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(57) Abréegée/Abstract:

A base (/1) for an e-vaping device (60) Is configured to couple with
separate, respective dispersions. The cartridges (22-1 to 22-N) of th

multiple cartridges (22-1 to 22-N) configured to generate
e electronic vaping device (60) comprising: a vaporizer

assembly (300A) configured to produce a vapor, the vaporizer assemb

y (300A) Including, a first tank (309) configured to store a

pre-vapor formulation, and a heater (306) configured to heat the pre-vapor formulation and form a vapor; and an atomizer
assembly (300B) configured to produce an aerosol, the atomizer assembly (300B) including, a second tank (331) configured to
store a pre-aerosol formulation (332), and an atomizer (330) configured to atomize the pre-aerosol formulation (332) and form the
aerosol without heat. The base (/1) may include multiple connectors (33-1 to 33-N) electrically coupled to the power supply. The
connectors may be configured to couple multiple dispersion generators to a power supply of the base (71). The base (/1) may
iInclude control circuitry (11) configured to independently control dispersion generation by dispersion generators coupled to the
base (7/1). The control circuitry (11) may independently control dispersion generation by the first and second cartridges based on
cartridge information accessed through at least one of the first and second connectors. The control circuitry (11) may control
dispersion generation by controlling power supplied to the dispersion generators.
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(57) Abstract: A base (71) for an e-vaping device (60) 1s configured to couple with multiple cartridges (22-1 to 22-N) configured to
generate separate, respective dispersions. The cartridges (22-1 to 22-N) of the electronic vaping device (60) comprising: a vaporizer
assembly (300A) configured to produce a vapor, the vaporizer assembly (300A) including, a first tank (309) configured to store a

pre-vapor formulation, and a heater (306) configured to heat the pre-vapor formulation and form a vapor; and an atomizer assembly

(300B) configured to produce an aerosol, the atomizer assembly (300B) including, a second tank (331) configured to store a pre-aer -
osol formulation (332), and an atomizer (330) configured to atomize the pre-aerosol formulation (332) and form the aerosol without

heat. The base (71) may include multiple connectors (33-1 to 33-N) electrically coupled to the power supply. The connectors may be

configured to couple multiple dispersion generators to a power supply of the base (71). The base (71) may mnclude control circuitry
(11) configured to mdependently control dispersion generation by dispersion generators coupled to the base (71). The control cir-
cuitry (11) may mdependently control dispersion generation by the first and second cartridges based on cartridge mformation ac -
cessed through at least one of the first and second connectors. The control circuitry (11) may control dispersion generation by con -

trolling power supplied to the dispersion generators.
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MULTIPLE DISPERSION GENERATOR E-VAPING DEVICE

Example embodiments relate to an electronic vaping or e-vaping device configured to
generate one or more dispersions.

E-vaping devices, also referred to herein as electronic vaping devices (EVDs) may be
used by adult vapers for portable vaping. An e-vaping device may generate a dispersion. A
dispersion generator may generate a dispersion from a pre-aerosol formulation or pre-vapor

)

formulation, hereinafter referred to collectively as a “formulation.” The e-vaping device may
include a reservoir that holds a formulation.

In some cases, in order to provide one or more sensory experiences to adult vapers, an e-
vaping device may include multiple formulations. However, in some cases the separate
formulations may react with each other when held in a reservoir of an e-vaping device. Such
reactions may result in the degradation of one or more of the formulations, or formation of one
or more reaction products which may detract from the sensory experience when included in a
dispersion, thereby reducing a shelf-life of a portion of the e-vaping device. As a result, a
sensory experience of the adult vaper using an e-vaping device holding the formulations may be
degraded.

According to some example embodiments, a base may include a power supply, at least
first and second connectors, and control circuitry. The power supply may be configured to
supply electrical power. The first and second connectors may be configured to electrically
couple separate, respective first and second cartridges to the power supply. The control
circuitry may be configured to independently control dispersion generation by the first and
second cartridges, based on cartridge information accessed through at least one of the first and
second connectors.

In some example embodiments, the control circuitry may be configured to establish a first
communication link with a first storage device in the first cartridge via the first connector. The
control circuitry may be configured to access cartridge information from the first storage device
via the first communication link, the cartridge information being associated with the first
cartridge.

In some example embodiments, the cartridge information includes at least one of
information uniquely identifying one or more elements of a dispersion generator included Iin the
first cartridge, information indicating a dispersion generator “type’ of a dispersion generator
included In the first cartridge, information associated with a formulation held in the first cartridge,
and a particular activation sequence associated with a dispersion generator included in the first
cartridge.

In some example embodiments, the control circuitry may be configured to independently

control dispersion generation by the first and second cartridges based on independent control of
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electrical power supplied from the power supply to the first and second cartridges via the first
and second connectors.

In some example embodiments, the control circuitry may be configured to independently
control the electrical power supplied to the first and second connectors, such that electrical
power Is supplied to the first and second cartridges at different times.

