w0 2019/060441 A1 | NI 00000000 0T 0 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2019/060441 Al

28 March 2019 (28.03.2019) WIPO I PCT
(51) International Patent Classification: (74) Agent: ALTMAN, Daniel, E.; Knobbe, Martens, Olson &
BO5B 12/14 (2006.01) Bear, LLP, 2040 Main Street, 14th Floor, [rvine, CA 92614
(21) International Application Number: US).
PCT/US2018/051795  (81) Designated States (unless otherwise indicated, for every
. . . kind of national protection available). AE, AG, AL, AM,
(22) International Filing Datel.9 Sevember 2018 (19.09.2018 AO. AT, AU, AZ. BA, BB, BG, BIL, BN, BR, BW, BY, BZ.
cptember 2018 (19.09.2018) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
26) Publication L R Enelish HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
(26) Publication Language: nglis KR.KW,KZ.LA,LC.LK,LR, LS. LU, LY. MA. MD, ME,
(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
62/560,600 19 September 2017 (19.09.2017) US OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
62/572,184 13 October 2017 (13.10.2017)  US SC, SD, SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN,
62/583,834 09 November 2017 (09.11.2017) US TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
15/977.341 11 May 2018 (11.05.2018) us (84) Designated States (unless otherwise indicated, for every
(63) Related by continuation (CON) or continuation-in-part kind of regional protection available): ARIPO (BW, GH,
(CIP) to earlier application: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
us 15/977,341 (CIP) UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
Filed on 11 May 2018 (11.05.2018) TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(71) Applicant: BIO CREATIVE ENTERPRISES [US/US]; EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
350 Kalmus Drive, Costa Mesa, CA 92626 (US) MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 8K, SM,
’ ’ ' TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(72) Inventor: FREEMAN, Jason, P.; 350 Kalmus Drive, Cos- KM, ML, MR, NE, SN, TD, TG).
ta Mesa, CA 92626 (US).
(54) Title: ESSENTIAL OIL DIFFUSER

(57) Abstract: Methods and devices for atomizing a fragrant liquid are disclosed.
A reservoir receives a volume of a base liquid. One or more drops of a substance

1004

1A

20A

are added to the base liquid to form a volume of an aromatic liquid. A vaporizer
atomizes the aromatic liquid, forming a mist that is emitted from the device. The
device allows a user to customize the blend of substances that are used to form
the aromatic liquid.
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ESSENTIAL OIL DIFFUSER

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This present disclosure relates generally to a fragrance diffuser, and more
particularly, relates to an essential oil diffuser that emits customizable fragrances.

Description of the Related Art

[0002] Fragrances can promote feelings such as relaxation or stimulation. The
inhaled aroma from natural oils or other plant materials is widely believed to stimulate brain
function. Aromatherapy is an example of the use of fragrance to enhance psychological and
physical well-being. Essential oils are volatile aroma compounds from plants. Essential oils
can be atomized using a diffuser such as, for example, an ultrasonic diffuser. A user can
insert or select a different essential oil into the diffuser to match the essential oil to the
desired effect. For example, a user can select an essential oil that has a soothing effect if the
user wishes to relax, or the user can select an essential oil that has a stimulative effect if the
user wishes to become energized.

SUMMARY

[0003] The systems, methods and devices described herein have innovative
aspects, no single one of which is indispensable or solely responsible for their desirable
attributes. Without limiting the scope of the claims, some of the advantageous features will
now be summarized.

[0004] There is provided in accordance with one aspect of the present disclosure,
a fragrance diffuser that includes a reservoir, a fragrance dock, a vaporizer, a duct, and a
discharge tray. The reservoir is adapted to hold a foundation liquid. The fragrance dock is
adapted to receive a container containing a fragrant liquid. The vaporizer is adapted to
atomize a liquid. The vaporizer is configured to receive and vaporize at least a portion of the
base liquid from the reservoir and at least a portion of the fragrant liquid from the container.
The duct provides a fluid flow path between the vaporizer and an airspace that surrounds the
fragrance diffuser. The discharge tray is adapted to receive an unused portion of a liquid

mixture comprising the base liquid and the fragrant liquid. In some aspects, the fragrance
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diffuser includes a drop control mechanism configured to regulate the flow of the fragrant
liquid from the container into the vaporizer. In some aspects, the fragrance diffuser includes a
nasal cannula or an inhalation mask connected to the duct. In some aspects, the fragrance
diffuser includes a transdermal applicator connected to the duct.

[0005] In one aspect of the present disclosure, a fragrance diffuser includes a
reservoir, a plurality of docking stations, a droplet delivery system, a vaporizer, and a duct.
The reservoir is adapted to receive a volume of a base liquid. Each of the plurality of docking
stations is adapted to receive a container containing a fragrant liquid. The droplet delivery
system is adapted to drop one or more droplets of the fragrant liquid into the volume of the
base liquid in the reservoir. The vaporizer is adapted to atomize a liquid. The vaporizer is
configured to receive and vaporize at least a portion of the aromatic liquid from the reservoir.
The duct provides a fluid flow path between the vaporizer and an airspace that surrounds the
fragrance diffuser.

[0006] In some aspects, the fragrance diffuser includes a vaporizer disposed at a
bottom of the reservoir. In some aspects, the fragrance diffuser includes a removable insert
that fits into the reservoir and holds the foundation liquid. The removable insert is adapted to
facilitate cleaning of the fragrance diffuser by allowing the removable insert to be removed
from a base portion of the fragrance diffuser and cleaned separately from the fragrance
diffuser. In some aspects, the fragrance diffuser is configured to run a cleaning cycle. In some
aspects, the cleaning cycle cleans an internal component of the droplet delivery system. In
some aspects, the internal component cleaned by the cleaning cycle is a portion of tubing. In
some aspects, the fragrance diffuser includes a mixer that mixes the fragrant liquid drops
with the foundation liquid. In some aspects, the vaporizer is a piezoelectric device. In some
aspects, the piezoelectric device mixes the fragrant liquid drops with the foundation liquid. In
some aspects, the piezoelectric device is disposed at the bottom of the removable insert. In
some aspects, the fragrance diffuser includes a vaporizer at the bottom of the removable
insert, with the vaporizer electrically coupled to one or more conductors disposed on an outer
surface of the removable insert, the one or more conductors being arranged to establish an
electrical contact between the vaporizer and a base portion of the fragrance diffuser when the

removable insert is seated into a base portion of the diffuser.
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[0007] In one aspect of the present disclosure, a method of nebulizing an aromatic
liquid is provided. The method includes receiving in a processor information for a desired
blend of one or more liquid ingredients; sending from the processor a signal to a reservoir
valve to actuate the reservoir valve such that a portion of a reservoir liquid in a reservoir
flows through the reservoir valve and into an atomizing chamber; sending from the processor
a signal to a port valve to actuate the port valve such that a portion of a concentrate liquid in a
container connected to the port valve flows through the port valve and into the atomizing
chamber; combining the portion of the reservoir liquid with the portion of the concentrate
liquid to form a blended liquid; atomizing the blended liquid to create a vapor; and conveying
the vapor through a duct that communicates between the atomizing chamber and an exterior
of the reservoir.

[0008] In some aspects, the method of nebulizing an aromatic liquid includes
draining a remaining portion of the blended liquid from the atomizing chamber and an
exterior of the reservoir. In some aspects the method of nebulizing an aromatic liquid
includes, sending from the processor a signal to a port valve includes sending from the
processor a first signal to a first port valve to actuate the first port valve such that a first
portion of a first concentrate liquid in a first container connected to the first port valve flows
through the first port valve and into an atomizing chamber; and sending from the processor a
second signal to a second port valve to actuate the second port valve such that a second
portion of a second concentrate liquid in a second container connected to the second port
valve flows through the port valve and into an atomizing chamber; wherein combining the
portion of the reservoir liquid with the portion of the concentrate liquid to form a blended
liquid includes combining the first portion of the first concentrate liquid with the second
portion of the second concentrate liquid and with the portion of the reservoir liquid.

[0009] In one aspect of the present disclosure, a method of ultrasonically
atomizing an aromatic liquid is provided. The method includes receiving into a reservoir a
volume of a base liquid; dropping one or more drops of a substance into the volume of the
base liquid to form a volume of the aromatic liquid; receiving a portion of the volume of the
aromatic liquid into an atomization chamber; and atomizing ultrasonically within the

atomization chamber the portion of the volume of the aromatic liquid. In some aspects,
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dropping one or more drops is controlled by a processor that sends a signal to a motor to

control a volume of each of the one or more drops.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIGURE 1 is an embodiment of an essential oil diffuser illustrating that
the diffuser can be controlled or monitored by a mobile device.

[0011] FIGURE 2 is another embodiment of an essential oil diffuser.

[0012] FIGURE 3 is an assembly view of the embodiment of an essential oil
diffuser shown in FIGURE 2.

[0013] FIGURE 4 is a schematic diagram of an essential oil diffuser
communicating with other electronic devices.

