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A self-contained electrical charging station includes a housing configured for coupling to a furniture article. The charging station
Includes an electrical output connector that is accessible from outside the housing, an electrical input connector supported at the
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(57) Abrege(suite)/Abstract(continued):

housing and also accessible from outside the housing, and a self-contained electrical power source such as a rechargeable
battery. The self-contained electrical power source Is configured to be simultaneously electrically engaged with the electrical input
connector and mechanically supported by at least one of the electrical input connector, the housing, or associated structure.
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ABSTRACT OF THE DISCLOSURE
A self-contained electrical charging station includes a housing configured for coupling to
a furniture article. The charging station includes an electrical output connector that 1s accessible
from outside the housing, an electrical input connector supported at the housing and also
accessible from outside the housing, and a self-contained electrical power source such as a
rechargeable battery. The self-contained electrical power source is configured to be
simultaneously electrically engaged with the electrical input connector and mechanically

supported by at least one of the electrical input connector, the housing, or associated structure.
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FURNITURE-MOUNTED CHARGING STATION
CROSS REFERENCE TO RELATED APPLICATION
[0001] The present invention claims the benefit of U.S. provisional application Ser. No.
62/306,879, filed Mar. 11, 2016, which is hereby incorporated herein by reference in its entirety.
FIELD OF THE INVENTION
[0002) The present invention relates to electrical power supplies and, more particularly, to
electrical power supplies having rechargeable batteries or the like.
BACKGROUND OF THE INVENTION
[0003] Battery-equipped electrical supplies are used to provide a convenient but limited supply
of electrical power at various locations that may be separated from, or that may not have

convenient access to, traditional wired power supplies.

SUMMARY OF THE INVENTION
[0004] The present invention provides an independently-powered or self-powered electrical
charging station that can be mounted to work surfaces, tables, desks, and the like, and which is
supplied with electrical energy from a rechargeable battery or other independent and replaceable
power source (e.g., a capacitor or fuel cell), to provide at least a limited amount of electrical
energy for charging portable phones, handheld computers and media players, and other electrical
or electronic devices, especially portable electrical or electronic devices. The power unit may
include several electrical connectors or receptacles or ports that allow multiple devices to be
charged or supplied with power simultaneously. The battery or other self-contained power
source assoclated with the power unit may attach to the unit in an unobtrusive location, such as
along a rear housing surface, and may be readily replaceable with a fully charged battery or the
like when the charge of an initial battery or energy storage device has been depleted. A multi-
bay charger may be provided to recharge depleted batteries, and it is envisioned that a sufficient
number of batteries and chargers may be used to ensure that the power units in a given area can
be maintained at sufficient charge level, with only a very short interruption of power during
changing of a battery.
[0005] According to one form of the present invention, a furniture-mounted electrical charging

station includes a receptacle housing configured for coupling to a furniture article, an electrical
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output connector, and electrical input connector, and a self-contained electrical power source.
The receptacle housing defines an interior region, where the electrical output connector is
mounted and made accessible from outside the receptacle housing. The electrical input
connector 1s also positioned in the interior region of the receptacle housing, and is also accessible
from outside of the receptacle housing, and is configured for engagement by an electrical input
connector of the self-contained electrical power source. The self-contained electrical power
source 1s configured to be simultaneously electrically engaged to the electrical input connector
and mechanically supported by the electrical input connector and/or by the receptacle housing.
The self-contained electrical power source is removably mounted at the receptacle housing, so
that 1t can be readily swapped out for another self-contained electrical power source.

[0006] In one aspect, the receptacle housing includes a forward surface and a rearward surface
that 1s located opposite the forward surface. The electrical output connector is accessible at the
torward surface and the electrical input connector is accessible through an opening formed in the
rearward surface. Optionally, the self-contained electrical power source includes a projection
that 1s received through the opening defined in the receptacle housing's rearward surface, and the
self-contained electrical power source further includes a source output connector along the
projection, the source output connector provided for electrically engaging the electrical input
connector. Optionally, the projection includes a source input connector that is configured to
receive an electrical charging current from a charger.

