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57 ABSTRACT

A tank of a vaporizing device is described, wherein the tank
may comprise an atomizer and a reservoir for containing a
liquid adjacent to the atomizer. The atomizer may include a
wick and a heating element, wherein the tank includes a
barrier that separates the wick from liquid in the reservoir.
The barrier may be at least partially permeable to allow for
transfer of liquid from the reservoir to the wick for vapor-
ization. The tank may include a connector coupled to the
atomizer and configured to electrically connect the atomizer
to a power supply.
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VAPORIZER TANK WITH ATOMIZER

TECHNICAL FIELD

[0001] The present disclosure generally relates to elec-
tronic vaporization devices, components thereof, and related
methods of use.

BACKGROUND

[0002] Electronic Nicotine Delivery Systems (ENDS) are
currently available as alternatives to combustion cigarettes.
Examples of ENDS devices include electronic vaporizers,
such as, e.g., disposable and rechargeable electronic ciga-
rettes, electronic vaporizers/vape pens, and advanced per-
sonal vaporizers (APVs). Some ENDS devices include an
atomizer with a reservoir that contains a liquid, and a wick
in contact with the liquid in the reservoir. Typically, the
atomizer has a heating element and a power source for
providing heat to vaporize the liquid. The atomizer is usually
enclosed in a metal housing with holes that expose the wick
to the liquid in the reservoir. The atomizer assembly is
located at the end of the reservoir and is submerged in liquid
in order for the wick to replenish vaporized liquid.

[0003] Vapor output is a characteristic important to many
users, wherein higher vapor output is often correlated with
greater user satisfaction. The amount of vapor produced by
a device can depend on many different parameters. In some
cases, for example, vapor output can be increased by deliv-
ery of more electrical power to the atomizer. But higher
power also may lead to undesirable effects. For example,
driving the battery to deliver more power can shorten the life
of the battery. While larger batteries may be capable of
increasing power, the increased power may come at the
expense of portability of the device since the overall size and
weight of the device is increased. Larger devices also may
be more conspicuous, whereas some users may prefer
devices that are more discreet. Delivering more power to the
atomizer also can lead to intermittent drying of the wick
and/or overheating, which in turn can cause degradation of
the liquid. Degradation products of the liquid can result in
poor taste and/or may be harmful to health. The risks of wick
drying and overheating are expected to increase as users
apply more power.

SUMMARY OF THE DISCLOSURE

[0004] Embodiments of the present disclosure may pro-
vide a relatively more efficient atomizer, e.g., for delivering
an equivalent or comparable amount of vapor at a lower
power level, which may extend the life of the battery and/or
allow use of a smaller battery. Embodiments of the present
disclosure include vaporizing devices that may deliver a
greater amount and/or higher quality vapor using a smaller
or otherwise more efficient battery. Devices according to the
present disclosure may be relatively more compact and
portable.

[0005] The present disclosure includes a tank for a vapor-
izing device, the tank comprising an atomizer including a
wick and a heating element; a reservoir adjacent to the
atomizer, the reservoir being configured to contain a liquid;
and a barrier that separates the wick from the reservoir, the
barrier being at least partially permeable to allow for transfer
of liquid from the reservoir to the wick. The heating element
may be at least partially surrounded by the wick and/or the
heating element may comprise a coil extending along a
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longitudinal axis of the tank. The barrier may comprise an
absorbent material and/or may include a central opening for
receiving vaporized liquid from the atomizer. The reservoir
may define a container coupled to the barrier, such that the
liquid exits the reservoir only through the barrier. The tank
may comprise a mouthpiece integral with the reservoir,
and/or the reservoir may be transparent.

[0006] According to some aspect of the disclosure, the
atomizer may include a housing and an air gap between at
least a portion of the wick and the housing. The atomizer
may include an outer housing and an insulation element
coupled to an inner surface of the outer housing to at least
partially insulate the outer housing from heat generated by
the heating element. The reservoir may be detachable from
the atomizer, e.g., for filling the reservoir with liquid.
Further, for example, the tank may comprise a connector
coupled to the atomizer, wherein the connector is configured
to electrically connect the atomizer to a power supply. The
connector may include a skirt portion that extends from an
end of the atomizer and/or the connector may comprise a
housing that includes at least one notch to provide an air
inlet in communication with an airway of the tank. The skirt
portion may be integral with the housing of the connector,
for example. According to some aspects, the tank may
further comprise a sleeve coupled to an outer surface of the
connector housing, the sleeve including at least one aperture
that corresponds to the at least one notch of the connector,
wherein the sleeve is moveable with respect to the connector
for adjusting a size of the air inlet.