In some example embodiments, the control circuitry may be configured to independently
control the electrical power supplied to the first and second connectors, such that electrical
power Is supplied to alternate cartridges of the first and second cartridges in response to
successive vaping command signals.

In some example embodiments, the control circuitry may be configured to independently
control the electrical power supplied to the first and second connectors, such that a dispersion
generator included in the second cartridge generates a dispersion based on heat generated by
a dispersion generator included in the first cartridge.

In some example embodiments, the first and second cartridges may include at least one
atomizer assembly and at least one vaporizer assembly, the atomizer assembly being
configured to generate an aerosol via applying mechanical force to a pre-aerosol formulation,
the vaporizer assembly being configured to generate a vapor via heating a pre-vapor
formulation.

In some example embodiments, the power supply may include a rechargeable battery.

According to some example embodiments, an e-vaping device Iincludes a power supply
configured to supply electrical power, at least first and second cartridges electrically coupled to
the power supply, and control circuitry configured to independently control dispersion generation
by the first and second cartridges, based on accessing cartridge information from at least one of
the first and second cartridges.

In some example embodiments, the control circuitry may be configured to establish a first
communication link with a first storage device in the first cartridge. The control circuitry may be
configured to access cartridge information from the first storage device via the first
communication link, the cartridge information being associated with the first cartridge.

In some example embodiments, the cartridge information includes at least one of
iInformation uniquely identifying one or more elements of a dispersion generator included Iin the
first cartridge, information indicating a dispersion generator “type’ of a dispersion generator
iIncluded In the first cartridge, information associated with a formulation held in the first cartridge,
and a particular activation sequence associated with a dispersion generator included in the first
cartridge.

In some example embodiments, the control circuitry may be configured to independently

control dispersion generation by the first and second cartridges based on independent control of
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electrical power supplied from the power supply to the first and second cartridges via the first
and second connectors.

In some example embodiments, the control circuitry may be configured to independently
control the electrical power supplied to the first and second cartridges, such that electrical power
IS supplied to the first and second cartridges at different times.

In some example embodiments, the control circuitry may be configured to independently
control the electrical power supplied to the first and second cartridges, such that electrical power
IS supplied to alternate cartridges of the first and second cartridges in response to successive
vaping command signals.

In some example embodiments, the control circuitry may be configured to independently
control the electrical power supplied to the first and second cartridges, such that a dispersion
generator included in the second cartridge generates a dispersion based on heat generated by
a dispersion generator included in the first cartridge.

In some example embodiments, the first and second cartridges may include at least one
atomizer assembly and at least one vaporizer assembly, the atomizer assembly being
configured to generate an aerosol via applying mechanical force to a pre-aerosol formulation,
the vaporizer assembly being configured to generate a vapor via heating a pre-vapor
formulation.

In some example embodiments, the power supply includes a rechargeable battery.

According to some example embodiments, a method may include independently
controlling dispersion generation by first and second cartridges electrically coupled to a power
supply of a base. The independently controlling may include establishing a first communication
ink with a first storage device In the first cartridge via the first connector, accessing cartridge
information associated with the first cartridge from the first storage device via the first
communication link, and independently controlling electrical power supplied to at least one of
the first and second cartridges based on the accessed cartridge information.

In some example embodiments, the method may include independently controlling the
electrical power supplied to at least one of the first and second connectors, such that electrical
power Is supplied to the first and second cartridges at different times.

In some example embodiments, the method may include independently controlling the
electrical power supplied to at least one of the first and second connectors, such that electrical
power Is supplied to alternate cartridges of the first and second cartridges in response to
successive vaping command signals.

In some example embodiments, the method may include independently controlling the
electrical power supplied to at least one of the first and second connectors, such that a
dispersion generator included in the second cartridge generates a dispersion based on heat

generated by a dispersion generator included in the first cartridge.
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In some example embodiments, the first and second cartridges may include at least one
atomizer assembly and at least one vaporizer assembly, the atomizer assembly being
configured to generate an aerosol via applying mechanical force to a pre-aerosol formulation,
the vaporizer assembly being configured to generate a vapor via heating a pre-vapor
formulation.

According to some example embodiments, a base may include a power supply, at least
first and second connectors, control circuitry, and a cover configured to establish a removable
enclosure of the first and second connectors. The power supply may be configured to supply
electrical power. The first and second connectors may be configured to electrically couple
separate, respective first and second cartridges to the power supply. The control circuitry may
be configured to independently control dispersion generation by the first and second cartridges,
based on cartridge information accessed through at least one of the first and second
connectors.

According to some example embodiments, a base may include a power supply configured
to supply electrical power and a cartridge holder. The cartridge holder may be configured to
removably electrically couple at least first and second cartridges to the power supply. The
cartridge holder may include at least first and second connectors electrically coupled to the
power supply, the first and second connectors being configured to removably connect with
separate, respective connectors of the first and second cartridges, the first connector being
restricted from directly coupling with the second cartridge, the second connector being restricted
from directly coupling with the first cartridge.

