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POWER OUTLET HAVING AVAILABILITY NOTIFICATION

RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Provisional Application No.
62/273,183, filed December 30" 2015, the entire contents of which are hereby incorporated.

TECHNICAL FIELD

[0002] The present invention relates to electrical power outlets, such as but not limited to,
duplex outlets, Universal Serial Bus (USB) outlets, low-voltage outlets, and outlets having

ground fault circuit interrupter (GFCI) protection.
SUMMARY

[0003] In one embodiment, the invention provides an electrical receptacle including an
outlet, a shutter, and a switch. The outlet is configured to receive an electrical device. The
shutter is configured to move from a first position to a second position when the electrical device
is received. The switch is configured to output a signal when the shutter moves from the first

position to the second position.

[0004] In another embodiment the invention provides an electrical receptacle including an
outlet and a switch. The outlet is configured to receive an electrical device. The switch is
configured to determine when the electrical device is received and output a signal when the

electrical device is received.

[0005] In another embodiment the invention provides a notification system including an
electrical receptacle and a notification control unit. The electrical receptacle includes  an
outlet configured to receive an electrical device and a switch. The switch is configured to
determine when the electrical device is received and output a signal when the electrical device is
received. The notification control unit is configured to receive the signal, determine a state of

the electrical receptacle based on the signal, and output the state of the electrical receptacle.

[0006] In another embodiment the invention provides a method of providing an availability

status of an electrical receptacle. The method including determining when the electrical
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receptacle receives an electrical device; outputting, from the electrical receptacle, a signal when
the electrical device is received; determining, via a processing unit, the availability status the

electrical receptacle; and outputting the availability status to a user device.

[0007] Other aspects of the invention will become apparent by consideration of the detailed

description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 is a block diagram illustrating a notification system according to some

embodiments of the application.

[0009] Fig. 2 is a block diagram of the power receptacle of the notification system of Fig. 1

according to some embodiments of the application.

[0010] Fig. 3 is a perspective view of the power receptacle of Fig. 2 according to some

embodiments of the application.

[0011] Fig. 4 is a perspective view of the power receptacle of Fig. 3 receiving an electrical

device, according to some embodiments of the application.

[0012] Fig. 5 illustrates a cross-sectional view of the power receptacle of Fig. 3 taken along

line A-A, according to some embodiments of the application.

[0013] Fig. 6 illustrates a cross-sectional view of the power receptacle of Fig. 3, receiving an

electrical device, taken along line A-A, according to some embodiments of the application.

[0014] Fig. 7 illustrates a cross-sectional view of the power receptacle of Fig. 3 taken along

line A-A, according to some embodiments of the application.

[0015] Fig. 8 illustrates a map displayed on a user device of the notification system of Fig. 1,

according to some embodiments of the application.

[0016] Fig. 9A is a front perspective view of a notification system according to another

embodiment of the application.
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[0017] Fig. 9B is a rear perspective view of the notification system of Fig. 9A according to

some embodiments of the application.

[0018] Fig. 10A is a front perspective view of a power receptacle of Fig. 9A according to

some embodiments of the application.

[0019] Fig. 10B is a rear perspective view of the power receptacle of Fig. 10A according to

some embodiments of the application.
DETAILED DESCRIPTION

[0020] Before any embodiments of the application are explained in detail, it is to be
understood that the application is not limited in its application to the details of construction and
the arrangement of components set forth in the following description or illustrated in the
following drawings. The application is capable of other embodiments and of being practiced or

of being carried out in various ways.

[0021] Fig. 1 illustrates a notification system 100 according to some embodiments of the
application. The notification system 100 includes a notification control unit 105, one or more
power receptacles 110a-110c, and one or more user devices 115. In the illustrated embodiment,
power receptacle 100a may communicate with the notification control unit 105 wirelessly, while
power receptacles 110b, 110¢ may communicate with the notification control unit 105 via a
wired connection. Further, as illustrated, power receptacles 110a may be a standard duplex
receptacle, power receptacle 110b may be a duplex receptacle include Universal Serial Bus
(USB) ports, and power receptacle 110c may be a low-voltage port (e.g., a class 2 low-voltage
port). In other embodiments, power receptacles 110 may be, but are not limited to, 240-volt
receptacles, Universal Serial Bus (USB) outlets, or power receptacles having a combination of
various electrical ports. In some embodiments, the power receptacle 110 may include ground
fault circuit interrupter (GFCI) circuitry and components. The one or more user devices 115 may
include, but are not limited to, smart phones, tablets, laptop computers, or any internet-enabled

devices.
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[0022] The notification control unit 105 may include, among other things, a controller 120,
an input/output module 125, and a transceiver 130. The controller 120 may include a processing
unit 135 and a memory 140. The controller 120 may implement certain methods described

herein.

