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DEVICE CHARGING SYSTEM
REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of co-pending U.S. Provisional Patent Application
No. 62/850,284, filed May 20, 2019, the entire contents of which are incorporated by reference.

FIELD

[0002] The present disclosure relates to a device charging system, including a portable

device charging unit and a storage station.
SUMMARY

[0003] In one independent aspect, a portable device charging unit includes a battery, a base
supporting the battery and including an inductive charging surface, and at least one retainer for

selectively securing an electronic device in engagement against the inductive charging surface.

[0004] In some aspects, the retainer includes an arm that is movable between an extended
position and a retracted position, the arm being configured to retain the electronic device while in

the extended position.

[0005] In some aspects, the arm includes a first portion and a second portion, the first portion
being extendable and retractable relative to the base, the second portion being extendable and

retractable relative to the first portion.
[0006] In some aspects, the arm is slidable relative to the base.

[0007] In some aspects, the retainer includes an arm positioned adjacent an edge of the base
portion, the arm biased to engage the electronic device and retain the electronic device relative to

the inductive charging surface.

[0008] In some aspects, the retainer includes a resilient member that is capable of

accommodating electronic devices of various sizes and shapes.
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[0009] In some aspects, the retainer includes a receptacle formed from a resilient material,

the receptacle configured to receive a portion of the electronic device.

[0010] In some aspects, the retainer includes a band formed from a resilient material, the

band extending across a corner of the charging surface.

[0011] In some aspects, the retainer includes an arm positioned adjacent an edge of the base
portion and configured to engage an edge of the electronic device, the arm biased toward a

retracted position.
[0012] In some aspects, the retainer includes a clamp arm.

[0013] In some aspects, the retainer includes a reusable adhesive surface positioned adjacent

the inductive charging surface.

[0014] In another independent aspect, a system is provided for storing and dispensing
charging units for portable electronic devices. The system includes: at least one portable
charging unit and a terminal. The charging unit includes a body and a battery supported on the
body, and the charging unit is configured to engage an electronic device and provide electrical
current to the electronic device. The terminal includes a receptacle for storing the at least one

portable charging unit, and the terminal is configured to provide electrical current to the battery.

[0015] In some aspects, the terminal is configured to inhibit removal of the charging unit

until a predetermined condition has been satisfied.

[0016] In some aspects, the predetermined condition includes completion of a financial

transaction.

[0017] In some aspects, the receptacle includes multiple slots, each slot configured to receive

one of the charging units.

[0018] In some aspects, the charging unit body includes an inductive charging surface, and at
least one retainer for selectively securing the electronic device in engagement against the

inductive charging surface.
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[0019] In some aspects, the retainer includes an arm that is movable between an extended

position and a retracted position, the arm configured to engage and retain the electronic device.

[0020] In some aspects, the retainer includes a receptacle formed from a resilient material,

the receptacle configured to receive a portion of the electronic device.

[0021] In some aspects, the retainer includes a band formed from a resilient material, the

band extending across a corner of the charging surface.

[0022] In some aspects, the retainer includes a reusable adhesive surface positioned adjacent

the inductive charging surface.

[0023] Other aspects will become apparent by consideration of the detailed description and

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a perspective view of a docking station.

[0025] FIG. 2 is another perspective view of the docking station of FIG. 1.

[0026] FIG. 3 is a perspective view of a device charger with retention arms in retracted

positions.
[0027] FIG. 4 is another perspective view of the device charger of FIG. 3.

[0028] FIG. 5 is a perspective of the device charger of FIG. 3 with retention arms in

extended positions.
[0029] FIG. 6 is another perspective view of the device charger of FIG. 5.
[0030] FIG. 7 is a perspective view of a device charger according to another embodiment.

[0031] FIG. 8 is a perspective view of an electronic device coupled to the device charger of

FI1G. 7.
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[0032] FIG. 9 is a perspective of the device charger according to another embodiment, with a

retention arm in an extended position.

[0033] FIG. 10 is a perspective view of the device charger of FIG. 9, with the retention arm

in a retracted position.
[0034] FIG. 11 is a perspective view of a device charger according to another embodiment.

[0035] FIG. 12 is a perspective view of an electronic device coupled to the device charger of

FIG. 11.
[0036] FIG. 13 is a perspective view of a device charger according to another embodiment.

[0037] FIG. 14 is a perspective view of an electronic device coupled to the device charger of

FI1G. 13.

[0038] FIG. 15 is a perspective view of an electronic device coupled to a device charger

according to another embodiment.

