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FIG. 1

(57) Abstract: In some embodiments, apparatuses, and methods are provided
pertaining to lockers that can be secured in a docking station. In some embodi-
ments, a system comprises a docking station, the docking station configured to
selectively secure and release one or more lockers and receive a command to
allow one of the one or more lockers to be released, wherein each of the one or
more lockers is removable from the docking station, and wherein each of the
one or more lockers comprises a storage portion and a securement mechanism
for securing each of the one or more lockers to the docking station.
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DOCKING STATION WITH REMOVABLE LOCKERS

Cross-Reference to Related Application

[0001] This application claims the benefit of U.S. Provisional Application Number 62/422,794,

filed November 16, 2016, which is incorporated by reference in its entirety herein.

Technical Field

[0002] This invention relates generally to storage devices and, more particularly, storage devices

that are secured by a docking station.

Background

[0003] Oftentimes, people may find it convenient to have a storage device to hold their
belongings. For example, a traveler may find it convenient to have a storage device to secure his
or her belongings, or to carry his or her belongings while traversing a public transit facility such
as an airport. As another example, a shopper living in a city who does not own a vehicle may
find i1t convenient to have a storage device capable of carrying purchased items, such as
groceries, from the store to his or her home. While a traveler may be able to rent a cart while
traversing the airport and a shopper may be able to utilize a cart while in a store, these solutions
have drawbacks. With regard to the traveler, he or she must return the cart before boarding a
plane or leaving the airport. With regard to the shopper, he or she must return the cart when
leaving the store property. In both cases, the traveler and shopper are forced to contend with

their items and purchases without the aid of a cart at some point.

Brief Description of the Drawings

[0004] Disclosed herein are embodiments of systems, apparatuses, and methods pertaining to

lockers that can be secured in a docking station. This description includes drawings, wherein:

[0005] FIG. 1 depicts a docking station 102 securing multiple lockers, according to some

embodiments;

[0006] FIG. 2 depicts a locker 200 that is capable of being secured in a docking station,

according to some embodiments;
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[0007] FIG. 3 is a block diagram of a system 300 including a locker 302, a docking station 314,

and a backend 312 according to some embodiments; and

[0008] FIG. 4 is a flow diagram of example operations for releasing a locker from a docking

station, according to some embodiments.

[0009] Elements in the figures are illustrated for simplicity and clarity and have not necessarily
been drawn to scale. For example, the dimensions and/or relative positioning of some of the
elements in the figures may be exaggerated relative to other elements to help to improve
understanding of various embodiments of the present invention. Also, common but well-
understood elements that are useful or necessary in a commercially feasible embodiment are
often not depicted in order to facilitate a less obstructed view of these various embodiments of
the present invention. Certain actions and/or steps may be described or depicted in a particular
order of occurrence while those skilled in the art will understand that such specificity with
respect to sequence is not actually required. The terms and expressions used herein have the
ordinary technical meaning as is accorded to such terms and expressions by persons skilled in the
technical field as set forth above except where different specific meanings have otherwise been

set forth herein.

Detailed Description

[0010] Generally speaking, pursuant to various embodiments, systems, apparatuses and methods
are provided herein pertaining to lockers that can be secured in a docking station. In some
embodiments, a system comprises a docking station, the docking station configured to selectively
secure and release one or more lockers and receive a command to allow one of the one or more
lockers to be released, wherein each of the one or more lockers is removable from the docking
station, and wherein each of the one or more lockers comprises a storage portion and a

securement mechanism for securing each of the one or more lockers to the docking station.

[0011] As previously discussed, many people may find it convenient to have access to a storage
device to secure and/or carry their items. While a traveler may be able to utilize a cart while in
the airport to carry his or her luggage and a shopper may be able to utilize a cart while on store
property, the traveler and shopper are both left managing their belongings unaided at times.

Consequently, a need exists for a system that allows people to utilize a storage device to aid in
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transport of their belongings. Some embodiments described herein seek to provide a storage
device that can help people transport their belongings. In one embodiment, a locker system
exists in which lockers are secured in a docking station. People can retrieve lockers from the
docking station and use the lockers to transport their belongings. The discussion of FIG. 1

provides an overview of one such system.

