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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims benefit of priority to prior-filed U.S. Applications 62/696,765 filed
July 11, 2018 and 62/836,641 filed April 20, 2019.

BACKGROUND OF THE INVENTION

[0002] The present invention relates generally to a disposable flower cartridge that facilitates
the smokeless delivery of active ingredients and volatile compounds released from a quantity
of natural consumables that have been pre-filled in the cartridge. A heating device is used to
vaporize the natural consumables in the cartridge by convective heating of ambient air, thereby
releasing volatile compounds at specified temperature profiles. The cartridge also serves as a
mouthpiece through which the user inhales the chemicals from the vaporized natural
consumables.

[0003] A cartridge dispenses a consistent amount of natural consumables, which comprise
ground flower and plant matter. Such a cartridge may dispense an accurate dosage of natural
consumables for predictable and measured enjoyment by the user. A cartridge containing
natural consumables in the form of ground flower or plant matter may allow the extraction and
delivery of active ingredients and volatile compounds.

[0004] Traditionally, smokers relied on combustion of natural consumables in the form of
cigarettes or other assistive devices to inhale the active ingredients. The present invention
relies on heat-not-burn technology, wherein instead of burning, mere heating is applied. A
cartridge pre-filled with natural consumables obviates the need to separately load the natural
consumables into a heating or burning device by the user, nor is there any requirement to rely
on ignition sources.

[0005] The fabrication materials of the cartridge are non-combustible within the normal
operating range of the heating device nor at the vaporization temperatures of the active
ingredients, such that the cartridge and the natural consumables may be heated to various
temperatures for the extraction of desired chemicals by the convective transfer of heated air,
not combustion. The "smokeless" feature of a cartridge can help mitigate the deleterious health
effects associated with smoking.

[0006] The construction of the cartridge should be sufficiently strong to maintain a desired
shape in response to crimping, lateral, compression, and compaction forces. The cartridge is
also configured to minimize physical contact between the natural consumable and the oven in
the heating device. This feature may mitigate the need to clean or otherwise maintain the
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oven. To achieve these goals, the cartridge is filled by compression where the natural
consumables retain their shape and do not fall out of the cartridge throughout the lifecycle of
the cartridge. The compressed natural consumables, in conjunction with stopper-type
obstructions, form a porous plug where air passes relatively freely yet the plug remains
stationary throughout the lifecycle of the cartridge. It is also desirable that the cartridge be
disposable, biodegradable, and made out of mainly plant matter to reduce ecological impact.

[0007] EP3175722 relates to a consumable cartridge for an inhaler device and
US2017/035115 relates to a cartridge for use with a vaporizer device.

[0008] Accordingly, there is a need in the art for an improved cartridge for use with a novel
portable convective heating device for the delivery of vaporized natural consumables, and for
the manufacturing and filling of such cartridges and devices.

BRIEF SUMMARY OF THE INVENTION

[0009] According to an aspect of the present invention, there is provided a cartridge for use
with an electronically portable convective heating device for the delivery of vaporized natural
consumables. The cartridge includes a first tube having openings at a mouthpiece end and an
insertion end. The cartridge is sized and configured such that the insertion end is insertable
into the heating device. The cartridge also includes a first cavity inside the first tube defining a
longitudinal axis and a lateral axis disposed perpendicular to the longitudinal axis, in addition to
the cartridge has a second tube having openings at a junction end and a stopper end. The
second tube is sized and configured to be insertable into the first cavity of the first tube. Upon
insertion of the second tube into the first tube, the junction end of the second tube is proximate
to the mouthpiece end of the first tube. The second tube has a second cavity defining a
longitudinal axis and a lateral axis disposed perpendicular to the longitudinal axis. The second
cavity extends towards the mouthpiece end of the first tube.

[0010] In one embodiment, the first cavity of the first tube is fillable with natural consumables
between the insertion end of the first tube and the stopper end of the second tube. The
stopper end of the second tube is sized and configured to block the natural consumables from
falling out of the stopper end. In another embodiment, upon insertion of the second tube into
the first tube, the junction end of the second tube is proximate the insertion end of the first
tube. In this embodiment, the second cavity of the first tube is fillable with natural consumables
between the junction end of the second tube and the stopper end of the second tube. The
second cavity extends towards the insertion end of the first tube. The stopper end of the
second tube is again sized and configured to block the natural consumables from falling out of
the stopper end.

[0011] These novel configurations enable the passage by convection of heated air from the
heating device into the cartridge. The heated air heats the natural consumables filled in the
first or second cavities, thereby releasing a variety of vaporized cannabinoids, terpenes, and
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other volatile compounds at differing temperature profiles. The mouthpiece end of the cartridge
serves as a mouthpiece through which the user inhales the desired chemicals.

[0012] An automated temperature profile enables the delivery of various compounds from the
"whole plant” that could not otherwise be extracted by combustion or through the use of static
temperature profiles. The first or second cavities in each cartridge are consistently dosed with
a premeasured quantity of natural consumables that allows the user to anticipate the duration
of the session and strength of the consumable that is inhaled. The pre-filling of the first or
second tube allows the user to immediately enjoy the consumable without having to separately
load it into the heating device. With the cartridge configured such that the consumable is
maintained in the first or second tube, there is minimal physical contact between the
consumable and the oven surface of the heating device. This advantageously mitigates the
need to clean or otherwise maintain the oven from debris or residue left by the consumable.
The minimal contact between the consumable and the oven surface also reduces the likelihood
that the consumable will combust, because the consumable's "contact" temperature is within
the range enabled by the convective movement of hot air rather than that transferred on a
heated surface.

[0013] In yet further embodiments, the first and second tube may have a rigid wall construction
made of one or more of the following materials: bonded, folded, rolled, extruded, and/or
molded paper, plastic, or metal. The first tube and the second may be formed of layers of
rolled paper treated with an adhesive such as polyvinyl acetate (PVAc). High-temperature
silicone adhesives, PVA, high-temperature epoxy adhesives, cellulose glue, natural rubber, or
starch glue may also be used. No-glue, ceramic, or non-porous woven or non-woven materials
are contemplated. Other methods of tube construction known in the art are contemplated so as
to achieve sufficient rigidity in the first tube and the second tube to maintain a desired shape.

[0014] According to yet further embodiments, the insertion end of the first tube is
accomplished by a tolerance fit into the heating device. It is desirable for the first tube to
maintain its shape when it is subject to the lateral and compression forces caused by the
tolerance fit with the heating device.

[0015] In another embodiment, the second tube is inserted by interference or compression fit
into the first tube. In these embodiments, the natural consumables filled in the first or second
cavity exert lateral forces against the interior of the first or second tube, respectively. The
compressed natural consumable form a porous plug and immobilizes the second tube within
the first tube. As discussed above, it is desirable for the first tube and the second tube to
maintain their shape upon being subject to the forces caused by their interference fit.