[0007] In another aspect, the self-contained electrical power source includes a power source

housing that remains outside of the receptacle housing when the self-contained electrical power

source 1s mounted at the receptacle housing.

[0008] In yet another aspect, a multi-bay battery charger is provided for simultaneously
supporting and recharging at least two of the self-contained electrical power sources.

[0009] In still another aspect, the self-contained power source includes a rechargeable battery, a
rechargeable capacitor, or a fuel cell.

[0010] In a further aspect, the electrical output connector includes a low voltage DC receptacle
such as, for example, a USB charging receptacle or a coaxial charging receptacle.

[0011] In a still further aspect, a mounting bracket is provided for securing the receptacle
housing to a downwardly-facing surface of the furniture article, which may be a table, a desk, a

workbench, or the like. Optionally, the mounting bracket is L-shaped and includes an upper
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horizontal leg that is securable to a downwardly-facing bottom surface of the furniture article,
and a forward leg that extends downwardly from a forward end of the upper horizontal leg, and
the receptacle housing is connected to the forward leg. Optionally, the forward leg defines an
opening through which the electrical output connector is made accessible to users.

[0012] According to another form of the present invention, a furniture-mounted electrical
charging station includes a housing configured to be secured along a downwardly-facing lower
surface of a furniture article, a rechargeable electrical power source, and an electrical output and
electrical input connector both mounted at the housing. The electrical output is mounted at the
housing and i1s operable to convey electrical power to a portable electronic device that 1s
positioned along an upper surface of the furniture article. The electrical input connector i1s
accessible from outside the housing, and is configured to be electrically energized by the
rechargeable electrical power source, whereby the rechargeable electrical power source 1s
operable to supply electrical power to the electrical power output via the electrical input
connector.

[0013] In one aspect, the electrical output 1s a low voltage DC connector that 1s configured to
receive a charging plug associated with the portable electronic device.

[0014] In another aspect, the rechargeable electrical power source and the housing are
cooperatively configured for simultaneous electrical and mechanical connection of the
rechargeable electrical power source to the housing, whereby the rechargeable electrical power
source 1s directly supported by the housing.

[0015] Thus, the furniture-mounted electrical charging station of the present invention provides a
source of electrical energy at portable furniture articles, which is capable of charging or
energizing small electrical or electronic devices, and which permits the associated furniture
articles to be moved to substantially any desired location without regard for the location of
traditional wall outlets or other wired power sources. The charging station is energized by a self-
contained electrical power source, such as a rechargeable battery, which is readily removed,
replaced with a charged battery or power source, and recharged for later use.

[0016] 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.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017) FIG. 1 is a perspective view of a furniture-mounted electrical charging station in
accordance with the present invention, shown in an under-mount location along a table, and with
a multi-bay battery charger and spare batteries supported on an upper surface of the table;
[0018] FIG. 2 is a bottom plan view of the furniture-mounted electrical charging station and
surrounding portion of the table of FIG. 1;
[0019] FIG. 3 is a left side elevation of the furniture-mounted electrical charging station and
table of FIG. 1;
[0020] FIG. 4 is a front elevation of the furniture-mounted electrical charging station and table
of FIG. 1;
[0021] FIG. 5 is a perspective view of the multi-bay battery charger and two batteries of FIG. 1;
[0022] FIG. 6 1s a top plan view of the multi-bay battery charger;
[0023] FIG. 7 is another perspective view of the multi-bay battery charger;
[0024] FIG. 8 is a front perspective view of a battery for use with the furniture-mounted
electrical charging station;
[0025]) FIG. 9 is a right side elevation of the battery of FIG. 8;
[0026] FIG. 10 is a front elevation of the battery of FIG. 8;
[0027] FIG. 11 1s a left side elevation of the battery of FIG. 8;
[0028] FIG. 12 1s a top plan view of the battery of FIG. 8;
[0029] FIG. 13 1s a bottom plan view of the battery of FIG. 8; and
[0030] FIG. 14 is a rear elevation of the battery of FIG. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0031] Referring now to the drawings and the 1llustrative embodiments depicted therein, a
furniture-mounted electrical charging station 10 1s configured for mounting to a table 12, or to a
desk, work surface, room divider, or substantially any furniture article where a self-contained
power source may be desired. Charging station 10 1s particularly well-suited for use with
portable furniture articles such as chairs, tables, and desks in reconfigurable spaces such as cafes,
restaurants, bars, banquet halls, airports and other public transit spaces, and 1n office or work
areas. For example, patrons of bars and cates often desire to move tables together or apart in
order to accommodate difterent groups or to achieve a desired level of privacy, and also have a

