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FIG. |

(57) Abstract: A cartridge-based vaporizer (10) is disclosed. The
vaporizer has a body (12) with a control panel (17) and a chamber
(19) for receiving a cartridge (38). A cartridge including a vapor-
izable product container (45) and an atomizer (33) may be placed
in the chamber and selectively secured within the chamber. The
body may include a variable air intake in fluid communication
with the atomizer when the atomizer is received in chamber. The
body may include a cartridge identitication sensor (25) config-
ured to identify a cartridge type of the cartridge based on a car-
tridge identifier (23) of the cartridge.
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VAPORIZER
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application Serial
Number 62/429,365, filed December 2, 2016 and U.S. Provisional Application
Serial Number 62/465,455, filed March |, 2017, the disclosures of each of which

are hereby incorporated herein by reference in their entireties.

BACKGROUND
l. Technical Field

[0002] This disclosure relates generally to vaporizers, which may also be

referred to as electronic cigarettes.

2, Background Information

[0003] Vaporizers have recently emerged as a new product for providing
nicotine and other products through a smokeless inhalation process. There are
many embodiments of vaporizers including the electronic cigarette. In general,
implementations consist of a power supply (typically a battery) and an atomizing
device. In reusable electronic cigarettes, the two items are separated into a
battery and a cartomizer, to allow the disposal and replacement of the nicotine
containing fluid cartomizer while preserving for additional use the more costly
battery and associated circuitry (microcontroller, switch, indicating light emitting
diode (LED), etc.). In disposable electronic cigarettes the two functions are
integrated into one unit that is disposed of after exhaustion of either the battery
energy or the vaporizable fluid (“E- liquid”), typically nicotine-containing, that is
associated with the cartomizer.

[0004] The E-liquid that is used to produce vapor in electronic cigarettes is
typically a flavor concentrate, optionally with a variable percentage of a liquid
nicotine concentrate, dissolved in a solution of one or more of propylene glycol
(PG) and/or vegetable glycerin (VG) and/or polyethylene glycol 400 (PEG400).
This liquid is often sold in a bottle or in disposable cartridges or cartomizers.

Many different flavors of such E-liquids are sold, including flavors that resemble
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the taste of regular tobacco, menthol, vanilla, coffee, cola and various fruits. E-
liquids containing a wide range of nicotine concentrations, as well as nicotine-free
liquids are available in the marketplace.

[0005] In addition to E-liquid, other products may be used to produce vapor
such as waxes and solids such as loose leafs. Generally, each type of product
requires a specific type of atomizer. A loose leaf product may be vaporized by a
hot stream of gas, whereas waxes and E-liquids may be vaporized upon contact

with a heated element.

BRIEF SUMMARY

[0006] In one aspect, a vaporizer is disclosed. The vaporizer includes a body,
body housing, a battery and a control panel. The body has a chamber at the
upper end for receiving a cartridge. A cartridge sized and shaped to complement
the chamber is secured within the chamber. The cartridge has a vaporizable
product and an atomizer. An interface for locking and/or unlocking selectively
releases the cartridge from the chamber. The interface also may recognize
cartridge operation parameters and/or allow for their manual adjustments alone
or in combination with a cartridge release button.

[0007] Ina second aspect, a vaporizer is disclosed. The vaporizer includes a
body, the body including a battery, a control panel, and a variable area air intake.
The body has an upper end with a chamber. The vaporizer further includes a
cartridge sized and shaped to complement the chamber. The cartridge has a
vaporizable product container and an atomizer. When the cartridge is received
in the chamber, the atomizer is in fluid communication with the variable area air
intake. The vaporizer further includes an interface for selectively releasing the
cartridge from the chamber.

[0008] In a third aspect, a vaporizer is disclosed. The vaporizer includes a
body, the body including a battery, a control panel, and a cartridge identification
sensor. The body has an upper end with a chamber. The vaporizer further
includes a cartridge sized and shaped to complement the chamber. The cartridge
has a vaporizable product container, an atomizer, and a cartridge identifier. The

vaporizer further includes an interface for selectively releasing the cartridge from
2
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the chamber. The cartridge identification sensor is configured to identify a

cartridge type based on the cartridge identifier

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. | illustrates an embodiment of a vaporizer.

[0010] FIG. 2 illustrates a side view of a vaporizer.

