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VAPORIZER

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application
Serial Number 62/433,000, filed December 12, 2016 and U.S. Provisional
Application Serial Number 62/485,195, filed April 13, 2017, the disclosures of

each of which are hereby incorporated herein by reference in their entireties.

BACKGROUND
. Technical Field

[0002] This disclosure relates generally to vaporizers, and more particularly

to a high capacity vaporizer and vapor storage system.

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. Most
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 the more costly battery and
associated circuitry (microcontroller, switch, indicating LED, etc.) In disposable
electronic cigarettes the two items are combined to integrate the functions into
one unit that is disposed of after either the battery energy or the nicotine
containing E-liquid or other vaporizable material is exhausted.

[0004] The E-liquid or other vaporizable material that is used to produce
vapor in electronic cigarettes is generally a solution of one or more of
propylene glycol (PG) and/or vegetable glycerin (VG) and/or polyethylene glycol
400 (PEG400) mixed with concentrated flavors, and optionally, a variable
percentage of a liquid nicotine concentrate. This liquid may be termed an “E-
liquid” and 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.
Various nicotine concentrations are also available, and nicotine-free E-Liquids

are common.

BRIEF SUMMARY

[0005] In one aspect of the disclosure, a vaporizer has a body, an air pump, a
heating block, a filling chamber, an air channel, a battery, and a control panel.
The body has an outer surface, an outlet through the outer surface, and an inlet
through the outer surface. The air pump is disposed within the body and is in
fluid communication with the inlet. The heating block is disposed within the
body and is in fluid communication with the air pump. The filling chamber is
disposed within the body and is in fluid communication with the heating block.
The air channel passes through the heating block from the air pump and is in
fluid communication with the outlet. The battery disposed within the body and
the control panel is in electrical communication with the battery, the air pump,
and the heating block. The control panel is configured to control a speed of the

air pump and a temperature of the heating block.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. | illustrates a perspective view of an embodiment of a vaporizer.
[0007] FIG. 2 illustrates another view of the vaporizer of FIG. |.

[0008] FIG. 3 illustrates a schematic of components in an embodiment of a
vaporizer.

[0009] FIG. 4illustrates a schematic of various configurations of powering a
vaporizer.

[0010] FIG. 5illustrates a schematic of various charging configurations for a
vaporizer.

[0011] FIG. 6 illustrates a vaporizer contained in a portable case.

[0012] FIG. 7 illustrates another view of vaporizer contained in a portable
case.

[0013] FIG. 8 illustrates another view of a vaporizer in a portable case with a

cover removed.
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[0014] FIG. 9illustrates another view of a vaporizer in a portable case
showing a storage pocket.

[0015] FIG. 10 illustrates the vaporizer separate from the portable case.
[0016] FIG. I illustrates a side view of the vaporizer.

[0017] FIG. 12 illustrates a perspective view of the vaporizer with a cap
removed.

[0018] FIG. |3 illustrates an upper portion of the vaporizer.

[0019] FIG. I4illustrates the vaporizer with a removable outlet adapter.
[0020] FIG. I5illustrates a perspective view of a vaporizer in contact with an

external battery and charging stand.

DETAILED DESCRIPTION
[0021] 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.

[0022] FIG. | illustrates an embodiment of a vaporizer 10. In contrast to a
traditional vaporizer, vaporizer |0 has a greater vaporizing capacity. Vaporizer
10 includes a body 12 housing internal components and a lid 14. Hinge 16
attaches lid 14 to body |2. Body |2 includes a control panel 18 for operation of
vaporizer 10, controlling functions such as power, temperature control, air
volume, and duration. Vaporizer 10 draws air through an inlet 20 and expels a
combination of air and vapor through an outlet 22. Outlet 22 may further
include a screen 8 over the mouth of the outlet’s opening (vapor exit). Use of

screen 8 may assist in knocking down large vapor droplets or solid vaporizable
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material carried from the atomizer with the vapor/air mixture, thus maintaining
a more consistent vapor stream, while reducing or preventing potential for
leakage or loss of non-vaporized material.

[0023] FIG. 2 illustrates vaporizer 10 of FIG. |, but with lid 14 in a closed
configuration. Lid 14 protects outlet 22 and control panel 18 when in the closed
configuration. Vaporizer |10 may include a sensor to detect when lid 14 is open
or closed. When closed, vaporizer |0 may be powered off, or in a low power
stand-by mode. Opening lid 14 may cause vaporizer 10 to power on.

