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ABSTRACT OF THE DISCLOSURE

A wireless electrical power system provides access to high voltage and/or low voltage
electrical power at portable articles that are positionable at different locations within a work area,
and substantially without the use of exposed cabling. The power system includes a portable
article that is positionable at two or more locations within a work area. The work area 1s defined
by a plurality of surfaces, at least one of which incorporates a wireless electrical power
transmitter. The portable article incorporates a wireless electrical power receiver that 1s
configured to receive electrical power from the wireless power transmitter when the wireless
power receiver is sufficiently close to the wireless power transmitter. The portable article further

includes an electrical power outlet that provides users in the work area with access to the

electrical power.
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WIRELESS POWER FOR PORTABLE ARTICLES
CROSS REFERENCE TO RELATED APPLICATION
[0001] The present appliéation claims the benefit of U.S. provisional application Ser. No.
61/884,171, filed Sept. 30, 2013.
FIELD OF THE INVENTION

[0002] The present invention relates to electrical power systems for providing users with access

to electrical power within a work area.
BACKGROUND OF THE INVENTION

10003] Electrical power receptacles or outlets are commonly located in work areas, such as at or
near work surfaces, 1n walls, in floors, and in ceilings. However, electrical power receptacles
that are located remotely from walls, floors, or ceilings typically require exposed cords or wiring
that can create a trip hazard or limit access to certain areas of the work area, can become tangled,
and can result in partially-exposed electrical contacts within the work area. In addition, the
typical need to establish direct electrical connections increases the effort required to move
electrical receptacles, and is limited by the length of wiring that is readily available, as well as
the routing paths available for such wiring.

SUMMARY OF THE INVENTION
[0004] The present invention provides a wireless power system for use in a work area, such as in
an office, a home, a hotel, an airport or other transit station, a vehicle, or the like. The wireless
power system includes at least one wireless power transmitter and at least one wireless power
recerver, the receiver being located at a portable article such as an article of furniture or a device
that 1s supportable on a work surface such as a table or a desk. The portable article includes at
least one electrical power receptacle or outlet such as a low-voltage DC receptacle or outlet, a
high-voltage AC receptacle or outlet, a light socket, a low voltage charging pad, or a wireless
power transmitter, in order to provide users 1n the work area with access to electrical power via
the portable article.
[0005] According to one aspect of the present invention, a wireless power system includes a
wireless electrical power transmitter, a portable article, a wireless electrical power receiver, and

an electrical power receptacle or outlet. The wireless electrical power transmitter is disposed in a

CA 2865739 2018-05-03



CA 02865739 2014-09-26

surface that defines a portion of a work area. Such surfaces may include, for example, a wall
surface, a floor surface, a work surface, and a ceiling surface. The portable article 1s configured
to be positioned within the work area, and is movable between two or more locations in the work
area. The wireless electrical power receiver is positioned at the portable article and 1s configured
to receive electrical power from the wireless electrical power transmitter when the wireless
electrical power receiver is adjacent or spaced from the wireless electrical power transmitter by a
distance that is less than or equal to a maximum transmission distance. The electrical power
receptacle or outlet is positioned at the portable article and is configured to receive electrical
power from the wireless electrical power receiver, and to provide electrical power to an electrical
consumer that is electrically coupled to the electrical power receptacle or outlet.

(0006] In one aspect, the wireless electrical power transmitter is an inductive power transmitter
that receives electrical power from a main power source, such as via electrical wiring.

10007} In another aspect, the portable article is an article of furniture, such as a chair, a table, a
desk, a cart, or a cabinet. Optionally, the furniture article is supported on a plurality of wheels or
rollers. Optionally, the portable article includes a wireless electrical power transmitter that is
configured to provide electrical power to another electrical power receiver of another portable
article, such as a furniture article.

(0008] In a further aspect, the portable article includes an electrical energy storage device that 1s
operable to supply electrical current to the electrical power receptacle, such as at times when the
wireless electrical power receiver is not receiving power from the wireless electrical power
transmitter. Optionally, the electrical energy storage device receives electrical energy from the
wireless electrical power receiver. The electrical energy storage device may be a rechargeable

battery, for example.

10009] In still another aspect, the portable article 1s an electrical device that is configured to be

supported on a work surface. For example, the electrical device may be a power monument or

an electric lamp.

10010] In yet another aspect, the electrical power receptacle includes at least one of: a low-

voltage DC receptacle or outlet, a high-voltage AC receptacle or outlet, a light socket, and a low

voltage charging pad.

(0011] Thus, the wireless power system of the present invention provides users of a work area

with access to electrical power at different locations within the area, and allows the area to be
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reconfigured according to the desired types and locations of furniture, as well as the desired

types and locations of electrical receptacles or outlets or wireless power connections, but without

requiring cabling or wiring to extend through the work area, and without the need to establish

direct contact electrical connections. This permits high and/or low voltage power to be provided

throughout a work area, which can be used for powering or charging hand-held electronics,

lighting, appliances, or the like, while facilitating the rapid reconfiguration of furnishings and

power connections in the work area.