[0014] FIGURE 5 shows an embodiment of a content management system
associated with the essential oil diffuser of the present disclosure.

[0015] FIGURE 6A shows a display of a mobile device running an embodiment
of a mobile application for monitoring or controlling the essential oil diffuser of the present
disclosure.

[0016] FIGURE 6B shows a display of a mobile device running an embodiment
of a mobile application for monitoring or controlling the essential oil diffuser of the present
disclosure.

[0017] FIGURE 6C shows a display of a mobile device running an embodiment
of a mobile application for monitoring or controlling the essential oil diffuser of the present
disclosure.

[0018] FIGURE 7 shows an embodiment of a drop control mechanism associated
with the essential oil diffuser system of the present disclosure.

[0019] FIGURE 8A shows an embodiment of a drop control mechanism with a
drip dispenser at the bottom of the drop control mechanism.

[0020] FIGURE 8B shows an embodiment of a drop control mechanism with a
drip dispenser at the side of the drop control mechanism.

[0021] FIGURE 9 shows an embodiment of a removable upper cover associated

with the essential oil diffuser system of the present disclosure.
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[0022] FIGURE 10 shows an embodiment an atomization chamber associated
with the essential oil diffuser system of the present disclosure.

[0023] FIGURE 11 shows an embodiment the essential oil diffuser system of the
present disclosure having an articulating outflow nozzle.

[0024] FIGURE 12 shows an embodiment of the essential oil diffuser system of
the present disclosure having a nasal cannula attached to an outflow nozzle of the diffuser.

[0025] FIGURE 13A shows a top perspective view of an embodiment of the
essential oil diffuser system of the present disclosure.

[0026] FIGURE 13B shows a bottom perspective view of the essential oil diffuser
system of FIGURE 13A.

[0027] FIGURE 14 shows a top perspective view of the essential oil diffuser
system of FIGURE 13A with the top cover removed.

[0028] FIGURE 15 shows a side perspective view of the internal components of
the essential oil diffuser system of FIGURE 13A.

[0029] FIGURE 16 shows a top view of internal space of the reservoir of the
essential oil diffuser system of FIGURE 13A.

[0030] FIGURE 17 shows an assembly view of a docking station and container of
the essential oil diffuser system of FIGURE 13A.

[0031] FIGURE 18 is a side view of a droplet delivery system of the docking
station of FIGURE 17.

[0032] FIGURE 19 is a top perspective view of a base and light ring of the
essential oil diffuser system of FIGURE 13A.

[0033] FIGURE 20 is an exploded view of the base of FIGURE 19.

[0034] FIGURE 21A shows a perspective view of an embodiment of the essential
oil diffuser system of the present disclosure with a top cover removed from a base portion.

[0035] FIGURE 21B shows a partial rear view of the essential oil diffuser system
of FIGURE 21A with the cover seated onto the base portion.

[0036] FIGURE 21C shows a top view of the base portion of the essential oil
diffuser system of FIGURE 21A.
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[0037] FIGURE 22A shows a top view of a base portion of an essential oil
diffuser system of having a removable reservoir insert.

[0038] FIGURE 22B shows a side cross-sectional view of an embodiment of a
removable reservoir insert.

[0039] FIGURE 23A shows a front view of an embodiment of the essential oil
diffuser system of the present disclosure.

[0040] FIGURE 23B shows a top view of the essential oil diffuser system of
FIGURE 23A.

[0041] FIGURE 23C shows a side view of the essential oil diffuser system of
FIGURE 23A.

[0042] FIGURE 24A shows a perspective view of an embodiment of the essential
oil diffuser system of the present disclosure.

[0043] FIGURE 24B shows a partial front view of the essential oil diffuser
system of FIGURE 24A.

[0044] FIGURE 25 shows an embodiment of the essential oil diffuser system of
the present disclosure.

[0045] FIGURE 26 shows a top view of an embodiment of the essential oil

diffuser system of the present disclosure.

DETAILED DESCRIPTION

[0046] FIGURE 1 illustrates an embodiment of a diffuser system 100 according to
the present disclosure. As will be described below, in certain embodiments and modes of
operation the diffuser system 100 advantageously allows a user to customize the blend of
essential oils that the diffuser system atomizes. The diffuser system 100 can be used to
vaporize or atomize an aromatic liquid, which in certain embodiments can include an
essential oil. The diffuser system 100 can vaporize or atomize a liquid to form a fog, a mist,
or an aerosol. For purposes of the present disclosure, an aerosol can be a mixture of gas and
solid or liquid particles. The diffuser system 100 can produce an aerosol having liquid
droplets that are small (e.g., 5 um diameter). In some embodiments, the diffuser system 100

can produce an aerosol comprising liquid droplets that have a diameter of a size of about:
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2um, S pum, 10 pm, 15 pm, 30 pm, 100 um, or a value between any of the aforementioned
sizes. While the embodiments of the diffuser system 100 are described in the context in
which the diffuser system 100 is used to vaporize or atomize an essential oil, it is anticipated
that the diffuser system 100 can be used to vaporize or atomize other substances such as
chemicals (e.g., nicotine) or pharmaceuticals (e.g., corticosteroids, bronchodilators). The
diffuser system 100 can use a nebulizing component, an ultrasonic atomizer, a piezo
diffusion vaporizer technology, or other mechanisms to convert a liquid into a vapor, an
aerosol, or a gas. The nebulizing component can be powered by mechanical or electrical
device. The nebulizing component can be a vibrating mesh nebulizer, a jet air nebulizer, an
ultrasonic wave nebulizer, or other nebulizing means known in the art. As noted above, in
addition to essential oils and other aromatic liquids the diffuser system 100 can be used to
vaporize or atomize a drug or a chemical, allowing the diffuser system 100 to be used as a
delivery device as well.

[0047] As shown in FIGURE 1, the diffuser system 100 can include a reservoir 1.
The reservoir 1 can be adapted to hold a foundation liquid 10 (e.g., water). The diffuser
system 100 can include a docking station 2. The docking station 2 can be adapted to receive
one or more containers 12 that contain a concentrate liquid 20. The concentrate liquid 20 can
be an essential oil. The concentrate liquid 20 can also be a liquid other than an essential oil.
The docking station 2 can be adapted to receive a first concentrate liquid 20’ that is a first
type of concentrate liquid 20 (e.g., lavender essential oil) and a second concentrate liquid 20"
that is a second type of concentrate liquid 20 (e.g., eucalyptus essential oil) that is different
from the first type of concentrate liquid 20'. In some embodiments, the diffuser system 100
mixes the foundation liquid 10 with one or more of the concentrate liquids 20. In some
embodiments, the diffuser system 100 mixes a first concentrate liquid 20" with a second
concentrate liquid 20". The diffuser system 100 can mix a first concentrate liquid 20" with a
second concentrate liquid 20" with or without including the foundation liquid 10 in the
mixture.

[0048] The diffuser system 100 can include a main tank or atomization chamber 3
that receives a mixture of the concentrate liquid 20. The atomization chamber 3 can receive a

mixture of the concentrate liquid 20 and the foundation liquid 10. The atomization chamber 3
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can receive a mixture of a blend of different types of concentrate liquid 20, 20" and the
foundation liquid 10. The atomization chamber 3 can receive a mixture of a blend of different
types of concentrate liquid 20', 20" without receiving the foundation liquid 10.

[0049] The diffuser system 100 can include a vaporizer 30. The vaporizer 30 can
be adapted to vaporize a liquid into a gas, an aerosol, or a vapor. The vaporizer 30 can
receive and vaporize a liquid mixture of the concentrate liquid 20 and the foundation liquid
10. The vaporizer 30 can include a nebulizing component, an ultrasonic atomizer, a piezo
diffusion vaporizer technology, or other mechanisms to convert a liquid into an aerosol, a
vapor, or a gas. The diffuser system 100 can include a duct 40 that provides a flow path
between the vaporizer 30 and the outside airspace surrounding the diffuser system 100. The
duct 40 can provide a flow path that allows a vapor 42 produced by the vaporizer 30 to exit
the diffuser system 100.

[0050] The diffuser system 100 can include a discharge tray 4. The discharge tray
4 can be adapted to receive a portion of a liquid mixture that has not been vaporized by the
vaporizer 30. An unused portion of a mixture of the concentrate liquid 20 and the foundation
liquid 10 that has not been vaporized by the vaporizer 30 can be drained into the discharge
tray 40, thereby preventing or reducing cross-contamination between mixtures. After
selecting another mixture, the left-over foundation liquid 10 and concentrate 20 mixture can
be drained into the discharge tray 4. The discharge tray 4 can include a seal that prevents or
reduces the aroma of a liquid within the discharge tray 4 from reaching the airspace that
surrounds the diffuser system 100.