[0007] The present disclosure further includes a tank for a
vaporizing device, the tank comprising a housing that con-
tains a wick and a heating element; a reservoir adjacent to
the housing, the reservoir being configured to contain a
liquid; and a barrier that separates the wick from the
reservoir, the barrier being at least partially permeable to
allow for transfer of liquid from the reservoir to the wick;
wherein the heating element is separated from the housing
by an air gap. The housing may contain an insulation
element coupled to an inner surface of the housing to at least
partially insulate the housing from heat generated by the
heating element. The reservoir may defines a container
coupled to the barrier, such that the liquid exits the reservoir
only through the barrier.

[0008] The present disclosure further includes a tank for a
vaporizing device, the tank comprising an atomizer includ-
ing a housing that contains a wick, a heating element at least
partially surrounded by the wick, a barrier, and an insulation
element; and a reservoir adjacent to the atomizer, the res-
ervoir being configured to contain a liquid; wherein the
barrier of the atomizer separates the wick from the reservoir,
the barrier being at least partially permeable to allow for
transfer of liquid from the reservoir to the wick; and wherein
the insulation element is coupled to the housing to at least
partially insulate the housing from heat generated by the
heating element. The tank may further comprise a connector
coupled to the atomizer, wherein the connector is configured
to electrically connect the atomizer to a power supply.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows an exemplary vaporizing device
including a tank and power source, in accordance with one
or more embodiments of the present disclosure.
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[0010] FIG. 2 is a section view of an exemplary tank, in
accordance with one or more embodiments of the present
disclosure.

[0011] FIG. 3 is a section view of the tank shown in FIG.
2, rotated 90°.

[0012] FIG. 4 illustrates airflow through the tank of FIG.
2

[0013] FIG. 5 shows a top cross-sectional view of the tank
of FIG. 2.

[0014] FIGS. 6A and 6B show exemplary features for
adjusting airflow, in accordance with one or more embodi-
ments of the present disclosure, where FIG. 6A shows an
exploded view of FIG. 6B.

[0015] FIG. 7 shows a bar graph comparison of vapor
output (mg/puff) for different devices and power levels, as
discussed in Example 1.

[0016] FIG. 8 shows a comparison plot of power vs. vapor
output (mg/puff) for different devices, as discussed in
Example 2.

DETAILED DESCRIPTION

[0017] Embodiments of the present disclosure may over-
come one or more shortcomings of current devices discussed
above. For example, the devices disclosed herein may
increase the efficiency of the atomizer (e.g., higher vapor
output per amount of power input), which may provide for
longer battery lifetimes and/or a higher number of puffs over
the lifetime of the device. In some embodiments, the device
may include an atomizer adjacent to a liquid reservoir and
farther from the mouthpiece and the user’s mouth when in
use. The atomizer may include an insulated chamber, as
discussed further below.

[0018] The term “about” refers to being nearly the same as
a referenced number, or value. As used herein, the term
“about” generally should be understood to encompass +5%
of a specified amount or value.

[0019] FIG. 1 shows an exemplary device 10 comprising
a vaporization component or tank 20 and a power compo-
nent 30. The tank 20 may include an atomizer 22 and a
reservoir 24 for holding liquid for vaporization. The tank 20
also may include a mouthpiece 26 configured for placement
in a user’s mouth during use. The mouthpiece 26 may be
integral with the tank 20 or may be detachable, e.g., to allow
a user to remove and exchange different mouthpieces. For
example, the tank 20 may include mating elements (e.g.,
threads, clips, locking tabs, friction fit, etc.) complementary
to mating elements of the mouthpiece 26 for securing the
mouthpiece 26 to the tank 20. The power component 30 may
comprise a rechargeable or non-rechargeable battery, or
other suitable power source for supplying power to the
atomizer 22. For example, the power component 30 may
comprise a vape pen power supply. In some embodiments,
the power component 30 may include an element for receiv-
ing user input to activate the device, e.g., a power switch or
power button 38. Additionally or alternatively, the device 10
may include sensors and/or processors to activate and/or
control the device 10 based on sensory input, such as
pressure change due to inhaling.