[0016] The first tube and the second tube are made of non-combustible materials at
contemplated operating temperatures. This feature enables the heating of the natural
consumables filled in the first or second cavity to the temperatures necessary for the extraction
of desirable cannabinoids, terpenes, and other volatile compounds. This uniquely allows the
cartridge to withstand the temperatures associated with the convective transfer of heated air
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from the heating device into the cartridge without combusting. The "smokeless" feature of a
system using the cartridge with the heating device can help mitigate the deleterious health
effects caused by smoking. In other embodiments, the flower cartridge may be used with a
non-convective heating device, such as one that operates by conduction.

[0017] The stopper end of the second tube may be crimped into various shapes to help
prevent the consumables from falling out of the second tube. According to one embodiment,
the stopper end of the second tube may be crimped to take the shape of a four-pointed star. In
yet further embodiments, the stopper end may take the shape of other configurations,
including but not limited to variations of a circle, a triangle, a five-pointed star, a crescent, a
heart, a figure-8, an "s"-shape, a rectangle, a three-pointed star, a square, a three-leafed
clover, a four-leaved clover, an oval, a cross, a pentagon, a four-sided polygon, a five-sided
polygon, and a polygon with more than five sides.

[0018] In other embodiments, the second tube may be crimped at some point between the
junction end and the stopper end. The resultant shape may assume various configurations,
including but not limited to a three-pointed star, a four-pointed star, a circle, a spiral circle, or
some other shape. In yet another embodiment, a cartridge may be formed with just a single
tube that is crimped at some point between the junction end and the stopper end.

[0019] In yet further cartridge embodiments, the stopper end of the second tube has a size
and given shape that is configured to block natural consumables from falling out of the stopper
end.

[0020] The foregoing shapes formed by crimping of the stopper end and/or other portion of the
second tube are given by way of example only and not limitation to only those embodiments
specifically disclosed herein. Given the above disclosures, one skilled in the art could devise
other variations of a three, four, five or other multi-sided polygon, oval, circle, triangle, or other
shape that are within the scope and spirit of the invention disclosed herein.

[0021] According to another embodiment of the present invention, the cartridge may be
comprised of a single tube having openings at a mouthpiece end and an insertion end. The
cartridge may be sized and configured such that the insertion end may be insertable into the
heating device. The tube may further include a cavity defining a longitudinal axis and a lateral
axis disposed perpendicular to the longitudinal axis. The cavity may be fillable with natural
consumables. Also, the cartridge may have a stopper insert sized and configured to be
disposable into the cavity proximate the mouthpiece end. The stopper insert may be sized and
configured to block the natural consumables from falling out of the mouthpiece end while still
permitting the vaporized cannabinoids and terpenes that have been heated by convection to
flow to the mouthpiece end and be inhaled by the user. The stopper insert is positioned in a
compressed configuration when placed within the single tube.

[0022] Blocking by inserting any object that has a diameter slightly larger than the tube is
expressly contemplated. Such object may be made of paper, metal, plastic, ceramic, wood, or
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textile. It may be in disk, bead, jack, star, or ball shapes. Such an object may also be paper
folded longitudinally, adapted to have a slightly larger diameter than the tube when
unconstructed, folded into a W, S, N, or other shape.

[0023] The foregoing stopper insert shapes, material, and configurations able to prevent
"whole plant" from falling out of the tube while still permitting vapor to flow to the mouthpiece
end are given by way of example only and not limitation to only those embodiments specifically
disclosed herein. Given the above disclosures, one skilled in the art could devise other
variations of a stopper that are within the scope of the invention disclosed herein.

[0024] In yet a further embodiment, the cartridge may be comprised of a single tube having
openings at a mouthpiece end and an insertion end insertable into the heating device. The
cartridge may also have an obstruction structurally positioned in the single tube between the
mouthpiece end and the insertion end. The obstruction may be formed by a crimp around the
circumference of the tube.

[0025] Also, another cartridge embodiment may include a single tube formed by rolling paper.
The single tube may have openings at a mouthpiece end and an insertion end insertable into
the heating device. This embodiment may also have an obstruction structurally positioned in
the single tube between the mouthpiece end and the insertion end. The obstruction comprises
the rolling paper, with such paper being folded or twisted within the single tube. In this
configuration, a first cavity is defined by the mouthpiece end and the obstruction. A second
cavity is defined by the insertion end and the obstruction. The second cavity may be fillable
with natural consumables.

[0026] In another exemplary embodiment, the crimping and formation of the second tube of a
flower cartridge is disclosed. The second tube is arranged vertically within a base plate and a
crimping die plate, of which individual dies are formed within the holes of the die plate, is
pressed into the standing tubes.

[0027] Also disclosed is the filing process by which natural consumables are filled into the
flower cartridge to achieve uniform weight and characteristics. Cartridges are loaded into a
cartridge tray assembly, which is further placed into a filing assembly. Consumables are
spread out on the tray and physically manipulated to drop into individual cartridges and
compacted via vibration means. The filling assembly is then inserted into a press and tamped
so that the natural consumables, having been packed tightly, will be immobilized in the
cartridge by way of friction.

[0028] The heating device operates based on passing heated air through the flower cartridge
in what is known as heat-not-burn technology. The temperature of the oven and consequently
the air is controlled electronically according to a temperature profile, which is defined by preset
temperatures at certain times of a smoking session. Such a profile may raise the temperature
quickly followed by a gradual decrease; raising the temperature quickly followed by holding the
temperature; raising the temperature followed by a gradual decrease and raising the
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temperature again near the end of the session. The current fed to the oven is adjusted by
sensor feedback. As the plant matter dries as it is heated, less energy is required to heat the
air and requires a gradually decreasing temperatures of the oven.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] These and other features and advantages of the various embodiments disclosed herein
will be better understood with respect to the following description and drawings, in which like
numbers refer to like parts throughout, and in which:

Fig. 1A is a profile view of an embodiment of a cartridge having a first tube and a second tube.

Fig. 1B is a profile view of an embodiment of a cartridge with the second tube partially inserted
into the first tube.

Fig. 1C is a top view of an embodiment of a cartridge with a first tube and a second tube.

Fig. 1D is an exploded profile view of an embodiment of a cartridge showing the stopper end of
a second tube.

Fig. 1E is an exploded profile view of an embodiment of a cartridge showing the stopper end of
a second tube.

Fig. 1F is a cross-sectional view of an embodiment of a cartridge showing the cartridge with
consumables filled therein.

Fig. 1G is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 1H is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 1J is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 1K is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 1L is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 1M is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 1N is an exploded profile view of another embodiment of a cartridge showing a second
tube partially inserted into a first tube.
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Fig. 1P is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 1Q is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 1R is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 1S is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 1T is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 1U is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 1V is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 1W is a profile view of an embodiment of a cartridge showing the second tube with
consumables filled therein.

Fig. 1X is an outline view of an embodiment of a cartridge disposed in its final configuration
before the filling process.

Fig. 2Ais a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 2B is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 2C is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 2D is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 2E is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 2F is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 2G is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 2H is an exploded profile view of another embodiment of a cartridge showing the stopper
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end of a second tube.

