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An electrical power and data distribution apparatus comprises
(73) Assignee: POTENS IP HOLDINGS LLC, an enclosure having a rear connector configured to connect to
POMPANO BEACH, FL (US) a first cable including electrical power and data conductors, a
front connector configured to connect to a second cable
(21) Appl. No.: 13/599,994 including electrical and data conductors, at least one electri-
cal power outlet configured to connect to a power plug and at
(22) Filed: Aug. 30,2012 least one data input/output connector configured to connect to
L. a device having a predetermined connection configuration. A
Related U.S. Application Data power hub is connected to the rear connector to receive elec-
(60) Provisional application No. 61/529,580, filed on Aug. trical power, and to the front connector and the power outlet to
31, 2011. supply electrical power. The data conductors of the front and
rear connectors are connected to a network interface of a
Publication Classification controller for sending and receiving data with a first protocol,
and the data input/output connector is connected to an input/
(51) Int.ClL output section of the controller for sending and receiving data
HO2B 126 (2006.01) with a second protocol.
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ELECTRICAL POWER AND DATA
DISTRIBUTION APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims benefit of U.S. Provisional
Application No. 61/529,580, filed Aug. 31, 2011, and entitled
ELECTRICAL POWER AND DATA DISTRIBUTION
APPARATUS.

TECHNICAL FIELD

[0002] The following disclosure relates the connection of
devices to a data network, and in particular, to an apparatus
for the distribution of electrical power and network commu-
nications to devices in a building, e.g., in a commercial or
residential building.

BACKGROUND

[0003] Providing a unified network for handling both digi-
tal communications and electrical power distribution in a
commercial or residential building is the goal of many devel-
opers. In particular, it is desired to simplify the connection of
non-network enabled devices into a digital communication
network. It is also desired to eliminate the requirement to
provide separate wiring for electrical power (i.e., general-
purpose alternating current electric power supply, also known
as, e.g., “wall outlet power”, “grid power” or “mains power”)
and network communications in a building.

[0004] U.S. Pat. No. 7,940,673 published as U.S. Patent
Application Publication No. 2009/0016216 and entitled Sys-
tem For Integrating A Plurality Of Modules Using A Power/
Data Backbone Network discloses an architecture for the
modular connection of devices to a unified power/data net-
work. U.S. Pat. No. 7,740,501 published as U.S. Patent Appli-
cation Publication No. 2009/0011639 and entitled Hybrid
Cable For Conveying Data And Power discloses cables for
providing electrical power and network data to the devices in
anetwork. U.S. application Ser. No. 12/820,875 published as
U.S. Patent Application Publication No. 2010/0319956 and
entitled Hybrid Cable For Conveying Data And Power dis-
closes addition cables for providing electrical power and net-
work data to the devices in a network.

[0005] U.S. Pat. Nos. 7,940,673 and 7,740,501 and U.S.
Patent Application Publication Nos. 2009/0016216, 2011/
0176428,2009/0011639 and 2010/0319956 are hereby incor-
porated by reference.

SUMMARY

[0006] In one aspect thereof, an electrical power and data
distribution apparatus comprises an enclosure configured for
installation in a wall of a building. The enclosure includes a
front surface and a rear surface. A rear power/data connector
is mounted on the rear surface ofthe enclosure and configured
to electrically connect to a first hybrid external cable includ-
ing both electrical power conductors and network data con-
ductors. A front power/data connector is mounted on the front
surface of the enclosure and configured to electrically con-
nect to a second hybrid external cable including both electri-
cal power conductors and network data conductors. At least
one electrical power outlet is mounted on the front surface of
the enclosure and configured to electrically connect to a stan-
dard wall outlet power plug. At least one data input/output
connector is mounted on the front surface of the enclosure and
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configured to connect to an external device having a prede-
termined connection configuration. A power hub is disposed
inside the enclosure and operatively connected to the rear
power/data connector to receive electrical power therefrom
and operatively connected to the front power/data connector
and the electrical power outlet to supply electrical power
thereto. A controller system is disposed inside the enclosure,
the controller system including a processor, a memory, a
network interface and an input/output section. The network
data conductors of the rear power/data jack and the front
power/data jack are operatively connected to the network
interface of the controller system for sending and receiving
network data therebetween in accordance with a first com-
munication protocol and the data input/output connector is
operatively connected to the input/output section of the con-
troller system for sending and receiving data therebetween in
accordance with a second communication protocol.