[0023] It should be appreciated by those of ordinary skill in the art that Fig. 1 depicts the
notification control unit 105 in a simplified manner, and an actual implementation may include
suitably configured power components and processing logic to support known or conventional
features. The components of the controller 120 may be communicatively coupled to one another
via a local interface 145. The local interface 145 may include, for example, one or more buses or

other connections.

[0024] The processing unit 135 is a hardware device for executing software instructions.

The processing unit 135 may be a microprocessor or other similar device. The memory 140
includes, for example, a program storage area and a data storage area. The program storage area
and the data storage area can include combinations of different types of memory, such as read-
only memory (ROM), random access memory (RAM) or other suitable magnetic, optical,
physical, or other non-transitory computer readable medium. The processing unit 135 is
connected to the memory 140 and executes software instructions that are capable of being stored
in a random access memory (RAM) of the memory 140 (e.g., during execution), a read-only
memory (ROM) of the memory 140 (e.g., on a generally permanent basis). The software may
include, one or more applications, program data, filters, rules, one or more program modules, and

other executable instructions.

[0025] The input/output module 125 is configured to provide communication between the
notification control unit 105 and outside devices. In the illustrated embodiment, the input/output
module 125 provides communication between the notification control unit 105 and the one or
more power receptacles 110a-110¢c. Additionally, in the illustrated embodiment, the input/output
module 125 provides communication between the notification control unit 105 and the one or

more user devices 115, through the network 150.

[0026] The transceiver 130, along with the transceiver antenna 155, enables wireless

communication from the notification control unit 105 to, for example, the one or more power
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receptacles 110a. In other embodiments, rather than a transceiver 130 and transceiver antenna
155, the notification control unit 105 may include separate transmitting and receiving
components, for example, a transmitter, a transmitting antenna, a receiver, and a receiving
antenna. The wireless communication between the notification control unit 105 and the one or
more power receptacles 110a may use a variety of different communications protocols, such as

but not limited to, Bluetooth, ZigBee, Wifi, and a wireless personal area network (WPAN).

[0027] Fig. 2 is a block diagram of the power receptacle 110 according to one embodiment
of the application. It should be appreciated by those of ordinary skill in the art that Fig. 2 depicts
the power receptacle 110 in a simplified manner, and an actual implementation may include
suitably configured power components and processing logic to support known or conventional
features. The power receptacle 110 includes a receptacle controller 200, one or switches 205,
and a receptacle input/output module 210. The receptacle controller 200 includes a receptacle
processing unit 215 and a receptacle memory 220. The components of the controller 120 may be
communicatively coupled to one another via a receptacle local interface 245. The receptacle

local interface 245 may include, for example, one or more buses or other connections.

[0028] The receptacle processing unit 215 is a hardware device for executing software
instructions. The receptacle processing unit 215 may be a microprocessor or other similar
device. The receptacle memory 220 includes, for example, a program storage area and a data
storage area. The program storage area and the data storage area can include combinations of
different types of memory, such as read-only memory (ROM), random access memory (RAM) or
other suitable magnetic, optical, physical, or other non-transitory computer readable medium.
The receptacle processing unit 215 is connected to the receptacle memory 220 and executes
software instructions that are capable of being stored in a random access memory (RAM) of the
receptacle memory 220 (e.g., during execution), a read-only memory (ROM) of the receptacle
memory 220 (e.g., on a generally permanent basis). The software may include, one or more
applications, program data, filters, rules, one or more program modules, and other executable

instructions.

[0029] The one or more switches 205 are configured to determine a current state of the

outlets (e.g., outlets 310a, 310b of Fig. 3) of the power receptacle 110 (e.g., an available state or
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an unavailable state) and output a signal corresponding to the current state. The one or more
switches 205 may be, but are not limited to, toggle switches, push-button switches, or any other

type of electrical switch.