[0051] The diffuser system 100 can be controlled or monitored by a mobile device
5. The diffuser system 100 can be controlled or monitored by an application software (also
referred to herein as “mobile app”) that is run on the mobile device 5. The mobile app can
provide the following functionalities: power on or off the diffuser system 100; choose a
mixture for the diffuser system 100 to vaporize; monitor levels of the foundation liquid 10
and the concentrate liquid 20; purchase refills of the concentrate liquid 20; provide
educational information (e.g., information on essential oils); create, customize, and formulate
different mixtures; alert the user when the diffuser system 100 should be cleaned. The

delivery system 100 can include a computer (not shown) configured to receive data from the
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mobile device 5. The delivery system 100 can have a computer with Wifi or Bluetooth
capability, allowing the delivery system 100 to communicate with a mobile device 5. The
diffuser system 100 can include a processor that controls the addition of the concentrate 20 to
the foundation liquid 10. The processor can receive a signal from a mobile device 5. The
processor can send a signal to a component of the diffuser system 100 to modify or initiate an
operation of the diffuser system 100 (e.g., activate a flow of concentrate 20). The processor
can send the signal to the component based on the signal the processor receives from the
mobile device 5. The mobile device 5 can be used to turn on the diffuser system 100. The
mobile device 5 can be used to customize or select fragrance recipes to run on the diffuser
system 100. For example, a user can select a fragrance recipe on the mobile device 5. The
mobile device 5 can then send a signal to the processor to inform the processor of the recipe
selection. The processor can send a signal to a droplet delivery system (discussed below in
more detail) of the diffuser system 100E. The droplet delivery system can respond to the
signal received from the processor by operating to dispense an amount of concentrate 20 that
corresponds to the received signal.

[0052] The diffuser system 100E can be adapted to run a cleaning cycle after the
diffuser system 100E has been run for a certain number of times or has met another condition
that triggers the cleaning cycle. The trigger event of the cleaning cycle can be set by the user
or the mobile application. The mobile application and the diffuser system 100E can work
together to communicate to the user when the diffuser system 100E should be cleaned. In
some embodiments, the diffuser system 100E or the mobile application will keep track of the
number of times the diffuser system 100E has powered on the vaporizer 30. After a certain
threshold number of uses is reached, the application can notify the user to clean the vaporizer
30 or other component of the diffuser system 100E. In some embodiments, the diffuser
system 100E can run a clean cycle to clean the inner tubes of the essential oil droplet delivery
system (FIGURES 7, 8, and 18). In some embodiments, the application can keep track of the
number of times the essential oil droplet delivery system delivers a drop. Once a threshold
number of drops has been delivered, the user can be directed to run a cleaning cycle. In some
embodiments, the user can purchase a cleaning mixture that can be screwed into each droplet

delivery system (e.g., pump). A function in the application can set the diffuser system 100E
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in a cleaning cycle state in which the droplet delivery system will pull in the cleaning solution
to lubricate and clean the inner components (e.g., tubing) of the droplet delivery system.

[0053] The container 12 that contains the concentrate liquid 20 can be an oil jar
that is placed or screwed into the docking station 2. The container 12 can include a small
magnetic strip or other identifier that allows the diffuser system 100 to identify the type of
concentrate liquid 20 that is contained within the container 12. The diffuser system 100 can
be arranged to send data to the mobile device 5 to inform the mobile app the type of
concentrate liquids 20 that are attached to the docking station 2. The mobile app can
communicate data to the diffuser system 100 to instruct the diffuser system 100 which
concentrate liquids 20 to mix. A user can select a pre-programmed mixture of concentrate
liquids 20. In some embodiments, the diffuser system 100 allows a user to customize a
mixture of concentrate liquids 20. For example, a user can customize a mixture of
concentrate liquids 20 by specifying volumes and identities of different concentrate liquids 20
that are attached to the docking station 2 of the diffuser system 100. The diffuser system 100
can allow different combinations of concentrate liquids (e.g., essential oils) to be mixed or
blended. The diffuser system 100 can allow a single concentrate liquid 20 to be used
separately, i.e., without mixing with different types of concentrate liquids 20. In some
embodiments, the concentrate liquid 20 is a pre-mixed concentrate. The diffuser system 100
can be arranged to mix a pre-mixed concentrate liquid 20 from a single container 12 with the
foundation liquid 10.

[0054] FIGURE 2 illustrates another embodiment of a diffuser system 100A
similar to the diffuser system 100 except as described differently below. The features of the
diffuser system 100A can be combined or included with the diffuser system 100 or any other
embodiment discussed herein. The diffuser system 100A can include a reservoir 1A, a
concentrate liquid 20A, an atomization chamber 3A, a discharge tray 4A, and a duct 40A, as
described above. The illustrated embodiment also includes a light source 6A. The light
source 6A can be a bright RGB Neo Pixel LED or other light source. The diffuser system
100A can cycle the intensity or color of the light source 6A to create a soothing aesthetic
effect. The diffuser system 100A can include a quiet fan (shown in FIGURE 3) that facilitates
or enhances delivery of vapor 42 through the duct 40A.

-10-
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[0055] A non-limiting, illustrative method of use of the diffuser system 100A will
now be described. The diffuser system 100A can be arranged as a smart essential oil and
water atomization diffuser. The system 100A can hold a plurality of essential oil containers.
In some embodiments, the diffuser system 100A can hold up to six essential oils in 10 mL
bottles. The diffuser system 100A can identify the scent and brand of the essential oil bottle
using a Quick Response (QR) scanner built into each essential oils compartment when placed
into the diffuser. The diffuser will also keep track of the water levels.

[0056] Using a mobile app, the user can choose a mixture option provided by the
mobile application based on the oils that are present in the diffuser. The system 100A can
allow users to also create their own mixture. In some embodiments, the mobile app can allow
a user to mix a pre-mixed concentrate liquid 20 from a first container 12 with the foundation
liquid 10.

[0057] The water reservoir 1A shown in FIGURE 2 will hold the water. When the
user chooses a mixture blend, the user can also specify the amount of time that the diffuser
system 100A will be on. Based on the selection, the exact amount of water will be pumped
into the atomization chamber 3A along with the correct number of drops from the essential
oil bottle.

[0058] A water atomizer will atomize the mixture and a quiet mini fan will force
the atomized water out of the diffuser system 100A. Bright LEDs 6A will shine through the
water reservoir 1A, setting the mood.

[0059] The user will be alerted when the water reservoir 1A is low on water. If
the user decides to cancel the current mixture that is being diffused, the mixture will be
drained into a mixture disposal holder such as the discharge tray 4A. The water reservoir [ A
can be removable. The discharge tray 4A can also be removable to pour out the unused
portion of the mixture. In some arrangements, the diffuser system 100A can allow a user to
pass a volume of water from the water reservoir 1A through the atomizing chamber 3A in
order to rinse or clean the diffuser system 100A before a new mixture is created within the
atomizing chamber 3A.

[0060] The diffuser system 100A can communicate with a content management

system web application to input education information, new mixtures, or other content onto
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an application programming interface (API). The mobile app can be supported on IOS or
Android and can pull in this data using the API and present the user with a selection of
mixtures that are available. The app will categorize the mixtures into different moods. A
mood will represent a mixture and a LED light color to accompany the mood.

[0061] The essential oil bottles can have special labels that the QR reader on the
diffuser system 100A will be able to scan automatically after placing the bottle into its
compartment. Refills can be purchased using the mobile app.

[0062] The diffuser system 100A can use water and ultrasound to atomize the
essential oil and water mixture. The diffuser system 100A can be adapted to receive multiple
standard or generic sized essential oil bottles. The diffuser system 100A can include adapters
that allow various sizes or configurations of essential oil bottles to be attached to the diffuser
system 100A. The essential oil bottles can be placed on the outside of the diffuser system
100A.

[0063] FIGURE 3 illustrates an assembly view a diffuser system 100B similar to
the diffuser system 100A except as described differently below. The features of the diffuser
system 100B can be combined or included with the diffuser system 100A or any other
embodiment discussed herein. For ease of description, a reference system will be defined for
the diffuser system 100B. The ‘bottom™ of the diffuser system 100B refers to the surface of
the diffuser system 100B that contacts a supporting surface. The “top” of the diffuser system
100B is the surface of the diffuser system 100B that is opposite the bottom of the diffuser
system 100B. In the illustrative embodiment shown in FIGURE 3, the diffuser system 100B
has a substantially cylindrical form. An “inner” surface of the diffuser system 100B is a
surface that faces the longitudinal axis of the substantially cylindrical form of the diffuser
system 100B. An “outer” surface is a surface that faces away from the longitudinal axis. The
reference system is intended to be non-limiting, and the diffuser system 100B can be arranged
in configurations that do not conform to the illustrative reference system described herein.