In some example embodiments, the base may include a divider coupled to the cartridge
holder, the divider being configured to partition the first and second connectors from each other,
such that the first and second cartridges generate separate, respective first and second
dispersions in isolation from each other.

In some example embodiments, the first and second cartridges may include at least one
atomizer assembly and at least one vaporizer assembly, the atomizer assembly being
configured to generate an aerosol via applying mechanical force to a pre-aerosol formulation,
the vaporizer assembly being configured to generate a vapor via heating a pre-vapor
formulation.

In some example embodiments, the cartridge holder may include first and second slots
configured to structurally support the first and second cartridges coupled to the first and second
connectors, the first slot being restricted from holding the second cartridge, the second slot
being restricted from holding the first cartridge.

In some example embodiments, the base may include control circuitry configured to

iIndependently control electrical power supplied from the power supply to the first and second
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connectors, based on cartridge information accessed through at least one of the first and
second connectors.

In some example embodiments, the control circuitry may be configured to establish a first
communication link with a first storage device in the first cartridge via the first connector. The
control circuitry may be configured to access cartridge information from the first storage device
via the first communication link, the cartridge information being associated with the first
cartridge.

In some example embodiments, the cartridge information may include at least one of
information uniquely identifying one or more elements of a dispersion generator included in the
first cartridge, information indicating a dispersion generator “type’ of a dispersion generator
iIncluded In the first cartridge, information associated with a formulation held in the first cartridge,
and a particular activation sequence associated with a dispersion generator included in the first
cartridge.

In some example embodiments, the power supply may include a rechargeable battery.

According to some example embodiments, an e-vaping device may include a power
supply configured to supply electrical power, a cartridge holder including at least first and
second connectors electrically coupled to the power supply, and at least first and second
cartridges removably coupled to separate, respective connectors of the first and second
connectors such that the first and second cartridges are removably electrically coupled to the
power supply. The first connector may be restricted from directly coupling with the second
cartridge, and the second connector may be restricted from directly coupling with the first
cartridge.

In some example embodiments, the e-vaping device may include a divider coupled to the
cartridge holder, the divider partitioning the first and second cartridges from each other, such
that the first and second cartridges are configured to generate separate, respective first and
second dispersions in isolation from each other.

In some example embodiments, the first and second cartridges may include at least one
atomizer assembly and at least one vaporizer assembly, the atomizer assembly being
configured to generate an aerosol via applying mechanical force to a pre-aerosol formulation,
the vaporizer assembly being configured to generate a vapor via heating a pre-vapor
formulation.

In some example embodiments, the cartridge holder may include first and second slots
configured to structurally support the first and second cartridges, the first slot being restricted
from holding the second cartridge, the second slot being restricted from holding the first
cartridge.

In some example embodiments, the e-vaping device may include control circuitry

configured to independently control electrical power supplied from the power supply to the first
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and second connectors, based on cartridge information accessed through at least one of the
first and second connectors.

In some example embodiments, the control circuitry may be configured to establish a first
communication link with a first storage device in the first cartridge via the first connector. The
control circuitry may be configured to access cartridge information from the first storage device
via the first communication link, the cartridge information being associated with the first
cartridge.

In some example embodiments, the cartridge information may include at least one of
information uniquely identifying one or more elements of a dispersion generator included in the
first cartridge, information indicating a dispersion generator “type’ of a dispersion generator
iIncluded In the first cartridge, information associated with a formulation held in the first cartridge,
and a particular activation sequence associated with a dispersion generator included in the first
cartridge.

In some example embodiments, the power supply may include a rechargeable battery.

According to some example embodiments, a base may include a power supply configured
to supply electrical power, a cover configured to establish a removable enclosure of the first and
second connectors, and a cartridge holder configured to removably electrically couple at least
first and second cartridges to the power supply. The cartridge holder may include at least first
and second connectors electrically coupled to the power supply, the first and second connectors
being configured to removably connect with separate, respective connectors of the first and
second cartridges, the first connector being restricted from directly coupling with the second
cartridge, and the second connector being restricted from directly coupling with the first
cartridge.

In some example embodiments, the base may include a divider coupled to the cartridge
holder, the divider being configured to partition the first and second connectors from each other,
such that the first and second cartridges generate separate, respective first and second
dispersions in isolation from each other.

In some example embodiments, the first and second cartridges may include at least one
atomizer assembly and at least one vaporizer assembly, the atomizer assembly being
configured to generate an aerosol via applying mechanical force to a pre-aerosol formulation,
the vaporizer assembly being configured to generate a vapor via heating a pre-vapor
formulation.