10012] These and other objects, advantages, purposes and features of the present invention will

become apparent upon review of the following specification in conjunction with the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

0013] FIG. 1A is a perspective view of a mobile storage cart with wireless power 1n accordance

with the present invention, shown spaced from a wall surface that is equipped with a wireless

power transmitter;

(0014] FIG. 1B is another perspective view of the mobile storage cart and wall surface of FIG.

1A, in which the cart is moved to be adjacent the wall surtace;

10015] FIG. 1C is a perspective view of the mobile storage cart of FIGS. 1A and 1B, in which

the cart is operating in a self-powered mode;

10016] FIG. 2A is a perspective view of another mobile storage cart with wireless power in

accordance with the present invention, shown positioned along a floor surface and spaced from a

wireless power transmitter in the floor surface;

10017] FIG. 2B is another perspective view of the mobile storage cart and floor surface of FIG.

2 A, in which the cart is moved to align with the wireless power transmitter in the tloor surface;

0018] FIG. 2C is another perspective view of the mobile storage cart of FIGS. 2A and 2B, in

which the cart is operating in a self-powered mode;

10019] FIG. 3A is a side elevation diagram of a movable table with wireless power receivers and

transmitter in accordance with the present invention, shown spaced from a wall surface that is
equipped with a wireless power transmutter;

10020 FIG. 3B is another side elevation diagram of the movable table and wall surface ot FIG.

3A. in which the table is moved to be adjacent the wall surtace;
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10021] FIG. 4A is a side elevation diagram of another movable table with wireless power in
accordance with the present invention, shown positioned along a floor surface and spaced from a
wireless power transmitter in the floor surface;

10022] FIG. 4B is another side elevation diagram of the movable table and floor surface of FIG.
4A. in which the cart is moved to align with the wireless power transmitter in the floor surface;
10023} FIG. 5A is a side elevation diagram of another movable table with wireless power
receivers and a set of wired power outlets in accordance with the present invention, shown
spaced from a wall surface that is equipped with a wireless power transmutter;

10024] FIG. 5B is another side elevation diagram of the movable table and wall surface ot FIG.

SA., in which the table is moved to be adjacent the wall surface;

0025] FIG. 6A is a side elevation diagram of a pair of movable cabinets equipped with wireless
power receivers and wired power outlets and transmitters in accordance with the present
invention, shown spaced from a wall surface that is equipped with a wireless power transmitter;
10026] FIG. 6B is another side elevation diagram of the movable cabinets and wall surface of
FIG. 6A, in which the cabinets are moved to be adjacent one another and one of the cabinets 1s
adjacent the wall surface;

10027] FIG. 7A is a perspective view of a mobile office chair with wireless power in accordance
with the present invention, shown positioned along a floor surface and spaced from a wireless
power transmitter in the floor surface;

10028] FIG. 7B is another perspective view of the office chair and floor surface of FIG. 7A, In
which the chair is aligned with the wireless power transmitter in the floor surface;

10029] FIG. 7C is another perspective view of the office chair and floor surface of FIG. 7B, In

which a portable electronic device is placed on a charging pad of the chair;
10030] FIG. 8A is a perspective view of a movable tower with wireless power capability 1n
accordance with the present invention, shown positioned along a floor surface and spaced from a

wireless power transmitter in the floor surface;

100311 FIG. 8B is another perspective view of the tower and floor surface of FIG. 8A, in which
the tower is aligned with the wireless power transmitter in the floor surface;
10032] FIG. 9A is a perspective view of a portable tabletop power monument shown spaced

above a work surface incorporating a wireless power transmitter, in accordance with the present

invention;
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10033] FIG. 9B is another perspective view of the power monument and work surtace ot FI1G.
9A., in which the power monument is positioned at the work surface above the wireless power
transmitter:
10034] FIG. 10A is a side elevation of the power monument and work surface of FIG. 9A;
10035] FIG. 10B is a side elevation of the power monument and work surface ot FIG. 9B;
10036] FIG. 11A is a perspective view of another portable tabletop power monument having an
elongated rectangular shape;
10037] FIG. 11B is a perspective view of a portable lamp with power outlets;
10038] FIG. 12A is a perspective view of a generally rectangular power transmitter; and
10039] FIG. 12B is a perspective view of a square power transmitter.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
10040] A wireless power system facilitates the placement and relocation of electrical receptacles
and/or devices within a work area, while reducing or eliminating the need for exposed electrical

cords and simplifying the procedure for relocating the electrical devices or articles that contain

electrical receptacles or outlets or access points. Referring now to the drawings and the
illustrative embodiments depicted therein, a wireless electrical power system 10 includes a
wireless electrical power transmitter 12, a portable article 14 such as an article of furniture or an
electrical device, a wireless electrical power receiver 16, and an electrical power receptacle or
outlet unit 18 at the portable article 14 (FIGS. 1A and 1B). The wireless electrical power
transmitter 12 is typically mounted in a surface 20 that defines a portion of a work area 22.
Examples of different types of surfaces 20 that may incorporate power transmitters 12 include a
wall surface 20a (FIGS. 1A, 1B, 3A, 3B, and 5A-6B), a floor surface 20b (FIGS. 2A-2C, 4A, 4B,
and 7A-8B), a work surface 20c (FIGS. 9A-10B), and a ceiling surface 20d (FIGS. 6A and 6B),

so that any of these surfaces may act as a wireless power source for electrical outlets, receptacles,

or power consumers within the work area 22.

