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FIG. 1

comprising: (a) a controller comprising a microprocessor; (b) a wireless trans -
ceiver in communication with the microprocessor and operable to communicate
. over a wireless network with an application on a mobile device; (¢) a compressor
controlled by the controller; (d) a fan controlled by the controller; and (e) a front
panel that allows a user to interface with the controller. Another exemplary as-
pect comprises a mobile device comprising a processor and a memory, the
memory storing an application that enables a user of the mobile device to adjust
settings for an air conditioning apparatus operable to communicate via a wireless
network with the mobile device.
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AIR CONDITIONING APPARATUS AND CONTROLLER

Cross-reference to Related Applications
This application claims priority to U.S. Provisional Pat. App. No. 61/921,343, filed
December 27, 2013, and entitled “Air Conditioning Apparatus and Controller.” The entire

contents of that application, including the appendices, are incorporated herein by reference.

Introduction

Conventional window air conditioning (A/C) units are known. However, such units
typically have several disadvantages. For example, they are rarely programmable; they are not
controllable from outside the immediate vicinity; and they do not react to external environmental
conditions.

Exemplary embodiments described herein address the above and/or other deficiencies of
existing A/C units and related control devices.

An exemplary embodiment pulls air in both from the front grill and from openings on the
underside.

An exemplary embodiment blows air out from the top at, for example, a 60 degree angle
away from the window. Blowing cold air out of the top, as is done in one or more exemplary
embodiments, creates better air circulation throughout a room by pushing cold air up and warm

air down.
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As opposed to physical buttons, an exemplary embodiment may use capacitive touch
sensors located behind the front face. The only visible interaction points may be pad prints on
the plastic face that sit just in front of the capacitive sensors.

An exemplary aspect comprises an air conditioning apparatus comprising: (a) a
controller comprising a microprocessor; (b) a wireless transceiver in communication with the
microprocessor and operable to communicate over a wireless network with an application on a
mobile device; (¢) a compressor controlled by the controller; (d) a fan controlled by the
controller; and (e) a front panel that allows a user to interface with the controller.

In one or more exemplary embodiments: (1) the front panel comprises a grill that
provides air intake to the apparatus via circular openings; (2) the application enables a user of the
mobile device to adjust settings for the apparatus; (3) the application enables a user of the mobile
device to set a budget for energy usage of the apparatus; (4) the application communicates with
the controller to change operation of the apparatus based on location of the mobile device; (5) the
apparatus expels cooled air upward from a top portion; (6) the apparatus comprises fabric side
panels that are configured to wrap around a roller component; (7) the application communicates
with the controller to change operation of the apparatus based on a message transmitted by an
environmental sensor; and/or (8) the application communicates with the controller to change

operation of the apparatus based on a message transmitted by another wireless device.

Another exemplary aspect comprises a mobile device comprising a processor and a
memory, the memory storing an application that enables a user of the mobile device to adjust
settings for an air conditioning apparatus operable to communicate via a wireless network with

the mobile device.
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In one or more exemplary embodiments: (1) the application enables a user of the mobile
device to set a budget for energy usage of the air conditioning apparatus; (2) the application
communicates with the air conditioning apparatus to change operation of the air conditioning
apparatus based on location of the mobile device; (3) the application communicates with the air
conditioning apparatus to change operation of the air conditioning apparatus based on a message
transmitted by an environmental sensor; and/or (4) the application communicates with the air
conditioning apparatus to change operation of the air conditioning apparatus based on a message
transmitted by a third wireless device different from the air conditioning apparatus and the

mobile device.

Another exemplary aspect comprises a server in communication via a first wireless
network with a mobile device and in communication via a second wireless network with an air
conditioning apparatus, the mobile device storing an application that enables a user of the mobile
device to send commands relating to the air conditioning apparatus to the server, and wherein the

server is operable to transmit corresponding commands to the air conditioning apparatus.

In one or more exemplary embodiments: (1) the application communicates at least one
location of the mobile device to the server, and the server then transmits a command, based on
the at least one location of the mobile device, regarding operation of the air conditioning
apparatus; (2) the server is in communication with an environmental sensor, and the application
communicates instructions to the server to change operation of the air conditioning apparatus
based on data transmitted to the server by the environmental sensor; and/or (3) the server is in
communication with a third wireless device different from the air conditioning apparatus and the

mobile device, and the application communicates instructions to the server to change operation
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of the air conditioning apparatus based on data transmitted to the server by the third wireless

device.