[0020] The tank 20 may be at least partially transparent or
translucent to allow for monitoring the liquid level with use
and over time. The device 10 may be configured for re-use
by replenishing a supply of liquid in the reservoir 24 of the
tank 20 and/or recharging a battery of the power component
30. For example, the tank 20 may be liquid-tight. In some
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embodiments, the tank 20 may be fixedly or removably
attached to the power component 30. For example, the tank
20 may be detachably coupled to the power component 30
via mating elements (e.g., threads, clips, locking tabs, fric-
tion fit, etc.) complementary to mating elements of the
power component 30, such that each of the tank 20 and the
power component 30 has a separate housing. A user there-
fore may detach the tank 20 from the power component 30
in order to repair, recharge, or replace the tank 20 or the
power component 30 as needed or desired. In some embodi-
ments, the tank 20 may be prefilled with liquid and intended
to be discarded (e.g., replaced with a new prefilled tank 20)
when the liquid is depleted or falls below a threshold level.
In some embodiments, the tank 20 may be integral with the
power component 30, such that the device 10 comprises a
single housing. For example, the device 10 may be intended
to be discarded when depleted of liquid for vaporization
and/or upon reaching the end of battery life.

[0021] Each of the tank 20 and the power component 30
may have any suitable shape and dimensions. In some
embodiments, the device 10 may have a generally cylindri-
cal shape, as shown in FIG. 1. The total length of the device
10 may range from about 10 cm to about 15 cm, such as
from about 11 cm to about 14 cm, e.g., a length of about 12
cm, about 12.5 cm, about 13 cm, or about 13.5 cm. The tank
20 and the power component 30 may have the same outer-
most diameter, such that the surface of the device 10 is flush
when the tank and the power component 30 are coupled
together. The outermost diameter of the device 10 may range
from about 11 mm to about 16 mm, e.g., an outermost
diameter of about 11 mm, about 11.5 mm, about 12 mm,
about 12.5 mm, about 13 mm, about 13.5 mm, about 14 mm,
about 14.5 mm, about 15 mm, about 15.5 mm, or about 16
mm

[0022] The tank 20 may taper proximate the mouthpiece
26, such that the mouthpiece 26 has a smaller diameter than
the outermost diameter of the tank 20. In some embodi-
ments, the mouthpiece 26 may have a generally hourglass
shape as shown in FIG. 1, wherein the tank tapers to a
smaller outer diameter, e.g., ranging from about 3 mm to
about 7 mm, proximate the end of the mouthpiece 26, and
then tapers so a larger outer diameter at the end of the
mouthpiece 26. The length of the tank 20 may range from
about 5 cm to about 8 cm, such as from about 6 cm to about
7 cm, e.g., a length of about 6.5 cm. The length of the power
component 30 may range from about 6 cm to about 10 cm,
such as from about 7 cm to about 9 cm, e.g., a length of
about 7 cm, about 7.5 c¢cm, or about 8 cm.

[0023] FIGS. 2 and 3 shows an exemplary tank 100, which
may be substantially similar to, and include any of the
feature of, the tank 20 of FIG. 1. The tank 100 may be
configured for use in combination with a power source, such
as power component 30 as described above. As shown, the
tank 100 includes a mouthpiece 130, a reservoir 140, an
atomizer 150, and a connector 160, e.g., for connecting to a
power component. In some embodiments, the mouthpiece
130 may be located at the proximal-most end of the tank 100
nearest the mouthpiece 130 and a user’s mouth during use,
and the connector 160 may be located at the distal-most end
of the tank 100, farthest from the mouthpiece 130 and the
user’s mouth during use. In an exemplary embodiment, the
atomizer 150 may be between the distal end of the reservoir
140 and the proximal end of the connector 160, e.g., as
shown in FIGS. 2 and 3.
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[0024] The tank 100 may include an airway 115 extending
through each of the mouthpiece 130, the reservoir 140, the
atomizer 150, and the connector 160. For example, the
connector 160 may define one or more inlets in communi-
cation with the external environment, e.g., via one or more
notches 117 at or proximate the distal end of the connector
160, when connected to a power component, such as power
component 30 discussed above. The connector 160 may
include, for example, 1, 2, 3, 4, or more notches, which may
be equally spaced from one another. For example, the
connector 160 may include 2 notches spaced 180 degrees
apart from each other, 3 notches spaced 120 degrees from
one other, or 4 notches spaced 90 degrees from one other. Air
may enter the device through the inlet(s) defined by the
notches 117 and be drawn through the airway 115 towards
the outlet of the airway 115 at the mouthpiece 130 when a
user inhales. FIG. 4 shows an exemplary pathway for air
entering via three notches 117 and flowing through the
airway from the atomizer 150 through the reservoir 140.