[0039] FIG. 16 is a perspective view of an electronic device coupled to a device charger

according to another embodiment.
DETAILED DESCRIPTION

[0040] Before any embodiments are explained in detail, it is to be understood that the
disclosure is not limited in its application to the details of construction and the arrangement of
components set forth in the following description or illustrated in the following drawings. The
disclosure is capable of other embodiments and of being practiced or of being carried out in
various ways. Also, it is to be understood that the phraseology and terminology used herein is
for the purpose of description and should not be regarded as limiting. Use of “including” and
“comprising” and variations thereof as used herein is meant to encompass the items listed
thereafter and equivalents thereof as well as additional items. Use of “consisting of” and
variations thereof as used herein is meant to encompass only the items listed thereafter and

equivalents thereof. Unless specified or limited otherwise, the terms “mounted,” “connected,”
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“supported,” and “coupled” and variations thereof are used broadly and encompass both direct

and indirect mountings, connections, supports, and couplings.

[0041] FIGS. 1 and 2 illustrate a docking station 10 for storing and dispensing charging
units. In the illustrated embodiment, the docking station 10 stores multiple inductive charging
units that can be dispensed to one or more users. In some embodiments, the charging units can
be rented for a period of time, can be provided free of charge, or can be purchased (e.g., in the
event the charging unit is not returned to the docking station). In some embodiments, the
docking station 10 includes hardware and software providing communication with mobile
devices (e.g., smartphones). For example, a customer may purchase or “check out” a charging
unit, and in response the docking station 10 may unlock a charging unit and make it available to
the customer. In some embodiments, the station 10 includes multiple slots or receptacles 14, and
a charging unit may be stored in each of the receptacles 14. In some embodiments, the charging
unit may be charged by the station 10 while stored on the station 10. The station 10 may
authorize a charging unit to be removed from its associated receptacle 14 after a pre-determined

event (e.g., payment of a fee).

[0042] FIGS. 3-6 illustrate an example of a device charging unit 30. In the illustrated
embodiment, the charging unit 30 includes a battery pack 32 (FIG. 3) supported (e.g., enclosed)
in a housing, and an inductive charging surface 34. The charging unit 30 further includes
retainers 42 (FIG. 5 and 6) for securing an electronic device (e.g., a mobile phone 14 — FIG. 8)
against the inductive charging surface 34. In the illustrated embodiment, the charging unit 30
also includes an indicator 38 (e.g., a light) to notify a user of the remaining charge on the
charging unit’s battery pack 32. In addition, in the illustrated embodiment the charging unit 30
includes one or more charging ports 40 (e.g., a USB-C port). The charging port 40 can be
coupled to a power source to re-charge the charging unit battery pack and/or provide an auxiliary
connection for a user to charge an electronic device. In other embodiments, the charging unit 30
may include one or more cords and connectors either in addition to or instead of the charging

port 40.

[0043] As shown in FIGS. 5 and 6, the retainers 42 include one or more projections 46

positioned adjacent a lower end of the charging unit 30, and a pair of arms 50. Each arm 50 is
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positioned adjacent a side of the charging unit. In the illustrated embodiment, each arm 50
includes a first portion 54 and a second portion 58. The first portion 54 is extendable and
retractable in a lateral direction (e.g., parallel to a plane of the charging surface 34), while the
second portion 58 is coupled to the first portion 54 and is extendable and retractable in a normal
direction (e.g., perpendicular to a plane of the charging surface 34). The arm portions 54, 58 can
be extended so that the arms 50 engage and retain the electronic device 14, and can be retracted
to provide a slimmer profile for storage. The arms 50 may be biased by, for example, a spring

(not shown) or another suitable mechanism.

[0044] In other embodiments, as shown for example in FIGS. 7 and 8, the charging unit 30
can include clamp arms 50 and a single elongated projection 46 to engage the electronic device
14. The clamp arms 50 are substantially fixed but may be moved elastically to position the
electronic device 14 between the clamp arms 50 and the charging surface 34. In some
embodiments, the electronic device 14 may be positioned in the charging unit 30 by sliding the

electronic device from one end of the charging unit toward the end having the projection 46.

[0045] FIGS. 9 and 10 illustrate a charging unit 230 according to another embodiment.
Rather than arms positioned adjacent the sides, the charging unit 230 includes retainers
positioned adjacent the ends of the unit 230. In the illustrated embodiment, a clamp or arm 250
is positioned adjacent one end of the unit 230, and an extendable/retractable projection 246 is
positioned adjacent an opposite end of the unit 230. The projection 246 includes a wedge
surface to engage an end of the electronic device 14, and the projection 246 is biased (e.g., by a
spring) toward a retracted position to bias the electronic device into engagement with the fixed

arm 250.

[0046] FIGS. 11 and 12 illustrate a charging unit 430 according to another embodiment. The
charging unit 430 includes a pair of retainers 442, each of which is positioned adjacent an
opposite end of the unit 430 from the other. Each retainer 442 is formed as a resilient band or
receptacle and is capable of stretching to accommodate devices of various sizes. In the
illustrated embodiment, each retainer 442 is formed as a member having a closed end. Each

retainer 442 may include a lip or tab 448 that can be gripped by a user to facilitate inserting a
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portion of the electronic device 14 into the retainer 442 or removing the electronic device from

the retainer 442.

