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CONTROLLABLE ELECTRICAL OUTLET 
AND A METHOD OF OPERATION THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATlONS/INCORPORATION BY 

REFERENCE 

[0001] This US. patent application is a divisional applica 
tion of US. patent application Ser. No. 12/197,334 ?led on 
Aug. 25, 2008, Which is expressly incorporated herein by 
reference, and Which is a continuation-in-part (CIP) of US. 
patent application Ser. No. 12/187,579, ?led on Aug. 7, 2008, 
now US. Pat. No. 8,050,001, Which is expressly incorporated 
herein by reference. 

TECHNICAL FIELD 

[0002] Certain embodiments of the present invention relate 
to electrical outlets. More particularly, certain embodiments 
relate to electrical outlets or pluggable apparatus that may be 
automatically disabled as a safety feature. 

BACKGROUND 

[0003] Standard electrical outlets may be found in homes, 
of?ce buildings, and factories, for example. Such electrical 
outlets provide readily available electricity to those Who need 
it, for example, for lamps, appliances, televisions, audio 
equipment, curling irons, etc. To provide electricity to an 
electrical outlet, electrical Wiring is routed from an electrical 
panel to the electrical outlet, With possible intermediate rout 
ings to other electrical outlets or lights along the Way. The 
electrical Wiring includes a hot Wire (typically a black Wire or 
a blue Wire) that brings electrical poWer to the electrical outlet 
from the electrical panel, and a neutral Wire (typically a White 
Wire) that returns poWer from the electrical outlet to the 
electrical panel. A third Wire is often provided (typically a 
green Wire) that serves as a grounding Wire. 
[0004] When an electrical load (e. g., a lamp) is plugged into 
an electrical outlet, a closed circuit is completed betWeen the 
hot Wire and the neutral Wire and electrical current ?oWs 
betWeen the electrical panel and the electrical outlet through 
the electrical load. In the United States, such electrical poWer 
is provided as an alternating current (AC) at about 120 Volts 
(i.e., 120 VAC) at a frequency of 60 HZ. 
[0005] External timers exist that may be plugged into an 
electrical outlet. Such external timers are often used to turn on 
a lamp at a particular time of day (e.g., 6:00 p.m.), and then 
turn off the lamp at another particular time of day (e. g., 12:00 
midnight). Such external timers typically use poWer provided 
by the electrical outlet to operate and are alWays running (i.e., 
keeping time) as long as they are plugged in to the electrical 
outlet. 
[0006] Various safety features have been designed into 
electrical outlets such as, for example, ground-fault circuit 
interrupters (GFCI) Which serve to protect people from elec 
trical shock. HoWever, sometimes a person may plug an elec 
trical load (e.g., a hair curling iron) into an electrical outlet 
and end up forgetting about it, leaving the electrical load 
plugged in and draWing current, due to becoming distracted 
or because they may be suffering from short term memory 
loss, for example. In such circumstances, depending on the 
type of electrical load and any safety features it may or may 
not have, the electrical load could become a ?re haZard or 
some other type of safety haZard. 
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[0007] Further limitations and disadvantages of conven 
tional, traditional, and proposed approaches Will become 
apparent to one of skill in the art, through comparison of such 
approaches With the subject matter of the present application 
as set forth in the remainder of the present application With 
reference to the draWings. 