[0012] FIG. 1 depicts a docking station 102 securing multiple lockers, according to some
embodiments. The docking station 102 includes a securement mechanism which secures the
lockers to the docking station 102. For example, as depicted in FIG. 1, the docking station 102
includes four securement mechanisms: a first securement mechanism 112, a second securement
mechanism 114, a third securement mechanism 116, and a fourth securement mechanism 118.
FIG. 1 depicts three lockers: a first locker 106, a second locker 108, and a fourth locker 110.
Each of the securement mechanisms is associated with one of the lockers. Specifically, the first
securement mechanism 112 is associated with the first locker 106, the second securement
mechanism 114 1s associated with the second locker 108, and the fourth securement mechanism
118 is associated with the fourth locker 110. Note that a locker (not pictured) has been removed
from the docking station 102 and that the third securement mechanism 116 would be associated

with this removed locker.

[0013] In some embodiments, the docking station 102 also includes a control device 104 which
allows people to retrieve a locker from the docking station 102. For example, a person can use
the control device 104 to rent or reserve a locker. The control device 104 can include a display
device (e.g., a LCD/LED/CRT screen with or without touch capabilities) and present a graphical
user interface (GUI). In some embodiments, the control device 104 can also include a payment
mechanism. In such embodiments, a person can rent or reserve a locker, as well as pay for use of
the locker, at the docking station 102. In some embodiments, the docking station 102 includes a
communications device. In such embodiments, a person can rent or reserve a locker remotely
(i.e., while physically distant from the docking station 102) via a computer or mobile device.
After a person rents or reserves a locker, the docking station 102 can transmit a command to
release the locker. In some embodiments, the docking station selects which locker to release,
while in other embodiments, the person can select which locker to release. For example, after

renting or reserving a locker, the control device 104 can present a code to the person. The person
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can then enter the code at a station associated with a locker of his or her choosing or select a
locker via the control device 104. As one example, the person can choose the first locker 106.
After entering the code at a station associated with the first locker 106 or selecting the first
locker 106 via the control device 104, the docking station 102 can transmit a command to the
first securement mechanism 112 to release the first locker 106. The person can then remove the
first locker 106 from the docking station 102. In some embodiments, the docking station 102 can
be one of many docking stations. In such embodiments, the person may be able to return the first
locker 106 to any of the many docking stations. The many docking station can be located
throughout a geographic area (e.g., a neighborhood, city, state, country, etc.). In the case of

travelers, airports across the country can include the many docking stations.

[0014] As an alternative, or in addition to, renting lockers, in some embodiments, people may
own a locker. In such embodiments, the person can store his or her locker at the docking station

102 (or any other docking station) as is convenient and for easy retrieval.

[0015] While the discussion of FIG. 1 provides an overview of a docking station from which
people can rent or reserve lockers, the discussion of FIG. 2 provides greater detail about lockers

that can be rented or reserved from a docking station.

[0016] FIG. 2 depicts a locker 200 that is capable of being secured in a docking station,
according to some embodiments. The locker 200 includes a handle 202, a storage portion 208,
wheels 210, and securement portion 206. In some embodiments, as is the case with the locker
200 depicted in FIG. 2, the locker 200 can also include an antenna 204. A person can guide or
pull the locker 200 via the handle 202. In some embodiments, the locker 200 includes a
propulsion unit that can drive the wheels 210 for example, via a drive mechanism. The
propulsion unit can be powerful enough to move the locker 200, or can simply provide assistance
to the person in pulling or pushing the locker 200. If the locker 200 includes a propulsion unit,
the locker 200 can also include a battery or other energy store. In such embodiments, the
docking station can be configured to charge the battery when the locker 200 is secured in the
docking station. Additionally, the locker 200 may be configured to connect to a power supply in