[0064] With continued reference to FIGURE 3, the diffuser system 100B can
include a reservoir 1B adapted to hold water or other foundation liquid for mixing with
essential oils to create a mixture for nebulizing, as described previously. The diffuser system

100B can include a lid 13B located at the top of the reservoir 1B. The lid 13B can be
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removed from the top of the reservoir 1B to allow access to the interior space of the reservoir
IB. In some configurations, the lid 13B can include a hinge 14B that connects the lid 13B to
the reservoir 1B. The hinge 14B can allow the lid 13B to be flipped open to allow a user to
refill or change the liquid housed within the internal space of the reservoir 1B. In some
embodiments, the lid 13B includes a locking clasp or other fastening device to secure the lid
13B onto the reservoir 1B in the closed position. In certain arrangements, the lid 13B does
not include a hinge 14B, allowing the lid 13B to be completely separated from the reservoir
IB. The lid 13B can be secured to the top of the reservoir 1B by a threaded connection. For
example the outer periphery of the lid 13B can include an external thread that mates with an
internal thread on the inner surface and at the top of the reservoir 1B. The diffuser system
100B can use a pin-and-groove connection feature to secure the lid 13B and the reservoir 1B.
For example, a pin located on the periphery of the lid 13B can be advanced longitudinally
within a groove on the inner surface of the reservoir 1B and then rotated circumferentially
about the longitudinal axis to lock the pin in the groove.

[0065] The lid 13B can include a central opening 15B that provides a flow path
across the lid 13B when the lid 13B is closed over the top of the reservoir 1B. The central
opening 15B can align with the duct 40B when the lid 13B is closed over the top of the
reservoir 1B. The lid 13B can include one or more seals that form a seal between the lid 13B
and the reservoir 1B. For example, the lid 13B can have a duct seal positioned around the
central opening 15B on the reservoir-facing surface of the lid 13B. The duct seal can form a
seal between the lid 13B and the duct 40B when the lid 13B is in the closed position. The lid
13B can have a peripheral seal at the outer periphery of the reservoir-facing surface of the lid
13B. The peripheral seal can form a seal between the lid 13B and the top opening of the
reservoir 1B when the lid 13B is in the closed position. In some embodiments, the lid 13B
can have a single seal that extends across the entire reservoir-facing surface of the lid 13B
and forms seals with both the duct 40B and the top opening of the reservoir 1B when the lid
13B is in the closed position. The lid 13B can be arranged to form a substantially water tight
seal with the top of the reservoir 1B, thereby preventing or reducing water within the
reservoir 1B from spilling out of the reservoir 1B if the diffuser system 100B is inverted or

oriented on its side.
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[0066] The diffuser system 100B can have a duct 40B similar to the duct 40A
except as described differently below. The duct 40B can extend longitudinally within the
reservoir 1B to provide a flow path between the atomization chamber 3B and the outside
environment. The duct 40B can be a bypass molded into the reservoir 1B. The reservoir 1B
can include one or more buttresses or support structures that extend from the inner surface of
the reservoir 1B to the outer surface of the duct 40A. The duct 40B can be molded into a
component of the diffuser system 100B other than the reservoir 1B. For example, the duct
40B can be molded into the atomization chamber 3B and extend within the reservoir 1B from
a top surface of the atomization chamber 3B toward the top of the reservoir 1B. The duct 40B
can allow the atomized vapor to flow out of the diffuser system 100B from the atomization
chamber 3B.

[0067] The diffuser system 100B can include a reservoir valve 16B adapted to
pump or control flow of liquid from the reservoir 1B into the atomization chamber 3B. The
reservoir valve 16B can be a mini-solenoid valve that opens to allow water to flow through
the reservoir valve 16B and into the atomization chamber 3B. In some configurations, flow
through the reservoir valve 16B is gravity driven. In some arrangements, the reservoir valve
16B can include a pump (e.g., diaphragm pump) that actively pumps water into the
atomization chamber 3B from the reservoir 1B.

[0068] The diffuser system 100B can include a light source 6B similar to light
source 6A except as described differently below. In the illustrated embodiment, the light
source 6B is an annular disc positioned at the bottom the reservoir 1B. The reservoir 1B can
be translucent, thereby allowing light emitted from the light source 6B to be visible on the
outer surface of the reservoir 1B. The light source 6B can be positioned on another portion of
the reservoir 1B or diffuser system 100B. The diffuser system 100B can include more than
one light source 100B. For example, the diffuser system 100B can have a first light source 6B
positioned at the bottom of the reservoir 100B and a second light source 100B positioned at
the bottom of the lid 13B or longitudinally aligned along an inner surface of the reservoir 1B.
The light source 6B can complement the mood of the diffused mixture. The light emitted
from the light source 6B can be coordinated to match the aroma of the diffused mixture. In

some configurations, based on the mixture chosen for nebulizing in the atomization chamber
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3B, the light source 6B will emit a combination of colors that illuminate through the water
reservoir 1B. The light source 6B can be controlled by the mobile application. The diffuser
system 100B can be arranged to allow a user to use the mobile application to select or
override the LEDs illuminated by the diffuser system 100B.

[0069] The diffuser system 100B can include a docking station 2B similar to the
docking station 2 except as described differently below. The docking station 2B can include
one or more ports 17B adapted to receive a container 12B. The container 12B can include a
concentrate liquid 20 (e.g., essential oil) for nebulizing in the atomization chamber 3B. In
some configurations, the diffuser system 100B has a docking station 2B that has six ports
17B, with each port 17B being adapted to receive a container 12B holding 10 mL of essential
oil. The diffuser system 100B can allow six containers 12B to be attached to the diffuser
system 100B at one time. The diffuser system 100B can be adapted to run with one or more
ports 17B being empty. For example, the diffuser system 100B can be adapted to receive up
to six containers 17B and can operate with fewer than six containers 17B being attached to
the diffuser system 100B. In certain configurations, the diffuser system 100B can be a larger
or smaller size than the illustrated embodiment. The diffuser system 100B can be any
dimension in size as well as hold any size essential oil bottles. For example, the diffuser
system 100B can be a mini-sized diffuser system that holds six small containers 12 of
essential oil, with the capacity of each of the small containers 12 being less than 10 mL (e.g.,
2 mL). The diffuser system 100B can be an extra-large diffuser system 100B that holds six
large containers 12 of essential oil, with the capacity of each of the large containers 12 being
more than 10 mL (e.g., 25 mL).

[0070] In the illustrated embodiment, the container 12B is jar shaped and attached
to the docking station 2B by inserting a mouth of the container 12B into a port 17B of the
diffuser system 100B. The port 17B can include a port valve 18B adapted to pump or control
flow of liquid from the container 12B into the atomization chamber 3B. The port valve 18B
can be a mini-solenoid valve that opens to allow the concentrate liquid 20 within the
container 12B to flow through the port valve 18B and into the atomization chamber 3B. In

some configurations, flow through the port valve 18B is gravity driven. In some
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arrangements, the port valve 18B can include a pump (e.g., diaphragm pump) that actively
pumps concentrate liquid 20 into the atomization chamber 3B from the container 12B.

[0071] As discussed above, the diffuser system 100B can identify the contents of
a container 12B attached to a port 17B. For example, the container 12B can include an
identification module (e.g., RFID tag, magnetic strip, QR code) on or near the mouth of the
container 12B. The port 17B can include a reading means (e.g., RFID scanner, magnetic
scanner) adapted to read the identification module on the container 12B. The reading means
can be configured to communicate the information of the contents of the container 12B to a
central processing unit (CPU) or memory device of the diffuser system 100B. In some
embodiments, the identification module on the container 12B can be scanned using a mobile
device 5. For example, a user can scan a QR code on a container 12B with a mobile device 5
using the mobile application to identify the contents of the scanned container 12B. The
mobile application can be configured to allow a user to order additional quantities of a
scanned container 12B.

[0072] The diffuser system 100B can include a discharge tray 4B similar to the
discharge tray 4A except as described differently below. The discharge tray 4B can receive
and hold liquid mixtures that were not completely nebulized in the atomization chamber 3B.
When the diffuser system 100B is interrupted before the liquid mixture in the atomization
chamber 3B has been fully atomized, there will be some remaining mixture liquid in the
atomization chamber 3B. The diffuser system 100B can be adapted to allow this remaining
mixture liquid to be removed from the atomization chamber 3B before another customized
mixture is introduced into the atomization chamber 3B, thereby preventing a remaining
portion of a previous mixture from contaminating a subsequent mixture introduced into the
atomization chamber 3B. The discharge tray 4B can be removable, allowing a user to dispose
of the discharged liquid and clean the discharge tray 4B.

[0073] The diffuser system 100B can include a discharge tube 19B that
communicates between the atomizing chamber 3B and the discharge tray 4B. The discharge
tube 19B can provide a flow path for liquid to flow from the atomizing chamber 3B to the
discharge tray 4B. The diffuser system 100B can include a discharge valve 21B adapted to

pump or control flow of liquid from the atomizing chamber 3B into the discharge tray 4B.
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The discharge valve 18B can be a mini-solenoid valve that opens to allow liquid to flow
through the discharge valve 18B and into the discharge tray 4B. In some configurations, flow
through the discharge valve 18B is gravity driven. In some arrangements, the discharge valve
18B can include a pump (e.g., diaphragm pump) that actively pumps liquid into the discharge
tray 4B from the atomizing chamber 3B.