(0041] Portable articles 14 may be substantially any furniture article or device that is movable or

repositionable between two or more locations within work area 22. For example, and as shown
in FIGS. 1A-2C, portable article 14 may be a rolling cart 23 that includes a set of wheels 24 to
facilitate movement of the cart along floor surface 20b (FIGS. 2A and 2B). Optionally, the
portable article may be another type of furniture, such as a desk or table 26 (FIGS. 3A-5B), a
cabinet 28 (FIGS. 6A and 6B), or a chair 30 (FIGS. 7A and 7B). However, it 1S further
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envisioned that portable articles 14 may include electrical or electrically-equipped devices that
are supportable on a floor surface or a work surface. For example, portable articles 14 may
include a floor-supported electrified column or tower 32 (FIGS. 8A and 8B), a table-supportable
electrified monument 34a, 34b (FIGS. 9A-11A), and an electric portable lamp 36 (FIG. 11B).
10042] Wireless electrical power transmitter 12 may be hidden from view within substantially
any surface 20, or may be exposed or mounted external to the surface 20 within the work area
22. Tt will be appreciated that work area 22 is representative of substantially any task area,
including areas that may be located in an office, a home, a hotel, an airport or other transit
station, a vehicle, or the like. Optionally, power transmitter 12 is an inductive power transmitter
or coupling that receives electrical power from wiring (e.g., routed through walls, flooring,
ceiling, raceways, etc.) that is coupled to a power source associated with the building, structure,
or vehicle in which portable article 14 is located. When power transmitter 12 is hidden within a
oiven surface 20, it may be desirable to mark the surface with some form ot indicia that 18
indicative of the location of the power transmitter, so that a user desiring to move an article 14 to
a location where its corresponding wireless electrical power receiver 16 will be in electrical
communication with power transmitter 12, can readily identify the location of the power
transmitter(s) within work area 22. Surface 20 may be fixed in place, or may be movable within
or relative to the work area, such as a pivoting or sliding wall or divider, which may allow for
power transmitter 12 to be moved toward power receiver 16 of portable article 14 to thereby
establish a wireless electrical coupling.

(0043] In the illustrated embodiments of FIGS. 1A-2C, wireless electrical power receiver 16 1s
positioned inside of rolling cart 23, along a rear surface thereof, and is spaced above a floor
surface by approximately the same distance that power transmitter 12 is spaced above the same
floor surface. In this arrangement, rolling cart 23 may be moved into close proximity to wall
surface 20a so that power receiver 16 is substantially aligned with power transmitter 12, thus
creating a wireless power coupling between the receiver and transmitter. Optionally, power
receiver 16 may be mounted externally on cart 23, such as shown 1n FIGS. 2A-2C. It will be
appreciated that, regardless of the location of power receiver 16, an effective wireless power
coupling occurs when the wireless electrical power receiver 16 is spaced from the wireless

electrical power transmitter 12 by a distance that is less than or equal to a maximum transmission

distance for the particular transmitter and receiver combination,



[0044] In addition to power receiver 16, rolling cart 23 supports power receptacle or outlet unit
18 along an upper surface thereof, although it will be appreciated that the power receptacle or
outlet unit 18 (or single receptacles or separate groups of receptacles or outlets) may be
positioned substantially anywhere along the exterior or the interior of cart 23, without departing
from the spirit and scope of the present invention. In the illustrated embodiment of FIGS. 1 A-
2C, power receptacle unit 18 includes low-voltage (such as USB-style) DC receptacles 38, a low-
voltage charging base 40, and high-voltage AC receptacles or outlets 42, and the like. Examples
of suitable power receptacle units and receptacles are described in more detail in commonly-
owned U.S. Pat. Nos. 6,379,182; 8,444,432: 8,480,429; and 8,559,172.

10045] The electrical power receptacle or outlet unit 18 provides electrical power to one or more
electrical consumers that may be located at or near portable article 14 (such as rolling cart 23).
Electrical consumers may include, for example, a laptop computer 43 (FIGS. 2A and 2B), a
mobile phone, handheld computer or other rechargeable device, lighting, electrical appliances, or
the like, which may be electrically coupled (via wired or wireless coupling) to the electrical
power receptacles of electrical power receptacle unit 18. In the illustrated embodiments, power
receptacle unit 18 1s electrically coupled to power receiver 16 and supplied with power via
electrical wiring 44. Electrical wiring 44 may include only high voltage AC wiring, so that one
or more power transtormers in power receptacle unit 18 convert the incoming high voltage
received from power receiver 16 to a lower voltage DC power output at DC receptacles 38
and/or charging base 40. Optionally, electrical wiring 44 may include both high voltage AC
wiring and low voltage DC wiring that 1s coupled to respective receptacles at power receptacle

unit 18.

