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DEVICE TO FACILITATE MOVING AN ELECTRICAL CABLE OF AN ELECTRIC
VEHICLE CHARGING STATION AND METHOD OF PROVIDING THE SAME

STATEMENT REGARDING FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT
[0001] This invention was made with United States Government support under Contract No.
DE-EE00002194 awarded by the Department of Energy. The United States Government has

certain rights in this invention.

CROSS-REFERENCE TO RELATED APPLICATIONS

[0002] This application claims the benefit of United States Provisional Patent Application
Serial No. 61/489,187, filed May 23, 2011. This application is also a continuation-in-part of
International Patent Application Serial No. PCT/US2011/037587, filed May 23, 2011.
International Patent Application Serial No. PCT/US2011/037587 claims the benefit of: (1) U.S.
Provisional Application Serial No. 61/367,316, filed July 23, 2010; (2) U.S. Provisional
Application Serial No. 61/367,321, filed July 23, 2010; (3) U.S. Provisional Application Serial
No. 61/367,337, filed July 23, 2010; (4) U.S. Provisional Application Serial No. 61/367,317,
filed July 23, 2010; and (5) International Patent Application Serial No. PCT/US2011/034667,
filed April 29, 2011. Meanwhile, International Patent Application Serial No.
PCT/US2011/034667 claims the benefit of: (1) U.S. Provisional Application Serial No.
61/367,316; (2) U.S. Provisional Application Serial No. 61/367,321; (3) U.S. Provisional
Application Serial No. 61/367,337; and (4) U.S. Provisional Application No. 61/367,317.

[0003] United States Provisional Patent Application Serial No. 61/489,187, International
Patent Application Serial No. PCT/US2011/037587, International Patent Application Serial No.
PCT/US2011/034667, U.S. Provisional Application Serial No. 61/367,316, U.S. Provisional
Application Serial No. 61/367,321, U.S. Provisional Application Serial No. 61/367,337, and
U.S. Provisional Application Serial No. 61/367,317 are incorporated herein by reference in their

entirety.
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FIELD OF THE INVENTION
[0004] This invention relates generally to cables, and relates more particularly to devices
that facilitate moving an electrical cable of an electric vehicle charging station and methods of

providing the same.

DESCRIPTION OF THE BACKGROUND

[0005] Electrical cables for coupling electrical connectors of electric vehicle charging
stations to electric vehicle charging stations can frequently be unwieldy and onerous to move as
a result of the length, weight, and/or thickness of the electrical cables. Likewise, in operation,
the electrical cables can frequently be run for distances along the ground adjacent to the electric
vehicle charging station such that the electrical cables can be in jeopardy of being run over by
other vehicles, can be in jeopardy of being tripped over by users of such vehicles, and/or can be
undesirably exposed to anything present on the ground adjacent to the electric vehicle charging
station.

[0006] Accordingly, a need or potential for benefit exists for devices and methods of
providing such devices that facilitate moving an electrical cable of the electric vehicle charging

station while protecting the electrical cables from being damaged.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] To facilitate further description of the embodiments, the following drawings are
provided in which:
[0008] FIG. 1 illustrates devices for an electrical cable, according to a first embodiment;
[0009] FIG. 2 illustrates an electric vehicle charging station with at least one device of the
devices of FIG. 1, according to the first embodiment;
[0010] FIG. 3 illustrates the electric vehicle charging station of FIG. 2 charging an electric
vehicle, according to the first embodiment;
[0011] FIG. 4 is a flow chart illustrating an embodiment of a method of providing at least
one device for an clectric cable; and
[0012] FIG. 5 is a flow chart illustrating an embodiment of coupling a receiver assembly
with an electrical cable, according to the embodiment of FIG. 4.
[0013] For simplicity and clarity of illustration, the drawing figures illustrate the general
manner of construction, and descriptions and details of well-known features and techniques may
be omitted to avoid unnecessarily obscuring the invention. Additionally, elements in the
drawing figures are not necessarily drawn to scale. For example, the dimensions of some of the

clements in the figures may be exaggerated relative to other elements to help improve
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understanding of embodiments of the present invention. The same reference numerals in
different figures denote the same elements.

[0014] The terms “first,” “second,” “third,” “fourth,” and the like in the description and in
the claims, if any, are used for distinguishing between similar elements and not necessarily for
describing a particular sequential or chronological order. It is to be understood that the terms so
used are interchangeable under appropriate circumstances such that the embodiments described
herein are, for example, capable of operation in sequences other than those illustrated or
otherwise described herein. Furthermore, the terms “include,” and “have,” and any variations
thereof, are intended to cover a non-exclusive inclusion, such that a process, method, system,
article, device, or apparatus that comprises a list of elements is not necessarily limited to those
elements, but may include other elements not expressly listed or inherent to such process,
method, system, article, device, or apparatus.