[0074] The atomizing chamber 3B can include an atomizing liquid sensor 22B.
The atomizing liquid sensor 22B can detect the presence of a liquid in the atomizing chamber
3B, such as, for example, through a change in the resistivity of the atomizing liquid sensor
22B. If liquid is detected in the atomizing chamber 3B, the discharge valve 18B can be
activated to drain or pump the liquid from the atomizing chamber 3B before a new mixture is
created in the atomizing chamber 3B. In some configurations, the diffuser system 100B can
be arranged to rinse the atomizing chamber 3B before a new mixture is created. For example,
the diffuser system 100B can flow a portion of water from the reservoir 1B into the atomizing
chamber 3B and then drain the water through the discharge tube 19B to the discharge tray 4B
before creating a new mixture in the atomizing chamber 3B.

[0075] The diffuser system can include a reservoir liquid sensor 23B. In the
illustrated embodiment, the reservoir liquid sensor 23B is positioned on an inside surface of
the reservoir 1B and longitudinally aligned with a longitudinal axis of the substantially
cylindrical reservoir 1B. The reservoir liquid sensor 23B can detect the presence of a liquid in
the reservoir 1B, such as, for example, through a change in the resistivity of the reservoir
liquid sensor 23B. The reservoir liquid sensor 23B can communicate the reading of the
reservoir liquid sensor 23B to a central processing unit (CPU) or memory device of the
diffuser system 100B. In some arrangements, if the reservoir liquid sensor 24B detects that
the reservoir 1B is empty the diffuser system 100B will enter a timeout state until the
reservoir 1B is replenished. The diffuser system 100B can be adapted to notify the user to re-
fill the reservoir 1B when the diffuser system 100B detects that the water level in the
reservoir 1B is low.

[0076] The diffuser system can include a discharge liquid sensor 24B. In the
illustrated embodiment, the discharge liquid sensor 24B is positioned on an inside surface of

the discharge tray 4B and longitudinally aligned with a longitudinal axis of the substantially
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cylindrical discharge tray 4B. The discharge liquid sensor 24B can detect the presence of a
liquid in the discharge tray 4B, such as, for example, through a change in the resistivity of the
discharge liquid sensor 24B. The discharge liquid sensor 24B can communicate the reading
of the discharge liquid sensor 24B to a central processing unit (CPU) or memory device of
the diffuser system 100B. In some arrangements, if the discharge liquid sensor 24B detects
that the discharge tray 4B is full the diffuser system 100B will enter a timeout state until the
discharge tray 4B is emptied.

[0077] The diffuser system 100B can include a processor in the form of a
computer chip 25B. The computer chip 25B can send and receive signals from the sensors
connected to the computer chip 25B. For example, the computer chip 25B can receive a
signal from the port valve 18B informing the computer chip 25B of the status of the port
valve 18B, such as, for example, whether a container 12B is attached to the port valve 18B
and the contents of the container 12B attached to the port valve 18B. The computer chip 25B
can receive a signal from the discharge valve 21B informing the computer chip 25B whether
the discharge valve 21B is opened or closed. The computer chip 25B can send a signal to the
discharge valve 21B or the reservoir valve 16B to control operation of the valve. The
computer chip 25B can receive a signal from the reservoir liquid sensor 23B or the discharge
liquid sensor 24B. The computer chip 25B can be programmed to have fail-safe mechanisms,
such as, for example, preventing the discharge valve 21B from opening or operating when the
discharge liquid sensor 24B indicates the discharge tray 4B is full. The computer chip 25B
can have WiFi capability, allowing the computer chip 25B to communicate with the sensors
and valves wirelessly. In some configurations, the computer chip 25B communicates with the
components of the diffuser system 100B through wired connections.

[0078] The processor which can be in the form of a computer chip 25B can
include a wireless receiver or other similar component adapted for receiving commands sent
from the API or from the network on which the diffuser system 100B is connected. The
computer chip 25B can be listening for API commands sent from the network on which the
diffuser system 100B is connected. The computer chip 25B can include a transmitter for
transmitting information to the API or to the network on which the diffuser system is

connected. As discussed in more detail below, the computer chip 25B can post status and
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data about its current functioning state to the API or to the network on which the diffuser
system 100B is connected.

[0079] The diffuser system 100B can include a fan 26B. The fan 26B can be
adapted to help force the atomized vapor through the duct 40B. The fan 26B can be a mini
quiet fan. The fan 26B can be arranged to cool the computer chip 25B. In the illustrated
embodiment, the fan 26B is positioned below the computer chip 25B to force air over the
computer chip 25B and thereby cool the computer chip 25B. The fan 26B and the computer
chip 25B can be positioned in a controller housing 31B that is below the atomizing chamber
3B. The diffuser system 100B can include venting ducts that communicate between the
controller housing 31B and the atomizing chamber 3B. The venting ducts can enter the
atomizing chamber 3B above the level of liquid within the atomizing chamber 3B, thereby
allowing the airflow from the fan 26B to reach the duct 40B while preventing the liquid
within the atomizing chamber 3B from draining into the controller housing 31B.

[0080] The diffuser system 100 can include a vaporizer 30B similar to the
vaporizer 30 except as described differently below. The vaporizer 30B can be an ultrasound
liquid atomizer that can atomize a water solution. In the illustrated embodiment, the
vaporizer 30B is positioned at the bottom of the atomizing chamber 3B. The atomizing
chamber 3B can be adapted to receive water from the reservoir 1B and concentrate liquid 20
from the container 12. The atomizing chamber 3B can be adapted to convey the water and
concentrate liquid 20 mixture to the vaporizer 30B. In some configurations, the bottom
surface of the atomizing chamber 3B is sloped to convey the mixture of water and
concentrate liquid 20 to the vaporizer 30B.

[0081] FIGURE 4 is a schematic representation of how data will flow from a
content management system (CMS) down to a user of the diffuser system 100B. As discussed
above, the diffuser system 100B can include a wireless transmitter and receiver that allows
the diffuser system 100B to communicate with a WiFi modem 32. The diffuser system 100B
can communicate with a mobile device 5 directly or through an intermediary WiFi modem
32. The WiFi modem 32 can allow the diffuser system 100B to transmit and receive signals

over the internet with a cloud server 33. The cloud server 33 can act as an intermediary
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between the diffuser system 100B and the CMS web application 34 that is used for
maintaining the APIL.

[0082] FIGURE 5 represents a display rendering 35 of a CMS web application.
The CMS web application can be maintained by the diffuser company. The CMS can control
the available mixture categories with educational information and manage the ecommerce
section of the mobile application. The CMS can save data to an API database. The mobile
application can retrieve the data saved by the CMS to the API database.

[0083] FIGURES 6A-6C show different illustrative displays of the mobile
application of the diffuser system 100 operating on a mobile device 5. FIGURE 6A shows a
non-limiting display for controlling the diffuser system 100. The mobile application can
display one or more icons 36 or text strings 37 to indicate the status of the diffuser system.
The mobile application can keep track of the liquid levels in the diffuser system 100. For
example, the mobile application can display on the mobile device 5 an icon 36 that indicates
the level of the water in the reservoir 1B. The mobile application can inform the user of the
liquid levels in the discharge tray 4B and the on/off state and colors of the LEDs of the light
source 6B.

[0084] FIGURE 6B shows that the mobile application can display an interactive
menu 38 that allows the mobile application to sell essential oils or related products directly to
the user. If the user would like to create a mixture and they do not have the necessary oils, the
app can “up sale” the oils directly to the user.

[0085] FIGURE 6C shows that the mobile application can display different blend
categories available to the user depending on which essential oil containers 12 are connected
to the diffuser system 100. A chosen mixture can be represented in the app with an image that
represents the blend category, a combination of essential oils, and an LED hue that will
illuminate through the water reservoir 1B while the blend is atomized by the diffuser system
100.

[0086] FIGURE 7 shows a discharge valve 18C, also referred to herein as a drop
control mechanism 18C, that can digitally control the flow of a concentrate liquid 20 to be
mixed into a volume of water from the water reservoir, as described previously. The drop

control mechanism 18C can be attached to the diffuser system 100 that will atomize a
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combination of water and the contents of a container 12 inserted into the drop control
mechanism 18C. The drop control mechanism 18C can dispense essential oils, chemicals, or
medicine. The drop control mechanism 18C can produce drops 44 that are measured in
microliters for the medical industry. The drop control mechanism 18C can include a
piezoelectric element adapted to create pulses in order to control drop size and/or frequency.
The drops 44 can be dispensed from a drip dispenser tip 46. A digital solenoid or digital flow
control valve 48 can regulate the drop 44 volume. The drop control mechanism 18C can have
an input slot 50 that receives the container 12 that contains the liquid concentrate 20. The
drop control mechanism 18C can include a motor, a solenoid valve, a piezo valve, or a pump.
The diffuser system 100 can be adapted to prevent or reduce clogging of the pump internals
with such materials as, for example, essential oils that have been exposed to air. As the
essential oils travel through the internals of the pump, the essential oils could clog flow
through the internal flow systems of the pump diffuser after being exposed to air. The
diffuser system 100 can include a pump mechanism (e.g., a dual tube connection to the
pump) that pulls in the essential oil and water at the same time. Pulling essential oil and
water into the pump at the same time can dilute the essential oil with water and reduce the
viscosity of the liquid flowing through the pump. Mixing the essential oil with water upon
drawing the essential oil into the pump can limit the contact of essential oils with the pump
internals. The pump internals are exposed to a diluted essential oil that is less likely to clog
the pump due to its mixture with water.