[0046] Rolling cart 23 further contains an optional electrical energy storage device 46 that can
supply electrical current to the electrical power receptacle unit 18 for a limited time before
storage device 46 requires replacement or recharging. Storage device 46 is electrically coupled
to power receiver 16 via wiring 48, which may be used both to supply electrical power from
power recerver 16 to storage device 46, and to supply electrical power to power receptacle unit
18 via power receiver 16 and wiring 44. For example, storage device 46 may be a rechargeable

battery having a low voltage DC output, such as about 24V DC or less, so that an electrical

transformer or inverter (e.g., mounted at any of power receiver 16, power receptacle unit 18, or
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storage device 46) may be used to convert the DC output of storage device 46 to a high voltage
AC output at AC receptacles or outlets 42, or to adjust the DC output of storage device 46 as
appropriate for DC receptacles or outlets 38 and/or charging base 40.

10047 When rolling cart 23 is spaced a sufficient distance from the wall surface 20a that
contains power transmitter 12 (FIG. 1A), such that there is little or no electrical power coupling
between power receiver 16 and power transmitter 12, the receptacles at power receptacle unit 18
are either de-energized (FIG. 1A), or are energized solely by storage device 46 on at least a
temporary basis (FIG. 1C). When rolling cart 23 is moved to a location adjacent wall surface
20a so that power receiver 16 is positioned sufficiently close to power transmitter 12 as to form a
wireless power coupling, the receptacles at power receptacle unit 18 are energized by electrical
power received through electrical power receiver 16, while storage device 46 also receives
electrical current from electrical power receiver 16 so that storage device 46 1s recharged for
later use. such as shown in FIG. 1B. Optionally, an automatic switching device is provided at
rolling cart 23, and may be incorporated into the circuitry of power receiver 16, so that power
receptacle unit 18 and storage device 46 are both automatically isolated from one another and are
both supplied with power from electrical power receiver 16 when the power recelver 1s
sufficiently close to an energized power transmitter 12, and so that power receptacle unit 18 1s
automatically supplied with power from storage device 46 when power receiver 16 1s not
receiving power from power transmitter 12.

(0048] Optionally, and as shown in FIGS. 2A-2C, wireless electrical power system 10 may be
arranged somewhat differently, with power transmitter 12 mounted in floor surface 20b, power
receiver 16 mounted externally to a bottom surface of rolling cart 23, and storage device 46
wired in series between power receiver 16 and power receptacle unit 18 via electrical wiring 44,
48. Electrically, the embodiment of FIGS. 2A-2C is substantially the same as that of FIGS. 1A-
1C, with power receiver 16 receiving electrical power whenever it is positioned directly above a
power transmitter 12 located in floor surface 20b, such as shown in FIG. 2B. This arrangement
allows the power receptacle unit 18 to be energized indefinitely when rolling cart 23 1s
positioned anywhere in work area 22 that a power transmitter 12 is located in the floor surface

20b. and so that cart 23 need not be positioned near a wall surface to receive power. However,

when power system 10 includes a storage device 46 as shown. the cart 23 may be positioned
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substantially anywhere while maintaining power receptacle unit 18 in an energized state, at least
until storage device 46 is depleted and requires replacement or recharging.

10049] Wireless electrical power system 10 may further be arranged in a manner that allows tor
different arrangements or placement of portable articles 14 that include at least one component
acting as a power source for other electrical power consumers. For example, and with reterence
to FIGS. 3A and 3B, portable desk or table 26 has a top surface 50 and opposite end portions
52a, 52b that are equipped with respective wireless power receivers 16. Table 26 may be slid or
moved into a position with first end portions 52a located adjacent wall surface 20a, so that the
respective power receiver 16 will form a wireless electrical power coupling with the power
transmitter 12 located in wall surface 20a, such as shown in FIG. 3B. It will be appreciated that
table 26 could also be rotated 180 degrees about a vertical axis so that the opposite end portion
52b and its corresponding power receiver 16 are adjacent wall surface 20a and power transmitter
12. A centrally-located wireless power transmitter 12a is located under top surface 50 and 1s
electrically coupled to both power receivers 16 via electrical wiring 54. Wireless power
transmitter 12a is energizable by either power receiver 16, so that a power consumer positioned
along top surface 50, in the vicinity of power transmitter 12a, may be wirelessly energized.
Optionally, and in addition to (or in place of) power transmitter 12a, a power receptacle unit may
be positioned at or along table 26, such as shown in FIGS. 5A and 3B.

10050] Additional arrangements of power receivers and transmitters are also envisioned, such as
those in which portable articles 14 may be configured to receive electrical power from power
transmitters 12 in different types of surfaces. For example, desk or table 26 may be equipped

with two electrical power receivers 16, a first of which is positioned to form a wireless power
coupling with a wall-mounted power transmitter 12, and a second of which is electrically
coupled to the first power receiver via wiring 56 and is positioned to form a wireless power
coupling with a floor-mounted power transmitter 12, such as shown in FIGS. 4A and 4B. It1s
further envisioned that multiple power transmitters 12a may be positioned along table 26 or other
movable or portable articles 14, thus forming multiple "hot spots™ where electrical consumers
with their own wireless power receivers can be energized or charged.