[0024] FIG. 3 illustrates a schematic view of the components contained
within body |2. Vaporizer 10 may be powered using an internal battery 24, or
may use an external power source such as an external battery or a power
adapter plugged into a power source through electrical plug 26. A power
supply 28 (for example, transformer) may be contained within vaporizer 10 to
convert external voltage sources to a voltage suitable for use by vaporizer |0.
[0025] Power supply 28 is electrically coupled to control panel |8, which
controls a supply of electrical power to an air pump 30 and a heating block 32.
Air pump 30 draws ambient air through inlet 20 and expels the air through an
air channel 34 in the heating block 32. Heating block 32 heats a product such as
E-liquid or other vaporizable material in heating chamber 33 to create vapor.
The air mixes with the vapor before being exhausted from vaporizer 10 through
outlet 22. Air pump 30 allows for the production of vapor product without
requiring a user to draw air through the vaporizer 10. In a traditional vaporizer
such as an E-cigarette, a user inhales, drawing air through the E-cigarette to mix
with vapor. Air pump 30 replaces the user, allowing vaporizer |0 to deliver
vapor using other delivery methods.

[0026] A valve 36 may be controlled by the LED panel |8 to adjust the
amount of air delivered by the air pump 30. In some embodiments, valve 36
may control the flow of product to heating block 32. In some embodiments,
one or more valves 36 may control the supply of air and the flow of product.

The valves may be adjusted manually, or may be operated by control panel |8.
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[0027] A filling chamber 38 is contained within body |2 and has a tank for
housing E-liquid or other vaporizable material. Filling chamber 38 is in fluid
communication with heating block 32 and delivers a controlled amount of E-
liquid or other vaporizable material to the heating block 32 for vaporization.
The flow of E-liquid or other vaporizable material may be controlled by valve 36
in some embodiments, or it may be controlled by the rate at which E-liquid or
other vaporizable material is vaporized in the heating block 32. The E-liquid or
other vaporizable material flows into heating block 32 and is vaporized by
heating the E-liquid. The resulting vapor is mixed with air from air channel 34 in
heating chamber 33 to form an inhalable product.

[0028] The inhalable vaporized material travels from air channel 34 to an
outlet 22, normally concealed by cover 14 or other lid. In some embodiments,
control panel 18 may be configured to cause heating block 32 to heat the E-
liquid or other vaporizable material in response to cover |4 being lifted.
Alternatively, in other embodiments, heating block 32 may be inactive whenever
cover |4 is in place and unlocks for activation only after cover |4 has been
lifted.

[0029] Beneath cover |4 is outlet 22, which may receive various types of
connectors for coupling outlet 40 to different types of vapor delivery devices.

In some embodiments, a connector may be sized and shaped to connect outlet
22 to flexible tubes known as whips. In some embodiments, the connector 40
may couple outlet 22 to multiple whips. In other embodiments, the connector
40 may connect to device for storage of vapor, such a balloon.

[0030] FIG. 4illustrates a schematic diagram of an embodiment of a
vaporizer |0. Vaporizer 10 has an internal battery for powering the heating
block 32 for vaporizing E-liquid. In addition to the internal battery 24, vaporizer
|0 may be powered using other techniques. In some embodiments, vaporizer
|0 may have an external charging stand 42. External charging stand 42 may plug
into an electrical outlet to receive power. The power is then delivered to the
vaporizer |0 to charge the internal battery 24 and/or power the vaporizer |0.

The charging stand 42 may provide power to the vaporizer 10 using common
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techniques such as a wired plug, a wireless inductive coupling, electrical
contacts, etc. Vaporizer |0 may be charged in response to vaporizer |10 being
placed on the stand 42.

[0031] In another embodiment, an external battery 44 may be utilized to
power the device and/or charge the internal battery 24. The external battery
44 may be a standard capacity battery 46, or may be an extended life, high
capacity battery 48. Like charging stand 42, external batteries 44 may be
electrically coupled to vaporizer |10 using common techniques such as plugs,
inductive couplings, and electrical contacts. In addition to the electrical
coupling, external batteries 44 may be physically coupled to the vaporizer |0
such that that they may be moved as a single unit. For instance, external
battery 44 may have a twist lock connection to vaporizer |0, securing vaporizer
10 and external battery 44 together in a single unit.

[0032] FIG. 5illustrates a diagram of charging stand 42 as used with
vaporizer |0 and associated external batteries 44. In one embodiment, charging
stand 42 is coupled directly to low capacity battery 46 for charging. In another
embodiment, charging stand 42 is coupled directly to high capacity battery 48
for charging. Batteries 44 may charge independent of vaporizer 10 as shown in
the upper portion of FIG. 5. In some embodiments, vaporizer |0 may be
coupled to external battery 44 battery while it is being charged. If no external
battery 44 is present, vaporizer 10 may be placed directly on charging stand 42
to charge internal battery 24.

[0033] FIG. 6 illustrates an embodiment of a case 49 for transporting a
vaporizer 10. A strap 50 may be attached to case 49 as a means to carry
vaporizer 10 when not in use. A releasable fastener, such as a zipper 52, may
selectively couple cover 54 to case 49. During use, zipper 52 may be undone
allowing cover 54 to be removed from case 49.