The above and other features of exemplary aspects and embodiments will be apparent

from the drawings and detailed description provided herein.

Brief Description of the Drawings

FIGS. 1-3 depict exemplary user interfaces of a corresponding mobile application.

FIGS. 4-5 and 7 depict exemplary views of a front panel.

FIG. 6 provides a corner view of an exemplary air conditioning unit.

FIG. 8 depicts an exemplary back view of a front panel.

FIG. 9 depicts an exemplary view of a front panel, with a filter and wing extended.

FIG. 10 depicts an exemplary front grill of a front panel.

FIG. 11 depicts an exemplary side view of a front panel.

FIG. 12 depicts a front panel, showing an electronics housing at the bottom.

FIG. 13 depicts an exemplary top view of a front panel.

FIG. 14 depicts an exemplary view of a front panel, showing more detail regarding the
vents.

FIG. 15 depicts an exemplary view of a wing used with a front panel.

FIGS. 16-18 provide further views.

FIGS. 19-22 provide exemplary schematics.

FIGS. 23-25 depict details of exemplary wing construction.

Detailed Description of Certain Exemplary Embodiments
4
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In an exemplary implementation, when a button is pushed, an LED (e.g., blue or white)
near the sensors behind the plastic face may be lit and then dim or turn off. The LED(s) may be
timed to turn off after a certain time has elapsed (say, 30 seconds). Brightness may be user-
configurable.

The control buttons may include: On/Off, Mode, Fan, Up, Down, and ECO reset. ECO
Reset resets an indicator to replace the filter, and may be a physical button and/or part of an
application interface used in a remote control device (e.g., a smart phone). Next to those buttons
may be indicators that tell a user which mode is being used. These indicators may be pad prints
on the front face with LED lights that shine through the plastic. These indicators may include:
Cool, Eco, Fan, High, Medium, and Low. “Eco” may have other labels, such as “Energy Saver.”
Any or all of this information may be viewable on the unit and/or on an application (App)
running on a mobile device, since exemplary embodiments may comprise a Wi-Fi-to-Internet-to-

mobile network communication unit (see, e.g., http://electricimp.com/product/; also see

Appendix 1 of U.S. Provisional App. No. 61/921,343).

As opposed to an LCD screen on the unit, an exemplary embodiment may have an LED
screen (an array of LEDs mounted directly to the PCB) which will shine through the front face to
indicate the set temperature in either Fahrenheit or Celsius.

Through the App, a user may dictate whether the LEDs show actual temperature or set
temperature. In an exemplary embodiment, when the LED screen is off, there are no visible
markings on the plastic front plate.

An exemplary embodiment may use a coated, waterproof fabric for side curtains. The
purpose of this is to tie the design in more with home decor and make it less industrial looking.

The fabric may be on a mechanism like a curtain, where it has constant back pressure, achieved

5
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through use of internal springs. The user may pull the side curtain out, affix the plastic frame to
the window frame, and the mechanism will inherently eliminate any slack in the fabric. See
FIGS. 4-5 and 15.

An exemplary embodiment may have a removable, reusable filter that sits directly in
front of the air intake. The filter may slide in from the side.

The AC unit may have a blinkup window, allowing a mobile device to send light pulses
containing encoded setup information to the embedded imp module, which will connect to the
Internet via Wi-Fi.

While the invention and embodiments are not limited to specific components or
construction, an exemplary parts list is provided in Appendix 2 of U.S. Provisional App. No.
61/921,343, and schematics for exemplary electronic components are depicted in FIGS. 19-22.

APP UI

The two vertical screens depicted in FIGS. 1 and 3 show an exemplary main interface to

control the AC unit, and they represent an on and an off state.

The horizontal landscape screen depicted in FIG. 2 is a Wink design pattern wherein if a
user turns the phone sideways information about usage patterns is displayed. In the case of the
AC, the user may have a target amount of money the user wants to spend in a given month, and
so the user would see current status relative to that target. The user may set that target on a
separate settings screen (not shown) and have the option to send an alert and/or turn the AC unit
down or off if near or on the target dollar amount specified. The AC may be controlled
algorithmically to hit this target, taking into account factors such as when the user is normally

home, and the weather forecast.
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Other smart features may include learning about user behavior and location to smartly
control and adjust the AC for optimal temperature and efficiency. Also, the potential to treat a
home more like central air if the user has more than one smart AC unit in the same home. If
coupled with a well-placed Spotter (an environmental sensor produced by Quirky, Inc.) or other
5 environmental sensor, two or more AC units may more accurately cool the home or living space.