[0007] In another aspect thereof, the power hub is con-
nected to the controller system for receiving control signals
therefrom and adapted to selectively control the flow of elec-
trical power to the electrical power outlet or to the front
power/data connector in response to the control signals
received from the controller system.

[0008] In another aspect thereof, the data input/output port
is a high definition multimedia interface (HDMI) port imple-
menting the EIA/CEA-861 standards.

[0009] In another aspect thereof, the data input/output port
is a universal serial bus (USB) port implementing the USB
standards.

[0010] Inanother aspect thereof, the data input/output port
is a RJ-45 jack implementing the Ethernet network commu-
nication standards.

[0011] Inanother aspect thereof, the distribution apparatus
further comprises a wireless communication module dis-
posed within the enclosure and operatively connected to the
controller system for sending and receiving data signals ther-
ebetween.

[0012] In another aspect thereof, an electrical power and
data distribution apparatus comprises an enclosure config-
ured for installation in a wall of a building. The enclosure
includes a front surface and a rear surface. A rear electrical
power connector is mounted on the rear surface of the enclo-
sure and configured to electrically connect to electrical wall
outlet power source. A front power/data connector is mounted
on the front surface of the enclosure and configured to elec-
trically connect to a second hybrid external cable including
both electrical power conductors and network data conduc-
tors. At least one electrical power outlet is mounted on the
front surface of the enclosure and configured to electrically
connect to a standard wall outlet power plug. At least one data
input/output connector is mounted on the front surface of the
enclosure and configured to connect to an external device
having a predetermined connection configuration. A power
hub is disposed inside the enclosure and operatively con-
nected to the rear electrical power connector to receive elec-
trical power therefrom and operatively connected to the front
power/data connector and the electrical power outlet to sup-
ply electrical power thereto. A wireless communication mod-
ule is disposed within the enclosure for sending and receiving
data communications to/from an external wireless network. A
controller system disposed inside the enclosure including a
processor, a memory, a network interface and an input/output
section. The network data conductors of the front power/data
jack are operatively connected to the network interface of the
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controller system for sending and receiving network data
therebetween in accordance with a first communication pro-
tocol; the wireless communication module is operatively con-
nected to the controller system for sending and receiving
network communications with an external wireless network;
and the data input/output connector is operatively connected
to the input/output section of the controller system for send-
ing and receiving data therebetween in accordance with a
second communication protocol.

[0013] In another aspect thereof, the power hub is con-
nected to the controller system for receiving control signals
therefrom and adapted to selectively control the flow of elec-
trical power to the electrical power outlet or to the front
power/data connector in response to the control signals
received from the controller system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] For a more complete understanding, reference is
now made to the following description taken in conjunction
with the accompanying Drawings in which:

[0015] FIGS. 1a, 16 and 1c illustrate an electrical power
and data distribution apparatus in accordance with one
embodiment, specifically, FIG. 1a being a front view, FIG. 156
being a side view and FIG. 1¢ being a rear view;

[0016] FIG.2 is a functional block diagram of the embodi-
ment of FIG. 1a;

[0017] FIGS. 3a, 3b and 3c illustrate an electrical power
and data distribution apparatus in accordance with another
embodiment, specifically, FIG. 3a being a front view, FIG. 356
being a side view and FIG. 3¢ being a rear view;

[0018] FIG. 4is a front view of an electrical power and data
distribution apparatus in accordance with a yet another
embodiment;

[0019] FIG.5is a front view of an electrical power and data
distribution apparatus in accordance with a further embodi-
ment;

[0020] FIGS. 6a, 65 and 6c¢ illustrate an electrical power
and data distribution apparatus in accordance with yet
another embodiment, specifically, FIG. 6a being a front view,
FIG. 65 being a side view and FIG. 6c¢ being a rear view; and
[0021] FIG. 7 is a functional block diagram of the embodi-
ment of FIG. 6a.