SUMMARY 

[0008] An embodiment of the present invention comprises 
an electrical outlet including a hot electrical terminal and a 
neutral electrical terminal. The electrical outlet further 
includes a current sensor adapted to detect an electrical cur 
rent ?oWing betWeen the hot electrical terminal and the neu 
tral electrical terminal in response to a current draWing load 
being plugged into the electrical outlet. The electrical outlet 
also includes a carrier-current transceiver operatively con 
nected to the hot electrical terminal and the neutral electrical 
terminal to receive and transmit messages over existing elec 
trical Wires. The electrical outlet further includes an electrical 
sWitch capable of being automatically triggered to sWitch 
from a closed (conducting) position to an open (non-conduct 
ing) position, thereby stopping the ?oWing electrical current. 
The electrical outlet also includes an addressable microcon 
troller operatively connected to the carrier-current trans 
ceiver, the current sensor, and the electrical sWitch to facilitate 
communication of a current sense event from the current 
sensor to the carrier-current transceiver Within the electrical 
outlet, and to facilitate communication of a timed-out event 
from the carrier-current transceiver to the electrical sWitch 
Within the electrical outlet. 
[0009] The electrical outlet may further include a poWer 
regulator operatively connected betWeen the hot electrical 
terminal and the neutral electrical terminal to convert AC 
electrical poWer to DC electrical poWer. The poWer regulator 
may further be operatively connected to at least one of the 
current sensor, the addressable microcontroller, and the elec 
trical sWitch to provide the DC electrical poWer thereto. 
[0010] As an alternative, the electrical outlet may also 
include a DC battery operatively connected to at least one of 
the current sensor, the addressable microcontroller, and the 
electrical sWitch to provide DC electrical poWer thereto. The 
electrical outlet may further include a reset button operatively 
connected to the electrical sWitch to facilitate closing of the 
electrical sWitch. 
[0011] Another embodiment of the present invention com 
prises an electrical outlet for providing AC electrical poWer to 
an electrical load. The electrical outlet has a hot electrical 
portion and a neutral electrical portion and is capable of 
having an electrical load plugged thereinbetWeen. The elec 
trical outlet comprises a safety apparatus including a current 
sensor adapted to detect an electrical current ?oWing betWeen 
the hot electrical portion and the neutral electrical portion in 
response to a current draWing load being plugged into the 
electrical outlet. The safety apparatus further includes a car 
rier-current transceiver operatively connected to the hot elec 
trical portion and the neutral electrical portion to receive and 
transmit messages over existing electrical Wires. The safety 
apparatus also includes an electrical sWitch capable of being 
automatically triggered to sWitch from a closed (conducting) 
position to an open (non-conducting) position, thereby stop 
ping the ?oWing electrical current. The safety apparatus fur 
ther includes an addressable microcontroller operatively con 
nected to the carrier-current transceiver, the current sensor, 
and the electrical sWitch to facilitate communication of a 
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current sense event from the current sensor to the carrier 
current transceiver Within the electrical outlet, and to facili 
tate communication of a timed-out event from the carrier 
current transceiver to the electrical sWitch Within the 
electrical outlet. 
[0012] The safety apparatus may further include a poWer 
regulator operatively connected betWeen the hot electrical 
portion and the neutral electrical portion to convert AC elec 
trical poWer to DC electrical poWer. The poWer regulator may 
further be operatively connected to at least one of the current 
sensor, the addressable microcontroller, and the electrical 
sWitch to provide the DC electrical poWer thereto. 
[0013] As an alternative, the safety apparatus may also 
include a DC battery operatively connected to at least one of 
the current sensor, the addressable microcontroller, and the 
electrical sWitch to provide DC electrical poWer thereto. The 
safety apparatus may further include a reset button opera 
tively connected to the electrical sWitch to facilitate closing of 
the electrical sWitch. 
[0014] A further embodiment of the present invention com 
prises an electrical outlet. The electrical outlet includes a hot 
electrical terminal and a neutral electrical terminal. The elec 
trical outlet also includes a current sensor adapted to detect an 
electrical current ?owing betWeen the hot electrical terminal 
and the neutral electrical terminal in response to a current 
draWing load being plugged into the electrical outlet. The 
electrical outlet further includes a Wireless transceiver to 
receive and transmit messages Wirelessly. The electrical out 
let also includes an electrical sWitch capable of being auto 
matically triggered to sWitch from a closed (conducting) posi 
tion to an open (non-conducting) position, thereby stopping 
the ?oWing electrical current. The electrical outlet further 
includes a microcontroller operatively connected to the Wire 
less transceiver, the current sensor, and the electrical sWitch to 
facilitate communication of a current sense event from the 
current sensor to the Wireless transceiver Within the electrical 
outlet, and to facilitate communication of a timed-out event 
from the Wireless transceiver to the electrical sWitch Within 
the electrical outlet. 
[0015] The electrical outlet may further include a poWer 
regulator operatively connected betWeen the hot electrical 
terminal and the neutral electrical terminal to convert AC 
electrical poWer to DC electrical poWer. The poWer regulator 
may further be operatively connected to at least one of the 
current sensor, the microcontroller, the Wireless transceiver, 
and the electrical sWitch to provide the DC electrical poWer 
thereto. 
[0016] As an alternative, the electrical outlet may also 
include a DC battery operatively connected to at least one of 
the current sensor, the microcontroller, the Wireless trans 
ceiver, and the electrical sWitch to provide DC electrical 
poWer thereto. The electrical outlet may further include a 
reset button operatively connected to the electrical sWitch to 
facilitate closing of the electrical sWitch. 
[0017] Another embodiment of the present invention com 
prises an electrical outlet for providing AC electrical poWer to 
an electrical load. The electrical outlet has a hot electrical 
portion and a neutral electrical portion and is capable of 
having an electrical load plugged thereinbetWeen. The elec 
trical outlet comprises a safety apparatus including a current 
sensor adapted to detect an electrical current ?oWing betWeen 
the hot electrical portion and the neutral electrical portion in 
response to a current draWing load being plugged into the 
electrical outlet. The safety apparatus further includes a Wire 
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less transceiver to receive and transmit messages Wirelessly. 
The safety apparatus also includes an electrical sWitch 
capable of being automatically triggered to sWitch from a 
closed (conducting) position to an open (non-conducting) 
position, thereby stopping the ?oWing electrical current. The 
safety apparatus further includes a microcontroller opera 
tively connected to the Wireless transceiver, the current sen 
sor, and the electrical sWitch to facilitate communication of a 
current sense event from the current sensor to the Wireless 