[0015] The terms “left,” “right,” “front,” “back,” “top,” “bottom,” “over,” “under,” and the
like in the description and in the claims, if any, are used for descriptive purposes and not
necessarily for describing permanent relative positions. It is to be understood that the terms so
used are interchangeable under appropriate circumstances such that the embodiments of the
invention described herein are, for example, capable of operation in other orientations than those
illustrated or otherwise described herein.

2% ¢

[0016] The terms “couple,” “coupled,” “couples,” “coupling,” and the like should be broadly
understood and refer to connecting two or more elements or signals, electrically, mechanically
and/or otherwise. Two or more electrical elements may be electrically coupled together, but not
be mechanically or otherwise coupled together; two or more mechanical elements may be
mechanically coupled together, but not be electrically or otherwise coupled together; two or
more electrical elements may be mechanically coupled together, but not be electrically or
otherwise coupled together. Coupling may be for any length of time, e.g., permanent or
semi-permanent or only for an instant.

[0017] “Electrical coupling” and the like should be broadly understood and include coupling
involving any electrical signal, whether a power signal, a data signal, and/or other types or
combinations of electrical signals. “Mechanical coupling” and the like should be broadly
understood and include mechanical coupling of all types.

[0018] The absence of the word “removably,” “removable,” and the like near the word

“coupled,” and the like does not mean that the coupling, etc. in question is or is not removable.
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DETAILED DESCRIPTION OF EXAMPLES OF EMBODIMENTS

[0019] Some embodiments include a device for an electrical cable, where the electrical cable
is configured to couple an electrical connector with an electric vehicle charging station, and the
electrical connector is configured to be coupled with an electric vehicle to permit the electric
vehicle charging station to provide electricity to a rechargeable energy storage system of the
electric vehicle. The device comprises a receiver assembly comprising a hollow space and
configured to be coupled with the electrical cable. The device also comprises three or more
gripping mechanisms coupled to the receiver assembly. In many embodiments, each one of the
three or more gripping mechanisms is configured such that a user of the electric vehicle charging
station can grasp at least one of the three or more gripping mechanisms to facilitate movement of
the electrical cable when the electrical cable is located in the hollow space.

[0020] Various embodiments include a method of providing a device for an electrical cable,
where the electrical cable is configured to couple an electrical connector with an electric vehicle
charging station, and the electrical connector is configured to be coupled with an electric vehicle
to permit the electric vehicle charging station to provide electricity to a rechargeable energy
storage system of the electric vehicle. The method comprises: providing a receiver assembly
configured to be coupled with the electrical cable; providing three or more gripping mechanisms
configured such that a user of the electric vehicle charging station can grasp at least one of the
three or more gripping mechanisms to facilitate movement of the electrical cable when the
receiver assembly is coupled with the electrical cable; and coupling each one of the three or
more gripping mechanisms with the receiver assembly.

[0021] Further embodiments include a device for an clectrical cable, where the electrical
cable is configured to couple an electrical connector with an electric vehicle charging station,
and the electrical connector is configured to be coupled with an electric vehicle to permit the
electric vehicle charging station to provide electricity to a rechargeable energy storage system of
the electric vehicle. The device comprises a tubular portion configured to be coupled with the
electrical cable and three handles coupled to the tubular portion. In many embodiments, each
one of the three handles is configured such that a user of the electric vehicle charging station can
grasp at least one of the three handles to facilitate movement of the electrical cable when the
electrical cable is located within at least a portion of the tubular portion such that the tubular
portion is wrapped around the electrical cable. The three handles can extend radially outward
from the tubular portion, and each of the three handles are substantially identical to each other.

The three handles can comprise a bright color and can be spaced substantially evenly around an
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outer perimeter of the tubular portion. Each of the three handles comprise an opening sized to fit
at least four fingers of a hand of the user.

[0022] Turning to the drawings, FIG. 1 illustrates an embodiment of device 100 for
electrical cable 150, where electrical cable 150 is configured to couple electrical connector 160
with an electric vehicle charging station and where electrical connector 160 is configured to be
coupled with an electric vehicle to permit the electric vehicle charging station to provide
electricity to a rechargeable energy storage system of the electric vehicle. Device 100 is merely
exemplary and is not limited to the embodiments presented herein. Device 100 can be employed
in many different embodiments or examples not specifically depicted or described herein.

[0023] Device 100 comprises receiver assembly 101 comprising hollow space 102. Device
100 and/or receiver assembly 101 can be configured to be coupled with electrical cable 150. For
example, device 100 and/or receiver assembly 101 can be configured to be coupled with
electrical cable 150 at hollow space 102. Device 100 and/or receiver assembly 101 can
comprise both open and closed configurations. In other embodiments, device 100 and/or
receiver assembly 101 can be part of clectrical cable 150. In some embodiments, receiver
assembly 101 can be referred to as a tubular portion.