[0011] FIG. 3 illustrates a side view of a vaporizer.

[0012] FIG. 4 illustrates an embodiment of a cartridge.

[0013] FIG. 5 illustrates an embodiment of a cartridge.

[0014] FIG. 6 illustrates an embodiment of a cartridge.

[0015] FIG. 7 illustrates a charging port of a vaporizer.

[0016] FIG. 8 illustrates an upper end of a vaporizer.

[0017] FIG. 9 illustrates an upper end of vaporizer with a cartridge ejected.
[0018] FIG. I0illustrates a user interface of a vaporizer.

[0019] FIG. Il illustrates a threaded adapter cartridge.

DETAILED DESCRIPTION
[0020] The following detailed description and the appended drawings describe

and illustrate some embodiments of the disclosure for the purpose of enabling
one of ordinary skill in the relevant art to make and use these embodiments. As
such, the detailed description and illustration of these embodiments are purely
illustrative in nature and are in no way intended to limit the scope of the
disclosure in any manner. It should also be understood that the drawings are not
necessarily to scale and in certain instances details may have been omitted, which
are not necessary for an understanding of the embodiments, such as details of
fabrication and assembly. In the accompanying drawings, like numerals represent
like components.

[0021] FIG. | illustrates an embodiment of a vaporizer 10. The vaporizer has
a body 12 having a lower end 14 and an upper end 16. The body contains a
battery unit, which may include a battery 15, see FIG. 7, for powering the
vaporizer and necessary circuitry, which may include a circuit board 17, see FIG.

9, for controlling the vaporizer. Upper end 16 has a chamber 19, see FIG. 9, for

3
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receiving a cartridge which will be described in reference to FIGS. 4-6. A user
interface |8 is located between lower end 14 and upper end 16, and provides an
interface for interaction with a user.

[0022] User interface 18 may include a liquid crystal display (LCD), a light
emitting diode display (LED), or other display as known in the art. The user
interface 18 may be touch sensitive for receiving user input. In the embodiment
of FIG. |, user interface 18 includes information such as time 22, date 24, battery
level 26, current voltage 28, heat resistance (ohms) 29 and cartridge type 30.
Circuit board 17 is coupled to user interface |18 and the battery 15, and is located
within body 12. The user interface 18 may connect to the circuit board 17
through a cutout in body 12. While user interface 18 as described in this
disclosure embodies an implementation of a control panel, given the benefit of
this disclosure those skilled in the art may recognize other implementations of a
control panel.

[0023] Other user interfaces may be present such as button 20. Button 20
may provide multiple functions. For example, the function may be dependent on
the number of times button 20 is pressed, the length of time button 20 is
pressed, the pressure used to press button 20, or other characteristics. Button
20 may be a physical button such as a switch, or it may be an electronic button
such as a capacitive button. Button 20 is in electrical communication with the
circuit board 17 and may connect to the circuit board 17 through a cut out in
body 12. Additionally, button 20 may have a glowing ring 21 around it to indicate
a status of the vaporizer 10. In some embodiments, glowing ring 20 may have
different colors to indicate the device status and/or temperature of a cartridge.
In some embodiments, button 20 may serve to lock and unlock the user interface
I8. Pressing button 20 a set number of times within a set time period may lock
or unlock user interface 18. For instance, pressing button 20 three times within
a two second interval may lock or unlock the user interface 20.

[0024] FIG. 2 and FIG. 3 illustrate a side view of vaporizer 10. A side button
32 provides a user interface. In some embodiments, pressing side button 32 will

activate an atomizer, for example atomizer 33, see FIG. 4, contained in vaporizer
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0. The atomizer 33 may be fired for a set duration, or it may fire for the length
of time side button 32 is pressed. In some embodiments, pressing side button 32
a set number of times within a set time period may lock or unlock vaporizer 10.
For instance, pressing side button 32 three times within a two second interval
may lock or unlock the vaporizer 10.