(0051] Optionally, arrangements in which a wireless power receiver 16 is positioned at the first
end portion 52a of table 26, and a wireless power transmitter 12a is positioned at the second end

portion 52b of table 26 (such as shown 1n F1GS. 4A-5B), allow multiple tables 26 to be placed in



end-to-end or side-by-side arrangement and electrically ganged together via wireless electrical
couplings formed by respective power transmitters and receivers of the tables. Such an

electrically ganged arrangement is shown in FIGS. 6 A and 6B, and will be described below. In
the embodiment of FIGS. 5A and 5B, another power receptacle unit 18a is positioned atop the
table's top surface 50, and includes high voltage AC receptacles or outlets 42, low voltage DC
receptacles or outlets 38, and a low voltage charging pad 58 or a wireless power transmitter.
(0047] In the embodiment of FIGS. 6A and 6B, a pair of cabinets 28 are each equipped with one
wireless power receiver 16, one wireless power transmitter 12a, and a power receptacle unit 18b
including a pair of high voltage AC receptacles or outlets 42, all of which are positioned at a
lower end portion 28a of each cabinet 28, so as to align with a power transmitter 12 that 1s
positioned near a lower end of wall surtace 20a. As shown in FIG. 6B, each power receptacle
unit 18b 1s energized when the cabinets 18 are placed in close proximity to one another and one
of the cabinets 1s in close proximity to wall surface 20a with its wireless power receiver 16
aligned with the wireless power transmitter 12 of wall surface 20a.

[0048] Other types of furniture that may incorporate the wireless electrical power system include
chairs 30, such as shown in FIGS. 7A-7C. Chair 30 may be substantially conventional in most
respects, including a seating surface 60, a seatback 62, onc or more armrests 64, a support
column 66, support legs 68, and swiveling wheels or casters or rollers 70. Chair 30 further
includes a wireless power receiver 16 that extends downwardly from support column 66 a
distance so that 1t 1s spaced slightly above the floor surface 20b on which wheels 70 rest to
support the chair. Chair 30 further includes a combination armrest and writing surface 72, which
incorporates a wireless charging pad or transmitter 58 that is electrically energized when the
chair 1s positioned with its power receiver 16 above (and forming a wireless electrical coupling
with) an 1n-floor wireless power transmitter 12, such as shown in FIGS. 7B and 7C. Charging
pad or transmitter 58 1s configured to supply electrical power to a power consumer 74 that is
resting on the pad or transmitter 58, such as shown in FIG. 7C. Similar charging pads are

disclosed and more fully described in co-pending and commonly-owned U.S. patent application,
Ser. No. 13/385,008, filed Jan. 27, 2012 (U.S. Publication No. 2012/0200989). Suitable

charging pad technologies are also marketed and sold by Pure Energy Solutions, Inc. of Boulder,
Colo., for example. Optionally, the chair may also include AC power outlets and/or DC power

outlets at a location that 1s convenient to a person seated at the chair. Power consumer 74 may

10
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be a wireless phone, a hand-held or laptop computer, or substantially any electrical or electronic
device that is supportable on armrest and writing surface 72.

[0049] Similar to chair 30 of FIGS. 7A-7C, the rolling cart 23 of FIGS. 2A-2C, and the table 26
of FIGS. 4A and 4B, movable tower 32 is energizable by placing it atop a power transmitter 12
located in floor surface 20b (FIGS. 8A and 8B). In the illustrated embodiment, movable tower
32 includes at least two power receptacle units 18c including high voltage AC receptacles 42 and
low voltage DC receptacles 38, and has a power receiver 16 mounted at a lower end portion 32a.
Optionally, an upper end portion 32b houses a wireless charging pad or transmitter.
Accordingly, work areas 22 having multiple wireless power transmitters 12 located in wall
surfaces 20a, floor surfaces 20b, or ceiling surfaces 20d may be readily reconfigured by
relocating different types of portable articles, such as furniture, in locations where the power
systems associated with the articles will be energized as desired, and substantially without need
for any visible or obstructive wiring.

(0050] It will be appreciated that any ot the portable articles 14, including (but not necessarily
limited to) desk or table 26, cabinet 28, chair 30, movable tower 32, table-supportable electrified
monuments 34a, 34b, and electric portable lamp 36 may include or incorporate an electrical
energy storage device similar to storage device 46 described above with reference to rolling cart
23. The electrical energy storage device would be sized and shaped as appropriate for packaging
purposes within the avatlable space in or along the portable article and the desired electrical
output and storage capacity for the storage device.

[0051] In the illustrated embodiments of 4A, 4B, and 7A-8B, floor surface 20b is a raised floor
surtace with electrical wiring routed underneath, and with wireless power transmitter 12
mounted 1n a floor box 76. Such raised floor surfaces, wiring arrangements, and floor boxes are
more fully described in commonly-owned U.S. Pat. Nos. 7,878,845 and 7,183,504,

[0052] Optionally, portable articles 14 that incorporate the wireless electrical power system of
the present invention may include different types of electrical devices that are configured to be
supported on a work surtace such as a table or desk 26, and that include one or more power
outlets, light sockets, or the like. For example, and with reference to FIGS. 9A-10B, table 26

includes a circular wireless power transmitter 12b that is similar to the wireless power transmitter

11
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12a of FIGS. 3A-4B. but which is directly electrically coupled to an electrical outlet, such as a
conventional high voltage AC wall outlet 78, via a conventional power cord 80 with plug 62
(FIGS. 9A and 9B). Table-supported monument 34a operates in substantially the same manner
along table 26 as does tower 32 along floor surface 20b, with the monument's high voltage AC
receptacle(s) or outlet(s) 42 and low voltage DC receptacle(s) or outlet(s) 38 being energized
whenever the monument 34a is placed directly above an energized wireless power transmitter
12b, so that the transmitter 12b and the monument's wireless power receiver 16 form a wireless
electrical coupling, such as shown in FIGS. 9B and 10B.