[0024] Electrical cable 150 comprises electrical cable outer surface 151. Receiver assembly
101 can be configured to be coupled with electrical cable 150 at a first cable location 152.
Receiver assembly 101 can be configured to be coupled with electrical cable 150 by wrapping
receiver assembly 101 around at least part of electrical cable outer surface 151. In other
embodiments, receiver assembly 101 can be configured to receive an end of electrical cable 150
and to slide along electrical cable 150 (e.g., when the end of electrical cable 150 is not yet
coupled to, or has been decoupled from, electrical connector 160 and/or the electric vehicle
charging station) to first cable location 152 to couple with electrical cable 150. In various
embodiments, receiver assembly 101 can comprise multiple pieces configured to couple to each
other in order to couple around at least part of electrical cable outer surface 151 at the first cable
location 152. For example, in some embodiments, receiver assembly 101 and/or the multiple
pieces of receiver assembly 101 can comprise first piece 104 and second piece 105 opposite first
piece 104. First piece 104 can be configured to be coupled with second piece 105, and/or vice
versa.

[0025] In some embodiments, receiver assembly 101 and/or first piece 104 can comprise at
least one male pressure fitting, and receiver assembly 101 and/or second piece 105 can comprise
at least one female pressure fitting configured to receive the at least one male pressure fitting, or

vice versa. The at least one male pressure fitting can be configured to be coupled to the at least
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one female pressure fitting when receiver assembly 101 is coupled with electrical cable 150 by
wrapping receiver assembly 101 around at least part of electrical cable outer surface 151.
Receiver assembly 101 can comprise at least one latching or clasping mechanism configured to
couple receiver assembly 101 to itself and/or to couple one or more pieces of receiver assembly
101 together when receiver assembly 101 is coupled with electrical cable 150 by wrapping
receiver assembly 101 around at least part of electrical cable outer surface 151. In some
embodiments, receiver assembly 101 can comprise at least one hinge coupling one or more of
the multiple pieces of receiver assembly 101 together (e.g., first piece 104 and second piece
105).

[0026] For example, when receiver assembly 101 comprises first piece 104 and second piece
105, first piece 104 and second piece 105 can be coupled together at one side by one or more
hinges to permit first piece 104 and second piece 105 to pivot at the hinge to wrap around
electrical cable outer surface 151. In this embodiment, first piece 104 and second piece 105 can
be coupled at the other side by the one or more pressure fittings and/or the one or more latching
or clasping mechanisms. In other embodiments, the one or more hinges can be replaced with
one or more additional pressure fittings (e.g., such that first piece 104 and second piece 105 snap
together at both sides) and/or one or more latching/clasping mechanisms to couple together the
opposite side of first piece 104 and second piece 105.

[0027] In other embodiments, receiver assembly 101 can be configured to be coupled with
electrical cable 150 by one or more external fasteners (e.g., tie-wraps, screw clamps, etc.). The
one or more external fasteners can be applied to receiver assembly outer surface 106, as
described below, to couple receiver assembly 101 to electrical cable 150. In some embodiments,
the one or more external fasteners can be implemented in combination with one of the other
manners of coupling describe above to further secure receiver assembly 101 to electrical cable
150.

[0028] Meanwhile, receiver assembly 101 can comprise receiver assembly outer surface 106
and/or a receiver assembly inner surface opposite to receiver assembly outer surface 106. The
receiver assembly inner surface can comprise a liner covering at least part of the receiver
assembly inner surface. The liner can comprise a material having a coefficient of friction
sufficient to inhibit and/or prevent movement (e.g., shifting) of receiver assembly 101 along
electrical cable 150 when receiver assembly 101 is coupled with electrical cable 150.

[0029] In many embodiments, receiver assembly outer surface 106 can comprise a receiver
assembly outer cross-section and/or the receiver assembly inner surface can comprise a receiver

assembly inner cross-section. The combination of the receiver assembly outer cross-section and
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the receiver assembly inner cross-section form a cross-section of receiver assembly 101.
Receiver assembly 101, the receiver assembly outer cross-section, and/or the receiver assembly
inner cross-section can comprise a tubular shape and/or a circular cross-section. In various
embodiments, receiver assembly outer cross-section and/or receiver assembly inner cross-
section can comprise any of various other shapes (e.g., a triangle, a square, or other multi-sided
polygon, etc.). The receiver assembly outer cross-section and the receiver assembly inner cross-
section can comprise the same shape, but can also be different shapes. In many embodiments,
the receiver assembly inner cross-section can be the same shape as electrical cable outer surface
151 and/or electrical cable 150.