Fig. 2J is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 2K is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 2L is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 2M is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 2N is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 2P is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 2Q is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 2R is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 2S is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 2T is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 2U is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 2V is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 3Ais a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 3B is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 3C is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 3D is a profile view of another embodiment of a cartridge having a first tube and a second
tube.
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Fig. 3E is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 3F is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 3G is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 3H is a profile view of another embodiment of a cartridge showing the second tube
partially inserted into the first tube.

Fig. 3J is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 3K is a top view of another embodiment of a cartridge showing the first tube and the
second tube.

Fig. 3L is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 3M is a profile view of another embodiment of a cartridge showing the second tube
partially inserted into the first tube.

Fig. 3N is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 3P is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 3Q. is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 3R is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 3S is an exploded profile view of another embodiment of a cartridge showing the stopper
end of a second tube.

Fig. 3T is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 3U is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 3V is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 3W is a profile view of another embodiment of a cartridge showing a second tube partially
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inserted into a first tube.

Fig. 3X is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 3Y is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 4Ais a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 4B is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 4C is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 4D is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 4E is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 4F is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 4G is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 4H is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 4J is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 4K is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 4L is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 4M is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 4N is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 4P is a top view of another embodiment of a cartridge showing a first tube and a second
tube.
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Fig. 4Q is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 5Ais a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 5B is a profile view of another embodiment of a cartridge showing a second tube partially
inserted into a first tube.

Fig. 5C is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 5D is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 5E is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 5F is a profile view of another embodiment of a cartridge having a first tube and a second
tube.

Fig. 5G is a top view of another embodiment of a cartridge showing a first tube and a second
tube.

Fig. 5H is a cross sectional view of another embodiment of a cartridge showing a second tube
inserted into a first tube with consumables filled therein.

Fig. 5J is a top view of another embodiment of a cartridge having a single tube.
Fig. 5K is a profile view of another embodiment of a cartridge having a single tube.

Fig. 6A is a perspective view of a stopper insert for insertion into a single tube and a top view
of a stopper insert within a tube.

Fig. 6B is a cross-sectional view of a stopper insert inserted into a single tube with
consumables filled therein.

Fig. 6C is a perspective view of a stopper insert for insertion into a single tube and a top view
of a stopper insert within a tube.

Fig. 6D is a cross-sectional view of a stopper insert inserted into a single tube.

Fig. 6E is a perspective view of a stopper insert for insertion into a single tube and a top view
of a stopper insert within a tube.

Fig. 6F is a cross-sectional view of a stopper insert inserted into a single tube.

Fig. 6G is a perspective view of a stopper insert for insertion into a single tube and a top view
of a stopper insert within a tube.
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Fig. 6H is a cross-sectional view of a stopper insert inserted into a single tube with
consumables filled therein.

Fig. 6J is a perspective view of a stopper insert for insertion into a single tube.
Fig. 6K is a top view of a stopper insert for insertion into a single tube.

Fig. 7A is a perspective view of another embodiment of a cartridge showing the interior of the
single tube with consumables filled therein.

Fig. 7B is a top view of another embodiment of a cartridge showing the interior of the single
tube.

Fig. 7C-7E is a perspective view of paper being folded to form a single tube.
Fig. 7F is a profile view of another embodiment of a cartridge having a single tube.

Fig. 8 is a perspective view of a plurality of second tubes undergoing crimping via a pressing
process and Fig. 8A is an expanded view of the same.

Fig. 8B is an illustration of a crimping die plate with die holes facing up.

Fig. 8C is a cross-sectional view of second tubes being crimped between a crimping die and a
base plate.

Fig. 8D is an illustration of second tubes placed in the base plate.
Fig. 8E is a perspective view of a mandrel plate, fitted with a plurality of second tubes.

Fig. 8F is a cross-sectional view of second tubes being crimped between a crimping die and a
mandrel plate.

Fig. 9A is an exploded view of the tamping assembly.

Fig. 9B is an illustration of the upper and lower cartridge trays partially filled with flower
cartridges.

Fig. 9C is an illustration of the filing assembly magnetically coupled to a vibrating table with
natural consumables positioned in the filling tray.

Fig. 9D is an illustration of the filling assembly positioned at the press for tamping.

Fig. 10A is a perspective cross-sectional view of a heating device for use with a cartridge.

Fig. 10B is an exploded view of a heating device for use with a cartridge.

Fig. 10C is a cross-sectional view of a heating device with an inserted cartridge.

Fig. 10D is a detail view of a cross-sectional view of a heating device with an inserted cartridge.

Fig. 10E is a profile view of the major electronic components of the heating device as
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assembled.

Fig. 10F is a block diagram of the electronic logic of the heating device.

Fig. 10G is a graph of temperature vs. time showing an exemplary temperature profile.
Fig. 10H is a graph of a temperature profile overlaid with a power application graph.

Fig. 10J is a graph of another temperature profile overlaid with a power application graph.

Fig. 10K is a graph of another temperature profile overlaid with a power application graph.

DETAILED DESCRIPTION

[0030] The drawings referred to herein are for the purpose of illustrating the preferred
embodiments of the present invention and not for the purpose of limiting the same.

[0031] Figs. 1A and 1C are drawings of the flower cartridge 10 having a first tube 12 and a
second tube 20. In this embodiment, both the first tube 12 and the second tube 20 are
substantially cylindrical. The first tube 12 has openings at a mouthpiece end 16 and an
insertion end 14. The second tube 20 has openings at a junction end 22 and a stopper end 24.
In an embodiment of the cartridge 10 as shown for example in Fig. 1B, the diameter of the
second tube 20 is less than the diameter of the first tube 12 such that the second tube 20 is
insertable into a first cavity 18 of the first tube 12. The second tube 20 is partially inserted into
the first tube 12 as shown in Fig. 1B by interference fit, with compression forces immobilizing
the second tube 20 within the first tube 12. In the embodiment of the cartridge 10 depicted in
Figs. 1B and 1F, the junction end 22 of the second tube 20 is proximate to the mouthpiece end
16 of the first tube 12 when the second tube 20 has been completely inserted by interference
fit into the first cavity 18 of the first tube 12. The insertion end 14 of the first tube 12 is
insertable by tolerance fit into the heating device 42, as shown in Figs. 10C and 10D. In the
embodiment shown in Figs. 1B and 1F, the second cavity 26 extends towards the mouthpiece
end 16 of the first tube 12. The first cavity 18 of the first tube 12 is filed with natural
consumables 44 between the insertion end 14 of the first tube 12 and the stopper end 24 of
the second tube 20.

[0032] It is noted that the none of the cavities 18 or 26 restrict air movement caused by
drawing a breath even when filled with natural consumables 44 and that the stopper end is
intended to immobilize natural consumables only and not restrict air flow, and consequently the
movement of active ingredients and volatile compounds. Natural consumables 44 comprise
herbs used for smoking, such as ground cannabis flower and plant matter, hemp, tobacco, or
other smoke-able plant matter.