transceiver Within the electrical outlet, and to facilitate com 
munication of a timed-out event from the Wireless transceiver 
to the electrical sWitch Within the electrical outlet. 
[0018] The safety apparatus may further include a poWer 
regulator operatively connected betWeen the hot electrical 
portion and the neutral electrical portion to convert AC elec 
trical poWer to DC electrical poWer. The poWer regulator may 
further be operatively connected to at least one of the current 
sensor, the microcontroller, the Wireless transceiver, and the 
electrical sWitch to provide the DC electrical poWer thereto. 
[0019] As an alternative, the safety apparatus may also 
include a DC battery operatively connected to at least one of 
the current sensor, the microcontroller, the Wireless trans 
ceiver, and the electrical sWitch to provide DC electrical 
poWer thereto. The safety apparatus may further include a 
reset button operatively connected to the electrical sWitch to 
facilitate closing of the electrical sWitch. 
[0020] A further embodiment of the present invention com 
prises a system including existing electrical Wires including a 
hot electrical Wire and a neutral electrical Wire for providing 
electrical poWer. The system also includes a ?rst carrier 
current transceiver operatively connected to the existing elec 
trical Wires. The system further includes a central computer 
operatively connected to the ?rst carrier-current transceiver to 
send and receive messages over the existing electrical Wires 
via said ?rst carrier-current transceiver. The system also 
includes at least one addressable electrical outlet operatively 
connected to the existing electrical Wires. 
[0021] The addressable electrical outlet includes a hot elec 
trical terminal and a neutral electrical terminal. The address 
able electrical outlet fur‘ther includes a current sensor adapted 
to detect an electrical current ?oWing betWeen the hot elec 
trical terminal and the neutral electrical terminal in response 
to a current draWing load being plugged into the electrical 
outlet. The addressable electrical outlet also includes a sec 
ond carrier-current transceiver operatively connected to the 
hot electrical terminal and the neutral electrical terminal to 
receive and send messages over the existing electrical Wires. 
The addressable electrical outlet further includes an electrical 
sWitch capable of being automatically triggered to sWitch 
from a closed (conducting) position to an open (non-conduct 
ing) position, thereby stopping the ?oWing electrical current. 
The addressable electrical outlet also includes a microcon 
troller operatively connected to the second carrier-current 
transceiver, the current sensor, and the electrical sWitch to 
facilitate communication of a current sense event from the 
current sensor to the second carrier-current transceiver Within 
the electrical outlet, and to facilitate communication of a 
timed-out event from the second carrier-current transceiver to 
the electrical sWitch Within the electrical outlet. The system 
may further include a display panel operatively connected to 
said central computer to display a status of the at least one 
addressable electrical outlet. 