[0047] FIGS. 13 and 14 illustrate a charging unit 630 according to another embodiment. The
charging unit 630 includes a retaining surface 644 positioned adjacent an inductive charging
surface 634. In the illustrated embodiment, the retaining surface 644 extends around an outer
peripheral portion of the charging surface 634. The retaining surface 644 includes a reusable
adhesive that is capable of sticking to a surface of an electronic device 14. Electronic devices

can be adhered to and removed from retaining surface 644 many times.

[0048] FIG. 15 illustrates a charging unit 830 according to another embodiment. The
charging unit 830 includes a clamp retainer 842 positioned adjacent one side of the unit 830. In
the illustrated embodiment, the clamp retainer 842 is biased toward an inductive charging surface
to retain an electronic device, but the clamp retainer 842 can be actuated or pivoted to an open
position in order to permit an electronic device to be positioned between the clamp retainer 842
and the charging surface. In addition, the charging unit 830 can include a projection 846

positioned adjacent one or more ends of the unit 830.

[0049] FIG. 16 illustrates a charging unit 1030 according to another embodiment. The
charging unit 1030 includes a retainers 1042, each of which is positioned adjacent a respective
corner of the unit 1030. Each retainer 1042 is formed as a resilient band oriented to extend
across a corner, and the retainers 1042 are capable of stretching to accommodate devices of

various sizes.

[0050] Among other things, the provision of portable charging units permits a user to charge
an electronic device while moving and while charging the device. A user may purchase or
borrow a charging unit having a charged battery from a docking station 10 and may use the
electronic device 14 during charging. Once charging is complete and/or the user is finished
using the charging unit, the charging unit may be returned to the docking station for re-charging

for use by the same or another user.

[0051] The embodiments described above and illustrated in the figures are presented by way

of example only and are not intended as a limitation upon the concepts and principles presented
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herein. As such, it will be appreciated that variations and modifications exist within the scope

and spirit of one or more independent aspects as described.
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CLAIMS
What is claimed is:

1. A portable device charging unit comprising:
a battery;
a base supporting the battery and including an inductive charging surface; and
at least one retainer for selectively securing an electronic device in engagement against

the inductive charging surface.

2. The portable device charging unit of claim 1, wherein the retainer includes an arm that is
movable between an extended position and a retracted position, the arm being configured to

retain the electronic device while in the extended position.

3. The portable device charging unit of claim 2, wherein the arm includes a first portion and
a second portion, the first portion being extendable and retractable relative to the base, the

second portion being extendable and retractable relative to the first portion.

4. The portable device charging unit of claim 2, wherein the arm is slidable relative to the
base.
5. The portable device charging unit of claim 1, wherein the retainer includes an arm

positioned adjacent an edge of the base portion, the arm biased to engage the electronic device

and retain the electronic device relative to the inductive charging surface.

6. The portable device charging unit of claim 1, wherein the retainer includes a resilient

member that is capable of accommodating electronic devices of various sizes and shapes.

7. The portable device charging unit of claim 1, wherein the retainer includes a receptacle
formed from a resilient material, the receptacle configured to receive a portion of the electronic

device.

8. The portable device charging unit of claim 1, wherein the retainer includes a band formed

from a resilient material, the band extending across a corner of the charging surface.
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9. The portable device charging unit of claim 1, wherein the retainer includes an arm
positioned adjacent an edge of the base portion and configured to engage an edge of the

electronic device, the arm biased toward a retracted position.
10.  The portable device charging unit of claim 1, wherein the retainer includes a clamp arm.

11.  The portable device charging unit of claim 1, wherein the retainer includes a reusable

adhesive surface positioned adjacent the inductive charging surface.

12. A system for storing and dispensing charging units for portable electronic devices, the
system comprising:

at least one portable charging unit, the charging unit including a body and a battery
supported on the body, the charging unit configured to engage an electronic device and provide
electrical current to the electronic device; and

a terminal including a receptacle for storing the at least one portable charging unit, the

terminal configured to provide electrical current to the battery.

13.  The system of claim 12, wherein the terminal is configured to inhibit removal of the

charging unit until a predetermined condition has been satisfied.

14. The system of claim 13, wherein the predetermined condition includes completion of a

financial transaction.

15. The system of claim 12, wherein the receptacle includes multiple slots, each slot

configured to receive one of the charging units.

16.  The system of claim 12, wherein the charging unit body includes an inductive charging
surface, and at least one retainer for selectively securing the electronic device in engagement

against the inductive charging surface.

17.  The system of claim 16, wherein the retainer includes an arm that is movable between an
extended position and a retracted position, the arm configured to engage and retain the electronic

device.

10
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18.  The system of claim 16, wherein the retainer includes a receptacle formed from a resilient

material, the receptacle configured to receive a portion of the electronic device.

19. The system of claim 16, wherein the retainer includes a band formed from a resilient

material, the band extending across a corner of the charging surface.

20.  The system of claim 16, wherein the retainer includes a reusable adhesive surface

positioned adjacent the inductive charging surface.

11
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