[0033] Fig. 1X and Fig. 1F show the cartridge in its final configuration. Fig. 1X shows the
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second tube (in outline) completely disposed within the first tube where the junction end of the
second tube is flush with the mouthpiece end of the first tube. Fig. 1F shows how the stopper
end 24 is sized and configured to block the natural consumables 44 from falling out of the
stopper end 24 and into the second cavity 26. In this embodiment, the natural consumables 44
exert lateral forces against the interior of the first tube 12. The natural consumables, being
course particulate matter with a certain amount of humidity, may exhibit characteristics of
viscosity, friction or stickiness, which when packed under pressure will tend to retain its shape
and not fall out of the cavity it is filled in.

[0034] In the embodiment shown in Fig. 1W, once the second tube 20 has been completely
inserted into the first tube 12, the junction end 22 of the second tube 20 is proximate the
insertion end 14 of the first tube 12. This embodiment is similar to the embodiment of Fig. 1F
except the tube is inserted in reverse. In this embodiment, the second cavity 26 of the first tube
12 is filled with natural consumables 44 between the junction end 22 of the second tube 20 and
the stopper end 24 of the second tube 20. The second cavity 26 extends towards the insertion
end 34 of the first tube 12. Fig. 1W shows how the stopper end 24 is sized and configured to
block the natural consumables 44 from falling out of the stopper end 24 and into the first cavity
18. In this embodiment, the natural consumables 44 exert lateral forces against the interior of
the second tube 20, while allowing air to pass between the cavities when a user draws on the
mouthpiece end.

[0035] In a preferred embodiment, the second tube 20 is 36 millimeters in length and the first
tube 12 is 50 millimeters in length and 7 millimeters in diameter. The thickness of the paper
forming the first tube is contemplated by a person skilled in the art to satisfy requirements in
strength, weight, thermal conductivity, etc. The diameter of the second tube 20 must satisfy
similar requirements and additionally be adaptable for crimping or ways of forming the shape
and strength of the stopper end 24, and also be adapted for an interference fit with the first
tube 12. A person skilled in the art will also recognize that variations in inner tube length, the
direction to which consumables are packed, the amount of consumables filled, and the location
of various obstructions in the form of stoppers and stopper inserts can all be factored into
delivering a set dosage to the user.

[0036] Fig. 1C shows the interior of the first tube 12 as being the first cavity 18 that is defined
by a longitudinal axis and a lateral axis disposed perpendicular to the longitudinal axis. Viewed
from the stopper end 24, Fig. 1C also shows the partial interior of the second tube 20 as being
a second cavity 26, which like the first cavity 18 is defined by a longitudinal axis and a lateral
axis disposed perpendicular to the longitudinal axis.

[0037] In a preferred embodiment of the cartridge 10 shown in Fig. 1D, the second tube 20
may have a rigid wall construction 28 to maintain its shape when it forms an interference fit
with the first tube 12 and the compression, lateral forces described above. In another
embodiment, the first tube 12 may likewise have a rigid wall construction. For example, both
the first tube 12 and the second tube 20 may be formed from layers of bonded rolled paper
treated with an adhesive such as polyvinyl acetate (PVAC). Figs. 7C-7E depict how paper can
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be rolled to form a single tube 30. Other methods of tube construction known in the art are also
contemplated so as to achieve adequate rigidity in the first tube 12 and the second tube 20. In
other embodiments discussed in detail below, the material from which the cartridge 10 is made
may be non-combustible at the normal operating temperatures of the heating device.

[0038] Dies and presses that are adapted to crimp, squeeze, or insert objects into such tubes
are expressly contemplated. The exact shape of the die may vary based on the shape of the
crimp or squeeze as known to a person of ordinary skill in the art. Figs. 8-8F depict the
crimping press used with a crimping die and crimping tray to crimp the cartridges 10.

[0039] A second tube 20 and/or a single tube 30 may be formed by crimping the stopper end
22 with dies in the shape of the desired configuration. Expressly contemplated flower cartridge
shapes may resemble a tube crimped in 3 places; a tube crimped into a tri-cone shape; a
crimped inner tube inserted into an uncrimped outer tube via a tolerance or interference fit; a
tube crimped into a heart-shape; a tube crimped into an S-shape; a tube crimped into a
Figure-8 shape; a tube crimped into a crescent-shape or smile shape; a tube crimped into a
cat's mouth shape; a crimp involving folded sides of the tube, forming the shape of a slot; a
crimp involving folded sides, forming the shape of a rough circle; a crimp involving folded sides,
forming the shape of a cone; a crimp involving rolled edges of the tubes; a crimp involving a
twisted tri-cone. According to one embodiment, the stopper end 22 of the second tube 20 may
be crimped to take the shape of a four-pointed star, as shown in Figs. 1A-1F, 1W. In yet further
embodiments, the stopper end 24 of the second tube 20 may take the shape of other
configurations, including but not limited to variations of a circle (see Figs. 1G-1K, 1P-1Q, 3N-
3T), a triangle (see Figs. 1M), a five-pointed star (see Figs. 1S-1V), a crescent (see Figs. 2A-
2D, 2N-2R), a heart (see Figs. 2E-2H, 4L-4N), a figure-8 (see Figs. 2J-2M), an "s"-shape (see
Figs. 25-2V), a rectangle (see Figs. 3A-3B), a three-pointed star (see Figs. 3G-3M), a square
(4P-4Q), a three-leafed clover (see Figs. 3U-3W), a four-leafed clover (see Figs. 3X-3Y), an
oval (see Figs. 4A-4C), a cross (see Figs. 4D-4E), a pentagon (see Figs. 4F-4H), and a
hexagon (see Figs. 4J-4K).

[0040] In other embodiments, the second tube 20 may be crimped at some point between the
junction end 22 and the stopper end 24 to help prevent the consumables 44 from falling out of
the stopper end 24, or to prevent excessive movement of the consumables during the filling
process, or subsequent packaging and transport. The second tube 20 may be longitudinally
crimped to produce various configurations, including but not limited to a three-pointed star
(See Figs. 5A-5C) via 3-way crimp, a four-pointed star (See Figs. 5D-5E) via 4-way crimp, a
circle (See Figs. 5F-5H), a spiral circle (See Figs. 5J-5K) via twisted crimp, or some other
shape. It is further contemplated that a single tube 30 that is longitudinally crimped somewhere
between the mouthpiece end 32 and the insertion end 34 (See Figs. 5J-5K) may also serve to
prevent consumables 44 from falling out of the mouthpiece end 32, and that this single tube 30
comprises the entirety of flower cartridge 10.

[0041] The foregoing shapes formed by crimping of the stopper end and/or other portion of the
second tube are given by way of example only and not limitation to only those embodiments
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specifically disclosed herein. Given the above disclosures, one skilled in the art could devise
other variations of a three, four, five or other multi-sided polygon, oval, circle, triangle, or other
shape that are within the scope and spirit of the invention disclosed herein.