[0025] Vaporizer 10 may have a sliding switch 34 for controlling other
aspects. For example, in place of the previously described locking feature using
side button 32, sliding switch 34 may have a lock position and an unlocked
position. The position shown in FIG. 2 may correspond to an unlocked state,
while the position shown in FIG. 3 may correspond to a locked state.
Additionally, sliding switch 34 may selectively cover and uncover an air intake 36
for the atomizer, for example atomizer 33, and thus provide vaporizer 10 with a
variable area air intake. Different types of cartridges and user preferences may
dictate the desired air flow through vaporizer 10. The amount of air flow may be
adjusted by position of sliding switch 34. In the embodiment of FIG. 2, air intake
36 has three holes. The amount of airflow in the vaporizer 10 will vary
depending on the number of holes covered by sliding switch 34. In other
embodiments, a continuous air flow adjustment may be possible using a channel
in place of holes. The position of sliding switch 34 in FIG. 2 produces maximum
air flow, while the position of the sliding switch in FIG. 3 covers air intake 36
resulting in 2 minimum air flow. While sliding switch 34 and air intake 36 as
described in this disclosure embody some implementations of a variable area air
intake for a vaporizer, given the benefit of this disclosure those skilled in the art
may recognize other implementations of a variable air intake for a vaporizer.
[0026] FIG. 4, FIG. 5, and FIG. 6 illustrate an E-liquid cartridge 38, a loose leaf
cartridge 40, and a wax cartridge 42, respectively. Each cartridge has a base
portion 44 that is sized and shaped to complement the chamber 19 of body 12 of
vaporizer |10. Each cartridge contains an atomizer, for example atomizer 33, that
is specific to the type of vaporizable product used in the cartridge. The
cartridges are interchangeable with one another and each is specific to a type of

product. The cartridges are refillable with vaporizable product suitable for the
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cartridge. For example, a cartridge may include a cartridge container, for
example cartridge container 45, which can be filled with vaporizable product
suitable for the cartridge. Body |2 supplies power from the battery |5 and each
cartridge contains an atomizer, for example atomizer 33, which vaporizes
vaporizable product within the cartridge. The vapor mixes with incoming air and
exhausts through mouthpiece 46. A window 48 provides a view into the
cartridge so that a user may observe the production of vapor.

[0027] Each cartridge includes a replaceable heating element and serviceable
atomizer, for example atomizer 33. Because the cartridge is removable from the
vaporizer, the atomizer, for example atomizer 33, and heating element are easily
accessible through a bottom of the cartridge. Additionally, each cartridge may
have an identification system, for example cartridge identifier 23, which
communicates with the circuit board 17 to provide information such as the
cartridge type and temperature information. Examples of a suitable identification
system, for example cartridge identifier 23, include bar codes, quick response
codes, physical tabs, radio frequency identifiers, microchips, digital level
information, etc. In one embodiment, the identification system between the
cartridge and the battery unit is via a digital level such as a short to a positive
circuit reference voltage line (or ground), or open (with pullup/pulldown
resistors) on a cartridge ID pins to identify the cartridge type. Circuit board 17
may interface with cartridge identifier 23 to recognize a cartridge type of the
cartridge, for example through an identifier reader 25, see FIG. 9, configured to
read cartridge identifier 23 and transmit information about cartridge identifier 23
to circuit board 7. Circuit board 17 may use the received information about
cartridge identifier 23 to determine the cartridge type. While circuit board |7
and identifier reader 25 as described in this disclosure embody an implementation
of a cartridge identification sensor, given the benefit of this disclosure those
skilled in the art may recognize other implementations of a cartridge
identification sensor.

[0028] FIG. 7 illustrates a port 50 for charging the battery |5 contained within

vaporizer 10. The battery |5 provides a voltage to the cartridges to actuate the
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atomizer, for example atomizer 33. Port 50 may be a universal serial bus (USB)
port and may function to send and receive data in addition to charging the
battery 5. A power cable 52 is selectively coupled to the port 50 and may be
secured through a standard friction fit, a latch, or a magnetic connection.

[0029] FIG. 8 illustrates the upper end |6 of vaporizer 10 showing a cartridge
secured in body 12. FIG. 9 illustrates upper end |6 of vaporizer 10 showing the
cartridge being ejected from body 12. The cartridge may be ejected by pressing a
cartridge release button 54. Once ejected, the cartridge may be pulled from the
chamber |9 of the body 12. In some embodiments, cartridge release button 54
may be locked depending on the status of the vaporizer 10. For instance, in
some embodiments, ejection of the cartridge may only be possible when the user
interface 18 is on. While cartridge release button 54 as described in this
disclosure embodies an implementation of an interface for selectively releasing a
cartridge from a chamber, given the benefit of this disclosure those skilled in the
art may recognize other implementations of an interface for selectively releasing a
cartridge from a chamber.