[0030] Receiver assembly 101 can have a length of approximately 6 inches (15.2
centimeters) to approximately 12 inches (30.5 centimeters) with respect to a longitudinal
dimension of electrical cable 150. Receiver assembly 101 can have a width larger than
circumference, perimeter, or diameter of electrical cable outer surface 151 and/or electrical cable
150.

[0031] Receiver assembly 101 can comprise plastic (e.g., polycarbonate, polyurethane,
and/or acrylonitrile butadiene styrene, etc.) and/or metal (aluminum, stainless steel, etc.). The
plastic and/or metal can be rigid. In many embodiments, receiver assembly 101 can be covered
in plastic and/or rubber. In some embodiments, the liner of the receiver assembly inner surface
can comprise the plastic and/or rubber covering receiver assembly 101, or the liner can be
separate and/or over the covering.

[0032] Device 100 also comprises one or more gripping mechanisms 103 (e.g., three
gripping mechanisms) coupled to receiver assembly 101. Where gripping mechanism(s) 103
comprise multiple gripping mechanisms, each of gripping mechanisms 103 can be similar or
identical to each other. In other embodiments, where gripping mechanism(s) 103 comprise
multiple gripping mechanisms, one or more of gripping mechanisms 103 can differ from at least
another one of gripping mechanisms 103. In some embodiments, gripping mechanisms 103 can
be referred to as one or more handles (e.g., three handles).

[0033] In some embodiments, when receiver assembly 101 comprises two pieces (e.g., first
piece 104 and second piece 105) and gripping mechanism(s) 103 comprise multiple gripping
mechanisms, the first piece (e.g., first piece 104) can comprise one of gripping mechanisms 103,
and the second piece (e.g., second piece 105) can comprise one or more (e.g. two) of gripping
mechanisms 103, or vice versa. In other embodiments, when receiver assembly 101 comprises
three pieces and when device 100 comprises three of gripping mechanism(s) 103, each of the

three pieces can comprise a single one of the three of gripping mechanisms 103. In three
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embodiments, the first and second pieces of receiver assembly 101 can be hingedly coupled
together, and the second and third pieces of receiver assembly 101 can be hingedly coupled
together.

[0034] In the same or different embodiments, receiver assembly 101 and/or the three or
more gripping mechanisms 103 can be molded, cast, or forged. When receiver assembly 101
comprises multiple pieces, each of the multiple pieces of receiver assembly 101 and/or the
corresponding three or more gripping mechanisms 103 can be molded, cast, or forged.

[0035] In other embodiments, receiver assembly outer surface 106 can comprise one or more
receptacles 107 (e.g., three receptacles). In various embodiments, a first quantity of
receptacle(s) 107 can be equal to a second quantity of gripping mechanism(s) 103. In the same
or different embodiments, each one of receptacle(s) 107 can be configured to receive any one of
gripping mechanism(s) 103 (i.e., gripping mechanism(s) 103 are attachable/detachable from
receiver assembly 101).

[0036] In some embodiments, receptacle(s) 107 can comprise one or more channels
configured such that each one of gripping mechanism(s) 103 can be slid into a different one of
the one or more channels. In other embodiments, receptacle(s) 107 can comprise threading such
that each one of gripping mechanism(s) 103 can be screwed into one of receptacle(s) 107. In
further embodiments, gripping mechanism(s) 103 can be integral to receiver assembly 101 such
that at least one of gripping mechanism(s) 103 and one piece of receiver assembly 101 form a
single piece.

[0037] Gripping mechanism(s) 103 can extend radially outward from receiver assembly 101
and/or electrical cable 150. In some embodiments, gripping mechanism(s) 103 can extend
radially outward from receiver assembly 101 and/or receiver assembly outer surface 106
between approximately 3 inches (7.5 centimeters) and approximately 6 inches (15.2
centimeters).

[0038] Gripping mechanism(s) 103 can have lengths of approximately 6 inches (15.2
centimeters) to approximately 12 inches (30.5 centimeters) with respect to a longitudinal
dimension of electrical cable 150.  Gripping mechanism(s) 103 can have widths of
approximately 0.5 inches (1.2 centimeters) to approximately 1 inch (4.1 centimeters) with
respect to a lateral dimension (e.g., circumference, perimeter, diameter, etc.) of electrical cable
150.

[0039] Each one of gripping mechanism(s) 103 can comprise plastic (e.g., polycarbonate,
polyurethane, and/or acrylonitrile butadiene styrene, etc.) and/or metal (aluminum, stainless

steel, etc.). The plastic and/or metal can be rigid. In many embodiments, gripping
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mechanism(s) 103 can be covered in plastic and/or rubber. In some embodiments, the liner of
the receiver assembly inner surface can comprise the plastic and/or rubber covering gripping
mechanism(s) 103, or the liner can be separate and/or over the covering.