the person’s car. In such embodiments, the person’s car can charge the locker 200.
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[0017] The storage portion 208 is capable of holding the person’s belongings. In some
embodiments, the storage portion 208 can be condition-controlled. For example, the locker 200
can include a condition control device that maintains the temperature, humidity, etc. inside the
storage portion 208. In some embodiments, the storage portion 208 can also be locked. That is,
a door of the locker 200 can be locked. The storage portion 208 can be locked with a traditional
key mechanism or with an electronic lock. In the case of an electronic lock, the locker 200 can
include a validation mechanism that allows the person to unlock the storage portion 208. For
example, the validation mechanism can be a user input (e.g., a keypad or touchscreen), a
biometric device, or a near field communication (“NFC”) reader. In some embodiments, the
validation mechanism can also cause the wheels 210 to be locked to prevent movement of the
locker 200 by unauthorized persons. As one example, the validation mechanism can be a
biometric device located in the handle 202. When the person holds the handle 202, the

validation mechanism can unlock the wheels 210, assuming the person is an authorized person.

[0018] The securement portion 206 allows a securement mechanism of the docking station to
secure the locker 200 when the locker 200 is docked at the docking station. The securement
portion 206 can take any suitable form. For example, the securement portion 206 can be a
physical mechanism (e.g., a latch, clip, etc.) or an electronic mechanism (e.g., an electromagnet).
The docking station can transmit commands to the securement mechanism or the securement
portion 206 to release the locker 200 from the docking station (i.e., allow the locker 200 to be

removed from the docking station).

[0019] As previously discussed, in some embodiments, the locker 200 can include an antenna
204. The antenna 204 can be connected to a communications device to allow the locker 200 to
transmit messages. For example, the locker 200 can transmit messages to the docking station or
a backend. Additionally, in some embodiments, the locker 200 can include a network adapter.
In such embodiments, the locker 200 may be able to provide connectivity to the person. For
example, the network adapter can be an access point that broadcasts a Wi-Fi signal. In such

embodiments, the person may be able to connect to the Wi-Fi signal.

[0020] While the discussion of Fig. 2 provides greater detail about a locker, the discussion of
FIG. 3 provides additional detail about a system including the locker, a docking station, and a

backend.
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[0021] FIG. 3 is a block diagram of a system 300 including a locker 302, a docking station 314,
and a backend 312, according to some embodiments. The locker 302 includes a control circuit
304. The control circuit 304 can comprise a fixed-purpose hard-wired hardware platform
(including but not limited to an application-specific integrated circuit (ASIC) (which is an
integrated circuit that is customized by design for a particular use, rather than intended for
general-purpose use), a field-programmable gate array (FPGA), and the like) or can comprise a
partially or wholly-programmable hardware platform (including but not limited to
microcontrollers, microprocessors, and the like). These architectural options for such structures
are well known and understood in the art and require no further description here. The control
circuit 304 1s configured (for example, by using corresponding programming as will be well
understood by those skilled in the art) to carry out one or more of the steps, actions, and/or

functions described herein.

[0022] By one optional approach the control circuit 304 operably couples to a memory. The
memory may be integral to the control circuit 304 or can be physically discrete (in whole or in
part) from the control circuit 304 as desired. This memory can serve, for example, to non-
transitorily store the computer instructions that, when executed by the control circuit 304, cause
the control circuit 304 to behave as described herein. As used herein, this reference to “non-
transitorily” will be understood to refer to a non-ephemeral state for the stored contents (and
hence excludes when the stored contents merely constitute signals or waves) rather than
volatility of the storage media itself and hence includes both non-volatile memory (such as read-
only memory (ROM) as well as volatile memory (such as an erasable programmable read-only

memory (EPROM).

[0023] In some embodiments, the locker 302 includes a communications device 308. The
communications device 308 may allow communication between the locker 302 and the backend
312 and, in some embodiments, the locker 302 and the docking station 314. The
communications device 308 can be wired or wireless. Additionally, the docking station 314 and
the backend 312 can communicate. In some embodiments, a person can rent or reserve the
locker 302 online before going to the docking station 314. In such embodiments, the backend

312 can provide information about the person and the rental or reservation to the docking station
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314. For example, the backend 312 can transmit an indication of the person’s identity or user

account, payment information, reservation details, etc. to the docking station 314.