[0034] FIG. 7 illustrates an alternate view of the embodiment of case 49 for
transporting vaporizer |10. This alternate view shows strap 50 and zipper 52
fastening cover 54 to case 49. FIG. 8 illustrates an embodiment of case 49 with

cover 54 removed to reveal vaporizer 10. In some embodiments, cover 54 may
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have a sealable cavity 56 as shown in FIG. 9. The sealable cavity 56 may hold
product for producing vapor, a spare battery, a charging stand, or other
component for use with vaporizer |0. In some embodiments, the cavity may
have a cap 58 sealing the contents of cavity 56. Cap 58 may have threads that
screw into complementary threads on cover 54.

[0035] FIG. 10 illustrates vaporizer 10 standing next to case 49. Vaporizer
|0 may be inserted into case 49 for transportation and protection. In some
embodiments, case 49 may include cutouts at a base end that align with cutouts
at a base end of vaporizer 10. Vaporizer 10 may be charged using the charging
stand 42 by inserting a charging cable or other charging device through the
cutouts to couple to vaporizer |0. In embodiments using an inductive coupling,
the base of case 49 may be transparent to the power coupling and charged by
setting vaporizer |10 on the charging stand 10.

[0036] FIG. |lillustrates a front view of an alternative embodiment of
vaporizer 100. FIG. 12 illustrates vaporizer 100, having a lid 102 opened to
expose an outlet 104 of the vaporizer 100. The embodiment of FIG. 12 is
substantially similar to the previously described embodiment, with the
exception that it has a single control button 106 in place of the control panel.
The control button 106 may be pressed to activate a heating chamber to
produce vapor.

[0037] FIG. I3 illustrates an embodiment of a vaporizer 120 with a lid 122
removed to expose control panel 124. Control panel 124 gives visual
indications of the status of the vaporizer 120. Control panel 124 may indicate
features such as remaining battery power, estimated battery life, and
temperature of heating chamber. Control panel 124 may be interactive such as
by way of a touch screen. The embodiment of FIG. |3 further includes a button
126 for operation of the vaporizer. Button 126 may function similarly to the
button of FIG. | |, or its functionality may interact with the control panel display
124. In some embodiments, pressing button 126 may cause the vaporizer|20 to

begin producing vapor from an E-liquid.
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[0038] FIG. I4illustrate the embodiment of FIG. |13 with a connector 140
for connecting outlet 128 to a vapor storage device or whip. Connector 140 is
secured within outlet 128 and has a portion 130 configured to connect to an
accessory. For example, a whip may fit over the reduced diameter portion |30
of connector 140 and be secured by friction. Or a balloon device may fit over
the reduced diameter portion |30 for receiving vapor.

[0039] Figure 15 illustrates an embodiment of the disclosure wherein the
vaporizer, battery and charger may be configured to allow operation of the
vaporizer during the time that the battery is being charged.

[0040] Some embodiments of the present disclosure are directed to
vaporizer kits comprising a vaporizer as described herein and instructions for
operating the vaporizer. In some embodiments, the kit further comprises a
carrying case. In other embodiments, the vaporizer further comprises at least
one connector for coupling to a vapor delivery device. In other kit
embodiments having at least one connector, at least one connector is
configured to couple to a flexible tube. In yet other embodiments, the vapor
delivery device being connected to the vaporizer is a balloon.

[0041] 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.

[0042] 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
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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
embodiments disclosed in the specification be considered as illustrative, with a

true scope and spirit of the invention being indicated by the following claims.
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CLAIMS

|. A vaporizer, comprising:

a body having an outer surface, an outlet through the outer surface, and an inlet
through the outer surface;

an air pump disposed within the body, the air pump being in fluid
communication with the inlet;

a heating block disposed within the body, the heating block in fluid
communication with the air pump;

a filling chamber disposed within the body, the filling chamber in fluid
communication with the heating block;

an air channel passing through the heating block from the air pump and in fluid
communication with the outlet;

a battery disposed within the body; and

a control panel in electrical communication with the battery, the air pump, and
the heating block;

wherein the control panel is configured to control a speed of the air pump and

a temperature of the heating block.

2. The vaporizer according to Claim |, further comprising a valve in electrical
connection with the control panel, the valve configured to adjust the

amount of air delivered by the air pump.

3. The vaporizer according to Claim |, further comprising a heating chamber in
electrical communication with the control panel or a control button, the
heating chamber configured to heat vaporizable material to a vaporization

temperature.

4. The vaporizer according to Claim |, further comprising a lid for protecting

the outlet and control panel.

10
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5. The vaporizer according to Claim |, wherein the outlet further comprises a

SCreen.

6. A kit comprising a vaporizer according to Claim | and instructions for

operating the vaporizer.

/. The kit according to Claim 6, further comprising a carrying case.

8. The kit according to Claim 6, further comprising at least one connector for

coupling to a vapor delivery device.

9. The kit according to Claim 8, wherein the at least one connector is

configured to couple to a flexible tube.

10. The kit according to Claim 8, wherein the vapor delivery device is a balloon.
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