[0042] Figs. 6A, 6C, 6E, 6G, 6J, and 6K depict various types and shapes for a stopper insert
38 to be inserted into the single tube 30 of a cartridge 10. Cross-sectional views are shown in
Figs. 6B, 6D, 6F, and 6H, of an embodiment of the cartridge 10 wherein a stopper insert 38 of
varying shape and size has been inserted into the cavity 36 of a single tube 30. The single
tube 30 has openings at a mouthpiece end 32 and an insertion end 34. In Figs. 6B and 6H, the
cavity 36 is shown to be filled with natural consumables 44. The stopper insert 38 may be sized
and configured to block the natural consumables 44 from falling out towards the mouthpiece
end 32 while still permitting vaporized consumables heated by convection or conduction to flow
to the mouthpiece end 32 for inhalation by the user. In one embodiment, the stopper insert 38
may be made of materials that allow it compress upon being placed into the single tube 30,
thereby allowing the stopper insert 38 to be of a size and dimension that exceeds the
dimensions of the single tube 30 and its cavity 36. When inserted, this creates a tolerance fit
between the single tube and the stopper insert and helps retain its position in the tube for later
filling of consumables.

[0043] Figs. 6J and 6K depict the stopper insert 38 as being in the shape of the inventor's
trademarked logo. According to other embodiments, the stopper 38 alternatively may take a
variety of other shapes, including but not limited to a circle, a five-pointed star, a cross, figure-
8, "s"-shape, three-sided polygon, four-sided polygon, five-sided polygon, multi-sided polygon,
a three-leafed clover, a four-leafed clover, an oval, a circle, etc. Blocking the cavity 36 with a
stopper insert 38 having a diameter slightly larger than the single tube 30 for a compression fit
is expressly contemplated, so long as adequate convective heating of the natural consumables
44 and inhalation of the active ingredients and desired volatile compounds at various
temperature profiles is enabled. Such compounds may comprise cannabinoids, terpenes,
nicotine, or other chemicals naturally present in the natural consumables. Such a stopper
insert 38 may be made of paper, metal, plastic, ceramic, wood, or textile. In contemplated
embodiments, the stopper insert 38 may take the form of a disk, bead, jack, star, ball, or ball,
amongst others. The insert functioning as the stopper insert 38 may also be paper folded
longitudinally, adapted to have a slightly larger diameter than the single tube 30 when
unconstructed, folded into a W, S, N, or other configurations such that the multi-pleated
material naturally pushes against the walls of the single tube, forming a compression fit and
holding the stopper insert in place.

[0044] The foregoing stopper 38 shapes, material, and configurations able to prevent "whole
plant” from falling out of the single tube 30 while still permitting vapor to flow to the mouthpiece
end 32 are given by way of example only and not limitation to only those embodiments
specifically disclosed herein. Given the above disclosures, one skilled in the art could devise
other variations of a stopper that are within the scope and spirit of the invention disclosed
herein.
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[0045] Fig. 7F depicts an embodiment of the cartridge 40 comprised of a single tube 30. The
cartridge 40 has a mouthpiece end 32 and an insertion end 34. In lieu of a stopper insert 38,
the obstruction used to block consumables from moving past a point in the single tube 30
towards the mouthpiece end 32 may be the formation of a crimp around the circumference of
the single tube 30. Fig. 5F depicts how a crimp formed around the circumference of a cartridge
10 having a second tube 20 may appear. In the embodiment shown in Figs. 7A, 7B, and 7F,
the single tube 30 is substantially cylindrical. The insertion end 34 is insertable into the heating
device 42 by tolerance fit, as may be shown for example in Figs. 10C and 10D. The single tube
30 has a cavity 36 defining a longitudinal axis and a lateral axis disposed perpendicular to the
longitudinal axis, as shown in Fig. 7B. The cavity 36 may be fillable with natural consumables
44. In this embodiment, the natural consumables 44 exert lateral forces against the interior of
the single tube 30. Also, the cartridge 40 may have a stopper 38 sized and configured to be
disposable into the cavity 36 proximate the mouthpiece end 32, as shown in Fig. 10. The
stopper 38 may be sized and configured to block the natural consumables 44 from falling out
of the mouthpiece end 32 while still permitting the vaporized active ingredients that have been
heated by convection to flow to the mouthpiece end 32 and be inhaled by the user.

[0046] Viewed from the mouthpiece end, Fig. 7B shows the interior of the single tube 30 as
being a cavity 36 that is defined by a longitudinal axis and a lateral axis disposed perpendicular
to the longitudinal axis.

[0047] In another embodiment of the cartridge 40 shown in Fig. 7A-7E, the single tube 30 may
be formed by rolling paper including folded or twisted elements structurally positioned in the
single tube 30 between the mouthpiece end 32 and the insertion end 34. The area between
the mouthpiece end 32 and the obstruction may form a first cavity, while the area between the
insertion end 34 and the obstruction may form a second cavity, as shown in Fig. 7A. One of
either the first cavity or the second cavity may be filled with natural consumables.

[0048] All embodiments of this invention contain a functional constriction in the form of a crimp,
a stopper object, or some other obstruction as previously disclosed, such that when natural
consumables are filled, the constriction prevents the movement of natural consumables
outside of the cavity it is intended for, even when subject to the heavy vibrations during filling
and pressure during tamping, as discussed in detail later. However, no cavity is sealed and all
manners of constrictions are intended for air to flow relatively freely.

[0049] Fig. 8 shows an assembly of second tubes 20 being crimped via a press process of
which Fig. 8A shows an expanded view. A number of second tubes 20 are placed upon a base
plate 221 with a crimping die plate attached to the top of a press 206. In an exemplary
embodiment, the press may be pneumatically powered.

[0050] Fig. 8B illustrates crimping die plate 220. The die plate has a smooth surface with
number of die holes 222 corresponding in location to the base plate. Each hole is a recess
shaped like a die, and are adapted, when pressed against the second tube, to form the desired
crimped shape of the stopper end.
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[0051] Fig. 8C shows a cross section of the base plate 221 and crimping die plate 220 at the
moment second tubes 20 are crimped. The second tubes are disposed vertically within holes
of the base plate and the crimping die plate is pressed against the arrangement of second
tubes 20. When sufficient pressure is applied, the stopper end of the second tubes 20 crumple
to form a desired shape. The die holes 222 may form approximate cone shapes to facilitate the
positioning of the second tube against the die plate.

[0052] Fig. 8D is a perspective view of the base plate with crimped second tubes 20 already
inserted. An arbitrary number of tubes are vertically disposed within the base plate. Once the
second tubes 20 are fully formed, they are ready to be inserted into corresponding first tubes.
It is noted that insertion of second tubes by tolerance fit into first tubes is greatly facilitated by
crimping stopper end of the second tube.

[0053] Fig. 8E shows another embodiment where instead of a base plate 221, a mandrel plate
224 is used to secure a plurality of second tubes 20 by threading the tubes through the
protrusions on the mandrel plate 224. Such protrusions are formed at a height slightly shorter
than the length of the second tubes 20. When die plate 220 is pressed against mandrel plate
224, as shown in Fig. 8F, a corresponding crimp is formed on the second tubes. This
embodiment, by properly aligning the second tubes 20 and reducing the margin of error, may
reduce the risk of improper crimping or damaged second tubes.