[0025] The reservoir 140 may be configured to contain a
liquid for vaporization via the atomizer 150. The tank 100
may allow a user to view the contents of the reservoir 140
(the tank 100 comprising clear glass or plastic, for example)
to determine the amount of liquid remaining for vaporiza-
tion. In some embodiments, the reservoir 140 may be at least
partially or fully separated from the atomizer 150, such that
liquid in the reservoir 140 is not in direct contact with one
or more components of the atomizer 150. For example, the
atomizer 150 may comprise a wick 153 and a heating
element 190 each separated from liquid in the reservoir 140
by a barrier 175 between the reservoir 140 and the atomizer
150. The barrier 175 may define a proximal end of the
atomizer 150 or may be disposed proximate the proximal
end of the atomizer 150. The reservoir 140 may have a
continuous housing without any openings that would allow
a user to refill the reservoir 140 with liquid. For example, the
reservoir 140 may define a container coupled to, and in
communication with the barrier 175, such that the liquid
may only exit the reservoir 140 through the barrier 175.
Thus, the tank 100 may be provided to a user prefilled with
liquid, to be discarded once the liquid is consumed. In other
embodiments, the tank 100 may be configured to allow a
user to refill the reservoir 140, e.g., via an opening or inlet
in the wall of the reservoir that is closed to the external
environment during use. In some embodiments, the reservoir
140 may be detachable from the atomizer 150, such that a
user may detach a used reservoir 140 (e.g., a reservoir empty
or nearly empty of liquid) from the atomizer 150, and
reattach a replacement or refilled reservoir 140 to the atom-
izer 150 for subsequent use. For example, the contents of the
reservoir 140 may only be accessible to the user upon
detaching the reservoir 140 from the atomizer 150.

[0026] The barrier 175 may be absorbent, permeable, or
semi-permeable to allow liquid to travel from the reservoir
140 to the atomizer 150. The barrier 175 may be generally
disk-shaped with an opening in the center for the airway 115,
such that vaporized liquid may pass from the atomizer 150
through the reservoir 140 to exit the tank 100 through the
mouthpiece 130. Exemplary materials suitable for the bar-
rier 175 include, but are not limited to, fibrous materials such
as cotton or fiberglass, and materials such as ceramics or
silica configured into a permeable or semi-permeable matrix
(e.g., glass frit). The barrier 175 may extend along the
majority of the width of the tank 100 or any other portion of
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the width. In cases where the tank 100 is generally cylin-
drical in shape, the barrier 175 may generally correspond to
the internal cross-sectional diameter of the tank 100 (i.e., the
diameter between inside surfaces of the housing of the tank
100).

[0027] This configuration may prevent or minimize heat
loss from the heating element 190. Without being bound by
theory, it is believed that inefficiencies may arise due to the
conduction of heat generated by the heating element 190
through the wick 153 to the housing and/or other portions of
the tank 100 or device. For example, at least a portion of the
tank 100 may comprise a metal or metal alloy that, without
insulation, may conduct heat from the heating element 190.
For example, the atomizer 150 may include a sleeve or outer
housing 152, which may comprise metal to absorb and
conduct heat. The outer housing 152 may in turn transfer
heat to other portions of the tank 100 such as, e.g., into the
liquid in the reservoir 140, where the heat may be readily
dissipated and unavailable for vaporization.

[0028] One side of the barrier 175 (e.g., a proximal side of
the barrier 175) may be in contact with liquid of the reservoir
140, while the opposite side of the barrier 175 (e.g., a distal
side of the barrier 175) may be in contact with the wick 153.
The liquid may be retained in the tank 100 through inter-
action of the liquid’s surface tension over the surface area of
the barrier 175, balanced with the reduced pressure at the top
(i.e., the mouthpiece end) of the reservoir 140 due to the
weight of the liquid contained therein. The barrier 175 may
serve one or more functions. For example, the barrier 175
may serve to contain the liquid by acting as the distal end
wall of the reservoir 140. Further, for example, the perme-
ability of the barrier 175 may allow the barrier 175 to act as
a conduit enabling liquid to be transferred from the reservoir
140 to the wick 153 in the atomizer 150, the wick 153 being
in contact with the opposite (distal) side of the barrier 175.
Still further, for example, the barrier 175 may allow air to
freely pass into the reservoir 140, e.g., to maintain pressure
equilibrium. For example, during use, the wick 153 may
draw liquid from or through the barrier 175 to replenish the
vaporized liquid. The barrier 175, in turn, may draw liquid
from the reservoir 140 to replenish the liquid drawn into the
wick 153. As liquid is withdrawn from the reservoir 140, the
internal pressure of the reservoir 140 may be reduced. The
porosity of the barrier 175 may allow air to enter the tank
100 until the pressure is at equilibrium across the barrier
175.