In some example embodiments, the cartridge holder may include first and second slots
configured to structurally support the first and second cartridges coupled to the first and second
connectors, the first slot being restricted from holding the second cartridge, the second slot

being restricted from holding the first cartridge.
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In some example embodiments, the base may include control circuitry configured to
iIndependently control electrical power supplied from the power supply to the first and second
connectors, based on cartridge information accessed through at least one of the first and
second connectors.

In some example embodiments, the control circuitry may be configured to establish a first
communication link with a first storage device in the first cartridge via the first connector. The
control circuitry may be configured to access cartridge information from the first storage device
via the first communication link, the cartridge information being associated with the first
cartridge.

In some example embodiments, the cartridge information may include at least one of
information uniquely identifying one or more elements of a dispersion generator included in the
first cartridge, information indicating a dispersion generator “type” of a dispersion generator
iIncluded in the first cartridge, information associated with a formulation held in the first cartridge,
and a particular activation sequence associated with a dispersion generator included in the first
cartridge.

In some example embodiments, the power supply may include a rechargeable battery.

Some example embodiments relate to a cartridge of an electronic vaping device.

In some example embodiments, a cartridge of an electronic vaping device includes a
vaporizer assembly and an atomizer assembly. The vaporizer assembly is configured to
produce a vapor. The vaporizer assembly includes a first tank configured to store a pre-vapor
formulation, and a heater configured to heat the pre-vapor formulation and form a vapor. The
atomizer assembly is configured to produce an aerosol. The atomizer assembly includes a
second tank configured to store a pre-aerosol formulation, and an atomizer configured to
atomize the pre-aerosol formulation and form the aerosol without heat.

In some example embodiments, the vaporizer assembly may include a tube having an
iInlet and an outlet. The inlet is In communication with the pre-vapor formulation. A portion of
the tube forms the heater. The tube may have an internal diameter of about 0.05 to 0.4
millimetres and a length of about 5 millimetres to about 72 millimetres. The tube may include
one of a stainless steel tube and a non-metallic tube. The tube may have a constriction
adjacent the outlet of the tube. The tube may include at least one bend therein.

In some example embodiments, the first tank is pressurized. The first tank may include a
first valve between an outlet of the first tank and the inlet of the tube. The first valve may be
one of a solenoid valve and a push-button valve.

In some example embodiments, the second tank may include a second valve at an outlet

of the second tank. The second valve may be one of a solenoid valve and a push-button valve.
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In some example embodiments, the atomizer includes at least one of a piezoelectric
element and a pressurization arrangement. The atomizer is configured to produce an aerosol
without heating the pre-aerosol formulation.

In some example embodiments, the pressurization arrangement includes a spring and a
piston configured to apply pressure to the second tank. The second tank may have a flexible
wall.

In some example embodiments, the pressurization arrangement includes a container
housing the second tank, and a constant pressure fluid in the container and surrounding the
second tank so as to apply pressure to the second tank. The second tank may have a flexible
wall. The constant pressure fluid may be 1,1,1,2-tetrafluoroethane.

In some example embodiments, the pressurization arrangement may include a capsule of
carbon dioxide, and a dual piston cylinder between the second tank and the capsule of carbon
dioxide. The capsule of carbon dioxide applies pressure to the pre-aerosol formulation in the
second tank. The second tank has a flexible wall. The dual piston cylinder reduces pressure on
the second tank.

In some example embodiments, the pre-vapor formulation and the pre-aerosol formulation
have different viscosities at room temperature.

In some example embodiments, one of the pre-vapor formulation and the pre-aerosol
formulation includes flavor material and another one of the pre-vapor formulation and the pre-
aerosol formulation includes nicotine.

In some example embodiments, the cartridge may also include a mixing chamber
downstream of the vaporizer assembly and the atomizer assembly, and at least one air inlet
configured to provide air to the mixing chamber.

In some example embodiments, the cartridge may include a window Iin an outer housing
of the cartridge. At least one of the first tank and the second tank is visible through the window.

In some example embodiments, the vapor has a first particle size distribution and the
aerosol has a second particle size distribution. A mean particle size of the second particle size
distribution is larger than a mean particle size of the first particle size distribution.

Some example embodiments relate to an electronic vaping device.

In some example embodiments, an electronic vaping device includes a cartridge and a
second section. The cartridge includes a vaporizer assembly and an atomizer assembly. The
vaporizer assembly is configured to produce a vapor. The vaporizer assembly includes a first
tank configured to store a pre-vapor formulation, and a heater configured to heat the pre-vapor
formulation and form a vapor. The atomizer assembly is configured to produce an aerosol. The
atomizer assembly includes a second tank configured to store a pre-aerosol formulation, and an

atomizer configured to atomize the pre-aerosol formulation and form the aerosol without heating
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the pre-aerosol formulation. The second section includes a power supply configured to supply
power to the heater.

In some example embodiments, the vaporizer assembly includes a tube having an inlet
and an outlet. The inlet is In communication with the pre-vapor formulation. A portion of the
tube forms the heater.