[0040] Each one of gripping mechanism(s) 103 can be configured such that a user of the
electric vehicle charging station can grasp at least one of gripping mechanism(s) 103 to facilitate
movement of eclectrical cable 150 when electrical cable 150 is located in hollow space 102.
Gripping mechanism(s) 103 can each comprise an opening sized at least to fit four fingers and/or
a palm of a human hand. In some embodiments, at least part of the opening of one or more of
gripping mechanism(s) 103 can be molded to conform to a shape of the four fingers and/or the
palm of the human hand.

[0041] In some embodiments, gripping mechanism(s) 103 can be configured to prevent
electrical connector 160 from contacting the ground when at least one (e.g., one, two, three, etc.)
of gripping mechanism(s) 103 contacts the ground and when the electrical cable is located in
hollow space 102.

[0042] In the same or different embodiments, device 100 and/or gripping mechanism(s) 103
can absorb at least part of an impact to electrical cable 150 and/or electrical connector 160 to
prevent or reduce damage inflicted on electrical cable 150 and/or electrical connector 160 as a
result of the impact. For example, the impact could be the result of the user dropping electrical
cable 150 and/or electrical connector 160. In other examples, the impact could be the result of
the electric vehicle or any other vehicle driving over the electrical cable 150 and/or electrical
connector 160. In some embodiments, device 100 and/or gripping mechanism(s) 103 can be
configured with one or more crumple zones, similar to the crumple zones in an automobile
chassis, to absorb the impact. In the same or different embodiments, device 100 and/or gripping
mechanism(s) 103 can inherently absorb the impact where device 100 and/or gripping
mechanism(s) 103 comprise a rigid and/or strong material.

[0043] In some embodiments, device 100, receiver assembly 101, and/or at least one of
gripping mechanism(s) 103 can comprise a bright color. The bright color can comprise yellow,
orange, red, green, blue, purple, etc., or any fluorescent color When receiver assembly 101
and/or at least one of gripping mechanism(s) 103 comprise the bright color, visibility of the
electrical cable can be improved. Accordingly, the increased visibility can prevent electrical
cable 150 from being driven over by a vehicle or tripped over by a user of the vehicle.

[0044] In some embodiments, receiver assembly 101 and/or at least one of gripping
mechanism(s) 103 can be configured to be mounted on the electric vehicle charging station to

aid in storing electrical cable 150 and/or electrical connector 160 of the electric vehicle charging
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station. In further embodiments, receiver assembly 101 (and where applicable, one or more
additional receiver assemblies (e.g., receiver assembly 191, as described below) can be
configured to be mounted to and/or stored at a drum-like reel of the electric vehicle charging
station, the reel being configured to receive and to store electrical cable 150, when the reel has
received and is storing electrical cable 150 and receiver assembly 101 (and any additional
receiver assemblies, as applicable) is coupled to electrical cable 150. For example, electrical
cable 150 can be spooled around the reel for purposes of storage and/or to keep all or part of
electrical cable 150 organized.

[0045] In some embodiments, the reel can comprise at least one receiver assembly
receptacle, each receiver assembly receptacle of the at least one receiver assembly receptacle
being configured to receive a different one of the one or more receiver assemblies (e.g., receiver
assembly 101, receiver assembly 191, etc.) of device 100 when the reel is storing electrical cable
150. A quantity of the at least one receiver assembly can be equal to a quantity of the one or
more receiver assemblies. Meanwhile, in some embodiments, the at least one receiver assembly
receptacle can be located and/or positioned at the top of the reel. Where device 100 comprises
multiple receiver assemblies, cach of the multiple receiver assemblies can be equally spaced
apart along electrical cable 150 when coupled to electrical cable 150, as described in further
detail below. Accordingly, each of the multiple receiver assemblies can be indexed into its
respective receiver assembly receptacle such that each coil or loop of electrical cable 150 is
spooled around the reel in approximately equal lengths. Thus, it can also be made clear to the
user of device 100 where each receiver assembly of the multiple receiver assemblies is to be
stored.  In another embodiment, each of the multiple receiver assemblies can be spaced
progressively further apart (or closer together) along electrical cable 150 depending on the
configuration of the at least one receiver assembly receptacle. For example, if the at least one
receiver assembly receptacle comprises multiple receiver assembly receptacles and the receiver
assembly receptacles are positioned at different distances from each other with respect to the
reel, it may be desirable to space apart the multiple receiver assemblies accordingly, as described
above.

[0046] In many embodiments, device 100 can comprise one or more additional receiver
assemblies, where each one of the one or more additional receiver assemblies can comprise one
or more (e.g., three) additional gripping mechanisms coupled to each one of the one or more
additional receiver assemblies. The one or more additional receiver assemblies can be similar or
identical to receiver assembly 101, and/or the additional gripping mechanism(s) can be similar

or identical to gripping mechanism(s) 103.