[0029] The wick 153 may comprise an absorbent material
and/or be adsorbent to allow liquid to saturate the wick 153.
Exemplary materials suitable for the wick 153 include, but
are not limited to, fibrous absorbent materials such as cotton
(including, e.g., organic cotton), fiberglass, and materials
such as ceramics or silica with permeable, semi-permeable,
or adsorbent properties. In at least one embodiment, the
wick is constructed from organic cotton. In some embodi-
ments, the total length of the wick may range from about 20
mm to about 40 mm, such as from about 25 mm to about 35
mm.

[0030] In some embodiments, the wick 153 may have a
generally rectangular configuration, as illustrated in FIGS.
2-4. FIG. 2 shows the tank 100 oriented such that the entire
width of the wick 153 (as measured along the diameter of the
atomizer) is in view. FIG. 3 shows the tank 100 rotated 90
degrees, rotating the plane of the wick 153 such that the side
edge of the wick 153 is visible. The wick 153 may comprise
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a single layer of material or may have a multilayered
structure (e.g., comprising multiple layers of cotton or other
fibrous material). An exemplary multilayered structure, each
layer having a generally rectangular shape, is illustrated with
individual layers visible in FIGS. 3 and 5.

[0031] FIG. 5 shows a top view (proximal end view) of the
atomizer 150 (without the barrier 175 for clarity), showing
the proximal end of each of the wick 153 and the heating
element 190. As mentioned above, the wick 153 may at least
partially or completely surround the heating element 190.
The wick 153 may include two flat sides 1534, 1535, and a
middle bulging portion 153¢ where the wick 153 surrounds
the cylindrical heating coil 190. In some embodiments, the
wick 153 may be formed of two or more pieces of sheets of
material pressed together around the heating element 190.
For example, the wick 153 may comprise two pieces of
material that sandwich the heating element 190.

[0032] In at least one embodiment, the wick 153 may be
made of absorbent material and the heating element 190 may
comprise a resistive heating wire, each of the wick 153 and
the heating element 190 being located outside the reservoir
140. The wick 153 may at least partially or completely
surround the heating element 190, such that liquid absorbed
by the wick 153 may be heated and subsequently vaporize.
In some embodiments, the heating element 190 may com-
prise a wire coil arranged in a vertical or horizontal orien-
tation and open in the center to define a portion of the airway
115. For example, FIGS. 2 and 3 illustrate an example
wherein the heating element 190 comprises a vertical coil
(the coil extending along a longitudinal axis of the tank 100)
that creates a coaxial void to define a portion of the airway
115 for receiving and transferring airflow. In some embodi-
ments, the heating element 190 may comprise a coil that
extends diametrically across the airway 115, e.g., in a space
between the reservoir 140 and the connector 160. Exemplary
materials suitable for the heating element 190 include metals
and metal alloys such as, e.g., nichrome (nickel-chromium
alloy), iron-chromium-aluminum alloy (e.g., Kanthal™
alloys), and any other metals and alloys providing for a high
resistance wire. In at least one embodiment, the heating
element 190 is formed from Kanthal™ wire.

[0033] The heating element 190 may be operably coupled
to the connector 160, e.g., for providing power to the heating
element 190 from a power source (such as, e.g., power
component 30 of FIG. 1) coupled to the connector 160. For
example, wire ends of the heating element 190 may be
attached to larger diameter wires that enable current to flow
from the power source to the heating element 190. In some
embodiments, the wick 153 may be retained by a wall inside
the atomizer 150, which may be spaced from the atomizer
housing. FIG. 5 shows the wick 153 retained within a
relatively thin, walled structure 156, shown as having a
cylindrical shape, coaxial to the heating coil 190. The walled
structure 156 may define one or more slots therethrough that
permit the wick 153 to extend outward proximally (in a
direction towards the reservoir 140) from the atomizer 150
and receive the liquid in the reservoir 140 via the barrier 175
as discussed above. The walled structure 156 may extend
proximally from the connector 160. In some embodiments,
for example, the atomizer 150 may be integral with the
connector 160.