[0054] Figs. 9A-D illustrate the filling process. In an exemplary embodiment, the filling process
involves filling the natural consumables 44 into empty flower cartridges while vibrating the filling
assembly 230 via a vibrating table 210 and tamping by applying a tamping plate against the
filled cartridges. The filling process is intended to create a porous plug that retains its shape
and remains in place under anticipated usage conditions.

[0055] Fig. 9A shows an exploded view of the tamping assembly, with a tamping plate 200, a
filling tray 201, upper cartridge tray 202, lower cartridge tray 203, and base plate 204. The
tamping assembly applies pressure to the natural consumables already loaded into the flower
cartridges to immobilize the consumables via friction within the cartridge.

[0056] Fig. 9B shows the upper and lower cartridge trays assembled together into a cartridge
tray assembly. The empty flower cartridges are vertically disposed within the tray assembly,
which in an exemplary embodiment may contain 500 cartridges. The cartridge tray assembly is
adapted to be easily separable to aid in loading or unloading the flower cartridges. In an
exemplary embodiment, the cartridge trays may be made of plastic, and cartridge trays may
have removable and/or hinged side panels to aid in loading or unloading flower cartridges.

[0057] Fig. 9C illustrates the filling assembly 230. The upper and lower cartridge trays 202 and
203 are aligned to the filling tray 201 above and to the base plate 204 below. The base plate is
magnetically coupled or clamped to the vibrating table 210 surface. Filling tray 201 may be of
various depth to accommodate for the different physical properties of the natural consumables,
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such as moisture content and granularity. Such variations could cause different types of
consumables having the same mass to occupy different volumes, necessitating different
depths of trays to accommodate different initial densities of the ground flower or plant matter.
By using trays of different depths, uniformity in allowing the same mass of ground flower to be
compressed into each stick may be achieved, regardless of the original density of the
uncompressed ground flower. In an exemplary embodiment, the filing tray may be 8
millimeters to 18 millimeters in depth.

[0058] The natural consumables begin the filling process with mechanical grinding via a
commercial grinder. A measured amount of natural consumables 44 is positioned loosely
within filling tray 201 and manipulated so that they drop through the holes of the filling tray into
the flower cartridges. The operator may use any mechanical means, such as a brush, spatula,
spreader, or scraper, to facilitate movement of consumables through the holes of the filling tray
into the empty flower cartridges below, including tilting or shaking the filling assembly by hand.
The process may be accelerated and settling of the consumables promoted by vibrating the
assembly via vibrating table 210. The power of the vibrating table may be adjusted to ensure
the consumables settle and are evenly distributed throughout. The filling process is considered
complete when all tubes have been filled to a level flush with the surface of the filling tray 201.

[0059] The plant matter and/or whole flower is ground at a preferred humidity and moisture
content. Oxidation of the active ingredients when the natural consumables are exposed to air is
expected and can change the efficacy of the natural consumables. The filing process, by
compressing consumables into a porous plug, mitigates oxidation and degradation by reducing
the open surface area of the material, thereby reducing the oxidation and evaporation rate of
the contents and helps preserve the shelf life of the filled cartridge. In an exemplary
embodiment, 62.5 grams of natural consumables is placed upon the filing tray for even
distribution into 500 flower cartridges to achieve a per cartridge fill mass of 0.125g.

[0060] Fig. 9D shows the flower cartridge assembly about to be tamped. Once filing and
vibration steps are complete, the assembly is positioned within the press 206 such that the
individual protrusions of the tamping plate 200 are aligned with the individual holes of the filling
tray 201. The press may be activated by pneumatic means to insert the tamping plate to a
preconfigured depth. Tamping plates with protrusions of varying depths are expressly
contemplated to match with filling trays of varying depths, or may be suitably adapted for use
with natural consumables that have wide ranges of density, viscosity, or stickiness. In an
exemplary embodiment, this depth will be flush with the insertion end of the flower cartridge.

[0061] The present invention contemplates a different mass or volume of consumables per
cartridge, by varying the physical dimensions of the first or second tube, method of crimping,
tamping pressure, or tamping depth. The variations described are aimed at creating a porous
plug within the cartridge of a predetermined density and volume to deliver a precise amount of
active ingredients and a predictable, high quality user experience.

[0062] Figs. 10A-10D depict various embodiments of the heating device 42. The heating
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device 42 is constructed from aluminum tubing and is adapted for use with a flower cartridge
10, which is detachable and disposable. The heating device 42 heats air by electrical energy
stored in a battery 46 passed by pulse modulation to an oven assembly 54. Fig. 10B shows a
sealing ring 48 surrounds the cartridge insertion aperture 52. The sealing ring 48 is affixed to
the oven housing 60. In an embodiment of the cartridge 10 depicted in for example Fig. 1B, a
tolerance fit may be formed between the sealing ring 48 and the first tube 12, thereby holding
the cartridge 10 in place. In the embodiment of the cartridge 40 shown in Fig. 7F, the sealing
ring 48 may form a tolerance fit with the single tube 30. As shown in Fig. 10C, the sealing ring
48 surrounds a cartridge 10 that has been inserted through the cartridge insertion aperture 52
into the cartridge chamber 58. Air current movement is generated by user inhalation. Air is
drawn from the outside and passes between the sealing ring 40 and the inserted cartridge 10
into bilateral air inlet chambers 62 via air inlets 50 in the sealing ring 48. Air is heated as it
enters the oven assembly 54 and oven 56. Upon entering the cartridge chamber 58, the
heated air enters the insertion end 34 of the cartridge 10 and heats the filled consumables 44
therein using heat-not-burn convection technology. The heated consumables 44 release
desired chemicals at specific temperature profiles into the inhaled vapor.

[0063] The cartridge chamber 58 is constructed of multiple metal shims that act to both heat
ambient air and prevent consumables 44 from falling directly into the oven assembly 54 and
oven 56. The heating device 42 is constructed so as to prevent hot air blowback and accidental
vent blockage by the user.

[0064] Ambient air flows bilaterally from the outside the heating device 42 through air inlets 50
in the sealing ring 48 into bilateral air inlet chambers 62 running along a longitudinal axis, away
from the air inlets 50. The bilateral air inlet chambers 62 are disposed between the inner oven
housing wall 64 and the outer oven housing wall 66 and extend longitudinally proximate the air
inlets 50 to the oven housing base 68. This arrangement passes incoming cold air against the
walls of the device and acts to cool the device each time the user draws through the cartridge
10. The inner oven housing wall 64 and the outer oven housing wall 66 provide lateral
stabilization to the air inlet chambers 62 and insulation from the heat generated in the oven 56.
Support fins 70 positioned beneath the oven housing base 68 provide longitudinal stabilization
to the oven assembly 54 and the oven housing 60. Bilateral insulation 72 extends longitudinally
between the outer oven housing wall 66 and the inner oven housing wall 64, thereby further
insulating the air inlet chambers 62 from the heat emanating from the oven assembly 54.