DETAILED DESCRIPTION

[0022] Referring now to the drawings, wherein like refer-
ence numbers are used herein to designate like elements
throughout, the various views and embodiments of an elec-
trical power and data distribution apparatus are illustrated and
described, and other possible embodiments are described.
The figures are not necessarily drawn to scale, and in some
instances the drawings have been exaggerated and/or simpli-
fied in places for illustrative purposes only. One of ordinary
skill in the art will appreciate the many possible applications
and variations based on the following examples of possible
embodiments.

[0023] Referring now to FIGS. 14, 15 and 1¢, there is illus-
trated an electrical power and data distribution apparatus in
accordance with one embodiment, specifically, an embodi-
ment designed for recessed or semi-recessed installation in a
hollow wall of a residential or commercial building. The
distribution apparatus 100 has an enclosure 102 configured
for installation in a cutout in a hollow wall using mounting
means (not shown) similar to those used for conventional
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electrical boxes. The enclosure 102 includes a front surface
104 that is typically exposed to the room when the apparatus
100 is mounted in the wall and a rear surface 106 that typically
faces the hollow space inside the wall (and thus is hidden from
view when mounted). Preferably, the enclosure 102 has
dimensions substantially similar to those of conventional
electrical boxes. In one such embodiment, the face of the rear
surface 106 has dimensions of approximately 4"x4" (widthx
height) and the depth of the enclosure is approximately 1.5" to
2.5". The front surface 104 may include a removable cover
plate 108 having dimensions that are greater than the dimen-
sions of the rear surface 106, thereby covering the mounting
hole in the wall. In the case of a rear face 106 having dimen-
sions of approximately 4"x4", the cover plate 108 may have
dimensions of approximately 4.6"x4.5" (widthxheight).

[0024] As best seen in FIGS. 15 and 1c¢, a rear power/data
connector (or “jack™) 110 is mounted on the rear surface 106
of'the enclosure 102 and configured to electrically connect to
a first hybrid external cable (not shown) including both elec-
trical power conductors and network data conductors. For
purposes of this application, electrical power conductors are
conductors carrying electrical voltage and current having no
data component/signals used by the subject distribution appa-
ratus; i.e., either the power conductors carry no data compo-
nents/signals at all (e.g., pure AC or DC power), or the power
conductors carry data components/signals that are not uti-
lized by the distribution apparatus. Network data conductors,
on the other hand, are any type of conductors carrying net-
work data signals that are utilized by the subject distribution
apparatus. Such conductors may be electrical wires carrying
electrical signals, optical fibers carrying light signals, or any
other type of conductor capable of carrying network data. In
the example shown, the rear connector 110 has a round profile
and includes twelve power conductor sockets 112 and four
network data conductor sockets 114, each corresponding to a
separate conductor pin in the associated hybrid cable. In other
embodiments, the rear connector 110 may have a different
profile, e.g., square, rectangular, trapezoidal, etc., and differ-
ent pin/socket numbers and configurations, as long as some of
the conductors in the connector are power conductors and
other conductors in the same connector are network data
conductors. In some configurations, the rear power/data con-
nector 110 may be configured to interface with external
cables having the configurations disclosed in U.S. Pat. No.
7,740,501 and/or U.S. Patent Application Publication No.
2010/0319956.

[0025] As bestseen in FIGS. 1a and 15, a front power/data
connector (“jack™) 116 is mounted on the front surface 104 of
the enclosure 102 and configured to electrically connect to a
second hybrid external cable (not shown) including both elec-
trical power conductors and network data conductors. In the
example shown, the front power/data connector 116 has a
round profile and includes twelve power conductor sockets
112 and four network data conductor sockets 114, each cor-
responding to a separate conductor pin in the associated
hybrid cable. In other embodiments, the front connector 116
may have a different profile, e.g., square, rectangular, trap-
ezoidal, etc., and different pin/socket numbers and configu-
rations, as long as some of the conductors in the connector are
power conductors and other conductors in the same connector
are network data conductors. The front power/data connector
116 may have a configuration that is identical to the rear
power/data connector 110; however, this is not required.
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[0026] Referring still to FIG. 1a, the distribution apparatus
100 includes least one electrical power outlet 118 mounted on
the front surface 104 of the enclosure 102 and configured to
electrically connect to a standard wall outlet power plug (not
shown). In the example shown in FIG. 1a, two power outlets
118 are provided, and each is configured to accept a standard
North American 110 VAC three-prong wall outlet power plug.
In other embodiments the power outlet(s) 118 may be con-
figured to accept plugs having other configurations for difter-
ent voltages, countries or special requirements. If multiple
power outlets are provided on a single apparatus 100, the
configuration of each power outlet 118 on that apparatus may
be the same or different from one another.