In some example embodiments, the atomizer includes at least one of a piezoelectric
element and a pressurization arrangement. The atomizer is configured to produce the aerosol
without heating the pre-aerosol formulation.

In some example embodiments, the electronic vaping device also includes a first valve
between an outlet of the first tank and the inlet of the tube. The first valve is one of a solenoid
valve and a push-button valve. The electronic vaping device also includes a second valve at an
outlet of the second tank. The second valve is one of a solenoid valve and a push-button valve.
The first valve and the second valve may be electrically operated valves. The electronic vaping
device may further include a pressure switch configured to send a signal to open the first valve
and the second valve.

In some example embodiments, the vapor has a first particle size distribution and the
aerosol has a second particle size distribution. A mean particle size of the second particle size
distribution is larger than a mean particle size of the first particle size distribution.

The various features and advantages of the non-limiting embodiments described herein
may become more apparent upon review of the detailed description in conjunction with the
accompanying drawings. The accompanying drawings are merely provided for illustrative
purposes and should not be interpreted to limit the scope of the claims. The accompanying
drawings are not to be considered as drawn to scale unless explicitly noted. For purposes of
clarity, various dimensions of the drawings may have been exaggerated.

FIG. 1A Is a side view of an e-vaping device according to some example embodiments.

FIG. 1B Is a cross-sectional view along line |B-IB’ of the e-vaping device of FIG. 1A.

FIG. 2A is a perspective view of a cartridge holder according to some example
embodiments.

FIG. 2B is a perspective view of a cartridge holder according to some example
embodiments.

FIG. 2C is a perspective view of a cartridge holder according to some example
embodiments.

FIG. 3A Is a cartridge that includes a dispersion generator according to some example
embodiments.

FIG. 3B Is a cartridge that includes a dispersion generator according to some example

embodiments.
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FIG. 3C iIs a cartridge that includes a dispersion generator according to some example
embodiments.

FIG. 4 Is a flowchart illustrating a method of configuring an e-vaping device according to
some example embodiments.

FIG. 5 is a flowchart illustrating a method of independently controlling electrical power
supplied to one or more dispersion generators according to some example embodiments.

FIG. 6 Is a side view of an e-vaping device according to some example embodiments.

FIG. 7 Is a schematic view of an e-vaping device according to some example
embodiments.

FIG. 8 Is a cross-sectional view of the e-vaping device of FIG. 6 according to some
example embodiments.

FIG. 9 Is a cross-sectional view of the e-vaping device of FIG. 6 according to some
example embodiments.

FIG. 10 Is a cross-sectional view of the e-vaping device of FIG. 6 according to some
example embodiments.

FIG. 11A Is an illustration of a push-button valve in a closed position according to some
example embodiments.

FIG. 11B is an illustration of a push-button valve in an open position according to some
example embodiments.

FIG. 12 is an illustration of a push-button valve for use in an e-vaping device according to
some example embodiments.

FIG. 13 Is an illustration of a heated capillary tube having a constriction therein according
to some example embodiments.

Some detailed example embodiments are disclosed herein. However, specific structural
and functional details disclosed herein are merely representative for purposes of describing
example embodiments. Example embodiments may, however, be embodied in many alternate
forms and should not be construed as limited to only the example embodiments set forth herein.

Accordingly, while example embodiments are capable of various modifications and
alternative forms, example embodiments thereof are shown by way of example in the drawings
and will herein be described in detalil. It should be understood, however, that there is no intent to
imit example embodiments to the particular forms disclosed, but to the contrary, example
embodiments are to cover all modifications, equivalents, and alternatives falling within the
scope of example embodiments. Like numbers refer to like elements throughout the description
of the figures.

It should be understood that when an element or layer is referred to as being "on,"

"connected to," "coupled to," or “covering® another element or layer, it may be directly on,

connected to, coupled to, or covering the other element or layer or intervening elements or
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layers may be present. In contrast, when an element is referred to as being "directly on,”
"directly connected to," or "directly coupled to" another element or layer, there are no
intervening elements or layers present. Like numbers refer to like elements throughout the
specification.

It should be understood that, although the terms first, second, third, and so forth may be
used herein to describe various elements, regions, layers or sections, these elements,
elements, regions, layers, or sections should not be limited by these terms. These terms are
only used to distinguish one element, region, layer, or section from another element, region,
layer, or section. Therefore, a first element, region, layer, or section discussed below could be
termed a second element, region, layer, or section without departing from the teachings of

example embodiments.