10
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[0047] For example, referring again to FIG. 1, in some embodiments, device 100 can
comprise second receiver assembly 191 and one or more (e.g., three) second gripping
mechanisms 193. When receiver assembly 101 is coupled with electrical cable 150 and when
second receiver assembly 191 is coupled with electrical cable 150, receiver assembly 101 can be
coupled with electrical cable 150 at first cable location 152 and second receiver assembly 191
can be coupled with electric cable 150 at second cable location 153 closer to electrical connector
160 than first cable location 152 along the longitudinal dimension of electrical cable 150. In
some embodiments, receiver assembly 101 and/or first cable location 152 can be approximately
6 inches (15.2 centimeters) to approximately 24 inches (61 centimeters) apart from second
receiver assembly 191 and/or second cable location 153.

[0048] Where device 100 comprises multiple receiver assemblies (e.g., receiver assembly
101, receiver assembly 191, etc.), each receiver assembly of the multiple assemblies may be
coordinated with its respective receiver assembly receptacle, as described above, to indicate
which receiver assembly is associated with that receiver assembly receptacle. For example, each
receiver assembly may comprise a different color or some other indicator (e.g., a symbol, a
number, a letter, etc.) and each receiver assembly receptacle may comprise a complimentary
color or other indicator to that of its respective receiver assembly to clearly indicate which
receiver assembly is associated with that receiver assembly receptacle.

[0049] Turning to the next drawing, FIG. 2 illustrates an exemplary embodiment of device
100 when a single one of device 100 and/or receiver assembly 101 are coupled to electrical cable
150 while electrical connector 160 and electrical cable 150 are in a stored position at electric
vehicle charging station 200. Electric vehicle charging station 200 comprises electrical cable
150, device 100, and the electrical connector (not shown in FIG. 2). Meanwhile, FIG. 3
illustrates the exemplary embodiment of device 100 when device 100 and/or receiver assembly
101 are coupled to electrical cable 150 while electrical connector 160 is coupled with electric
vehicle 300 and/or electric vehicle charging station 200 is providing electricity to the
rechargeable energy storage system of the electric vehicle.

[0050] Turning once again in the drawings, FIG. 4 illustrates a flow chart for an
embodiment of method 400 of providing a device for an clectrical cable, where the electrical
cable is configured to couple an electrical connector with an electric vehicle charging station and
the electrical connector is configured to be coupled with an electric vehicle to permit the electric
vehicle charging station to provide electricity to a rechargeable energy storage system of the
electric vehicle. The device can be similar or identical to device 100 (FIG. 1), and the electrical

cable can be similar or identical to electrical cable 150. The electric vehicle charging station can
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be similar or identical to electric vehicle charging station 200 (FIG. 2), and the electric vehicle
can be similar or identical to electric vehicle 300 (FIG. 3). Method 400 is merely exemplary and
is not limited to the embodiments presented herein. Method 400 can be employed in many
different embodiments or examples not specifically depicted or described herein. In some
embodiments, the procedures, the processes, and/or the activities of method 400 can be
performed in the order presented. In other embodiments, the procedures, the processes, and/or
the activities of the method 400 can be performed in any other suitable order. In still other
embodiments, one or more of the procedures, the processes, and/or the activities in method 400
can be combined or skipped.

[0051] Method 400 can comprise procedure 401 of providing a receiver assembly
configured to be coupled with the electrical cable. The receiver assembly can be similar or
identical to receiver assembly 101 (FIG. 1).

[0052] Method 400 can comprise procedure 402 of providing one or more gripping
mechanisms configured such that a user of the electric vehicle charging station can grasp at least
one of the gripping mechanism(s) to facilitate movement of the electrical cable when the
receiver assembly is coupled with the electrical cable. In some embodiments, performing
procedure 402 can comprise providing three or more gripping mechanisms. The gripping
mechanism(s) can be similar or identical to gripping mechanism(s) 103 (FIG. 1).

[0053] In some embodiments, procedure 401 and procedure 402 can be performed and/or
can occur simultancously. For example, procedure 401 can comprise one of molding, forging,
or casting the receiver assembly configured to be coupled with the electrical cable. Likewise,
procedure 402 can comprise one of molding, forging, or casting the gripping mechanism(s).
Accordingly, in the same or different embodiments, the receiver assembly and the gripping
mechanism(s) can be molded, forged, or casted together simultancously or at least part of the
receiver assembly, and one or more of the gripping mechanism(s) can be molded, forged, or
casted together, as described above with respect to device 100 (FIG. 1) when the receiver
assembly comprises multiple pieces.