An App Ul Main Screen may have the functionality described below.

SECONDARY VIEW

A landscape view that displays the AC unit’s history data

10 » What times it was used, on what days

* Average usage per day

« Estimated energy usage or cost

THIRD VIEW

Ability to set an on/off schedule, based, for example, on time and/or

15 location
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Exemplary Settings

Select Celsius or Fahrenheit

add / delete AC units

Exemplary Notifications

5 It’s going to be a hot day

You’re close to home > turn on AC

Your AC has been on for XX consecutive hours

Other exemplary displays/functions

current temp
10 set temp
hours used / graph / days
controlling multiple units in one home
power usage
field detection / auto on when close
15 units overview
* select which units to control
* add / delete AC units
temp schedule

» add / delete / edit schedule
8
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FIG. 8 depicts an exemplary back view of a front panel.

FIG. 9 depicts an exemplary view of a front panel, with a filter and wing extended.

FIG. 10 depicts an exemplary front grill of a front panel.

FIG. 11 depicts an exemplary side view of a front panel.

FIG. 12 depicts a front panel, showing an electronics housing at the bottom. There is one
long circuit board with all electronics on it that is mounted to the panel. The plastic panel is a
separate part that is installed at the factory and pushes the entire circuit board so it is all the way
against the front face of the unit, making sure the capacitive sensors are always in contact with
the front face and the LEDs are as close to the face as possible for better light transmission.
Additionally, at the top, is shown the “ramp” which directs air from the existing air outlet to the
top vents as to not cause turbulence of air while blowing out. This geometry produces improved
airflow.

FIG. 13 depicts an exemplary top view of a front panel.

FIG. 14 depicts an exemplary view of a front panel, showing more detail regarding the
vents.

FIG. 15 depicts an exemplary view of a wing used with a front panel.

More on Functionality

One or more exemplary embodiments may use artificial intelligence or other methods to
make various determinations, such as: (1) what temperature a user prefers the
house/apartment/room to have; (2) what times/days a user is normally at home; and/or (3) how

long the AC unit takes to cool the room/apartment/home.
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The unit (or the app) would then adjust the temperature to, for example, (a) maximize the

user's comfort; or (b) minimize the user’s electricity bill.

The unit/app also may make use of the following inputs: (i) user’s GPS phone location
(potentially also the GPS of family members); (ii) the temperature outside; (iii) any sensors that
are on, for example, the Wink platform (a platform for supporting connected devices, owned by
Quirky, Inc.) or an equivalent platform: motion detectors, spotter, eggminders (to determine
whether the user is home); (iv) direct questions to a user via a mobile device (for example:
“Hey, looks like your AC is on and you're not home. Would you like us to turn it off?”, “What is
the warmest you would ever like your apartment to be?”, “This is the schedule for your AC unit,

would you like to adjust anything?”); and/or (v) AC usage data of other users.

An exemplary embodiment may use a reinforcement learning algorithm (e.g., a (Partially
Observable) Markov Decision Process (“(PO)MDP”) implemented by at least one processor.
However, other supervised and non-supervised machine learning processes may be used to
improve the inputs of the reinforcement learning algorithm.

For example, when a user starts using the AC unit, the system will have no information
about the user, on which to base decisions. One or more clustering algorithms may be used to
compare the user to other users (based on location in the world and demographic information), to
predict the initial settings of the AC unit. As the user continues to use the AC unit, these initial
settings may be replaced with individual settings.