[0065] As shown in Fig. 10D, a silicon housing base seal 74 disposed in the oven housing
base 68 serves to insulate the heater wires 76 that power the oven 56 by way of a battery 46.
Temperature sensor 90 detects the temperature of the oven assembly 54 and the signal is
passed to the internal electronics via sensor wires 92. At the oven housing base 68, the
bilateral air inlet chambers 62 extend medially toward heat channels 78 which are disposed in
an oven assembly seal 82. The heated air enters an air uptake portal 86 in a ceramic insulator
84 disposed at the distal end of the oven housing 60. The air passes over the heat coils 80 in
the oven assembly 54 and is heated. The air then rises through layered aperture arrays 88 at
the distal end of the cartridge chamber 58, as shown in Fig. 10B. The heated air then enters



DK/EP 3820319 T3

through the insertion end 34 of the cartridge 10 by convective heat transfer, thereby heating
the consumables 44.

[0066] Fig. 10E is a profile view of the major electronic components of the heating device as
assembled. These electronic components comprise circuit board 100, power button assembly
101, LED indicators 102, USB port 103, charging circuit board 104, tactile feedback motor 105,
and battery 46.

[0067] The electronic components are housed by and/or attached structural element 110 and
electrically connected to the oven assembly 54 housed in structural element 111.

[0068] Fig. 10F is a block diagram of the electronic logic. The device is controlled via a circuit
logic 120 implemented by electronic components such as integrated circuits and processing
means located on circuit board 100. A user interface 121, which may be implemented by
power button assembly 101 and LED indicators 102, is connected to the circuit logic. A tactile
feedback unit 125 is connected to the circuit logic and provides tactile feedback based on
device operation and may be implemented via tactile feedback motor 105. Power storage 126
provides power to the circuit logic, which in one embodiment is implemented via battery 46,
and charging of the device is controlled by charging logic 124 which may be implemented via a
USB port 103 and charging circuit board 104.

[0069] The circuit logic controls oven assembly 54 via power means, which may be
implemented by heater wires 76, and temperature sensing means, which may be implemented
by temperature sensor 90 and sensor wires 92. In an exemplary embodiment, heating power is
provided by pulse modulated current at 180 Hz frequency. Temperature feedback information
provided by sensor 90 is sampled at up to 20 kHz and returned to the circuit board as an
analog signal.

[0070] LED indicators 102 comprise of a number of individual LED lights. In an exemplary
embodiment, three (3) LED lights signal various device events and conditions, such as battery
state, charging state, warm-up wait time, and consuming session information. These are
achieved by turning the LEDs on or off in a sequential manner, of increasing or decreasing
frequency, and brightening and fading them within a timeframe. In an exemplary embodiment,
all 3 LEDs may be turned on to indicate the start of a session (when warmup is complete) and
gradually dim and turn off one by one as the session progresses. In a charging state, the LEDs
may flash and remain lit to indicate battery level.

[0071] The device provides tactile feedback to the user by a motor 105 which causes the
device to vibrate. Different types of vibration are contemplated to provide different feedback.
For example, the strength of a vibration may be adjusted from a baseline level such as a
vibration of increasing strength (to signal device on) or a vibration of decreasing strength (to
signal device off). Such feedback may also be provided to notify users of session start (when
warmup is complete) and session end (where device enters sleep mode). Sequences in
vibrations, a strong vibration followed by a weaker vibration, or vice versa, are used to indicate
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other device status such as an error state. Device events may also be reported via a
combination of visual (LED) and tactile indicators.

[0072] The heating device begins its operation in sleep mode. An application of charging
voltage via USB port may wake-up the device and cause it to enter charging mode, of which
after completion the device returns to sleep mode. User action (by depressing and holding
power button) may also initiate a wake-up. The device checks for charging voltage and also
displays the battery level via the LED indicators 102. If the length of the button press exceeds a
certain threshold, the device performs a safety check and if a failure is detected, the system
will provide tactile feedback and re-enter sleep mode.

[0073] If safety checks are passed, the device enters warm-up mode and maintain mode
according to a temperature profile. During this phase, the user may depress the button and
cause the device to re-enter sleep mode. In the warm-up mode, the device applies high input
power to bring the oven to a target temperature in a short time and notifies the user to begin
the session by visual and tactile feedback. In the maintain mode, the device adjusts input
power to maintain a target temperature or to gradually change the temperature of the oven.
The device adjusts the temperature of the session via the temperature profile, which is pre-
programmed into the circuit logic. In an exemplary embodiment, the temperature is maintained
within 10°F (6°C) of the preset temperature.

[0074] Fig. 10G shows a temperature profile graph during an exemplary session. The graph
shows the temperature of the oven as a function of time, and such a profile may be
programmed into the electronics. The graph may contain several inflection points 130 where a
change in heating or cooling is expected. At the initiation of a session (10), the device rapidly
preheats to target temperature T1 at a time t1 where the consuming session begins for the
user. The oven then slowly cools and the heat applied reduced as the natural consumables'
properties change during a session, such as when the humidity changes. Such a cooling may
be sustained until temperature T2 and time t2 where heat is again applied to increase the
temperature of the oven to another peak at T3, thereby giving the user a "hot feel” designed to
simulate the conclusion of a consumption experience.

[0075] In an exemplary embodiment, temperature ranges for the oven are an initial heat-up to
400-440°F (T4) (204-227°C) where time (t1) from power-up (tg) is variable depending on
environmental factors, but usually within about 30 seconds; a temperature as low as 300°F
(T2) (149°C) at time (tp) of 160 seconds from power-up; and a temperature of up to 450°F (T3)
(232°C) at a time (ta) of 180 seconds from power-up, before cooling to ambient temperature
post t3. The device is adapted to maintain temperature ranges within 10°F (6°C). In the
exemplary embodiment, the electronics senses the temperature feedback from the oven and
the cartridge, preventing both from reaching combustible temperatures, thereby reducing the
risk of actual burning of the cartridge or fire.

[0076] Fig. 10H shows a temperature profile overlaid with a power application graph. Here it is
observed that the power applied to the oven begins at the max setting to bring the oven to a
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preheated state and is reduced as the session progresses, reaching a steady-state of a preset
temperature. No "hot feel" is programmed in the exemplary temperature profile.

[0077] Fig. 10J shows another a temperature profile overlaid with a power application graph.
Here it is observed that the power applied to the oven begins at the max setting to bring the
oven to a preheated state and a sharper reduction in power than in Fig. 10H, corresponding to
a reduction in oven heat, is contemplated.

[0078] Fig. 10K shows another a temperature profile overlaid with a power application graph.
Here it is observed that the power applied to the oven begins at the max setting to bring the
oven to a preheated state and gradually trails off as the session progresses, and at the end the
power is increased again for a "hot feel."