[0027] The distribution apparatus 100 further includes at
least one data input/output connector 120 mounted on the
front surface 104 of the enclosure 102 and configured to
connect to an external device (not shown) having a predeter-
mined connection configuration. In the example shown in
FIG. 14, two input/output connectors are provided, namely, a
first input/output connector (denoted 120a), which is a RJ-45
jack for the connection of Ethernet-compatible network com-
munication devices, and a second input/output connector (de-
noted 1205), which is a high definition multimedia interface
(HDMI) port for connection using the EIA/CEA-861 stan-
dards. In other embodiments, input/output connectors 120
may be providing having other configurations, including, but
not limited to, USB 1.0, USB 2.0, USB 3.0, Firewire 400,
Firewire 800, Thunderbolt (Apple Corp.).

[0028] Referring now also to FIG. 2, the internal structure
and functional configuration of the distribution apparatus 100
is disclosed. Disposed inside the enclosure 102 are a power
hub 202 and a computer (or “controller”) system 204. The
power hub 202 is operatively connected to the rear power/data
connector 110 to receive electrical power therefrom (denoted
by arrow 206) and operatively connected to the front power/
data connector 116 and the power outlets 118 to supply elec-
trical power thereto (denoted by arrows 208 and 210, respec-
tively). The power hub 202 may supply electrical power to the
front power/data connector 116 and power outlets 118 with-
out modifying the character of the power (termed “pass-
through”) or it may convert the character of the power, e.g., by
changing the voltage level, by full-wave or half-wave rectifi-
cation, etc. to some or all of the connectors/outlets.

[0029] Referring still to FIG. 2, the controller system 204
controls the local operation of the distribution apparatus 100.
The controller system 204 may function according to dedi-
cated programming (e.g., on-board firmware) and/or in
response to instructions received over the associated digital
communication network. The controller system 204 may
include a central processing unit (“CPU”) 212, a memory unit
214, an input/output (“I/0”) device 216, and a network inter-
face 218. The components 212, 214, 216, and 218 are inter-
connected by a transport system (e.g., a bus) 220. A dedicated
power supply (“PS”) 222 may provide power to components
of the controller system 204, such as the CPU 212 and
memory unit 214. It is understood that the controller system
204 may be differently configured in different embodiments,
and that each of the listed components may actually represent
multiple components. For example, the CPU 212 may actu-
ally represent a micro-controller, microprocessor, multi-pro-
cessor or a distributed processing system; the memory unit
214 may include different levels of cache memory, main
memory, hard disks, and remote storage locations; the I/O
device 216 may include analog, digital, analog-to-digital and
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digital-to-analog circuitry for interfacing with components
inside and outside the enclosure; and the network interface
218 may include one or more network cards providing one or
more connections (wired and/or wireless) to various digital
communication networks. Therefore, a wide range of flex-
ibility is anticipated in the configuration of the controller
system 204.

[0030] The controller system 204 may use any operating
system (or multiple operating systems), including various
versions of operating systems provided by Microsoft Corp.
(e.g., WINDOWS), Apple Corp. (e.g., Mac OS X and iOS),
UNIX, and LINUX, and may include operating systems spe-
cifically developed for handheld devices, personal comput-
ers, and servers depending on the use of the controller system
204. The operating system, as well as other instructions, may
be stored in the memory unit 214 and executed by the CPU
212. As previously indicated, the controller system 204 illus-
trated in FIG. 2 is just one possible example; many other
configurations are possible.