Similarly, supervised learning algorithms may be used to predict the conditional

probability that the user is home or not. That information may then be used as input into the

10
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reinforcement learning algorithm. The AC unit may use an online algorithm, in that it will update
itself on the server side as the user continues to use the AC.
Exemplary Actions:
The processor will not just control the settings of the AC, but also may know
5 when to send the user push notifications, or to change certain aspects of the Ul For
example, if the algorithm is unsure (statistically speaking) whether the user is home or
not, it would be able to send a push notification asking the user if they are home.
The processor may build an AC schedule, telling the user when it plans to be on
and off during the day.
10 The processor may tell the user how long it will take for the room to reach a user-
specified temperature (using supervised learning algorithms).
Exemplary User Inputs:
A user may adjust their AC schedule, and the unit, via the processor-
implemented algorithm, adjusts accordingly.
15 The user may tell the AC unit that they are home or away. The unit will
adjust accordingly (turning on/off respectively).
The user may specify their eco-friendliness. For example, an eco-friendly
AC may prioritize its goals in the following order: (1) minimize electricity bill;
(2) maximize user’s comfort, unless such maximization would conflict with (1).
20 A non-eco-friendly AC may prioritize the same goals in the opposite order.
Further exemplary inputs may include: (a) desired spend/budget; (b)
current cost of energy; (c) current and future temperature; (d) demographic

information about the user; and/or (d) energy usage of this particular AC unit.

11
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Energy Saver (Eco) mode may have the following functionality
- If cool mode before power off, restore default setting: ENERGY
SAVER Mode with the same fan speed, set point temperature that it was in
prior to the unit being turned Off.

5 - If fan only mode before power off, restore default setting: ENERGY
SAVER Mode, Auto fan speed with the same set point temperature that it was
in prior to the unit being turned Off.

- If energy saver mode before power off, restore default setting:
ENERGY SAVER Mode with the same fan speed, set point temperature that it
10 was in prior to the unit being turned Off.
- On the first initial power up, Restore default setting: ENERGY
SAVER Mode, Set Point Temperature 70°F and Fan Speed LOW.

The app may allow a user to set a “geo-fenced area”, wherein (based on GPS or other

location information), when the user is on the way home, the AC unit is turned on, or begins to
15  cool to a lower temperature.

Exemplary geo-fencing: User sets up “smart away” in the app settings. The user may
select a home location by inputting an address. The app will know when the phone has gone out
or come into range of that home address and send an update to the Wink server, which will then
take the action and own logic of telling the system to react based on the customer selected

20  settings. Logic is in the Wink cloud (server), the app reports location state, and the device

follows the instructions given by the cloud.

Exemplary use case:

12
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(1) After user enters home address, app displays three options for geo-fencing: (a) turn
on AC when within 100 yards; (b) turn on AC when within 1 mile; or (¢) turn on AC when

within 5 miles.
(2) User selects option (b). App stores that selection.

(3) App obtains GPS location data, and calculates distance from home. GPS data may be
managed by the GPS system of the mobile device. There are open api functions that apps can
take advantage of. The period of time between polling may depend on the operating system

(e.g., 10S or Android) or other parameters of the mobile device.

(4) When distance from home is calculated to be less than 1 mile, app sends notification

to server, which then sends “turn on” command to AC unit.

Interaction with other sensors: Logic may be in the cloud here as well. In the use case of
a secondary sensor impacting device behavior, a user may use the app to choose something such
as: When a window/door sensor detects that a window is open, send an “off” command to the air
conditioner through the cloud. The window door sensor will alert the cloud (via, for example, a
Wink hub using Zigbee protocol) that it is open. The cloud then receives this message and sees
that the user has selected that in this “event” that it will need to tell the air conditioner to turn

“off”, so it will send that signal from the cloud to the AC unit to turn off.

In other examples, a temperature sensor may be used to turn the AC unit on (or off) when
a certain temperature (internal or external) is detected; a motion sensor may be used to tell the
AC unit to turn on when motion is detected (i.e., someone is home); a light switch with wireless

functionality may be used to turn the AC unit on, etc.

13
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In at least some of the above examples, the Wink platform (cloud) provides the logic side
of the interactions. The user may select settings for geo-location, secondary sensor
dependencies, etc., from within the app. The device level impact of those decisions may then be
managed/controlled and acted upon in the Wink cloud, which, when a specified state occurs on
another device, sends a state change-based command to the AC unit. The AC unit follows the

direction of the cloud commands.

Various exemplary embodiments may differ from those described above in at least the
following aspects:

(a) Optional drain hole (to allow user to drain water out of the back of unit as needed).

(b) Rear branding and grate to protect fins of radiator and show branding off the back of

the unit.

(c) 6K (or other) BTU.

(d) Variations in curtain and box design (e.g., to improve transportability).