[0034] The entire assembly of the wick 153, heating
element 190, and walled structure 156 may be surrounded by
an insulating element 180, e.g., an annular ring, providing
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insulation between the assembly and the outer housing of the
atomizer 150. The insulating element 180 may comprise any
suitable material, e.g., to isolate and/or insulate the atomizer
assembly from the atomizer sleeve housing 152. In some
embodiments, the insulating element 180 may have a thick-
ness ranging from about 0.5 mm to about 1.5 mm, e.g., a
thickness of about 1 mm. In some embodiments, the insu-
lating element 180 may comprise a silicone ring. Spaces
above and below the plane of the wick 153 (radially outward
of the wick 153) may establish an insulated chamber or air
gap 155, which may further reduce heat loss to the housing
of the tank 100. The insulating air gap 155 may be located
between the walled structure 156 and the insulating element
180 on one or both sides of the wick 153. The air gap(s) 155
may extend substantially the entire length of the wick 153
(measured along the longitudinal axis of the tank 100) or
only a portion thereof. The distal end of the wick 153 may
be adjacent to the proximal end of the connector 160.

[0035] In some embodiments, the atomizer may comprise
a wick formed of twisted fibers with a heating wire serving
as the heating element wrapped around the exterior of the
wick. The wick and heating clement may be disposed
diametrically across the airway in the space between the
distal end of the reservoir and the proximal end of the
connector. The ends of the wick may extend to contact the
barrier on the distal end of the reservoir. The atomizer may
be surrounded by air in an insulated chamber. The entire
assembly of the wick and the heating element may be
surrounded by an insulating element providing insulation
between the assembly and the outer housing of the atomizer.
An insulating air gap therefore may separate the wick and
heating element from the insulating ring, except where the
wick extends outward and up to the distal end of the
reservoir.

[0036] The connector 160 may serve to connect the heat-
ing element 190 to a power supply in order to provide heat
for vaporization. As shown in FIGS. 2 and 3, the connector
160 may include a disc 164 coupled to a tenon 162 for
connection to a compatible power supply. For example, the
outer surface of the tenon 162 may include threads 167
complementary to the threads of a power supply, in a
standard connection generally referred to as a “510 connec-
tion” or “510 connector.” Any other suitable types of con-
nections for providing an electrical connection to the atom-
izer 150 may be used. Each of the disc 164 and the tenon 162
may comprise a metal or metal alloy. The tenon 162 may be
hollow and define one or more radial openings, e.g., radially
drilled holes, to define the airway 115, allowing air to pass
from the inlets defined by the notches 117 through to the
atomizer 150 as shown in FIG. 4. The proximal end of the
tenon 162 may be coupled to a coaxial pin 166 separated
from the tenon 162 by an electrical insulator. Thus, for
example, the heating element 190 may be coupled to the
connector via one or more electrical connections or wires
158, e.g., a first wire connected to the pin 166 (e.g., positive
polarity) and a second wire connected to the tenon 162 (e.g.,
negative polarity). During use, when the power supply is
connected and activated, power may be supplied to the
heating element 190 through the application of voltage, e.g.,
DC voltage, to the pin 166 and the threads of the tenon 162.
Electrical current may flow through the heating element 190,
producing heat due to the electrical resistance of the heating
element 190. The heat may vaporize the liquid in the wick
153 adjacent to the heating element 190. The vaporized
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liquid then may mix with the air being inhaled by the user
through the mouthpiece of the tank 100, resulting in an
aerosol that is delivered to the user.

[0037] In some embodiments, the connector 160 may
include an axial extension or skirt portion 169, distal to the
tenon 162 and disc 164, with the notches 117 located at a
distal-most end of the skirt portion 169. Additionally or
alternatively, the skirt portion 169 may include one or more
notches 117 as openings proximal to the distal-most end of
the skirt portion 169 (see FIGS. 6A and 6B). The skirt
portion 169 may be configured as a sheath that surrounds the
distal part of the tenon 162. For example, the skirt portion
169 may protect and/or hide the threads 167 of the tenon
162. In some embodiments, the skirt portion 169 may
include a mating element for connecting the tank 100 to a
power component. For example, an inner surface of the skirt
portion 169 may include threads complementary to outer
threads of a power component (e.g., power component 30 of
FIG. 1).