[0030] The cartridge may be inserted into body 12 by aligning a detail on body
12, such as a circular cutout 56 with the cartridge release button 54 and sliding
the cartridge into place. Vaporizer 10 may provide a tactile feedback such as a
“click” when the cartridge is securely in place. In some embodiments, the
cartridge cannot be loaded unless vaporizer 10 is unlocked. For example, it may
be necessary to press side button 32 three time in rapid succession before body
12 will accept a new cartridge.

[0031] After the cartridge is inserted, vaporizer |0 recognizes the type of
cartridge and may adjust parameters as necessary. A user may unlock user
interface |18 and further adjust settings if desired. In some instances, a cartridge
may not be recognized, in which case a user may be required to manually enter
the parameters for the particular cartridge.

[0032] Once a cartridge is loaded and the parameters are set, vaporizer 10
may be activated. In some embodiments, user interface 18 may lock

automatically when vaporizer |0 is active. In such embodiments, user interface
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I8 may be unlocked by pressing the display for a set amount of time. Once
vaporizer |0 is active, a user may activate the atomizer, for example atomizer 33,
to produce vapor by pressing side button 32. Vapor is then produced and
delivered to mouthpiece 46.

[0033] FIG. 10 illustrates user interface 18 in the form of a LCD touch screen.
The user interface 18 is displaying the watts 58 delivered to the cartridge and
includes a + 62 and — 60 for adjusting the wattage. Similarly, the temperature and
volts may be adjusted by selecting the temperature button 64 or the voltage
button 66. For example, for an E-liquid or essential oil type cartridge, the
wattage, voltage or temperature may be adjusted to vary the amount of vapor
produced. Or also, if a user has a specific heating module installed in a cartridge,
the user may select for the atomizer, for example atomizer 33, to keep a
consistent temperature on heating element to vaporize the ingredient. For a
loose leaf cartridge, a user may input different vaporization temperatures for
different medium.

[0034] As shown in FIG. 3, FIG. 4, and FIG. 5, the vaporizer is able to load
different cartridges to vaporize different types of ingredients.

[0035] A liquid cartridge 38, such as the one illustrated in FIG. 4 contains an
atomizer 33 suitable for vaporizing liquids. To prevent accidental or undesired
activation, vaporizer 10 may cut-off automatically if side button 32 has been
pressed for an extended period of time, such as ten seconds. This behavior may
be automatic, based on the vaporizer |10 recognizing the type of cartridge.
[0036] A wax cartridge 40, such as that shown in FIG. 5, contains an atomizer
suitable for vaporizing wax or gel ingredients. Vaporizer 10 may automatically
cut off after an extended period of time greater than the period of time for a
liquid cartridge, such as thirty seconds after side button 32 has been pressed and
the device is activated.

[0037] The loose leaf cartridge is capable of vaporizing loose leaf products
such as tobacco and contains a suitable atomizer. Because the loose leaf is not as
easily vaporized as an oil or wax, it may require a more involved procedure for

producing vapor. The atomizer may need to be primed before use. In some
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embodiments, the atomizer may be primed by pressing and holding side button
32. For example, side button 32 may be held for two seconds to prime an
internal heating element of the atomizer. As a visual feedback, ring light 21 may
glow varying colors based on the device status. For instance, it may glow red,
then yellow and finally, green when the vaporizer 10 is ready for use. This
process may take considerably longer than the amount of time to vaporize liquids
and waxes. In some embodiments it may take one hundred and fifty seconds for
the process to complete. The process may be aborted by pressing and holding
side button 32 during the priming.

[0038] FIG. |l illustrates a cartridge 68 suitable for connecting vaporizer 10
to a threaded accessory such as a tank. Cartridge 68 includes an atomizer and
product for producing vapor. In place of a mouthpiece, the cartridge includes a
threaded adapter 70. The threaded adapter 70 may receive common threaded
accessories such as a tank for storing vapor.

[0039] The descriptions set forth above are meant to be illustrative and not
limiting. Various modifications of the invention, in addition to those described
herein, will be apparent to those skilled in the art from the foregoing description.
Such modifications are also intended to fall within the scope of the concepts
described herein. The disclosures of each patent, patent application and
publication cited or described in this document are hereby incorporated herein
by reference, in their entireties.