[0030] The receptacle input/output module 210 is configured to provide communication
between the receptacle 110 and the notification control unit 105. As discussed above, the
communication may be wired or wireless. In some embodiments, the power receptacle 110 may
include further components for providing wireless communication, such as a transceiver and

transceiver antenna.

[0031] Fig. 3 is a perspective view of a power receptacle 110 according to some
embodiments of the application. The power receptacle 110 includes a housing 305, one or more
outlets 310a, 310b, and one or more shutters 315a, 315b. The housing 305 includes a rear cover
320 secured to a front cover 325. In some embodiments, such as illustrated, the front cover 325
includes openings for accommodating a RESET button 330 and a TEST button 335. Contained
within the rear cover 320 and front cover 325 may be electrical and electronic components
configured to receive and provide power to electrical devices 400 (Fig. 4) plugged into the one or
more outlets 310. Further contained within the rear cover 320 and front cover 325 may be the
components discussed above with respect to Fig. 2. In some embodiments, the one or more
shutters 315a, 315b are tamper resistant (TR) shutter mechanisms. On a singular basis, one of
the outlets may be referred to herein as outlet 110 while the shutters may be referred to herein as

shutter 315.

[0032] Fig. 4 is a perspective view of the power receptacle 110 receiving an electrical device
400. As illustrated, as electrical device 400 is plugged into the outlet 310b, shutter 315b is
moved in a first direction 410 from a closed position to an open position. When either shutter
315a, 315b is moved in the first direction 410 to the open position, respective outlet 310a, 310b

is determined to be in the unavailable state.

[0033] Figs. 5 and 6 illustrate a cross-sectional view of the power receptacle 110 taken along
line A-A (Fig. 3). Fig. 5 illustrates the power receptacle 110 in the available state (e.g., the

shutter 315b is in the closed position and the electrical device 400 is not plugged into the outlet
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310b). When the shutter 315b is in the closed position, the shutter 315 is not in contact with
switch 205 and switch 205 is not activated.

[0034] Fig. 6 illustrates the power receptacle 110 in the unavailable state (e.g., the shutter
315b is in the open position and the electrical device 300 is plugged into outlet 310b). When the
shutter 315b is moved in the first direction 410 to the open position, the shutter 315b comes into
contact with, and activates, switch 205. In some embodiments, the switch 205 is integrated into
the shutter 315. Such an embodiment operates in a similar fashion to the embodiment of Figs. 5

and 6.

[0035] Fig. 7 illustrates a cross-section view of another embodiment of the power receptacle
110 taken along line A-A (Fig. 4). Such an embodiment further includes a switch arm 700. The
switch arm 700 is configured to activate the switch 205 when the shutter 315b is moved in the

first direction 410 to the open position. Outlet 310a and shutter 315a operate in a similar fashion

as outlet 310b and shutter 315b discussed above with respect to Figs. 5-7.

[0036] In some embodiments, the shutters 315a, 315b, receptacle controller 110, switches
205, and receptacle input/output module 210 are coupled to an interior of the front cover 325. In
such an embodiment, the front cover 325 may be configured to releasably couple to an existing
power receptacle. Such an embodiment, provides the same features as the power receptacle 110,

discussed above, to a pre-installed power receptacle.

[0037] In operation, the power receptacle 110 is configured to output a signal respective of
the current states (e.g., available or unavailable) of outlets 310a, 310b to the notification control
unit 105. In some embodiments, the signal may include the type and number of available outlets
or ports. The notification control unit 105 receives a plurality of signals from a plurality of
power receptacles 110. The notification control unit 105 determines the current state of each
power receptacle 110 according the received signals and outputs information concerning the

current state of each power receptacle 110.

[0038] Fig. 8 illustrates an exemplary map 800 according to some embodiments of the
present application. The map 800 may illustrate a public location, such as but not limited to, an

airport, a bus station, a train station, and a restaurant. The map 800 illustrates the location and
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availability of one or more power receptacles 110, as well as their state, at a location. For
example, in the illustrated embodiment, a filled circle 805 may indicate an unavailable power

receptacle 110, while an unfilled circle 810 may indicate an available power receptacle 110.

[0039] In some embodiments, the map 800 further illustrates information concerning the
power receptacles 110. For example, the map 800 may further provide a user with the type of
power receptacle 110, as well as a number of available outlets, or port, of the one or more power
receptacles 110. As discussed above, the map 800 may be sent to, or accessed by, the one or

more user devices 115.