Spatially relative terms (for example, "beneath,” "below,"” "lower," "above," "upper,” and
the like) may be used herein for ease of description to describe one element or feature's
relationship to another element or feature as illustrated in the figures. It should be understood
that the spatially relative terms are intended to encompass different orientations of the device In
use or operation in addition to the orientation depicted in the figures. For example, if the device
In the figures Is turned over, elements described as "below” or "beneath” other elements or
features would then be oriented "above” the other elements or features. Therefore, the term
"below"” may encompass both an orientation of above and below. The device may be otherwise
oriented (rotated 90 degrees or at other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

The terminology used herein is for the purpose of describing various example
embodiments only and is not intended to be limiting of example embodiments. As used herein,

the singular forms "a,"” "an,” and "the" are intended to include the plural forms as well, unless the

context clearly indicates otherwise. It will be further understood that the terms “includes,”

P |

“‘Including,” "comprises,” and "comprising,” when used Iin this specification, specify the presence
of stated features, integers, steps, operations, or elements, but do not preclude the presence or
addition of one or more other features, integers, steps, operations, elements, or groups thereof.

Example embodiments are described herein with reference to cross-sectional illustrations
that are schematic Iillustrations of idealized embodiments (and intermediate structures) of
example embodiments. As such, variations from the shapes of the illustrations as a result, for
example, of manufacturing techniques or tolerances, are to be expected. Therefore, example
embodiments should not be construed as limited to the shapes of regions illustrated herein but
are to include deviations in shapes that result, for example, from manufacturing.

Unless otherwise defined, all terms (including technical and scientific terms) used herein
have the same meaning as commonly understood by one of ordinary skill in the art to which

example embodiments belong. It will be further understood that terms, including those defined
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iIn commonly used dictionaries, should be interpreted as having a meaning that is consistent
with their meaning in the context of the relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

FIG. 1A Is a side view of an e-vaping device 60 according to some example embodiments.
FIG. 1B is a cross-sectional view along line IB-IB’ of the e-vaping device 60 of FIG. 1A. The e-
vaping device 60 may include one or more of the features set forth in U.S. Patent Application
Publication No. 2013/0192623 to Tucker et al. filed January 31, 2013 and U.S. Patent
Application Publication No. 2013/0192619 to Tucker et al. filed January 14, 2013, the entire
contents of each of which are incorporated herein by reference thereto. As used herein, the
term “e-vaping device” is Inclusive of all types of electronic vaping devices, regardless of form,
size or shape.

Referring to FIG. 1A and FIG. 1B, an e-vaping device 60 may include a cover (or first
section) 70, a reusable base (or second section) 71, and one or more cartridges 22-1 to 22-N,
where "N’ Is a positive integer. In some example embodiments, "N” has a value of at least two
(2). The cover 70 and base 71 may be part of an e-vaping device kit. An e-vaping device Kit
may be a package that includes at least one of a cartridge 22-1 to 22-N, a cover 70, a base 71,
and a power supply charger configured to couple with the base 71 and supply electrical power
to a power supply 12 included therein. As shown in FIG. 1B, base 71 is configured to couple
with one or more cartridges 22-1 to 22-N to support vaping. In some example embodiments, a
base for an e-vaping device includes the base 71 and excludes the cover 70.

The base 71 includes a power supply section 72 and a cartridge holder 80. The cartridge
holder 80 is coupled to the power supply section 72. The cover 70 and base 71 are coupled
together at complimentary interfaces 74, 84. |In some example embodiments, interface 384 is
included in the cartridge holder 80, and the cover 70 and cartridge holder 80 may be coupled
together via interfaces 74, 84. In some example embodiments, interface 84 is included In the
power supply section 72, and the cover 70 and power supply section 72 may be coupled
together via interfaces 74, 84.

In some example embodiments, the interfaces 74, 84 are threaded connectors. It should
be appreciated that an interface 74, 84 may be any type of connector, including, without
imitation, at least one of a snug-fit, detent, clamp, bayonet, or clasp.

Referring to FIG. 1A and FIG. 1B, the e-vaping device 60 includes multiple separate
cartridges 22-1 to 22-N. As used herein, "N” is a positive integer having a value of at least one
(1). In some example embodiments, "N” has a value of at least two (2), such that the base 71 is
configured to couple with at least two cartridges 22-1 to 22-N. Cartridges 22-1 to 22-N are
described in further detail below with regard to FIG. 3A, FIG. 3B, and FIG. 3C.

In some example embodiments, each separate cartridge of cartridges 22-1 to 22-N

Includes one or more dispersion generators. In the example embodiment shown in FIG. 1B, the
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separate cartridges 22-1 to 22-N include separate ones of at least first and second dispersion
generators such that cartridge 22-1 includes a first dispersion generator and cartridge 22-N
iIncludes a second dispersion generator. In some example embodiments, and as described
further below, at least first and second cartridges 22-1 to 22-N include different dispersion
generators configured to generate different dispersions.

Dispersion generators, as described herein, may include different types of dispersion
generators configured to generate different types of dispersions. A dispersion may include at
least one of a vapor and an aerosol. A vapor Is a dispersion that Is generated through
application of heat to a pre-dispersion formulation. A pre-dispersion formulation to which heat
may be applied to generate a vapor may be referred to as a pre-vapor formulation. An aerosol
IS a dispersion that is generated through application of mechanical force to a pre-dispersion
formulation. A pre-dispersion formulation to which mechanical force may be applied to generate
an aerosol may be referred to as a pre-aerosol formulation.