[0054] Method 400 can comprise procedure 403 of coupling each one of the gripping
mechanism(s) (e.g., three gripping mechanisms) with the receiver assembly (e.g., where the
receiver assembly and gripping mechanism(s) are separate pieces). Procedure 403 of coupling
cach one of the gripping mechanism(s) (e.g., three gripping mechanisms) with the receiver
assembly (e.g., where the receiver assembly and the gripping mechanism(s) are separate pieces).
In some embodiments, procedure 403 can comprise coupling each one of the gripping

mechanism(s) with a different one of one or more receptacles (e.g., three receptacles) of a
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receiver assembly outer surface of the receiver assembly. The receptacle(s) can be similar or
identical to receptacle(s) 107 (FIG. 1), and/or the receiver assembly outer surface can be similar
or identical to receiver assembly outer surface 151 (FIG. 1). In some embodiments, each one of
the receptacle(s) can comprise a channel. In various embodiments, coupling each one of the
gripping mechanism(s) with the different one of the receptacle(s) of the receiver assembly outer
surface comprises sliding each one of the gripping mechanism(s) into the different one of each
one of the receptacle(s). In a different embodiments, where the gripping mechanisms are
integrated with the pieces of the receiver assembly, procedure 403 can be omitted.

[0055] Method 400 can comprise procedure 404 of coupling the receiver assembly with the
electrical cable. Procedure 404 of coupling the receiver assembly with the electrical cable can
be performed similarly or identically to any of the approaches described above with respect to
device 100 (FIG. 1). FIG. 5 illustrates an exemplary embodiment of procedure 404, according
to the embodiment of method 400.

[0056] Referring now to FIG. 5, procedure 404 can comprise process 501 of wrapping the
receiver assembly around at least part of the electrical cable outer surface of the electrical cable.
Procedure 400 can further comprise process 502 of coupling a first portion of the receiver
assembly to a second portion of the receiver assembly opposite the first portion of the receiver
assembly. In some embodiments, process 502 comprises coupling at least one male pressure
fitting at the first portion of the receiver assembly to at least one female pressure fitting at the
second portion of the receiver assembly, where the at least one female pressure fitting is
configured to receive the at least one male pressure fitting.

[0057] Although the invention has been described with reference to specific embodiments, it
will be understood by those skilled in the art that various changes may be made without
departing from the spirit or scope of the invention. Accordingly, the disclosure of embodiments
of the invention is intended to be illustrative of the scope of the invention and is not intended to
be limiting. It is intended that the scope of the invention shall be limited only to the extent
required by the appended claims. For example, to one of ordinary skill in the art, it will be
readily apparent that procedures 401-404 of FIG. 4 and processes 501-502 of FIG. 5 may be
comprised of many different procedures, processes, and activities and be performed by many
different modules, in many different orders, that any element of FIGs. 1-5 may be modified, and
that the foregoing discussion of certain of these embodiments does not necessarily represent a
complete description of all possible embodiments. ~ As another example, device 100 can be
used with cables that are not part of an electric vehicle charging station, with other types of

electrical cables, and with other types of non-electrical cables.
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[0058] All elements claimed in any particular claim are essential to the embodiment claimed
in that particular claim. Consequently, replacement of one or more claimed elements constitutes
reconstruction and not repair. Additionally, benefits, other advantages, and solutions to
problems have been described with regard to specific embodiments. The benefits, advantages,
solutions to problems, and any element or elements that may cause any benefit, advantage, or
solution to occur or become more pronounced, however, are not to be construed as critical,
required, or essential features or elements of any or all of the claims, unless such benefits,
advantages, solutions, or elements are expressly stated in such claim.

[0059] Moreover, embodiments and limitations disclosed herein are not dedicated to the
public under the doctrine of dedication if the embodiments and/or limitations: (1) are not
expressly claimed in the claims; and (2) are or are potentially equivalents of express elements

and/or limitations in the claims under the doctrine of equivalents.
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CLAIMS

What is claimed is:

1) A device for an electrical cable, the electrical cable being configured to couple an electrical
connector with an electric vehicle charging station, the electrical connector being configured to
be coupled with an electric vehicle to permit the electric vehicle charging station to provide
electricity to a rechargeable energy storage system of the electric vehicle, the device comprising:
a receiver assembly comprising a hollow space and configured to be coupled with the
electrical cable;
and
three or more gripping mechanisms coupled to the receiver assembly;
wherein:
cach one of the three or more gripping mechanisms is configured such that a user of
the electric vehicle charging station can grasp at least one of the three or more
gripping mechanisms to facilitate movement of the electrical cable when the

electrical cable is located in the hollow space.

2) The device of claim 1 wherein:
the three or more gripping mechanisms are configured to prevent the electrical connector
from contacting the ground when at least one of the three or more gripping

mechanisms is contacting the ground and when the electrical cable is located in the

hollow space.

3) The device of any one of claims 1-2 wherein:
the electrical cable comprises an electrical cable outer surface; and
the receiver assembly is configured to be coupled with the electrical cable by wrapping

the receiver assembly around at least part of the electrical cable outer surface.