[0087] FIGURES 8A and 8B show embodiments of a drop control mechanism
18D, 18E with a container 12 inserted into the input slot 50 of the drop control mechanism
18D, 18E. FIGURE 8A shows a drop control mechanism 18D in which the output dispenser
tip 46 is placed on the bottom of the mechanism. FIGURE 8B shows a drop control
mechanism 18E in which the output dispenser tip 46 is placed on the side of the drop control
mechanism 18E.

[0088] FIGURE 9 shows a removable upper cover 52 of a diffuser system 100.
The upper cover 52 can contain an output nozzle 54 that is attached to a ball pivot joint 56 to
adjust the direction of the atomized mist output. The output nozzle 54 can also function as an

adapter where medical grade tubing can be attached for inhalation through the mouth or nose
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or both (see, e.g., FIGURE 12). The output nozzle 54 can also function as an adapter where
tubing can be attached to direct the output onto a user’s skin (e.g., transdermal application).

[0089] FIGURE 10 shows a bottom portion of a diffuser device that contains an
atomization chamber 3C, a drop control mechanism 18E, a computer chip 58, and a fan 26C.
The drop control mechanism 18E can be positioned so that the output liquid will be directed
into the atomization chamber 3C to be mixed with water. The diffuser system 100 can
include a vaporizer 30C (e.g., ultrasonic atomizer module) that vaporizes the liquid mixture
comprising water and concentrate liquid (e.g., essential oil). The diffuser system 100 can
contain one or more drop control mechanisms 18E. The diffuser system 100 can have a pump
60 that is attached to each drop control mechanism 18E to create pressure to help create a
more accurate sized drop. The diffuser system 100 can have a computer chip 58 to control the
mechanisms (e.g., pump 60) within the diffuser. The diffuser system 100 can be controlled by
an onboard touch screen, mobile application, or onboard buttons.

[0090] FIGURE 11 shows a diffuser system 100C with a ball pivot joint 56 to
adjust the direction of the output nozzle 54, thereby allowing a user to direct the outflow path
of the mist 42 produced by the diffuser system 100C.

[0091] FIGURE 12 shows a diffuser system 100D with a nasal cannula 62
attached to the output nozzle 54 of the diffuser system 100D. The nasal cannula 62 can
include a pair of prongs 64 that guide the mist 42 from the diffuser 100D into the nostrils of a
user. In some embodiments, an inhalation mask (not shown) or other face-mask-type
breathing interface can be attached to the output nozzle 54 so that the user can inhale the
emitted mist using a breathing interface that does not have prongs extending into the nostrils
of the user. The aforementioned diffuser systems 100, 100A, 100B, 100C, 100D can be used
at the consumer level, business level (e.g., waiting rooms, commercial establishments), or
medical level (e.g., hospital, psychiatrist office). A consumer-level diffuser system can have
components with tolerances that are different from a medical-level diffuser system. For
example, a consumer-level diffuser system may have a less precise drop control mechanism
18C compared to a medical-level diffuser system, thereby allowing the consumer-level

diffuser system to have a lower price compared to the medical-level diffuser system.
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[0092] FIGURE 13A illustrates another embodiment of a diffuser system 100E
similar to the diffuser system 100 except as described differently below. The features of the
diffuser system 100E can be combined or included with the diffuser system 100 or any other
embodiment discussed herein. The diffuser system 100E can have a central duct 40E through
which the diffuser system 100E emits a vapor (e.g., a mist of nebulized or atomized liquid),
as described above with regard to the central duct 40A of the diffuser system 100A shown in
FIGURE 2. The diffuser system 100E can include a number of interface buttons 41E. The
interface buttons 41E can include one or more of a power button, a memory program button,
and a memory recall button. As described below, the diffuser system 100E can include a
plurality of bottles of essential oils (e.g., three bottles of different essential oils) that are
positioned within the housing 45E of the diffuser system 100E. The diffuser system 100E can
include a processor that allows the diffuser system 100E to be programmable with regard to
the mixture of essential oils that are introduce into a foundation liquid that is then atomized
(e.g., using ultrasonic atomization) by the diffuser system 100E.

[0093] FIGURE 13B shows the bottom of the diffuser system 100E can include
an air intake 43E. The air intake 43E can provide a flow path for air to enter the housing and
enter the fan that is disposed within the housing of the diffuser system 100E. As discussed
above with regard to FIGURE 3, the diffuser system 100E can include a fan that enhances the
delivery of the vapor from the duct 41E of the diffuser system 100E.

[0094] FIGURE 14 shows the diffuser system 100E with the outer housing 45E
removed to show the internal components of the diffuser system 100E. In the illustrated
embodiment, the diffuser system 100E is configured to hold three containers 12E. As
discussed, the containers 12E can hold a liquid such as an essential oil. The diffuser system
100E can have a reservoir cap 47E. In the illustrated embodiment, the reservoir cap 47E has a
fill port 49E that allows a user to fill the reservoir without removing the reservoir cap 47E.
The reservoir cap 47E can also include a central opening that provides a flow path for the
duct 40E to allow nebulized vapor to exit the housing of the diffuser system 100E. The
diffuser system 100E can include an air outlet 39E that is disposed at the side of the inner
structure 11E, as shown in FIGURE 14. The air outlet 39E allows the air to flow from the

base 73E of the diffuser system 100E, where the fan is located, into the space between the
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inner structure 11E and the outer shell 45E, which forces the atomized vapor out of the
diffuser system 100E.

[0095] FIGURE 15 shows the diffuser system 100E with the reservoir lid 47E
removed to show the internal space of the reservoir 1E. In some embodiments, the diffuser
system 100E can include a shade S1E that is disposed near the central opening of the
reservoir lid 47E and between the reservoir lid 47E and the reservoir 1E. The shade 51E can
be arranged so that it blocks a vertical line of sight into the interior space of the reservoir 1E
through the central opening of the reservoir lid 47E. A foundation liquid (e.g., water) can be
placed in the reservoir 1E. As discussed further below, the diffuser system 100E can add to
the foundation liquid that is within the reservoir 1E drops of the essential oils from the
containers 12E that are installed in the diffuser system 100E. The addition of the drops can be
according to a recipe that mixes a first volume of one type of essential oil with a second
volume of another type of essential oil. The first and second volumes may be equal or
different. The recipe can be pre-programmed into the diffuser system 100E.

[0096] FIGURE 16 is a partial top view of the internal space of the reservoir 1E.
The drops of the liquid from the container 12E can enter the liquid within the reservoir 1E by
dropping into the liquid from a spout S3E. In the illustrated embodiment, the spout S3E for
each container 12E is disposed near the top of the reservoir 1E. In some arrangements, the
spout 53E is positioned to enhance dispersion of the oil droplet into the foundation liquid. In
the illustrated embodiment, the spout 53E is placed near the top of the reservoir 1E to
increase the impact of the oil droplet on the surface of the foundation liquid.

[0097] FIGURE 17 shows a container 12E and the docking station 2E. As
discussed above, the docking station 2E is configured to receive a container 12E of liquid
(e.g., essential oil). The docking station 2E can have a collar 55E with an internal thread that
mates with an external thread 57E on the mouth of the container 12E, as shown in FIGURE
17. The docking station 2E can have a housing 59E that is adapted to anchor the docking
station 2E to the outer surface of the reservoir 1E. The docking station 2E can include an
intake tube 61E that extends into the container 12E when the container 12E is installed onto
the docking station 2E, for example by mating the external thread 57E on the container 12E
with the internal thread on the collar 55E of the docking station 2E. As shown in FIGURE

24



WO 2019/060441 PCT/US2018/051795

16, the diffuser system 100E can include three docking stations 2E that are each configured to
receive a container 12E. As described in more detail below, each of the docking stations 2E
can deliver to the foundation liquid in the reservoir 1E a droplet having a precise volume,
allowing customization of the fragrance or therapeutic effect of the vapor emitted from the
diffuser system 100E.