In some example embodiments, a dispersion generator may be a vaporizer assembly or
an atomizer assembly. A vaporizer assembly may generate a dispersion that is a vapor. A
vaporizer assembly may generate the vapor via heating a pre-vapor formulation to vaporize at
least a portion of the pre-vapor formulation. An atomizer assembly may generate a dispersion
that is an aerosol via applying a mechanical force to a pre-dispersion formulation. An atomizer
assembly may include one or more mechanical elements configured to apply the mechanical
force. For example, an atomizer assembly may include a pressurized tank holding a pre-
aerosol formulation, and the atomizer assembly may further include a mechanical element that
iIncludes one or more of a valve, pump, sprayer, some combination thereof, or the like.

One or more portions of the atomizer assembly, including the mechanical element may
exert a mechanical force on the pre-aerosol formulation to generate a dispersion that is an
aerosol. For example, an atomizer assembly may be configured to generate an aerosol via one
or more of releasing a pressurized pre-aerosol formulation into a lower-pressure environment,
spraying pre-aerosol formulation particles, evaporating volatile pre-aerosol formulations into an
environment, some combination thereof, and so forth.

Different dispersion generators may include different formulations. For example, the first
and second dispersion generators may be vaporizer assemblies configured to generate first and
second vapors by heating different pre-vapor formulations.

In some example embodiments, a dispersion generator included Iin at least one of
cartridges 22-1 to 22-N is configured to generate a dispersion that is substantially free of
flavorants. Another dispersion generator included in another at least one of cartridges 22-1 to
22-N may be configured to generate a separate dispersion that includes one or more flavorants.
The separate dispersions generated by the dispersion generators in the separate cartridges 22-

1 to 22-N may combine to generate a flavored dispersion.
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In some example embodiments, one or more cartridges 22-1 to 22-N may include one or
more air inlet ports 45. Air received into an interior of the e-vaping device via one or more air
inlet ports 44 may further be received into an interior of the one or more cartridges 22-1 to 22-N
via the one or more air inlet ports 45. In some example embodiments, one or more cartridges
22-1 to 22-N include one or more openings (not shown in FIG. 1A and FIG. 1B) via which one or
more of air, dispersions, and so forth may exit the one or more cartridges 22-1 to 22-N.

Still referring to FIG. 1A and FIG. 1B, the base 71 includes a cartridge holder 80. The
cartridge holder 80, described In further detall below with regard to FIG. 2A, FIG. 2B, and FIG.
2C, Includes connectors 33-1 to 33-N and slots 81-1 to 81-N. The cartridge holder 80 is
configured to removably couple with one or more cartridges 22-1 to 22-N via connectors 33-1 to
33-N, such that the one or more cartridges 22-1 to 22-N are removably electrically coupled with
the power supply 12.

The connectors 33-1 to 33-N are configured to be coupled to separate cartridges 22-1 to
22-N and are further coupled to the connector element 91 of the power supply section 72 that is
discussed further below. As discussed below, the connector element 91 is coupled to a power
supply 12 in the power supply section 72. Therefore, the connectors 33-1 to 33-N may be
electrically coupled to the power supply 12 in the power supply section 72. Each of connectors
33-1 to 33-N may supply at least a portion of the electrical power from the power supply 12 to a
respective coupled one of cartridges 22-1 to 22-N.

The separate slots 81-1 to 81-N may be configured to receive and structurally support
separate cartridges 22-1 to 22-N in the e-vaping device 60. The slots 81-1 to 81-N may be
configured to hold separate, respective cartridges 22-1 to 22-N in contact with separate,
respective connectors 33-1 to 33-N. In some example embodiments, one or more connectors
33-1 to 33-N are included in one or more slots 81-1 to 81-N. At least one of slots 81-1 to 81-N
may hold at least one of cartridges 22-1 to 22-N inserted thereto in contact with at least one of
connectors 33-1 to 33-N Iincluded in the at least one of slots 81-1 to 81-N. In some example
embodiments, at least one of slots 81-1 to 81-N Is configured to hold an inserted at least one of
cartridges 22-1 to 22-N In contact with at least one of connectors 33-1 to 33-N via establishing a
friction fit or other connection between the at least one of slots 81-1 to 81-N and the inserted at
least one of cartridges 22-1 to 22-N.