[0040] Figs. 9A & 9B illustrate a notification system 900 according to some embodiments of
the application. The notification system 900 includes a plurality of power receptacles 905 each
housed within a power receptacle housing 910. In some embodiments, the notification system
900 and the plurality of power receptacles 905 may include similar components, and function in

a similar, as notification system 100 and power receptacles 110, discussed above.

[0041] In some embodiments, each power receptacle 905 includes a circuit breaker for
protecting the power receptacle 905 from, among other things, overcurrent. In such an
embodiment, when one or more power receptacles 905 are placed in a tripped condition by the
respective circuit breaker, the notification system 900 may output a notification. Such a
notification may be output in a similar manner as discussed above with respect to the receptacle

input/output module 210 of Fig. 2.

[0042] As illustrated, in some embodiments, the power receptacles 905 are electrically
connected together. In some embodiments, the power receptacles 905 may be electrically
connected in a “daisy-chain” configuration, such that if one of the power receptacles 905 is
placed in a tripped condition, all of the power receptacles 905 of the notification system 900 are
placed in a tripped condition. In other embodiments, the power receptacle 905 may be
electrically connected in a “parallel-type” configuration, such that if one of the power receptacles
905 is placed in a tripped condition, the other power receptacles 905 of the notification system

900 remain in a non-tripped condition.



WO 2017/116847 PCT/US2016/067746

[0043] Figs. 10A & 10B illustrate a power receptacle 905 of the notification system 900.
The power receptacle 905 includes one or more outlets 915 and one or more user-inputs 920. In
some embodiments, the outlets 915 are substantially similar to outlets 310a, 310b, discussed
above. The user-inputs 920 may be a power button, a RESET button, and/or a TEST button.
Although not illustrated, in some embodiments, the power receptacles 905 further includes one

or more shutters 315 (Figs. 3-7).

[0044] Thus, the invention provides, among other things, a power receptacle configured to
output an availability state. In some embodiments, the availability state is received by a
notification control unit. The notification control unit is configured to output the availability of
one or more power receptacles to a user device. Various features and advantages of the

invention are set forth in the following claims.



WO 2017/116847 PCT/US2016/067746

CLAIMS

What is claimed is:
1. An electrical receptacle comprising:

an outlet configured to receive an electrical device;

a shutter configured to move from a first position to a second position when the electrical
device is received; and

a switch configured to output a signal when the shutter moves from the first position to

the second position.

2. The electrical receptacle of claim 1, wherein the signal is output to a notification control
unit.
3. The electrical receptacle of claim 2, wherein the signal is output via at least one selected

from the group consisting of a wired connection and a wireless connection.

4. The electrical receptacle of claim 2, wherein the notification control unit determines an

availability of the electrical outlet based on the signal.

5. The electrical receptacle of claim 4, wherein the notification control unit outputs the

availability of the electrical outlet to a user device.
6. The electrical receptacle of claim 1, wherein the electrical outlet is at least one selected

from the group consisting of a duplex outlet, a low-voltage outlet, and a universal serial bus

(USB) outlet.

10
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7. An electrical receptacle comprising:
an outlet configured to receive an electrical device; and
a switch configured to
determine when the electrical device is received, and

output a signal when the electrical device is received.

8. The electrical receptacle of claim 7, wherein the signal is output to a notification control
unit.
9. The electrical receptacle of claim 8, wherein the signal is output via at least one selected

from the group consisting of a wired connection and a wireless connection.

10.  The electrical receptacle of claim 8, wherein the notification control unit determines an

availability of the electrical receptacle based on the signal.

11.  The electrical receptacle of claim 10, wherein the notification control unit outputs the

availability of the electrical receptacle to a user device.

12.  The electrical receptacle of claim 7, wherein the electrical receptacle is at least one
selected from the group consisting of a duplex outlet, a low-voltage outlet, and a universal serial

bus (USB) outlet.

11
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13. A notification system comprising:
an electrical receptacle including
an outlet configured to receive an electrical device; and
a switch configured to
determine when the electrical device is received, and
output a signal when the electrical device is received; and
a notification control unit configured to
receive the signal,
determine a state of the electrical receptacle based on the signal, and

output the state of the electrical receptacle.

14. The electrical receptacle of claim 13, wherein the signal is output via at least one selected

from the group consisting of a wired connection and a wireless connection.