[0022] Another embodiment of the present invention com 
prises a system including existing electrical Wires including a 
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hot electrical Wire and a neutral electrical Wire for providing 
electrical power. The system further includes a central com 
puter to provide timing and control capability and having a 
?rst Wireless transceiver to receive and transmit messages 
Wirelessly. The system also includes at least one addressable 
electrical outlet operatively connected to the existing electri 
cal Wires. 
[0023] The at least one addressable electrical outlet 
includes a hot electrical terminal and a neutral electrical ter 
minal. The addressable electrical outlet further includes a 
current sensor adapted to detect an electrical current ?oWing 
betWeen the hot electrical terminal and the neutral electrical 
terminal in response to a current draWing load being plugged 
into the electrical outlet. The addressable electrical outlet also 
includes a second Wireless transceiver to receive and transmit 
messages Wirelessly. The addressable electrical outlet further 
includes an electrical sWitch capable of being automatically 
triggered to sWitch from a closed (conducting) position to an 
open (non-conducting) position, thereby stopping the ?oWing 
electrical current. The addressable electrical outlet also 
includes a microcontroller operatively connected to the sec 
ond Wireless transceiver, the current sensor, and the electrical 
sWitch to facilitate communication of a current sense event 
from the current sensor to the second Wireless transceiver 
Within the electrical outlet, and to facilitate communication of 
a timed-out event from the second Wireless transceiver to the 
electrical sWitch Within the electrical outlet. The system may 
further include a display panel operatively connected to the 
central computer to display a status of the at least one addres 
sable electrical outlet. 
[0024] These and other novel features of the subject matter 
of the present application, as Well as details of illustrated 
embodiments thereof, Will be more fully understood from the 
folloWing description and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 illustrates a schematic block diagram of a 
?rst exemplary embodiment of an electrical outlet; 
[0026] FIG. 2 illustrates a schematic block diagram of a 
second exemplary embodiment of an electrical outlet; 
[0027] FIG. 3 illustrates a schematic block diagram of a 
third exemplary embodiment of an electrical outlet; 
[0028] FIG. 4 illustrates a schematic block diagram of a 
fourth exemplary embodiment of an electrical outlet; 
[0029] FIG. 5 illustrates a ?owchart of an exemplary 
embodiment of a method of electrically disconnecting an 
electrical outlet from an external electrical load; 
[0030] FIG. 6 illustrates a schematic block diagram of a 
device that may be plugged into a standard electrical outlet to 
provide the functionality of electrically disconnecting an 
external electrical load from the standard electrical outlet; 
[0031] FIG. 7 illustrates a functional block diagram of an 
exemplary embodiment of a system for controlling a plurality 
of electrical outlets; 
[0032] FIG. 8 illustrates a functional block diagram of an 
exemplary embodiment of a central computer communicat 
ing With a controllable electrical outlet; 
[0033] FIG. 9 illustrates a schematic block diagram of an 
exemplary embodiment of a system for controlling a plurality 
of electrical outlets via existing electrical Wiring; 
[0034] FIG. 10 illustrates a schematic block diagram of a 
?rst embodiment of a controllable electrical outlet capable of 
being controlled via existing electrical Wiring; 
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[0035] FIG. 11 illustrates a schematic block diagram of an 
exemplary embodiment of a system for controlling the elec 
trical outlet of FIG. 10 via existing electrical Wiring; 
[0036] FIG. 12 illustrates a ?oWchart of an exemplary 
embodiment of a method for controlling an electrical outlet; 
[0037] FIG. 13 illustrates a schematic block diagram of a 
second embodiment of a controllable electrical outlet capable 
of being controlled via Wireless communications; 
[0038] FIG. 14 illustrates a schematic block diagram of an 
exemplary embodiment of a system for controlling the elec 
trical outlet of FIG. 13 via Wireless communications; 
[0039] FIG. 15 illustrates a schematic block diagram of a 
third exemplary embodiment of a controllable electrical out 
let capable of being controlled via dedicated Wired commu 
nications; and 
[0040] FIG. 16 illustrates a schematic block diagram of an 
exemplary embodiment of a system for controlling the elec 
trical outlet of FIG. 15 via dedicated Wired communications. 