In the example embodiment of FIG. 1B, the connectors 33-1 to 33-N are configured to
electrically couple the cartridges 22-1 to 22-N inserted into respective slots 81-1 to 81-N with the
power supply 12 included in the base 71 via connector element 91. At least one of the
connectors 33-1 to 33-N may be configured to electrically couple at least one dispersion
generator included in at least one of the cartridges 22-1 to 22-N with the power supply 12. At
least one of the connectors 33-1 to 33-N may be directly coupled, connected, and so forth to a

given dispersion generator included in a given cartridge of cartridges 22-1 to 22-N via directly
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coupling, connecting, and so forth with a connector of the given cartridge of cartridges 22-1 to
22-N.

When the cartridge holder 80 is configured to removably couple with multiple separate
cartridges 22-1 to 22-N, the cartridge holder 80 may enable multiple cartridges 22-1 to 22-N to
be removably installed in the e-vaping device 60 at any given time. One or more cartridges 22-
1 to 22-N may be individually or collectively added, removed, swapped, replaced, and so forth
with regard to the base 71 as desired. For example, a given one of cartridges 22-1 to 22-N
configured to generate a particular dispersion having a first flavor may be decoupled from one
of connectors 33-1 to 33-N and replaced with another one of cartridges 22-1 to 22-N that is
configured to generate a different dispersion having a different flavor.

As a result, because the cartridge holder 80 may removably couple with multiple
cartridges 22-1 to 22-N, the cartridge holder 80 enables variety and customization of the
sensory experience provided during vaping.

In some example embodiments, at least two separate dispersions generated by at least
two separate dispersion generators included Iin separate ones of at least two separate
cartridges 22-1 to 22-N may combine to generate a dispersion with a combination of flavors. In
some example embodiments, at least one of an e-vaping device 60 and a base 71 is configured
to enable manual coupling of various different cartridges 22-1 to 22-N to the cartridge holder 30
to configure the at least one of an e-vaping device 60 and a base 71 to generate dispersions
with various manually-selected combinations of flavors.

In some example embodiments, one or more of the cartridges 22-1 to 22-N may be
replaceable from base 71. In other words, once one of the formulations of one of the cartridges
22-1 to 22-N is depleted, only the cartridge of cartridges 22-1 to 22-N need be replaced. The
cartridges 22-1 to 22-N may be interchangeably coupled with the connectors 33-1 to 33-N. At
least one of cartridges 22-1 to 22-N may be swapped for another at least one of cartridges 22-1
to 22-N. An alternate arrangement may include an example embodiment where the entire e-
vaping device 60 may be disposed once one of the formulations is depleted.

Still referring to FIG. 1A and FIG. 1B, the e-vaping device 60 includes a cover 70 that may
be removably coupled to one or more of the cartridge holder 80 or the power supply section 72
to establish a removable enclosure of cartridges 22-1 to 22-N coupled to the cartridge holder
30. The cover 70 may be configured to establish a removable enclosure of the connectors 33-1
to 33-N, such that the cover 70 may establish a removable enclosure of one or more cartridges
22-1 to 22-N when the one or more cartridges 22-1 to 22-N are coupled to one or more of the
connectors 33-1 to 33-N.

The cover 70 includes an outer housing 16, an outlet end insert 20 at an outlet end of the
outer housing 16, and an interface 74 at a tip end of the outer housing 16. The outer housing 16

extends Iin a longitudinal direction. The outer housing 16 may have a generally cylindrical
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cross-section. In some example embodiments, the outer housing 16 may have a generally
triangular cross-section along the cover 70. In some example embodiments, the outer housing
16 may have a greater circumference or dimensions at a tip end than at an outlet end of the e-
vaping device 60.

The outlet end insert 20 is positioned at an outlet end of the cover 70. The outlet end
insert 20 includes at least two outlet ports 21, which may be located on-axis or off-axis from the
longitudinal axis of the e-vaping device 60. The outlet ports 21 may be angled outwardly in
relation to the longitudinal axis of the e-vaping device 60. The outlet ports 21 may be
substantially uniformly distributed about the perimeter of the outlet end insert 20 so as to
substantially uniformly distribute dispersion during vaping. Therefore, as the dispersion is
drawn through the outlet ports 21, the dispersion may move Iin different directions.

The cartridge holder 80 may include a divider 23 configured to partition a portion of the
outer housing 16 interior when the cover 70 is coupled to the base 71. In some example
embodiments, the divider 23 partitions the connectors 33-1 to 33-N, such that the separate
cartridges 22-1 to 22-N coupled to the separate connectors 33-1 to 33-N may generate
separate dispersions in isolation from each other. In some example embodiments, the divider
23 1s coupled to the outer housing 16 instead of being coupled to the cartridge holder 80, and
the divider 23 partitions the connectors 33-1 to 33-N based on the cover 70 being coupled to the
base /1.

The cover 70 may define an enclosure that includes a passage 24 (also referred to as a
mixing chamber) within the outer housing 16 interior. Dispersions generated by the separate
dispersion generators included in the separate, respective cartridges 22-1 to 22-N may pass
through the passage 24 to the outlet ports 21 of the outlet end insert 20 to exit the e-vaping
device 60 during va<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>