[0079] While the invention has been described with reference to exemplary embodiments, it
will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope of the
invention. In addition, many modifications may be made to adapt a particular situation or
material to the teachings without departing from the essential scope thereof. Therefore, it is
intended that the invention not be limited to the particular embodiment disclosed as the best
mode contemplated for carrying out this invention, but that the invention will include all
embodiments falling within the scope of the appended claims.
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Patentkrav

Patron til anvendelse med en baerbar, elektronisk opvarmningsanordning til afgivelse af
fordampede, naturlige forbrugsvarer, hvilken patron omfatter:

et forste ror med abninger ved en mundstykkeende og en indfgringsende, hvilken
indferingsende er dimensioneret og konfigureret til at kunne indseettes i
opvarmningsanordningen;

et farste hulrum inde i det farste rar, der definerer en leengdeakse og en sideakse placeret
vinkelret pa leengdeaksen;

et andet ror med &bninger ved en forbindelsesende, der er konfigureret til at kunne
indseettes i det farste hulrum af det forste ror;

et andet hulrum inde i det andet rgr, der definerer en laengdeakse og en sideakse placeret
vinkelret pa leengdeaksen;

hvor forbindelsesenden af det andet rgr er i umiddelbar naerhed af mundstykkeenden af
det forste ror, det andet hulrum straekker sig mod mundstykkeenden af det forste ror;
hvor det farste hulrum kan fyldes med naturlige forbrugsvarer mellem indfgringsenden af
det farste rar og propenden af det andet ror; og

hvor propenden af det andet rar er konfigureret til at danne en poras prop med de naturlige

forbrugsvarer inde i det fgrste hulrum.

Patron til anvendelse med en baerbar, elektronisk opvarmningsanordning til afgivelse af
fordampede, naturlige forbrugsvarer, hvilken patron omfatter:

et enkelt rar med abninger ved en mundstykkeende og en indfaringsende, hvilken
indferingsende er dimensioneret og konfigureret til at kunne indseettes i
opvarmningsanordningen;

et hulrum inde i det enkelte ror, der definerer en laangdeakse og en sideakse placeret
vinkelret pa leengdeaksen, hvilket hulrum kan fyldes med naturlige forbrugsvarer;

en propindsats, der er dimensioneret og konfigureret til at kunne placeres i hulrummet i
umiddelbar naerhed af mundstykkeenden, hvor proppen er dimensioneret og konfigureret
til at forhindre, at naturlige forbrugsvarer falder ud mod mundstykkeenden;

hvor de naturlige forbrugsvarer er placeret i hulrummet mellem propindsatsen og
indferingsenden, og hvor propindsatsen er konfigureret til at danne en porgs prop med de

naturlige forbrugsvarer inde i hulrummet.

Patron til anvendelse med en baerbar, elektronisk opvarmningsanordning til afgivelse af
fordampede, naturlige forbrugsvarer, hvilken patron omfatter:

et enkelt rar med abninger ved en mundstykkeende og en indfaringsende, hvilken
indferingsende er dimensioneret og konfigureret til at kunne indseettes i

1
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opvarmningsanordningen;

en obstruktion strukiurelt placeret i det enkelte rar mellem mundstykkeenden og
indfgringsenden;

hvor obstruktionen er dannet ved en krympning omkring rerets periferi, og hvor
obstruktionen er konfigureret til at danne en porgs prop med de naturlige forbrugsvarer

mellem obstruktionen og indfgringsenden.

Patron til anvendelse med en baerbar, elektronisk opvarmningsanordning til afgivelse af
fordampede, naturlige forbrugsvarer, hvilken patron omfatter:

et enkelt ror dannet ved rulning af papir, med abninger ved en mundstykkeende og en
indferingsende, hvilken indferingsende er dimensioneret og konfigureret til at kunne
indseettes i opvarmningsanordningen;

en obstruktion strukiurelt placeret i det enkelte rar mellem mundstykkeenden og
indfgringsenden;

et forste hulrum defineret af mundstykkeenden og obstruktionen;

et andet hulrum defineret af indferingsenden og obstruktionen;

hvor obstruktionen omfatter rullepapiret foldet eller snoet inde i raret;

hvor det andet hulrum kan fyldes med naturlige forbrugsvarer; og

hvor obstruktionen er konfigureret til at danne en pores prop med de naturlige
forbrugsvarer inde i det andet hulrum.

Patron til anvendelse med en baerbar, elektronisk opvarmningsanordning til afgivelse af
fordampede, naturlige forbrugsvarer, hvilken patron omfatter:

en obstruktion strukiurelt placeret i det enkelte rar mellem mundstykkeenden og
indfgringsenden;

et forste hulrum defineret af mundstykkeenden og obstruktionen;

et andet hulrum defineret af indferingsenden og obstruktionen;

hvor det andet hulrum kan fyldes med naturlige forbrugsvarer; og

hvor obstruktionen er konfigureret til at danne en pores prop med de naturlige
forbrugsvarer inde i det andet hulrum.

Patron til anvendelse med en baerbar, elektronisk opvarmningsanordning til afgivelse af
fordampede, naturlige forbrugsvarer, hvilken patron omfatter:

et forste ror med abninger ved en mundstykkeende og en indferingsende, hvilken
indferingsende er dimensioneret og konfigureret til at kunne indseettes i
opvarmningsanordningen;

et farste hulrum inde i det farste ror, der definerer en leengdeakse og en sideakse placeret
vinkelret pa leengdeaksen;
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et andet rar med &bninger ved en forbindelsesende og en propende, hvor det andet rar er
dimensioneret og konfigureret til at kunne indseettes i det forste hulrum af det farste ror;
et andet hulrum inde i det andet rgr, der definerer en laengdeakse og en sideakse placeret
vinkelret pa leengdeaksen;

hvor forbindelsesenden af det andet rgr i umiddelbar naerhed af indfaringsenden af det
forste ror, det andet hulrum kan fyldes med naturlige forbrugsvarer mellem
forbindelsesenden og propenden af det andet rar, hvor det andet hulrum straekker sig mod
indfgringsenden af det farste rar, og hvor propenden af det andet ror er konfigureret til at
danne en poras prop med de naturlige forbrugsvarer inde i det andet hulrum.

Patron ifalge kravene 1, 2, 3, 4, 5 eller 6, hvor den porgse prop lader luft passere frit
gennem proppen.

Patron ifglge kravene 1, 2, 3, 4, 5 eller 6, hvor den porgse prop bevarer sin stivhed ved at
blive holdt under trykkraft.

Patron ifalge kravene 1, 2, 3, 4, 5 eller 6, hvor det forste ror har et stiv vaegkonstruktion
fremstillet af ét eller flere af falgende materialer: papir, plastic eller metal.

Patron ifglge krav 9, hvor papiret er limet med et klaebemiddel.

Patron ifalge krav 9, hvor papiret er spiralviklet.

Patron ifalge kravene 1 eller 6, hvor indfgringsenden indsaettes ved tolerancepasning i

opvarmningsanordningen.

Patron ifalge kravene 1 eller 6, hvor det andet ror indsezettes ved prespasning i det farste

ror.

Patron ifalge kravene 1 eller 6, hvor det andet ror krympes ved et punkt mellem
forbindelsesenden og propenden, idet propenden i alt vaesentligt er cirkelformet

Patron ifelge krav 1 eller 6, hvor propenden af det andet ragr er dimensioneret og
konfigureret til at forhindre, at naturlige forbrugsvarer falder ud af propenden.
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