15.  The electrical receptacle of claim 13, wherein the notification control unit outputs the

state of the electrical receptacle to a user device.

16.  The electrical receptacle of claim 13, wherein the electrical receptacle is at least one
selected from the group consisting of a duplex outlet, a low-voltage outlet, and a universal serial

bus (USB) outlet.

17. A method of providing an availability status of an electrical receptacle, the method
comprising:
determining when the electrical receptacle receives an electrical device;
outputting, from the electrical receptacle, a signal when the electrical device is received;
determining, via a processing unit, the availability status the electrical receptacle; and

outputting the availability status to a user device.

18. The method of claim 17, wherein the step of outputting, from the electrical receptacle, the

signal is performed via a wired or wireless connection.

12
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19. The method of claim 17, wherein the step of outputting the availability status to a user

device is performed via a wired or wireless connection.

20. The method of claim 17, wherein the electrical receptacle is at least one selected from the

group consisting of a duplex outlet, a low-voltage outlet, and a universal serial bus (USB) outlet.

21. The method of claim 17, wherein the user device is an internet-enabled device.

13



PCT/US2016/067746
1711

WO 2017/116847

L 'Ol
S0T
LINN 1041NOI NOILYIIHLLON

0cl
Y3T104LINOD

AHONEN DNISS3I00Nd

q0T1 SYT

/[
J

Y

|
Y

@
IMO
SCT 06T /\ﬂ\
IINAON -
LNdLNO/LNdNI Y3IAIFOSNVHL

o
Q
(o]

4
Y
1

Y

=
o)
=
Y

)
]

ST
L\.\LS%/JNI \V@J

eoTT
SET NH/
Ov1 . 1IN -




PCT/US2016/067746

WO 2017/116847

211

Svc

SOT

1INN
TOYLNOD
NOILVOI4I1ON

¢ Ol

011

310V1d3034 ¥IMOd

00¢

43T1I041NOD 310V1d3103d

0ce
AYOW3IN -

310V1d303d

S1¢

1INN ODNISSIO0Ud
310V1d303y

SEEY

0T¢

31NAON 1LNd1NO
/LNdNI 31DV1d3D3Y

S0¢
HOLIMS

\)




PCT/US2016/067746

WO 2017/116847

311




PCT/US2016/067746

WO 2017/116847

4/11

FIG. 4



WO 2017/116847 PCT/US2016/067746

5/11
4??
\
1{3\3\
405 —" i
05 ~— 405
310b
[ \ 315b
T =
L {
SWITCH — L

205




WO 2017/116847 PCT/US2016/067746

6/11

R 1
SWITCH
205




WO 2017/116847 PCT/US2016/067746

7M1

T~~405




WO 2017/116847 PCT/US2016/067746

8/11

800

FIG. 8



PCT/US2016/067746

WO 2017/116847

911

V6 "9l



PCT/US2016/067746

WO 2017/116847

10/11

86 "Dl




WO 2017/116847 PCT/US2016/067746

11711

FiG. 10A

905

920

FiG. 10B




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 16/67746

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO1H 47/00 (2017.01)

CPC - HO1H 47/00; HO4H 2047/008; HO1H 50/02; GO8B 7/06

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

CPC - HO1H 47/00; HO4H 2047/008; HO1H 50/02; G08B 7/06
IPC(8) - HO1H 47/00 (2017.01)

Minimum documentation searched (classification system followed by classification symbols)

CPC - HO1H 47/00; HO4H 2047/008; HO1H 50/02; G08B 7/06;

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

IPC(8) - HO1H 47/00 (2017.01); USPC - 320/108,115; 307/39,1, 2; 29/622

Patbase; Google Web, Google Patent

bluetooth status activated USB personal device

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

Search terms used: electrical receptacle power outlet socket shutter switch notification controller computer processor wireless RF

3in 11;

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation ot document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/0258563 A1 (HODGES) 23 October 2008 (23.10.2008), Fig. 17; para [0035]; para 7-21

[0137)40140], [0152}-{0153) T

Y 1-6

Y US 8,187,011 B1 (BALDWIN et al.) 29 May 2012 (29.05.2012), col. 1, In 37-51; col. 2, In 64-col. | 1-6

l:] Further documents are listed in the continuation of Box C.

[]

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L™ document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

21 February 2017

Date of mailing of the international search report

3 1 MAR 2017

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report