[0031] The network data conductors 114 of the rear power/
data jack 110 and the front power/data jack 116 are opera-
tively connected (denoted by arrows 224 and 226, respec-
tively) to the controller system 204 (e.g., via the network
interface 218) for sending and receiving network data in
accordance with a first communication protocol or standard.
Thus, the controller system 204 is able to communicate with
network devices connected to the rear power/data jack 110
and/or the front power/data jack 116, and further facilitates
network communication between devices connected to the
power/data jacks, all using a first network communication
standard, e.g., Ethernet. Each of the data input/output con-
nectors 120 is also operatively connected (denoted by arrows
228) to the controller system 204 (e.g., via the input/output
section 216) for sending and receiving data therebetween.
The communication between the controller system 204 and
the input/output connectors 120 may be in accordance with
the same (i.e., first) communication standard used for the
front and rear power/data connectors 116, 110, and/or it may
be in accordance with a second communication protocol or
standard. In the example illustrated in FIG. 2, the controller
system 204 may communicate with the first input/output con-
nector 120a using the first network communication standard,
e.g., Ethernet, communicate with a second input/output con-
nector 1205 using the HDMI communication standard, and
communicate with a third input/output connector 120¢ (FIG.
5) using the USB communication standard. In some embodi-
ments, communication (including, but not limited to, signal
conditioning, coding and decoding) between the controller
system 204 and the input/output connectors 120a, 1205 and
120¢ may be conducted by the controller system alone, while
in other embodiments the communication may be facilitated
by dedicated standard-specific interface circuitry 2304, 2305
and 230c, respectively, disposed on one or more of the com-
munication paths.

[0032] Optionally, the power hub 202 may be operatively
connected (denoted by arrow 231) to receive control signals
from the controller system 204, and adapted to selectively
control the flow of electrical power to the electrical power
outlets 118 and/or to the front power/data connector 116 in
response to the control signals received from the controller
system. In this context, controlling the flow of electrical
power includes, but is not limited to: turning the flow of power
on and off; changing the voltage supplied; and limiting the
maximum current provided.
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[0033] The apparatus 100 may further comprise a wireless
communication module 232 disposed within the enclosure
102 and operatively connected (denoted by arrow 234) to the
controller system 204 to allow wireless network communica-
tion to/from the apparatus. Data and instructions received
from the wireless communication module 232 may be routed
to the wired network via the power/data connectors 110, 116
and/or routed to the data input/output connectors 120 (or vice
versa) similar to data and instructions received via the wired
network. The wireless communication module may operate
according to specifications including, but not limited to:
Wireless A (802.11a), Wireless G (802.11g) and Wireless N
(802.11n-draft and 802.11n-2009).

[0034] Optionally, the apparatus 100 may further comprise
a power supply 236 disposed within the enclosure 102 to
supply power to the various components, including, but not
limited to: the controller system 204, wireless communica-
tion module 232 and data input/output connectors 120. The
power supplied to the data input/output connectors 120 may
include operating and/or charging power for connected
devices. The power supply 236 may provide power of a single
electrical character (i.e., voltage, waveform, current limit,
etc.) or power of different electrical characters. The power
supply 236 may embody conventional-type power supplies,
including but not limited to: transformers, voltage regulators
and switching power supplies. The power supply 236 may be
operatively connected (denoted by arrow 238) to the control-
ler system 204 to receive control signals from the controller
system, and adapted to selectively change the flow of electri-
cal power provided to the various components in response to
the control signals received from the controller system. In this
context, controlling the flow of electrical power includes, but
is not limited to: turning the flow of power on and off; chang-
ing the voltage supplied; and limiting the maximum current
provided.

[0035] Referring now to FIGS. 3qa, 3b and 3¢, there is illus-
trated an electrical power and data distribution apparatus in
accordance with another embodiment. The distribution appa-
ratus 300 includes many features substantially similar to
those previously described in connection with the distribution
apparatus 100 of FIGS. 1a, 15 and 1c. Such features are
number as in the previous discussion and will not be
described again in details. The enclosure 302 of the distribu-
tion apparatus 300 is sized to resemble a “single gang” elec-
trical box having a rear surface 106 with dimensions of
approximately 2"x4" (widthxheight) and a cover plate 108
with dimensions of approximately 2.8"x4.5" (widthxheight).
A rear power/data connector 110 is mounted on the rear
surface 106 of the enclosure 102 (FIGS. 36 and 3¢). Unlike
apparatus 100, however, no front power/data connector 116 is
provided on the front surface 104 ofthe distribution apparatus
300. Instead, mounted on the front surface 104 of the enclo-
sure 302 are a single electrical power outlet 118, a first data
input/output connector 120a configured as a RJ-45 jack and a
second input/output connector 1205 configured as a HDMI
port. The internal function of the distribution apparatus may
be similar to that illustrated in FIG. 2, but modified in view of
the provided connectors. Some embodiments of the distribu-
tion apparatus 300 may include the wireless communication
module 232 allowing communication with wireless net-
works, while other embodiments may communicate only via
the wired power/data connector 110.