[0098] FIGURE 18 shows an embodiment of a docking station 2E with the front
of the docking station housing 5S9E removed to show the internal components of the docking
station 2E. The docking station 2E can include a fluid delivery system that is capable of
delivering precise droplet volumes. The droplet delivery system can include a motor 63E.
The motor 63E can turn a drive gear 65E (e.g., worm gear). The drive gear 65E can mesh
with a driven wheel 67E such that the motor 63E indirectly drives the driven wheel 67E
through the drive gear 65E. Accordingly, the motor 63E can achieve precise rotation of the
driven wheel 67E about the axis of the driven wheel 67E. As shown in FIGURE 18, a tubing
portion 69E can connect the intake tube 61E with the spout 53E. The tubing portion 69E can
wrap around a periphery of the driven wheel 67E. The driven wheel 67E can have a cam
surface that compresses the tubing portion 69E against a radially outward side wall. As the
driven wheel 67E rotates, the cam surface squeezes the tubing near the intake tube 61E and
rotates this squeezed point of contact on tubing around the axis of the driven wheel 67E
toward the spout 53, driving a volume of liquid in the tubing portion 69E and ahead of the
squeezed point of contact toward the spout S3E. A droplet sensor 71E can be disposed at or
near the spout 53E. The droplet sensor 71E can be arranged to detect the volume of liquid in
droplet delivered through the spout 53E. In some embodiments, the droplet sensor 71E can be
an infrared sensor. In certain variants, the droplet sensor 71E can have the functionality of
detecting the amount of the essential oil that is output from the drop delivery system of the
diffuser system 100E. The droplet sensor 71E can be configured to send a signal to the
processor of the diffuser system 100E to inform the diffuser system 100E of the precise drop
amount and also to calculate if the oil is running out and whether a new container 12E of the
essential oil should be installed or ordered. The diffuser system 100E can include a droplet
sensor 71E on each spout 53E of the diffuser system 100E. For example, in the illustrated

embodiment, the diffuser system 100E would have three droplet sensors 71E, one for each
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spout 53E of the diffuser system. In some embodiments, the droplet sensor 71E is installed
hidden inside the spout 53E or plastic housing of the docking station 2E. The diffuser system
100E can include a capacitive sensor 94E. The capacitive sensor 94E can be adapted to
inform the diffuser system 100E when a container 12E attached to the droplet delivery system
is empty.

[0099] FIGURE 19 shows an embodiment of a base 73E of the diffuser system
100E. The base 73E can include a cover 75E. The cover 75E can be adapted to connect with
the reservoir 1E. In the illustrated embodiment, the cover 75E has a plurality of through holes
77E. The through holes 77E can be used to pass through fittings that secure the cover 75E to
the reservoir 1E. At least one of the through holes 77E can be used to provide a flow path
from the reservoir 1E to the atomization chamber 3E of the diffuser system 100E. The
diffuser system 10OE can include a light ring 76E. The light ring 76E can be adapted to
illuminate the reservoir 1E or other portion of the diffuser system 100E. The light ring 76E
can be a printed circuit board assembly (PCBA) with one or more light emitting diode (LED)
lights disposed on the light ring 76E.

[0100] FIGURE 20 is an exploded view of the base 73E shown in FIGURE 19.
The cover 75E can fit over the mouth of a bottom housing 79E to form an enclosed base
housing that contains components of the diffuser system 100E. The base housing can house
the fan 26E. As shown in FIGURE 20, the cover 75E can have a central opening 8 1E. The
fan 26E can be arranged to push air out of the housing of the base and through the central
opening 81E. The diffuser system 100E can include a piezoelectric element 83E or other
element adapted to atomize liquid, as discussed previously. In the illustrated embodiment, the
piezoelectric element 83E is supported on an ultrasonic piezo base 85E. A sealing ring 87E
can be disposed at the periphery of the ultrasonic element 83E. The sealing ring 87E can have
a gate or channel 89E that controls access to the piezoelectric element 83E. The diffuser
system 100E can be arranged so that liquid from the reservoir 1E must pass through the gate
89E to reach the piezoelectric element 83E. The gate 89E can include a valve that regulates
whether liquid can flow through the gate 89E. The diffuser system 100E can include a
processor that controls whether the valve of the gate 89E is in an open or closed

configuration. The diffuser system 100E can include a keyboard 91E. The keyboard 91E can
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be adapted to send a signal to a processor to indicate which of the interface buttons 41E have
been pressed.

[0101] FIGURE 21A illustrates another embodiment of a diffuser system 100F
similar to the diffuser system 100 except as described differently below. The features of the
diffuser system 100F can be combined or included with the diffuser system 100 or any other
embodiment discussed herein. The diffuser system 100F can have a removable upper cover
52F that seats over top a base 73F. The base 73F can include a docking station 2F that
receives one or more containers 12F of essential oil, as discussed herein.

[0102] FIGURE 21B shows the diffuser system 100F with the removable cover
52F seated on the base 73F. The removable cover 52F can include a central opening 15F
through which mist or vapor 42 (FIGURE 11) can be emitted from the diffuser system 100F.
The diffuser system 100F can have a cuboidal shape when the removable cover 52F is seated
on the base 73F. The diffuser system 100F can include a power jack 70. The power jack 70
can be disposed on the rear face of the base 73F.

[0103] FIGURE 21C shows a top view of the base 73F. The base 73F can include
one or more spouts 53F that extend into the reservoir IF. The spouts 53F can be in fluid
communication with the container 12F. The spout 53F can introduce essential oil from the
container 12F into the foundation liquid (e.g., water) that is contained within the reservoir 1F,
as discussed herein. The base 73F can include a container indicator 82F. The diffuser 100F
can have a container indicator 82F corresponding to each container port of the docking
station 2. The container indicator 82F can inform the user of the status of the container 12F
associated with the container indicator 82F. The container indicator 82F can include a light
source that illuminates or changes color to indicate the status of the container 12F associated
with the container indicator 82F. The container indicator 82F can glow green when the
container 12F associated with the container indicator 82F is full or more than half-full of
essential oil. The container indicator 82F can glow red when the container 12F is empty. The
container indicator 82F can glow white when no container 12F is attached to the
corresponding connector port of the docking station 2F.

[0104] As shown in FIGURE 21C, the diffuser system 100F can have a vaporizer

30F (e.g., a piezoelectric transducer) disposed at the bottom of the reservoir 1F. When
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energized, the vaporizer 30F can atomize the liquid in the reservoir 1F, thereby generating a
mist that is emitted through the central opening 15F of the cover 52F, as described herein. In
some embodiments, the mist generated by the vaporizer 30F passes through the liquid in the
reservoir 1F to reach the upper surface of the liquid and fill the air space above the liquid
with mist. As discussed herein, the diffuser system 100F can include a fan 26B (FIGURE 3)
that is adapted to push the mist or vapor out of the diffuser system 100F. In some
embodiments, the reservoir 1F can include a mixer (not shown) disposed within the reservoir
IF. The mixer can be adapted to mix the essential oil with the foundation liquid. The mixer
can mix the essential oil with the foundation before, during, or after operation of the
vaporizer 30F. In some embodiments, the vaporizer 30F itself is adapted to mix the essential
oil with the foundation liquid.

[0105] FIGURE 22A shows a top view of a base 73F, illustrating that the diffuser
system 100F can include a removable insert 84F. The removable insert 84F can hold the
foundation liquid (e.g. water). The spout 53F can be adapted to drop essential oil into the
removable insert 84F so that the essential oil mixes with the foundation liquid contained in
the removable insert 84F. The removable insert 84F can simplify cleaning the diffuser system
100F by allowing a user to remove the removable insert 84F and dump out the liquid therein
and rinse out the removable insert 84F. In the illustrated embodiment, the removable insert
84F has a top lip that sits under the spouts 53F. In some embodiments, the removable insert
84F can include through holes that align with the spouts 53F or corresponding through holes
on the base 73F to form a passage way by which essential o0il can flow into the foundation
liquid contained within the removable insert 84F when the removable insert 84F is seated
into the base 73F. In some embodiments, the spouts 53F are spring loaded and align with
corresponding slots disposed on the insert 84F. The spring-loaded spouts 53F can move into
the base 73F to allow the insert 84F to move past the spout 53F as the insert is inserted or
removed from the base 84F.

[0106] FIGURE 22B depicts a side cross-sectional view of the removable insert
84F. The removable insert 84F can include the vaporizer 30F. The vaporizer 30F can be
disposed on or at an inner surface 86F of the removable insert 84F. The vaporizer 30F can be

electrically coupled to conductive strips 88F that are disposed on an outer bottom surface 90F
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of the removable insert 84F. When the insert 84F is seated into the base 73F, the conductive
strips 88F can align with corresponding electrical conductors (not shown) disposed on the
base 73F, making an electrical connection that allows an electrical component (e.g. circuit)
within the base 73F to power the vaporizer 84F. In this way, the base 73F can include
electrical wiring that supports the actuation and control of the vaporizer 30F.