[0024] In some embodiments, the locker 302 also includes a propulsion unit and a battery 306.
In such embodiments, the propulsion unit and battery 306 can allow the locker 302 to move with
little or no effort, as described above. Additionally, in some embodiments, the locker 302 can
include a network adapter 310. The network adapter 310 can provide connectivity, such as Wi-

Fi connectivity, to a person using the locker 302.

[0025] While the discussion of FIG. 3 provides greater detail about a system including a locker
and a docking station, the discussion of FIG. 4 provides greater detail about releasing a locker

from a docking station.

[0026] FIG. 4 is a flow diagram of example operations for releasing a locker from a docking

station, according to some embodiments. The flow begins at block 402.

[0027] At block 402, a request for a locker is received. The request for the locker can be
received at the docking station (e.g., via user input at a control unit) or at a backend (e.g., a
backend server). For example, a person can request (i.e., rent or reserve) a locker at the docking
station and/or online before going to the docking station via a computer or mobile device. In
some embodiments, the backend can store user account information (e.g., user identities,
payment information, etc.). In such embodiments, a person can log in to their account via the

backend and request a locker. The flow continues at block 404.

[0028] At block 404, authorization information is received. For example, the docking station or
the backend can receive the authorization information. The authorization information can be an
indication that the person requesting the locker is authorized to receive the locker. For example,
the authorization information can indicate that the person is a member of a service associated
with the locker system or that the person has paid to rent or reserve the locker. In embodiments
in which the person requests a locker at the docking station, the authorization information can be
received at the docking station via a control unit or other input device or payment mechanism. In
embodiments in which the person has requested a locker remotely, the backend can provide the

authorization information to the docking station. The flow continues at block 406.
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[0029] At block 406, a selected locker is determined. For example, the docking station or the
backend can determine a selected locker. In some embodiments, all of the lockers at the docking
station are the same or similar and the locker can be selected automatically for the person. For
example, the docking station or backend can select a locker based on a rotation plan (e.g., to try
to maintain similar usage of all lockers at the docking station), based on known problems with
lockers (e.g., not select lockers that are known to be broken or damaged), or any other suitable
scheme. In other embodiments, some or all of the lockers at the docking station may be different
from each other. For example, the lockers may be different sizes, have different capabilities, be
available to different groups of people, etc. In such embodiments, the docking station or the
backend can select a locker based on the person’s needs or group membership. For example, if
the person is going to transport perishable items in the locker, the docking station or backend can
select a locker that includes a condition control device and that has sufficient power (e.g., a
battery level) sufficient to meet the person’s needs. Additionally, or alternatively, the person can
select a locker at the time of the request or at the time of retrieval. The person can select a locker
by simply removing a locker, entering a code at the docking station, or entering a selection at the

docking station. The flow continues at block 408.

[0030] At block 408, a command is transmitted to release the selected locker. The command can
be transmitted by the docking station to a securement mechanism associated with the selected
locker. In some embodiments, a command is transmitted from the backend to the docking
station before the docking station transmits the command to the securement mechanism. Once
released, the person can use the locker for any suitable term. For example, the person can use
the locker for a set time period or an unlimited time period. Additionally, in some embodiments,
the person can select a term. In such embodiments, different terms may have different
requirements, such as different costs, different subscription levels, different memberships, etc.
Additionally, as previously discussed, in some embodiments the lockers may be privately owned

and stored at the docking station.

[0031] In some embodiments, a system comprises a docking station, the docking station
configured to selectively secure and release one or more lockers and receive a command to allow
one of the one or more lockers to be released, wherein each of the one or more lockers is

removable from the docking station, and wherein each of the one or more lockers comprises a
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storage portion and a securement mechanism for securing each of the one or more lockers to the

docking station.