Exemplary Curtain (Wing) Embodiments (see FIGS. 23-25)

In an exemplary embodiment, a wing component comprises a roller around which a
curtain fabric is rolled. The curtain and roller are contained in a wing frame, and after the frame
is installed in a window opening, the curtain is unrolled from the roller, toward the AC unit. See
FIGS. 23 and 24.

FIG. 25 depicts an exploded view of a wing of an exemplary embodiment, along with
exemplary materials for the various parts. In this example, the fabric is a nylon coated vinyl
fabric, the roller contains an aluminum rod and steel spring, and the remaining parts are made of

ABS plastic.

14
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Those skilled in the art will understand that the listed components and materials, and the
specific configuration depicted, are intended to be exemplary only, and that other configurations,
components, and materials may be used without departing from the scope of the disclosure.
More generally, while certain exemplary aspects and embodiments have been described herein,
many alternatives, modifications, and variations will be apparent to those skilled in the art.
Accordingly, exemplary aspects and embodiments set forth herein are intended to be illustrative,
not limiting. Various modifications may be made without departing from the spirit and scope of

the disclosure.

15
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Claims
1. An air conditioning apparatus comprising:
a controller comprising a microprocessor;
a wireless transceiver in communication with said microprocessor and operable to
communicate over a wireless network with an application on a mobile device;
a compressor controlled by said controller;
a fan controlled by said controller; and

a front panel that allows a user to interface with said controller.

2. An air conditioning apparatus as in claim 1, wherein said front panel comprises a

grill that provides air intake to said apparatus via circular openings.

3. An air conditioning apparatus as in claim 1, wherein said application enables a

user of said mobile device to adjust settings for said apparatus.

4. An air conditioning apparatus as in claim 1, wherein said application enables a

user of said mobile device to set a budget for energy usage of said apparatus.

5. An air conditioning apparatus as in claim 1, wherein said application
communicates with said controller to change operation of said apparatus based on location of

said mobile device.

6. An air conditioning apparatus as in claim 1, wherein said apparatus expels cooled

air upward from a top portion.

7. An air conditioning apparatus as in claim 1, wherein said apparatus comprises

fabric side panels operable to be wrapped around a roller component.

16
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8. An air conditioning apparatus as in claim 1, wherein said application
communicates with said controller to change operation of said apparatus based on a message

transmitted by an environmental sensor.

9. An air conditioning apparatus as in claim 1, wherein said application
communicates with said controller to change operation of said apparatus based on a message

transmitted by another wireless device.

10. A mobile device comprising a processor and a memory, said memory storing an
application that enables a user of said mobile device to adjust settings for an air conditioning

apparatus operable to communicate via a wireless network with said mobile device.

11. A mobile device as in claim 10, wherein said application enables a user of said

mobile device to set a budget for energy usage of said air conditioning apparatus.

12. A mobile device as in claim 10, wherein said application communicates with said
air conditioning apparatus to change operation of said air conditioning apparatus based on

location of said mobile device.

13. A mobile device as in claim 10, wherein said application communicates with said
air conditioning apparatus to change operation of said air conditioning apparatus based on a

message transmitted by an environmental sensor.

14. A mobile device as in claim 10, wherein said application communicates with said
air conditioning apparatus to change operation of said air conditioning apparatus based on a
message transmitted by a third wireless device different from said air conditioning apparatus and

said mobile device.

17
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15. A server in communication via a first wireless network with a mobile device and
in communication via a second wireless network with an air conditioning apparatus, said mobile
device storing an application that enables a user of said mobile device to send commands relating
to said air conditioning apparatus to said server, and said server operable to transmit

corresponding commands to said air conditioning apparatus.

16. A server as in claim 15, wherein said application communicates at least one
location of said mobile device to said server, and said server then transmits a command, based on
said at least one location of said mobile device, regarding operation of said air conditioning

apparatus.

17. A server as in claim 15, wherein said server is in communication with an
environmental sensor, and said application communicates instructions to said server to change
operation of said air conditioning apparatus based on data transmitted to said server by said

environmental sensor.

18. A server as in claim 15, wherein said server is in communication with a third
wireless device different from said air conditioning apparatus and said mobile device, and said
application communicates instructions to said server to change operation of said air conditioning

apparatus based on data transmitted to said server by said third wireless device.

18
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