need to recharge small electronic devices such as mobile phones, media players, handheld
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computers, and tablet computers, all of which are commonly charged via low voltage DC
connectors and cords. By mounting a self-contained charging station at a movable table 12 or
the like, patrons and/or staff are free to move the table or other furniture article to any desired
location, while still having access to low voltage DC power for recharging purposes, without
connecting the charging station to a wall outlet or other separate electrical power source.

(0032} Furniture-mounted electrical charging station 10 includes a housing 14 that defines an
interior region and supports one or more electrical output connectors 16 that are mounted 1n the
interior region and are accessible from outside the housing 14, such as shown in FIG. 1. In the
1llustrated embodiment, charging station 10 is configured for mounting to an underside of table
12. For example, and with reference to FIGS. 2 and 3, a generally L-shaped bracket 18 may be
provided which has an upper horizontal leg 18a that is securable to a bottom surface 20 of table
12, and a forward vertical leg 18b that supports housing 14 and has a generally rectangular
central opening so as to form a bezel around electrical output connectors 16 that are mounted to
housing 14. Bracket 18 may be secured to bottom surface 20 of table 12 using threaded bolts or
screws that extend upwardly through openings 22 that are formed in the upper horizontal leg 18a,
such as shown in FIG. 2. Optionally, a housing may be provided which includes provisions
(such as threaded or smooth-bore holes, bracket-receiving features, or the like) to facilitate 1ts
direct attachment to table 12. For example, a bracket that couples to the table bottom surface 20
and a top surface 14c¢ of housing 14 may be used, in which case an optional forward bezel
(similar in appearance to the forward vertical leg 18b of bracket 18, described above) may be
coupled and supported to the output connectors 16 and/or the forward end 14a of the housing 14,
to provide a finished appearance from the front of the furniture-mounted electrical charging
station 10.

[0033] In the illustrated embodiment, housing 14 is formed as an extrusion having a generally C-
shaped cross section defining a slot-like opening at its forward or front end 14a, and having an
opening formed in the housing at a rearward or back end 14b for receiving at least a connector
portion of a self-contained electrical power source 24. Housing 14 is closed off at its left and
right sides or ends by respective end caps 26, and 1s configured to support one or more of the
electrical output connectors 16 that it receives in a sliding manner. Such housing and connector
arrangements are more fully described in commonly-owned U.S. Pat. No. 8,480,429 and U.S.

Pat. No. 8,444,432, both of which are hereby incorporated herein by reference in their entireties.
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10034] Self-contained electrical power source 24 may be a rechargeable battery or capacitor, a
fuel cell, or the like, and includes an outer housing 28 with a front face 30 from which an
electrical connector projection 32 extends, such as shown in FIGS. 1 and 8-13. Connector
projection 32 is configured to extend through the opening formed in the rearward end 14b of
housing 14, and includes an electrical source output connector (1.e., electrical terminals) that
electrically engages a corresponding electrical input connector 33 disposed in the interior of
housing 14. The electrical input connector 33 located inside the housing 14 1s configured to
direct electrical power from power source 24 to the electrical output connectors 16. In addition
to having an electrical source output connector or terminals for supplying energy to connectors
16, connector projection 32 is configured to permit power source 24 to be mechanically
supported by the electrical input connector 33 located inside the housing 14, by housing 14 itself,

by receiving/supporting structure located in the housing interior, or by a combination thereof.
[0035] This arrangement allows the self-contained electrical power source 24 to be solely

supported by housing 14 and/or by structure contained in the housing 14, such as shown in FIG.