[0036] Referring now to FIG. 4, there is illustrated an elec-
trical power and data distribution apparatus in accordance
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with yet another embodiment. The distribution apparatus 400
is substantially similar in many respects to the distribution
apparatus 100, including a rear power/data connector 110
mounted on the rear surface of the enclosure (see FIGS. 15
and 1c¢). However, the distribution apparatus 400 provides
additional input/output connectors 120. Specifically,
mounted on the front surface 104 of the enclosure 102 are two
electrical power outlets 118, two data input/output connectors
120a configured as RJ-45 jacks and two input/output connec-
tors 1205 configured as HDMI ports. The internal function of
the distribution apparatus 400 may be similar to that illus-
trated in FIG. 2, but modified in view of the provided connec-
tors. Some embodiments of the distribution apparatus 400
may include the wireless communication module 232 allow-
ing communication with wireless networks, while other
embodiments may communicate only via the wired power/
data connectors 110 and 116.

[0037] Referring now to FIG. 5, there is illustrated an elec-
trical power and data distribution apparatus in accordance
with a further embodiment. The distribution apparatus 500 is
substantially similar in many respects to the distribution
apparatus 100, including a rear power/data connector 110
mounted on the rear surface of the enclosure (see FIGS. 15
and 1¢). However, the distribution apparatus 500 provides a
different mix of input/output connectors 120. Specifically,
mounted on the front surface 104 of the enclosure 102 are two
electrical power outlets 118, one data input/output connectors
120a configured as a RJ-45 jack, two input/output connectors
1204 configured as HDMI ports and two input/output con-
nectors 120c configured as USB ports. The internal function
of the distribution apparatus 500 may be similar to that illus-
trated in FIG. 2, but modified in view of the provided connec-
tors. Some embodiments of the distribution apparatus 500
may include the wireless communication module 232 allow-
ing communication with wireless networks, while other
embodiments may communicate only via the wired power/
data connectors 110 and 116.

[0038] Referring now to FIGS. 64, 65 and 6¢, there is illus-
trated an electrical power and data distribution apparatus in
accordance with another embodiment. The distribution appa-
ratus 600 may be used in buildings having standard AC elec-
trical wiring (wall outlet power or mains power) and a wire-
less communications network. The distribution apparatus 600
is substantially similar in many respects to the distribution
apparatus 100, however, as best seen in FIGS. 65 and 6c¢, there
is no rear power/data connector. Instead, a rear electrical
power connector 610 configured as a standard wall outlet-
style plug 612 is mounted on the rear surface 606 of the
enclosure 602, and operatively connected as further described
below (see FI1G. 7). The rear electrical power connector 610 is
adapted to receive ordinary electrical power (i.e., wall power
or mains power), not network data for use by the distribution
apparatus 600. In addition, the rear electrical power connector
610 serves to physically support the apparatus 600 when it is
plugged in to a wall outlet. In the example shown, the rear
electrical power connector 610 is configured as a standard
North American 110 VAC three-prong wall outlet power plug.
In other embodiments the power connector 610 may be con-
figured to the prong dimension standards for different volt-
ages, countries or special requirements. In yet other embodi-
ments, an electric power cord (not shown) extending from the
enclosure 602 may be provided, and the power connector 610
may be mounted on the end of the power cord rather than
directly on the rear of the enclosure.
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[0039] As best seen in FIG. 6a, the front surface 104 of the
distribution apparatus 600 is similar to that of distribution
apparatus 100; mounted thereon are a front power/data con-
nector 116, at least one electrical power outlet 118 and at least
one data/input output connector 120. In the example shown in
FIG. 6a, two electrical power outlets 118, one data input/
output connector 120a configured as a RJ-45 jack, and one
input/output connector 1205 configured as a HDMI port are
provided.