[0040] The foregoing description of possible implementations consistent with
the present disclosure does not represent a comprehensive list of all such
implementations or all variations of the implementations described. The
description of some implementation should not be construed as an intent to
exclude other implementations. For example, artisans will understand how to
implement the invention in many other ways, using equivalents and alternatives
that do not depart from the scope of the invention. Moreover, unless indicated
to the contrary in the preceding description, none of the components described

in the implementations are essential to the invention. It is thus intended that the
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true scope and spirit of the invention being indicated by the following claims.

10



WO 2018/102696 PCT/US2017/064232

10

15

20

25

30

CLAIMS

A vaporizer comprising:

a body, the body including a battery, a control panel, and a variable area air
intake, wherein the body has an upper end with a chamber;

a cartridge sized and shaped to complement the chamber, the cartridge having
a vaporizable product container and an atomizer, wherein when the
cartridge is received in the chamber, the atomizer is in fluid
communication with the variable area air intake; and

an interface for selectively releasing the cartridge from the chamber.

The vaporizer of claim |, wherein the variable air intake comprises:

at least one opening in fluid communication with an environment external to
the vaporizer; and

a repositionable structure configured to selectively cover and uncover the at

least one opening.

The vaporizer of claim 2, wherein the at least one opening comprises a

plurality of holes.

The vaporizer of claim 2, wherein the at least one opening comprises a

channel.

The vaporizer of claim 2, wherein the repositionable structure is configured
to slide relative to the body from a first position completely covering the at
least one opening to a second position at least partially covering the at least

one opening.

The vaporizer of claim 5, wherein the repositionable structure comprises a
sliding switch configured to lock the vaporizer when located at the first

position and unlock the vaporizer when located at the second position.

11
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7. A vaporizer comprising:

a body, the body including a battery, a control panel, and a cartridge

identification sensor, wherein the body has an upper end with a
5 chamber;

a cartridge sized and shaped to complement the chamber, the cartridge having
a vaporizable product container, an atomizer, and a cartridge identifier;
and

an interface for selectively releasing the cartridge from the chamber,

10 wherein the cartridge identification sensor is configured to identify a cartridge

type of the cartridge based on the cartridge identifier.

8. The vaporizer of claim 7, wherein the cartridge identifier comprises at least
one of a bar code, a quick response code, a physical tab, a radio frequency

15 identifier, a microchip, or digital level information.

9. The vaporizer of claim 8, wherein the cartridge identifier comprises digital
level information, and the digital level information is a short to a positive

circuit reference voltage line or to ground.

20
10. The vaporizer of claim 8, wherein the cartridge identifier comprises digital
level information, and the digital level information is an open digital level on
cartridge ID pins of the cartridge.

25  Il. The vaporizer of claim 7, wherein the cartridge identification sensor
comprises circuitry configured to interface with the cartridge identifier to
recognize a cartridge type of the cartridge.

12. The vaporizer of claim |1, wherein the circuitry comprises:
an identifier reader configured to read the cartridge identifier and transmit
30 information about the cartridge identifier to a circuit board; and

the circuit board, wherein the circuit board is configured to identify the

cartridge type based on the information about the cartridge identifier.
12
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| 3. The vaporizer of claim 7, wherein the cartridge identification sensor is
configured to identify a type of the cartridge when the cartridge is received in

the chamber.

| 4. The vaporizer of claim |13, wherein the cartridge identification sensor is
configured to identify that the type of the cartridge is at least one of an E-
liquid cartridge, an essential oil cartridge, a loose leaf cartridge, or a wax

cartridge.

I5. The vaporizer of claim |13, wherein the vaporizer is configured to adjust at

least one vaporization parameter based on the identified type of the cartridge.
| 6. The vaporizer of claim 15, wherein the at least one vaporization parameter

comprises at least one of vaporization wattage, vaporization temperature,

vaporization voltage, or length of vaporization time.

13
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inventions in this international application, as follows:

1. claims: 1-6

A vaporizer comprising a control/battery body with a
variable area air intake and a removable cartridge having an
atomizer in fluid communication with the variable area air
intake

2. claims: 7-16

A vaporizer comprising a control/battery body with a
cartridge identification sensor and a removable cartridge
with a cartridge identifier
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