10058] Optionally, the portable articles 14 may take any number of different forms and/or
shapes, without departing from the spirit and scope of the present invention. For example, table-
supported monuments may have different dimensions to accommodate different types and
numbers of electrical outlets or other features, such as the rectangular four-outlet monument 34b
of FIG. 11A and the portable lamp 36 with low voltage receptacles 38 and high voltage
receptacles or outlets 42 (FIG. 11B). The size and shape of each wireless power transmitter and
each wireless power receiver may also be varied according to application, such as power
requirements and the desired size of a "hot zone" in which a portable article 14 may be located
for establishing a sufficient wireless power coupling. For example, four-outlet monument 34b
and portable lamp 36 each incorporate a respective elongate and generally rectangular wireless
power receiver 16¢ (FIGS. 11A and 11B), which corresponds to an elongate and generally
rectangular wireless power transmitter 12¢ (FIG. 12A). Substantially any size or shape of power
receiver and power transmitter is envisioned, with one size or shape of wireless power receiver
being compatible with more than one size or shape of wireless power transmitter. For example, a
generally square wireless power receiver 16 may be compatible with the circular wireless power
transmitter 12b, such as shown in FIGS. 9A and 9B.

10059] Various additional features are envisioned that may enhance or facilitate the use of the
wireless electrical power system. For example, each portable article 14 may include an indicator
light that illuminates when a sufficient wireless electrical coupling has been established between
a wireless power transmitter and at least one wireless power receiver of the portable article.
Optionally, such indications can be made with one or more audible tones generated by a

loudspeaker incorporated into the portable article. It is also envisioned that the portable articles

may be fitted with magnets that cooperate with corresponding magnets near compatible wireless
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power transmitters, to provide users with a sensory indication that a sufficient wireless electrical

coupling has been established, and which may also help to retain the portable article 1n 1ts
wirelessly electrically coupled position. Surfaces on the portable articles may also be shaped to
engage corresponding surfaces at or near compatible wireless power transmitters, such as a
shallow recess formed in a table or other work surface at the location of a wireless power
transmitter, where the shallow recess is sized and shaped to receive the lower portion of a
compatible electrified monument.

10060] Accordingly, the wireless electrical power system of the present invention provides users
with numerous options to configure and relocate various types of electrical outlets and/or
wireless power transmitters, charging pads, or the like, simply by selecting and positioning
desired portable articles (such as furniture and electrical devices) that incorporate the desired
electrical outlets or other electrical components. In addition to providing users with
reconfigurable access to electrical power, the selected portable articles may provide additional
functions such as seating, storage, work surfaces, etc., or combinations thereof. Work areas
incorporating the wireless electrical power system are quickly reconfigurable by moving or
replacing the portable articles in a manner that meets new functional and electrical needs of the
work area.

0061] Changes and modifications in the specifically-described embodiments may be carried out
without departing from the principles of the present invention, which is intended to be limited
only by the scope of the appended claims as interpreted according to the principles of patent law

including the doctrine of equivalents.
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The embodiments of the invention in which an exclusive property or privilege is claimed

are defined as follows:

1. A wireless electrical power system for use in a work area, said system comprising:

a wireless electrical power transmitter disposed in a surface that defines a portion of a
work area;

a portable article configured to be positioned within the work area and movable between
two or more locations in the work area;

a plurality of wireless electrical power receivers positioned at said portable article and
configured such that a first of said plurality of wireless electrical power receivers receives
electrical power {rom said first wireless electrical power transmitter when said first wireless
electrical power receiver is adjacent or spaced from said wireless electrical power transmitter by
a distance that is less than or equal to a maximum transmission distance, wherein a second of
said plurality of wireless electrical power receivers is positioned at an opposite side of said
portable article from said first wircless electrical power receiver; and

an electrical power outlet comprising at least one AC electrical power outlet and at least
one DC electrical outlet positioned at said portable article, wherein said electrical power outlet is
contigured to (1) receive electrical power directly from said first and second wireless electrical
power recelvers, and (ii) provide electrical power to an electrical consumer that is electrically

coupled to a respective one of said electrical power outlets.

2. The wireless electrical power system of claim 1, wherein said wireless electrical power
transmitter comprises an inductive power transmitter that receives electrical power, via wiring,

from a main power source associated with the work area.

3. The wireless electrical power system of claim 2, further in combination with the surface

that defines a portion of a work area, wherein said surface that defines a portion of a work area is
one of: (1) a wall or divider surface, (ii) a floor surface, (iii) a work surface, and (iv) a ceiling

surface.
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4, The wireless electrical power system of claim 3, further comprising indicia along the
surface in which said wireless electrical power transmitter is disposed, wherein said indicia is

indicative of the location of said wireless electrical power transmitter.