DETAILED DESCRIPTION 

[0041] FIG. 1 illustrates a schematic block diagram of a 
?rst exemplary embodiment of an electrical outlet 100. The 
electrical outlet 100 includes a “hot” portion or side 101 and 
a “neutral” portion or side 102. Electrical poWer is brought in 
to the hot side 101 via a hot Wire (typically a black Wire or a 
blue Wire) from, for example, an electrical panel. The elec 
trical poWer is brought out of the neutral side 102 of the 
electrical outlet 100 via a neutral Wire (typically a White Wire) 
that returns poWer from the electrical outlet 100 to, for 
example, the electrical panel. A third Wire is often provided 
(typically a green Wire) that serves as a grounding Wire and 
may be connected to a grounding terminal of the electrical 
outlet 100, if such a grounding terminal (not shoWn) is pro 
vided. 
[0042] An electrical load 110 may be plugged into prongs 
111 and 112 of the electrical outlet 100 in order to provide 
electrical poWer to the electrical load 110. The electrical load 
110 is not part of the electrical outlet 100, hoWever. Prong 111 
is connected to the hot side 101 and prong 112 is connected to 
the neutral side 102. When an electrical load 110 is plugged 
into the prongs 111 and 112 of the electrical outlet 100, 
forming a closed circuit path, electric current ?oWs betWeen 
the hot side 101 and the neutral side 102 through the electrical 
load 110. For example, the electrical load may be a hair dryer, 
a hair curling iron, an electrical appliance, or some other type 
of electrical load. 
[0043] The electrical outlet 100 also includes a current 
sensor 120, a counter 130, and an electrical sWitch 140. As 
shoWn in FIG. 1, the current sensor 120 is in the current path 
on the hot side 101 of the electrical outlet 100. The current 
sensor 120 senses When electric current ?oWs through the 
electric outlet 100 (because of the connected load 110) and 
outputs an enabling signal 121 to the counter 130, causing the 
counter 130 to start counting over a preset time interval. When 
the counter 130 is ?nished counting over the preset time 
interval, the counter outputs a triggering or tripping signal 
131 to the electrical sWitch 140 Which is also in the current 
path on the hot side 101 of the electrical outlet 100. During 
normal operation, the electrical sWitch 140 is in a closed (i.e., 
conducting) position 141, alloWing electric current to How 
through the electrical outlet 100 and the load 110 until the 
electrical sWitch 140 is tripped by the trigger signal 131. 
When tripped by the trigger signal 131, the electrical sWitch 
140 opens to the opened (non-conducting) position 142, pre 
