3, which facilitates rapid manual removal and replacement of power source 24, such as for
replacing a depleted power source (e.g., a rechargeable battery) with a compatible fully charged
power source. In addition, in order to provide leg clearance for persons seated at table 12, 1t is
envisioned that power source 24 will be positioned higher than a lowermost surface of housing
14. Thus, when power source 24 1s supported at housing 14, a lowermost or bottom surface of
the power source housing 28 is positioned at a higher elevation than the elevation of a lowermost
surface of the housing 14, such as shown in FIG. 3. It is further envisioned that latch or security

features may be used to limit or preclude unauthorized removal of power source 24 from housing

14, such as for use in public areas where theft or tampering may be a concern. For example, a
resilient latch tab may be incorporated into (or added to) one or both housings 14, 28 to provide a
snap-lock feature that secures the power source 24 to housing 14, but is easily releasable by
depressing or pulling on a resilient latch tab. Optionally, a more secure arrangement may be
used in which a specially-shaped "key" may be inserted into a shaped opening in housing 14 to
release an internal latch.

[0036] Optionally, connector projection 32 includes an electrical source input connector or

terminals that enable power source 24 to be recharged. It is envisioned that the electrical source

output connector at connector projection 32 may also serve as the electrical source input
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connector for recharging the power source 24, although it 1s equally possible that separate
terminals or contacts can be provided along connector projection 32 or elsewhere along housing
28 for recharging purposes. In the illustrated embodiment, connector projection 32 1s keyed with
four horizontal projecting walls 34 that project forwardly from front face 30 of housing 28, on
either side of connector projection 32 and spaced vertically apart from one another, such as
shown in FIGS. 8-13. Projecting walls 34 may preclude use of the power source 24 with
incompatible power consumers, and may also provide for enhanced mechanical support of the
power source 24 when coupled to the housing 14 and interior structure designed to support the
weight of power source 24.

[0037] Referring to FIGS. 1 and 5-7, a multi-bay battery charger 36 1s provided for
simultaneously recharging several of the self-contained electrical power sources 24 that are not
in use. In the illustrated embodiment, battery charger 36 is supplied with electrical power via a
power cord 38 (FIG. 6) and includes four bays 40, each configured to receive and electrically
engage the electrical contacts of the electrical source input connector, located at connector
projection 32, for recharging the power source 24. As best shown 1n FIGS. 5 and 7, each bay 40
includes a generally circular recess 42 for receiving a respective connector projection 32, which
1s generally cylindrical. Extending laterally outwardly from each projection-receiving recess 42
1s a set of four slots 44, each configured to receive a respective one of projection walls 34
associated with the connector projection 32 of a given power source 24. It will be appreciated
that the electrical input connector 33 of furniture-mounted electrical charging station 10 may be
substantially 1dentical in configuration to projection-receiving recess 42 and slots 44 of battery
charger 36, and is located in the interior of housing 14 and accessible through the opening that is

formed 1n rearward surface 14b.

[0038] It 1s envisioned that, in most applications, furniture-mounted electrical charging station
10 would primarily be used to supply small or portable electronic devices with low voltage DC
power for recharging purposes. Therefore, electrical output connectors 16 may be low voltage
DC connectors or receptacles of substantially any type, including USB connectors, mini-USB
connectors, micro-USB connectors, USB-C connectors, round and/or co-axial receptacles or
ports, and the like, and may include two or more electrical connectors of the same or different
configurations to provide access to electrical power for common types of devices. In the

1llustrated embodiment, the C-shaped housing is readily fitted and re-fitted with substantially any
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desired selection of connectors, based on the needs of a particular application. Mobile phones,
electronic media players, hand-held or tablet computers, and the like may be charged while they
are resting atop the furniture article, such as via a direct electrical connection using a charging
cord and a compatible plug for engagement with one of the low voltage DC outlets 16, or using
wireless power transmission technologies such as magnetic field inductive resonance or electric
field resonant capacitive coupling technologies.

[0039] Although the furniture charging stations described herein are primarily intended to
provide users with access to low voltage DC power, it will be appreciated that high voltage AC
power may optionally be provided at separate AC power outlets 46 (FIG. 4). AC power outlets
46 may be energized when charging station 10 is equipped with a rechargeable battery having
sufficient capacity, and a DC-to-AC converter contained 1nside the interior of housing 14. It 1s
also envisioned that AC outlets 46 may be energized only when a separate or optional power
cord (not shown) is connected to an energized wall outlet or other power source to supply high
voltage AC power directly to charging station 10.