5. The wireless electrical power system of Claim 1, wherein said portable article comprises
a table.
6. The wireless electrical power system of claim 5, wherein said portable article is

supported on a plurality of wheels or rollers.

7. The wireless electrical power system of claim 1, wherein said portable article comprises

an electrical energy storage device configured to receive electrical energy from said wireless

electrical power transmitter via one of said first and second wireless electrical power receivers,
and wherein said electrical energy storage device is operable to supply electrical current to said

electrical power outlets.

8. The wireless electrical power system of claim 7, wherein said electrical energy storage

device comprises a rechargeable battery.

9. The wireless electrical power system of claim 8, wherein said rechargeable battery is
positioned along an interior of said portable article and said electrical power outlet is positioned

along an exterior of said portable article.

10.  The wireless electrical power system of claim 1, wherein said portable article comprises
an electrical device that is configured to be supported on a floor surface or a work surface, said
electrical device comprising at least one chosen from (1) a power monument or tower, and (ii) an

electric lamp.

11.  The wireless electrical power system of claim 1, wherein said at least one DC electrical

power outlet comprises at least one of a low-voltage DC outlet and a low voltage charging pad,
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and wherein said at least one AC electrical outlet 1s at least one of a high-voltage AC outlet and a

light socket.

12.  The wireless electrical power system of claim 1, further comprising a wireless electrical

power transmitter positioned at said portable article and configured to provide electrical power to
another electrical powér recerver of another portable article, wherein said another portable article
1s configured to be positioned within the work area and moveable between two or more locations

1n the work area.

13.  The wireless electrical power system of claim 1, wherein said wireless electrical power
transmitter is disposed in a floor box mounted at a raised floor surface under which electrical
wiring 1s routed, and wherein said portable article comprises a chair, said chair comprising:

a seating surface;

a seatback coupled to said seating surface;

a support column extending downwardly from said seating surface;

a plurality of support legs at a lower end portion of said support column;

said wireless electrical power receiver, which extends downwardly from said support
column a distance so that said wireless electrical power receiver is spaced above the raised floor
surface by a distance that 1s less than the maximum transmission distance;

a combination armrest and writing surface coupled to said seating surface; and

a wireless electrical power transmitter mounted at said combination armrest and writing

surface;

wherein said wireless electrical power transmitter is configured to provide electrical

power to portable electronic device that 1s supported at said combination armrest and writing

surface.

14. A wireless electrical power system for use in a work area, said system comprising;
a portable article configured to be positioned within a work area that is at least partially

defined by a surface having a first wireless electrical power transmitter mounted thereto, wherein

said portable article is movable between two or more locations in the work area:
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a plurality of wireless electrical power receivers positioned at said portable article and
configured such that a first of said plurality of wireless electrical power receivers receives
electrical power from the first wireless electrical power transmitter when said first wireless
clectrical power receiver 1s adjacent or spaced from the first wireless electrical power transmaitter
by a distance that is less than or equal to a maximum transmission distance, wherein a second of
said plurality of wireless electrical power recetvers 1s positioned at an opposite side of said
portable article from said first wireless electrical power receiver;

a rechargeable electrical energy storage device positioned along an interior of said
portable article and configured to receive electrical energy from the first wireless electrical
power transmitter via one of said first and second wireless electrical power receivers;

an electrical power outlet accessible from an exterior surface of said portable article and
configured to (1) selectively receive electrical power directly from either of said first and second
wireless electrical power receivers and selectively from said rechargeable electrical energy
storage device, and (i1) provide electrical power to an electrical consumer that is electrically
coupled to said electrical power outlet; and

a second wireless electrical power transmitter positioned at said portable article and
configured to provide electrical power to a third electrical power receiver of another portable
article, wherein said another portable article is configured to be positioned within the work area

and moveable between the two or more locations in the work are.

15, The wireless electrical power system of claim 14, wherein said electrical power outlet
comprises at least one of a low voltage charging pad and a third wireless electrical power
transmitter positioned at a horizontal surface ot said portable article and configured to provide

electrical power to a fourth electrical power receiver of another portable article positioned at the

horizontal surface.

16.  The wireless electrical power system of claim 15, wherein said portable article comprises

a table.

17.  The wireless electrical power system of claim 14, wherein the first wireless electrical

power transmitter 1s disposed in a floor box mounted 1n a raised floor surface under which

17

CA 2865739 2018-05-03



electrical wiring is routed, and wherein said portable article comprises a chair, said chair
COmprising:

a seating surface;

a support column extending downwardly from said seating surface;

a plurality of support legs at a lower end portion of said support column;

a combination armrest and writing surface coupled to said seating surface, wherein said
second wireless electrical power transmitter 1s mounted at said combination armrest and writing
surface; and

wherein said wireless electrical power receiver extends downwardly from said support
column a distance so that said wireless electrical power receiver 1s spaced above the raised floor

surface by a distance that 1s less than the maximum transmission distance.

18.  The wireless electrical power system of claim 14 , wherein said another portable article

comprises at least one AC electrical outlet and at least one DC electrical outlet.