[0040] Referring now to FIG. 7, the internal structure and
functional configuration of the distribution apparatus 600 is
disclosed. Disposed inside the enclosure 602 are a power hub
202, a computer/controller system 204 and a wireless com-
munication module 232. The power hub 202 is operatively
connected (denoted by arrow 611) to the rear electrical power
connector 610 to receive electrical power therefrom and
operatively connected to the front power/data connector 116
and the power outlets 118 to supply electrical power thereto
(denoted by arrows 208 and 210, respectively). As in previous
embodiments, the power hub 202 may supply electrical
power to the front power/data connector 116 and power out-
lets 118 without moditying the character of the power or it
may convert the character of the power.

[0041] Referring still to FIG. 7, the wireless communica-
tion module 232 is operatively connected (denoted by arrow
234) to the controller system 204 to send and receive data
therebetween, such data including data network communica-
tions. The wireless communication module 232 may operate
according to specifications including, but not limited to:
Wireless A (802.11a), Wireless G (802.11g) and Wireless N
(802.11n-draft and 802.11n-2009). Data and instructions
received from the wireless communication module 232 may
be routed to the wired network via the power/data connector
116 and/or routed to the data input/output connectors 120 (or
vice versa) similar to data and instructions received via the
wired network.

[0042] The controller system 204 of the distribution appa-
ratus 600 may include a CPU 212, a memory unit 214, an I/O
device 216, and a network interface 218. The components
212, 214, 216, and 218 may be interconnected by a bus 220.
A dedicated power supply 222 may provide power to com-
ponents of the controller system 204, such as the CPU 212
and memory unit 214. The network data conductors 114 (FIG.
6) of the front power/data jack 116 are operatively connected
(denoted by arrow 226) to the controller system 204 for
sending and receiving network data in accordance with a first
communication protocol or standard. Thus, the controller
system 204 is able to communicate with network devices
connected to the front power/data jack 116 using a first net-
work communication standard, e.g., Ethernet. This allows
network data received from a wireless network by the wire-
less communication module 232 (and the controller system
204) to be communicated onto the wired network via power/
data jack 116, and vice versa.

[0043] Each of'the data input/output connectors 120 on the
distribution apparatus 600 is operatively connected to the
controller system 204 for sending and receiving data therebe-
tween. The communication between the controller system
204 and the input/output connectors 120 may be in accor-
dance with the first communication standard used for the
front power/data connector 116, and/or it may be in accor-
dance with a second communication protocol or standard. In
the example illustrated in FIG. 7, the controller system 204
may communicate with the first input/output connector 120a
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using the first network communication standard, e.g., Ether-
net, communicate with a second input/output connector 1205
using the HDMI communication standard, and communicate
with a third input/output connector 120¢ (FIG. 5) using the
USB communication standard. This allows network data
received from a wireless network by the wireless communi-
cation module 232 and the controller system 204 to be com-
municated to external devices via the data input/output con-
nectors 120, and vice versa. External devices connected via
the data input/output connectors 120 may also communicate
network data to the wired network via the front power/data
connector 116 as previously described. The remaining func-
tionality of the distribution apparatus 600 is similar to that
previously described for apparatus 100, 300, etc.

[0044] It will be appreciated by those skilled in the art
having the benefit of this disclosure that this electrical power
and data distribution apparatus provides improved data and/
or electrical power connectivity to many electrical devices. It
should be understood that the drawings and detailed descrip-
tion herein are to be regarded in an illustrative rather than a
restrictive manner, and are not intended to be limiting to the
particular forms and examples disclosed. On the contrary,
included are any further modifications, changes, rearrange-
ments, substitutions, alternatives, design choices, and
embodiments apparent to those of ordinary skill in the art,
without departing from the spirit and scope hereof, as defined
by the following claims. Thus, it is intended that the following
claims be interpreted to embrace all such further modifica-
tions, changes, rearrangements, substitutions, alternatives,
design choices, and embodiments.