[0038] Insome embodiments, the device may allow a user
to increase or decrease the size of the air inlets according to
preference, e.g., such that larger sized inlets may allow for
greater airflow and higher vapor output, and smaller sized
inlets may allow for less airflow and reduced vapor. For
example, the amount or rate of airflow into the connector
160 may be controlled by a sliding element that can be
adjusted by the user. FIGS. 6A and 6B illustrate an exem-
plary sleeve 192 coupled to the outside surface of the skirt
portion 169 and having one or more apertures 194, each
aperture 194 corresponding to one of the notches 117 of the
skirt portion 169. The sleeve 192 may be slidably and/or
rotatably coupled to the skirt portion 169, such that a user
may increase or decrease the size of the air inlets by
covering more or less of the notches 117 with the sleeve 192.
For example, the sleeve 192 may rotate about the circum-
ference of the skirt portion 169 and/or slide axially relative
to the skirt portion 169 to adjust the position of the apertures
194 relative to the notches 117. The sleeve 192 may com-
pletely surround the skirt portion 169, e.g., as a sliding ring,
or may only partially surround the skirt portion 169.
[0039] As mentioned above, in some embodiments, the
tank is not fillable by the user. For example, the tank may be
supplied pre-filled with liquid, and disposed of after the
liquid is consumed through vaporization. In other embodi-
ments, the tank may be configured to be filled/refilled with
liquid by a user. For example, the tank reservoir may be
removable from the atomizer, such that the user may remove
the reservoir to fill/refill the tank with liquid, and then
reassemble the reservoir to the atomizer.

[0040] Devices according to the present disclosure may
increase the energy efficiency of the atomizer by reducing
thermal losses to the liquid in the reservoir and the envi-
ronment, which may prolong battery life. The improved
efficiency may improve vapor quality, e.g., by avoiding
degradation of the liquid into degradation products. The
energy efficiency of tanks currently on the market generally
ranges from 15-25%. Atomizers of devices according to the
present disclosure may have a larger thermal efficiency, e.g.,
efficiency greater than about 15%, greater than about 20%,
greater than about 25%, or greater than about 30%, such as
an efficiency between 15% and 40%, between 20% and 35%,
between 25% about 35%, or between 25% and 30%. In at
least one embodiment, the thermal efficiency of the atomizer
may be about 27.4%.
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EXAMPLES

[0041] The following examples are intended to illustrate
aspects of the present disclosure without, however, being
limiting. It is understood that additional embodiments are
encompassed by the disclosure herein.

[0042] The thermal efficiency of the atomizer of various
vaporizing devices described in Examples 1 and 2 was
measured by applying a controlled amount of power for a
specified time period while measuring the mass lost to
vaporization. This was accomplished by weighing the tank
before power was applied to generate vapor, and then
weighing it again after the power was terminated. The
difference is the mass of vapor generated, referred to as Total
Particulate Matter (TPM). Efficiency was calculated by
dividing the theoretical energy of vaporization (the latent
heat of vaporization of the mass of liquid vaporized) by the
energy input.

Example 1

[0043] Devices according to the present disclosure were
tested at different power levels and compared to a commer-
cially-available device of a different design. FIG. 7 shows a
bar graph comparison of devices A, B, and C, wherein
devices B and C included a tank 100 that separates the
atomizer assembly from the liquid reservoir as described
above. Device A included a different type of tank, with the
atomizer assembly submerged in liquid. The same liquid
was used in each device (a 50-50 mixture of propylene
glycol and glycerin, with 15 mg/ml nicotine and additional
flavorings). Device A was operated at 11 W, device B was
operated at 9.1 W, and device C was run at 10.5 W.
[0044] The vapor output (measured as TPM, in mg/puff,
on the y-axis of FIG. 7) measured shows that devices B and
C generated more vapor per amount of power, relative to
device A. The performance of device B was nearly equiva-
lent to the performance of device A, with device B run at a
lower power level. The performance of device C exceeded
that of device A by almost 50% for comparable power levels
(10.5 W for device B vs. 11 W for device A).

Example 2

[0045] The performance of a device (a) according to the
present disclosure (e.g., tank 100 described above) was
compared to the performance of several commercially-
available devices (b)-(f), each comprising an atomizer
assembly submerged in liquid. The tanks had the following
resistances: device (b), 1.5); device (c), 1.6 S); device (d),
0.5 S); device (e), 1.2 S); device (f), 1.8 S). The same liquid
was used in each device (a 50-50 wt. mixture of propylene
glycol and glycerin, with 15 mg/ml nicotine and additional
flavorings). Each device was operated at a series of different
power levels and the mass of vapor generated (TPM, in
mg/puff) was measured. FIG. 8 shows that device (a) gen-
erated a higher amount of vapor at a given power level in
comparison to devices (b)-(f).

[0046] Any features discussed on connection with a par-
ticular embodiment may be used in any other embodiment
disclosed herein. Further, other embodiments of the present
disclosure will be apparent to those skilled in the art from
consideration of the specification and practice of the
embodiments disclosed herein. It is intended that the speci-
fication and examples be considered as exemplary only, with
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a true scope and spirit of the present disclosure being
indicated by the following claims.