[0040] In applications where the charging station 1s equipped with an optional AC power cord,
low voltage DC outlets 16 and high voltage AC outlets 46 may be simultaneously energized by
power received from the AC power cord (an AC-to-DC converter would be used to supply power
to the low voltage DC outlets) and, optionally, may also be used to recharge self-contained
power source 24 if one is coupled to the charging station 10. A cord-receiving space or winding
structure may be provided near the charging station 10 to prevent any such cord from being
obtrusively visible or becoming an obstruction during periods of non-use. It is further

envisioned that wireless charging technologies may be used to recharge the self-contained power

sources 24, either while the power sources 24 are coupled to respective charging stations 10, or
in a dedicated battery charger similar to charger 36. In addition, charging station 10 may include

provisions for wireless charging of portable electronic devices, such as with a support pad with

conductive surfaces in an alternating-polarity arrangement, or with inductive or other contactless

wireless charging technology directing wireless electrical energy through an upper surface 48 of

table 12, or to another nearby surface where portable electronic devices with compatible wireless
power receivers can be supported.

[0041] It 1s further envisioned that charging station 10 may be equipped with a power switch that

selectively energizes and de-energizes the electrical output connector(s), and a charge level
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indicator to provide a visual or audible indication of the remaining energy capacity of self-
contained power source 24. Optionally, charging station 10 may include circuitry enabling it to
send a wireless signal to a monitoring station, the wireless signal including information such as
energy level of the power source 24, current and historical rates of energy consumption, and
approximately time remaining before power source 24 will need to be recharged. Moreover, it
will be appreciated that although the charging station 10 1s described and illustrated herein as
being configured for under-mount applications, such as being attached to the bottom surface 20
of table 12 near a perimeter edge thereof, charging stations may be adapted for attachment to
various other types of furniture articles and in other locations, such as mounted 1n an opening
formed in a table or desk surface, along a wall or room divider, or under the seat portion of a
chair, without departing from the spirit and scope of the present invention.

[0042] Accordingly, the furniture-mounted electrical charging station of the present invention
provides a self-contained power supply that is capable of charging mobile phones and other
small or portable electronic or electrical devices, and which may be particularly well suited for
use by patrons or customers of commercial establishments or work areas in which a temporary
low voltage power supply i1s occasionally needed or desired. The operators or administrators of
many such establishments and work areas often permit or encourage patrons or users to move
furniture as desired, so that the use of self-contained furniture-mounted electrical charging
stations facilitates moving tfurniture and/or reconfiguring work or gathering areas without
concern for power cords or disabling electrical power if the furniture is moved away from
traditional wall outlets. Further, the use of readily-replaceable and rechargeable batteries or
other types of electrical power sources permits operators to ensure that a sufficient energy source

1s substantially always available during periods of use.

[0043] 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 furniture-mounted electrical charging station comprising:

a housing defining an interior region, wherein said housing is configured for coupling to
a furniture article;

an electrical output connector mounted in said interior region of said housing and

accessible from outside said housing;

an electrical input connector positioned in said interior region of said housing and

accessible from outside said housing; and

a self-contained electrical power source configured to be simultaneously electrically
engaged to said electrical input connector and mechanically supported by at least one of said

electrical input connector and said housing;

wherein said self-contained electrical power source is removably mounted at said

housing.

2. The furniture-mounted electrical charging station of claim 1, wherein said housing
comprises a forward surface and a rearward surface opposite said forward surface, and wherein
said electrical output connector is accessible at said forward surface and said electrical input

connector is accessible through an opening formed in said rearward surface.

3. The furniture-mounted electrical charging station of claim 2, wherein said self-contained
electrical power source comprises a projection configured to be received through said opening
defined in said rearward surface, and further comprises a source output connector disposed at

said projection for electrically engaging said electrical input connector.

4, The furniture-mounted electrical charging station of claim 3, wherein said projection
comprises a source input connector configured to receive an electrical charging current from a

charger.
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5. The furniture-mounted electrical charging station of claim 4, wherein said source output

connector comprises said source input connector.