1. An electrical power and data distribution apparatus com-

prising:

an enclosure configured for installation in a wall of a build-
ing, the enclosure including a front surface and a rear
surface;

a rear power/data connector mounted on the rear surface of
the enclosure and configured to electrically connect to a
first hybrid external cable including both electrical
power conductors and network data conductors;

a front power/data connector mounted on the front surface
ofthe enclosure and configured to electrically connect to
a second hybrid external cable including both electrical
power conductors and network data conductors;

at least one electrical power outlet mounted on the front
surface of the enclosure and configured to electrically
connect to a standard wall outlet power plug;

at least one data input/output connector mounted on the
front surface of the enclosure and configured to connect
to an external device having a predetermined connection
configuration;

a power hub disposed inside the enclosure and operatively
connected to the rear power/data connector to receive
electrical power therefrom and operatively connected to
the front power/data connector and the at least one elec-
trical power outlet to supply electrical power thereto;

a controller system disposed inside the enclosure including
aprocessor, a memory, a network interface and an input/
output section; and

wherein the network data conductors of the rear power/data
jack and the front power/data jack are operatively con-
nected to the network interface of the controller system
for sending and receiving network data therebetween in
accordance with a first communication protocol and the
at least one data input/output connector is operatively
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connected to the input/output section of the controller
system for sending and receiving data therebetween in
accordance with a second communication protocol.

2. The electrical power and data distribution apparatus of
claim 1, wherein the power hub is connected to the controller
system for receiving control signals therefrom and adapted to
selectively control the flow of electrical power to the at least
one electrical power outlet or to the front power/data connec-
tor in response to the control signals received from the con-
troller system.

3. The electrical power and data distribution apparatus of
claim 1, wherein the data input/output port is a high definition
multimedia interface (HDMI) port implementing the EIA/
CEA-861 standards.

4. The electrical power and data distribution apparatus of
claim 1, wherein the data input/output port is a universal serial
bus (USB) port implementing the USB standards.

5. The electrical power and data distribution apparatus of
claim 1, wherein the data input/output port is a RJ-45 jack
implementing the Ethernet network communication stan-
dards.

6. The electrical power and data distribution apparatus of
claim 1, further comprising a wireless communication mod-
ule disposed within the enclosure and operatively connected
to the controller system for sending and receiving data signals
therebetween.

7. An electrical power and data distribution apparatus com-
prising:

an enclosure configured for installation in a wall of a build-
ing, the enclosure including a front surface and a rear
surface;

a rear electrical power connector mounted on the rear sur-
face of' the enclosure and configured to electrically con-
nect to electrical wall outlet power source;

a front power/data connector mounted on the front surface
of'the enclosure and configured to electrically connect to
a second hybrid external cable including both electrical
power conductors and network data conductors;
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at least one electrical power outlet mounted on the front
surface of the enclosure and configured to electrically
connect to a standard wall outlet power plug;

at least one data input/output connector mounted on the
front surface of the enclosure and configured to connect
to an external device having a predetermined connection
configuration;

a power hub disposed inside the enclosure and operatively
connected to the rear electrical power connector to
receive electrical power therefrom and operatively con-
nected to the front power/data connector and the at least
one electrical power outlet to supply electrical power
thereto;

a wireless communication module disposed within the
enclosure for sending and receiving data communica-
tions to/from an external wireless network;

a controller system disposed inside the enclosure including
aprocessor, a memory, a network interface and an input/
output section; and

wherein the network data conductors of the front power/
data jack are operatively connected to the network inter-
face of the controller system for sending and receiving
network data therebetween in accordance with a first
communication protocol, the wireless communication
module is operatively connected to the controller system
for sending and receiving network communications with
an external wireless network, and the at least one data
input/output connector is operatively connected to the
input/output section of the controller system for sending
and receiving data therebetween in accordance with a
second communication protocol.

8. The electrical power and data distribution apparatus of
claim 7, wherein the power hub is connected to the controller
system for receiving control signals therefrom and adapted to
selectively control the flow of electrical power to the at least
one electrical power outlet or to the front power/data connec-
tor in response to the control signals received from the con-
troller system.