19.  The wireless electrical power system of claim 14, wherein said electrical power outlet

comprises a AC electrical outlet, a DC electrical outlet, and a low voltage charging pad.

20. A wireless electrical power system for use 1n a work area, said system comprising:

a first wireless electrical power transmitter disposed 1n a surface that defines a portion of
a work area;

a portable article configured to be positioned within the work area and movable between
two or more locations 1n the work area;

a plurality of wireless electrical power receivers positioned at said portable article and
configured such that a {irst of said wireless electrical power receivers receives electrical power
from said first wireless electrical power transmitter when said first wireless electrical power
recelver 1S adjacent or spaced from said first wireless electrical power transmitter by a distance
that 1s less than or equal to a maximum transmission distance, wherein a second of said plurality
of wireless electrical power receivers is positioned on a same side of said portable article and

above said first wireless electrical power receiver; and
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a second wireless electrical power transmitter positioned at said portable article, wherein
said second wireless electrical power transmitter is configured to (1) receive electrical power
directly from one of the plurality of wireless electrical power receivers, and (ii) provide electrical
power to another wireless electrical power receiver of an electrical device positioned at said
portable article when said another wireless electrical power receiver is adjacent or spaced from

the second wireless electrical power transmitter by a distance that is less than or equal to a

maximum transmission distance.

21.  The wireless electrical power system of Claim 20, wherein said second wireless electrical
power receiver receives electrical power from said first wireless electrical power transmatter
when said second wireless electrical power receiver is adjacent or spaced from said first wireless
electrical power transmitter by a distance that is less than or equal to a maximum transmission

distance.

22.  The wireless electrical power system of Claim 20, further in combination with the
electrical device, wherein said electrical device comprises an electrical outlet configured to (1)
receive electrical power directly from said another wireless electrical power receiver of said
clectrical device, and (11) provide electrical power to an electrical consumer that is electrically

coupled to said electrical outlet.

23.  The wireless electrical power system of Claim 22, wherein said electrical outlet

comprises a high voltage AC electrical outlet and a low voltage DC electrical outlet.

24.  The wireless electrical power system of Claim 20, further in combination with the

electrical device, wherein said electrical device comprises a lamp.

25.  The wireless electrical power system of Claim 20, wherein said another wireless

electrical power recerver 1s configured to have one of a circular, square, and elongated shape.
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26.  The wireless electrical power system of Claim 20, wherein said second wireless electrical
power transmitter comprises a plurality of wireless electrical power transmitters spaced apart

from each other and positioned at said portable article.

27.  The wireless electrical power system of Claim 26, further in combination with the

electrical device, wherein said electrical device is configured to be movable between said

plurality of wireless ¢lectrical power transmitters.

28.  The wireless electrical power system of Claim 20, wherein said first wireless electrical
power transmitter comprises an inductive power transmitter that receives electrical power via

wiring from a main power source associated with the work area.

29.  The wireless electrical power system of Claim 28 further in combination with the surface
that defines a portion of a work area, wherein said surface that defines a portion of a work area 1s
one of: (1) a wall or divider surface, (11) a floor surface, (111) a work surface, and (1v) a ceiling

surface.

30.  The wireless electrical power system of Claim 20, wherein said portable article comprises

a table.

31. A wireless electrical power system for use in a work area, said system comprising:

a portable article configured to be positioned within the work area and movable between
two or more locations in the work area;

an electrical device configured to be positioned at said portable article and comprising a
wireless electrical power receiver;

a wireless electrical power transmitter positioned at said portable article and configured
to (1) receive electrical power directly from a first electrical outlet via a conventional power cord

with a plug, and (ii) provide electrical power to said wireless electrical power receiver of said
electrical device when said wireless electrical power receiver is adjacent or spaced from said
wireless electrical power transmitter by a distance that 1s less than or equal to a maximum

transmission distance; and
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wherein said electrical device comprises a second electrical outlet configured to (1)
receive electrical power directly from said wireless electrical power receiver, and (11) provide

clectrical power to an electrical consumer that 1s electrically coupled to said second electrical

outlet.

32.  The wireless electrical power system of Claim 31, wherein said electrical device

comprises a lamp.

33.  The wireless electrical power system of Claim 31, wherein said wireless electrical power
recetver of said electrical device is configured to have one of a circular, square, and elongated

shape.

34.  'The wireless electrical power system of Claim 31 further comprising a plurality of said
wireless electrical power transmitters spaced apart from each other and positioned at said

portable article.

35.  The wireless electrical power system of Claim 34, wherein said electrical device is
movable between said plurality of wireless electrical power transmitters and configured to

recelve electrical power from any of said plurality of said wireless electrical power transmitters.

36.  The wireless electrical power system of Claim 31, wherein said second electrical outlet
comprises an AC electrical outlet, and said electrical device further comprises a DC electrical

outlet.

37.  The wireless electrical power system of Claim 36, wherein said AC electrical outlet is a

high voltage AC outlet, and wherein said DC electrical outlet is a low-voltage DC outlet.

38.  The wireless electrical power system of Claim 31, wherein said portable article comprises

a table.
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