6. The furniture-mounted electrical charging station of claim 1, wherein said self-contained
electrical power source comprises a power source housing that remains outside of said housing

when said self-contained electrical power source is mounted at said housing.

7. The furniture-mounted electrical charging station of claim 1, further in combination with
a multi-bay battery charger configured to simultaneously support and recharge at least two of

said self-contained electrical power sources.

8. The furniture-mounted electrical charging station of claim 1, wherein said self-contained
power source comprises one chosen from a rechargeable battery, a rechargeable capacitor, and a

fuel cell.

0. The furniture-mounted electrical charging station of claim 1, wherein said electrical

output connector comprises a low voltage DC receptacle.

10.  The furniture-mounted electrical charging station of claim 9, wherein said low voltage
DC receptacle comprises at least one chosen from a USB charging receptacle or a coaxial

charging receptacle.

11.  The furniture-mounted electrical charging station of claim 1, further comprising a
mounting bracket configured to secure said housing to a downwardly-facing surface ot the

furniture article.

12.  The furniture-mounted electrical charging station of claim 11, wherein said mounting
bracket is generally L-shaped and comprises an upper horizontal leg securable to a downwardly-
facing bottom surface of the furniture article, and a forward leg extending downwardly from a

forward end of said upper horizontal leg, wherein said housing is connected to said forward leg.
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13.  The furniture-mounted electrical charging station of claim 12, wherein said forward leg

defines an opening through which said electrical output connector is accessible.

14.  The furniture-mounted electrical charging station of claim 13, comprising a plurality of
said electrical output connectors, and wherein said opening defined by said forward leg of said
mounting bracket comprises a substantially rectangular opening through which each of said

electrical output connectors is accessible.

15. A furniture-mounted electrical charging station comprising:

an elongate housing defining an interior region, a receptacle opening, and a power input
opening;

an electrical output connector mounted in said interior region of said housing and
supported in said receptacle opening for access from outside said housing;

an electrical input connector positioned in said interior region of said housing and
accessible through said power input opening; and

a self-contained electrical power source having a power output connector that 1s
insertable into said power input opening for engagement with said electrical input connector,
wherein said self-contained electrical power source is mechanically supported at said housing
upon engagement of said electrical input connector with said power input opening; and

a bracket configured for attachment to an underside of a furniture article, wherein said
bracket is configured to couple said elongate housing to the furniture article with said elongate
housing and said self-contained electrical power source positioned directly below the furniture

article.

16.  The furniture-mounted electrical charging station of claim 15, comprising at least two of
said electrical output connectors in side-by-side horizontal arrangement, wherein said bracket
comprises a downwardly-extending leg defining a substantially rectangular opening through

which respective openings of said electrical output connectors are accessible.

17.  The furniture-mounted electrical charging station of claim 15, wherein said receptacle

opening is at a forward end of said housing and said power input opening is at a rearward end of
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said housing, opposite said receptacle opening, and wherein when said self-contained electrical
power source is supported at said housing, a lowermost surface of said self-contained electrical

power source is positioned above a lowermost surface of said housing.

18. A furniture-mounted electrical charging station comprising:

a housing configured for coupling to a downwardly-facing lower surface ot a furniture
article;

an electrical output mounted at said housing and operable to convey electrical power to a
portable electronic device positioned along an upwardly-facing upper surface of the furniture
article;

an electrical input connector at said housing and accessible from outside said housing;
and

a rechargeable electrical power source configured for removable mounting below the
downwardly-facing lower surface of the furniture article and for electrical engagement with said
electrical input connector, wherein said rechargeable electrical power source is operable to

supply electrical power to said electrical power output via said electrical input connector.

19.  The furniture-mounted electrical charging station of claim 18, wherein said electrical
output comprises a low voltage DC connector configured to receive a charging plug associated

with the portable electronic device.

20.  The furniture-mounted electrical charging station of claim 18, wherein said rechargeable
electrical power source and said housing are configured for simultaneous electrical and
mechanical connection of said rechargeable electrical power source to said housing, whereby

said rechargeable electrical power source is directly supported by said housing.
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