1-20. (canceled)

21. A vaporizing device comprising:

a tank comprising:

an atomizer including a heating element, a wick at least
partially surrounding the heating element, and an
outer housing, wherein an outermost surface of the
wick is disposed radially inward of the outer housing
to form an air gap between the wick and the outer
housing;

a reservoir configured to contain a liquid; and

a barrier between the wick and the reservoir, wherein
the barrier defines an opening and is at least partially
permeable to allow for transfer of liquid from the
reservoir to the wick through a portion of the barrier
radially outside the opening.

22. The vaporizing device of claim 21, further comprising
a power component, wherein the tank comprises a connector
coupled to the atomizer, the connector having mating ele-
ments reciprocal to mating elements of the power compo-
nent.

23. The vaporizing device of claim 22, wherein the mating
elements of at least one of the tank or the power component
include threads, clips, or locking tabs, or wherein the mating
elements of the tank and the power component provide for
a friction fit between the tank and the power component.

24. The vaporizing device of claim 21, wherein the
atomizer of the tank includes a wall adjacent to the outer-
most surface of the wick, and the air gap is radially outward
of the wall.

25. The vaporizing device of claim 21, wherein the
atomizer of the tank comprises insulation adjacent to the
outer housing, the air gap being between radially between
the insulation and the wick.

26. The vaporizing device of claim 21, wherein the
heating element of the atomizer comprises a cylindrical coil,
and the wick includes a first portion that surrounds the coil
and a second portion in contact with the barrier.

27. The vaporizing device of claim 21, wherein the
reservoir surrounds an airway of the vaporizing device.

28. The vaporizing device of claim 21, wherein the tank
includes a mouthpiece adjacent to the reservoir, the mouth-
piece being integral with the tank.

29. The vaporizing device of claim 21, wherein the barrier
is adjacent to at least part of the air gap.

30. A vaporizing device comprising:

a tank comprising:

an atomizer including an outer housing, a wick, a
heating element at least partially disposed within the
wick, and an air gap radially outward of at least part
of the wick and radially inward of the outer housing;

a reservoir configured to retain a liquid;

a barrier between the reservoir and the wick of the
atomizer, wherein the barrier is at least partially
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permeable to allow the transfer of liquid from the
reservoir to the wick; and

a connector adjacent to the atomizer; and

a power component removably coupled to the connector;

wherein each of the reservoir and the barrier of the tank

surrounds an airway of the vaporizing device; and
wherein the connector electrically connects the heating
element of the atomizer to the power component.

31. The vaporizing device of claim 30, wherein the
connector of the tank comprises a housing that includes at
least one notch defining an inlet in communication with the
airway.

32. The vaporizing device of claim 31, wherein the
connector further comprises a sleeve coupled to the housing
of the connector, the sleeve including at least one aperture
that corresponds to the at least one notch of the connector,
wherein the sleeve is moveable with respect to the housing
of the connector for adjusting a size of the inlet.

33. The vaporizing device of claim 31, wherein the
connector further comprises a tenon radially inward of the
housing of the connector, the tenon comprising mating
elements complimentary to mating elements of the power
component, and at least one radial opening in communica-
tion with the inlet for allowing air to enter the atomizer.

34. The vaporizing device of claim 30, wherein the tank
includes a mouthpiece adjacent to the reservoir.

35. The vaporizing device of claim 30, wherein the
atomizer further comprises insulation disposed radially
between the air gap and the outer housing.

36. A vaporizing device comprising:

a tank comprising:

an atomizer including a heating element, a wick, and an
air gap radially outward of the wick and radially
inward of the outer housing;

a reservoir adjacent to a first end of the atomizer;

a barrier between the reservoir and the wick, wherein
the barrier is at least partially permeable to fluidly
connect the reservoir to the wick; and

a connector coupled to a second end of the atomizer;
and

a power component removably attached to the connector

of the tank via complimentary mating elements.

37. The vaporizing device of claim 36, wherein the barrier
comprises an opening aligned with an opening of the res-
ervoir to define a central airway of the vaporizing device.

38. The vaporizing device of claim 36, wherein the
reservoir of the tank is prefilled with a liquid, the tank being
configured for single use.

39. The vaporizing device of claim 36, wherein the tank
comprises a mouthpiece integral with the reservoir.

40. The vaporizing device of claim 36, wherein the air gap
of the tank is a first air gap between a first side of the wick
and the outer housing, the tank further comprising a second
air gap antipodal from the first air gap and disposed between
a second side of the wick and the outer housing.

#* #* #* #* #*
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