[0032] In some embodiments, a method comprises receiving, at a docking station housing one or
more lockers, a request for a locker, receiving, at the docking station, authorization information
for a user, determining, by the docking station, a selected locker from the one or more lockers,
and transmitting, by the docking station to a securement mechanism associated with the selected

locker, a command to allow the selected locker to be released from the docking station.

[0033] Those skilled in the art will recognize that a wide variety of other modifications,
alterations, and combinations can also be made with respect to the above described embodiments
without departing from the scope of the invention, and that such modifications, alterations, and

combinations are to be viewed as being within the ambit of the inventive concept.
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CLAIMS

What 1s claimed is:

1. A system for selectively securing and releasing lockers to customers for use, the system
comprising;
a docking station, wherein the docking station includes a user input device, and wherein
the docking station is configured to:
selectively secure and release one or more lockers; and
receive, via the user input device from a customer, a command to allow one of the
one or more lockers to be released; and
the one or more lockers, wherein each of the one or more lockers is removable from the
docking station, and wherein each of the one or more lockers comprises:
a storage portion, wherein the storage portion is configured to receive, from the
customer, one or more items;
a door, wherein the door 1s configured to provide access for the customer to the
storage portion; and
a securement mechanism, wherein the securement mechanism is configured to
secure each of the one or more lockers to the docking station, and wherein
the securement mechanism is configured to receive commands to release

each of the one or more lockers from the docking station.
2. The system of claim 1, wherein the docking station is further configured to:
receive, from the customer via a remote device, the command to allow one of the one or
more lockers to be released.

3. The system of claim 1, wherein the user input device is a touchscreen device.

4. The system of claim 1, wherein the docking station is further configured to:

10
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in response to receipt of a command to release a first locker of the one or more lockers,
transmit, to a securement mechanism associated with the first locker, an

instruction to release the first locker.

5. The system of claim 1, wherein each of the one or more lockers further comprise:
a validation mechanism for allowing access to an associated one of the one or more

lockers.

6. The system of claim 5, wherein the validation mechanism is one or more of an NFC

reader, a biometric scanner, and a keypad.

7. The system of claim 5, wherein each of the one or more lockers includes a handle, and
wherein the validation mechanism of each of the one or more lockers 1s located in the handle of

each of the one or more lockers.

8. The system of claim 1, wherein the docking station includes a payment mechanism.

9. The system of claim 1, wherein each of the one or more lockers further comprises:
a propulsion unit; and

one or more controls configured to actuate the propulsion unit.

10. The system of claim 1, wherein the docking station is further configured to:

provide electrical power to the one or more lockers.

11. A method for selectively securing and releasing lockers to customers for use, the method
comprising;
receiving, at a docking station housing one or more lockers, a request for a locker,
wherein the request is received from a customer via a user interface, wherein each
of the one or more lockers includes a storage portion and a door, wherein the
storage portion is configured to receive one or more items, and wherein the door

is configured to provide access to the storage portion;

11
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receiving, at the docking station, authorization information for the customer;

determining, by the docking station, a selected locker from the one or more lockers; and

transmitting, by the docking station to a securement mechanism associated with the
selected locker, a command to allow the selected locker to be released from the

docking station.

12. The method of claim 11, wherein the request for the locker is received from a device

remote from the docking station.

13. The method of claim 11, wherein the request for a locker 1s received via a user interface

located on the docking station.

14. The method of claim 11, wherein the authorization information includes one or more of
payment information, identification information, account information, and membership

information.
15. The method of claim 11, wherein the determining, by the docking station, a selected
locker from the one or more lockers comprises:
receiving, from the user, an indication of the selected locker.
16. The method of claim 11, further comprising:
receiving, at a validation mechanism of the selected locker, validation information,

wherein the validation information allows access to the selected locker.

17. The method of claim 16, wherein the validation mechanism is one or more of an NFC

reader, a biometric scanner, and a keypad.

18. The method of claim 17, wherein the selected locker includes a handle, and wherein the

validation mechanism is located in the handle.

19. The method of claim 11, further comprising:

12
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providing, by the docking station, electrical power to the one or more lockers.

13
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