[0107] FIGURES 23A-C illustrate another embodiment of a diffuser system 100G
similar to the diffuser system 100 except as described differently below. FIGURE 23A shows
a front view of the diffuser 100G, illustrating that the diffuser 100G can include interface
buttons 41G, as discussed herein. FIGURE 23B is a top view of the diffuser system 100G,
illustrating the diffuser system 100G can include an output nozzle 54G disposed near a front
edge of the diffuser system 100G. FIGURE 23C is a right side view of the diffuser system
100G, illustrating a curved profile of the output nozzle 54G.

[0108] FIGURES 24 A-B illustrate another embodiment of a diffuser system 100H
similar to the diffuser system 100 except as described differently below. The diffuser system
100H can include vents 92H that allow a fan of the diffuser system 100H to draw in air. The
fan can be adapted to push the vapor 42 out of the diffuser system 100H, as discussed herein.

[0109] FIGURE 25 illustrates another embodiment of a diffuser system 100I
similar to the diffuser system 100. In use, the diffuser system 100l can be placed on a table, a
shelf, or other suitable location of a room.

[0110] FIGURE 26 illustrates a top view of another embodiment of a diffuser
system 100J similar to the diffuser system 100.

[0111] The computer, computer chips and computer devices described above may
be embodied by a processor (or processors) and computer-readable memory in one or more
components discussed above. The phrases referencing specific computer-implemented
processes and functions described herein may be stored as one or more instructions on a
processor-readable or computer-readable medium. The term “computer-readable medium”
refers to any available medium that can be accessed by a computer or processor. By way of
example, and not limitation, such a medium may comprise random access memory (RAM),
read-only memory (ROM), electrically erasable programmable read-only memory

(EEPROM), flash memory, compact disc read-only memory (CD-ROM) or other optical disk
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storage, magnetic disk storage or other magnetic storage devices, or any other medium that
can be used to store desired program code in the form of instructions or data structures and
that can be accessed by a computer. It should be noted that a computer-readable medium may
be tangible and non-transitory. As used herein, the term “code” may refer to software,
instructions, code or data that is/are executable by a computing device or processor.

[0112] All of the features disclosed in this specification (including any
accompanying exhibits, claims, abstract and drawings), and/or all of the steps of any method
or process so disclosed, may be combined in any combination, except combinations where at
least some of such features and/or steps are mutually exclusive. The disclosure is not
restricted to the details of any foregoing embodiments. The disclosure extends to any novel
one, or any novel combination, of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), or to any novel one, or any novel combination,
of the steps of any method or process so disclosed.

[0113] Conditional language, such as “can,” “could,” “might,” or “may,” unless
specifically stated otherwise, or otherwise understood within the context as used, is generally
intended to convey that certain embodiments include, while other embodiments do not
include, certain features, elements, or steps. Thus, such conditional language is not generally
intended to imply that features, elements, or steps are in any way required for one or more
embodiments or that one or more embodiments necessarily include logic for deciding, with or
without user input or prompting, whether these features, elements, or steps are included or are
to be performed in any particular embodiment. The terms “comprising,” “including,”
“having,” and the like are synonymous and are used inclusively, in an open-ended fashion,
and do not exclude additional elements, features, acts, operations, and so forth. Also, the term
“or” is used in its inclusive sense (and not in its exclusive sense) so that when used, for
example, to connect a list of elements, the term “or” means one, some, or all of the elements
in the list. Likewise the term “and/or” in reference to a list of two or more items, covers all of
the following interpretations of the word: any one of the items in the list, all of the items in
the list, and any combination of the items in the list. Further, the term “each,” as used herein,
in addition to having its ordinary meaning, can mean any subset of a set of elements to which

b ENYS

the term “each” is applied. Additionally, the words “herein,” “above,” "below," and words of
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similar import, when used in this application, refer to this application as a whole and not to
any particular portions of this application.

[0114] Conjunctive language such as the phrase “at least one of X, Y, and Z,”
unless specifically stated otherwise, is otherwise understood with the context as used in
general to convey that an item, term, etc. may be either X, Y, or Z. Thus, such conjunctive
language is not generally intended to imply that certain embodiments require the presence of
at least one of X, at least one of Y, and at least one of Z.

[0115] Language of degree used herein, such as the terms “approximately,”

EE Y

“about,” “generally,” and “substantially” as used herein represent a value, amount, or
characteristic close to the stated value, amount, or characteristic that still performs a desired
function or achieves a desired result. For example, the terms “approximately”, “about”,
“generally,” and “substantially” may refer to an amount that is within less than 10% of,
within less than 5% of, within less than 1% of, within less than 0.1% of, and within less than
0.01% of the stated amount. As another example, in certain embodiments, the terms
“generally parallel” and “substantially parallel” refer to a value, amount, or characteristic that
departs from exactly parallel by less than or equal to 15 degrees, 10 degrees, 5 degrees, 3
degrees, 1 degree, or 0.1 degree.

[0116] Various modifications to the implementations described in this disclosure
may be readily apparent to those skilled in the art, and the generic principles defined herein
may be applied to other implementations without departing from the spirit or scope of this
disclosure. Thus, the disclosure is not intended to be limited to the implementations shown
herein, but is to be accorded the widest scope consistent with the principles and features

disclosed herein. Certain embodiments of the disclosure are encompassed in the claim set

listed below or presented in the future.
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WHAT IS CLAIMED IS:

L. A fragrance diffuser comprising:

a reservoir adapted to hold a foundation liquid;

a fragrance dock adapted to receive a container containing a fragrant liquid;

a vaporizer adapted to atomize a liquid, the vaporizer configured to receive
and vaporize at least a portion of the base liquid from the reservoir and at least a
portion of the fragrant liquid from the container;

a duct providing a fluid flow path between the vaporizer and an airspace that
surrounds the fragrance diffuser; and

a discharge tray adapted to receive an unused portion of a liquid mixture
comprising the base liquid and the fragrant liquid.
2. A method of nebulizing an aromatic liquid, the method comprising:

receiving in a processor information for a desired blend of one or more liquid
ingredients;

sending from the processor a signal to a reservoir valve to actuate the
reservoir valve such that a portion of a reservoir liquid in a reservoir flows through
the reservoir valve and into an atomizing chamber;

sending from the processor a signal to a port valve to actuate the port valve
such that a portion of a concentrate liquid in a container connected to the port valve
flows through the port valve and into an atomizing chamber;

combining the portion of the reservoir liquid with the portion of the
concentrate liquid to form a blended liquid;

atomizing the blended liquid to create a vapor; and

conveying the vapor through a duct that communicates between the atomizing
chamber and an exterior of the reservoir.
3. The method of claim 2 further comprising:

draining a remaining portion of the blended liquid from the atomizing
chamber into a discharge tray.
4. The method of claim 2, wherein sending from the processor a signal to a port

valve comprises sending from the processor a first signal to a first port valve to actuate the
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first port valve such that a first portion of a first concentrate liquid in a first container
connected to the first port valve flows through the first port valve and into an atomizing
chamber; and sending from the processor a second signal to a second port valve to actuate the
second port valve such that a second portion of a second concentrate liquid in a second
container connected to the second port valve flows through the port valve and into an
atomizing chamber; and

wherein combining the portion of the reservoir liquid with the portion of the
concentrate liquid to form a blended liquid comprises combining the first portion of the first
concentrate liquid with the second portion of the second concentrate liquid and with the
portion of the reservoir liquid.

5. The fragrance diffuser of claim 1, further comprising:

a drop control mechanism disposed between the fragrance dock and the vaporizer, the
drop control mechanism configured to regulate the flow of the fragrant liquid from the
container into the vaporizer.

6. The fragrance diffuser of claim 5, wherein the drop control mechanism
comprises a piezoelectric valve.

7. The fragrance diffuser of claim 1, further comprising a nasal cannula or an
inhalation mask connected to the duct.

8. The fragrance diffuser of claim 1, further comprising a transdermal applicator
connected to the duct.

9. A fragrance diffuser comprising:

a reservoir adapted to receive a volume of a base liquid;

a plurality of docking stations, each adapted to receive a container containing
a fragrant liquid;

a droplet delivery system adapted to drop one or more droplets of the fragrant
liquid into the volume of the base liquid in the reservoir to form a volume of an
aromatic liquid in the reservoir;

a vaporizer adapted to atomize a liquid, the vaporizer configured to receive

and vaporize at least a portion of the aromatic liquid from the reservoir; and
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a duct providing a fluid flow path between the vaporizer and an airspace that
surrounds the fragrance diffuser.
10. A method of ultrasonically atomizing an aromatic liquid, the method
comprising:
receiving into a reservoir a volume of a base liquid;
dropping one or more drops of a substance into the volume of the base liquid
to form a volume of the aromatic liquid;
receiving a portion of the volume of the aromatic liquid into an atomization
chamber; and
atomizing ultrasonically within the atomization chamber the portion of the
volume of the aromatic liquid.
I1. The method of claim 10, wherein dropping one or more drops is controlled by
a processor that sends a signal to a motor to control a volume of each of the one or more

drops.
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