4) The device of any one of claims 1-3 wherein:

the receiver assembly comprises a first piece and a second piece opposite the first piece;

and

the first piece is configured to be coupled with the second piece.
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5) The device of claim 4 wherein:
the first piece comprises at least one male pressure fitting;
the second piece comprises at least one female pressure fitting configured to receive the
at least one male pressure fitting; and
the at least one male pressure fitting is configured to be coupled to the at least one female
pressure fitting when the receiver assembly is coupled with the electrical cable by
wrapping the receiver assembly around at least part of the electrical cable outer

surface.

6) The device of any one of claims 1-5 wherein:
the three or more gripping mechanisms extend radially outward from the receiver

assembly and the electrical cable.

7) The device of any one of claims 1-6 wherein:
the receiver assembly comprises a receiver assembly outer surface;
the receiver assembly outer surface comprises three or more receptacles;
a first quantity of the three or more receptacles equals a second quantity of the three or
more gripping mechanisms; and
cach one of the three or more receptacles is configured to receive any one of the three or

more gripping mechanisms.

8) The device of any one of claims 1-7 wherein:

the receiver assembly comprises at least one of plastic or metal.

9) The device of any one of claims 1-8 wherein:

cach one of the three or more gripping mechanisms comprises at least one of plastic or

metal.

10) The device of any one of claims 1-9 wherein:
at least one of: (a) the receiver assembly or (b) at least one of the three or more gripping

mechanisms, comprises a bright color to improve a visibility of the electrical cable.

11) The device of any one of claims 1-10 wherein:
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at least one of the three or more gripping mechanisms is configured to be mounted on the

electric vehicle charging station.

12) The device of any one of claims 1-11 further comprising:
a second receiver assembly comprising a second hollow space and configured to be
coupled with the electrical cable; and
three or more second gripping mechanisms coupled to the second receiver assembly;
wherein:
cach one of the three or more second gripping mechanisms is configured such that
the user of the electric vehicle charging station can grasp at least one of the three
or more second gripping mechanisms to facilitate movement of the electrical
cable when the electrical cable is located in the second hollow space; and
when the receiver assembly is coupled with the electrical cable and when the second
receiver assembly is coupled with the electrical cable, the receiver assembly is
coupled with the electrical cable at a first cable location and the second receiver
assembly is coupled with the electric cable at a second cable location closer to the

electrical connector than the first cable location.

13) The device of claim 12 wherein:

the receiver assembly is approximately 15.2 centimeters to approximately 61.0

centimeters apart from the second receiver assembly.

14) The device of any one of claims 1-13 wherein at least one of:

the three or more gripping mechanisms are spaced substantially evenly around a

perimeter of the receiver assembly;
the receiver assembly comprises a tubular shape and a circular cross-section;

cach of the three or more gripping mechanisms are substantially identical to each other;

or

the three or more gripping mechanisms and the receiver assembly have lengths of

approximately 15.2 centimeters to approximately 30.5 centimeters.

15) The device of any one of claims 1-14 wherein:

the three or more gripping mechanisms comprises openings sized to fit at least four

fingers of a human hand.
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16) A method of providing a device for an electrical cable, the electrical cable being configured
to couple an electrical connector with an electric vehicle charging station, the electrical
connector being configured to be coupled with an electric vehicle to permit the electric vehicle
charging station to provide electricity to a rechargeable energy storage system of the electric
vehicle, the method comprising:
providing a receiver assembly configured to be coupled with the electrical cable;
providing three or more gripping mechanisms configured such that a user of the electric
vehicle charging station can grasp at least one of the three or more gripping
mechanisms to facilitate movement of the electrical cable when the receiver assembly

is coupled with the electrical cable; and

coupling each one of the three or more gripping mechanisms with the receiver assembly.

17) The method of claim 16 further comprising:

coupling the receiver assembly with the electrical cable.

18) The method of claim 17 wherein:

coupling the receiver assembly with the electrical cable comprises wrapping the receiver

assembly around at least part of an electrical cable outer surface of the electrical cable.

19) The method of any one of claims 16-18 wherein:

the three or more gripping mechanisms are configured to prevent the electrical connector
from contacting the ground when the receiver assembly is coupled with the portion of

the electrical cable and when at least one of the three or more gripping mechanisms is

contacting the ground.
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20) The method of claim 17 or 18 further comprising:
coupling the receiver assembly with the electrical cable comprises coupling a first
portion of the receiver assembly to a second portion of the receiver assembly opposite

the first portion of the receiver assembly.

21) The method of claim 20 wherein:
coupling the first portion of the receiver assembly to the second portion of the receiver
assembly opposite the first portion of the receiver assembly comprises coupling at least
one male pressure fitting at the first portion of the receiver assembly to at least one
female pressure fitting at the second portion of the receiver assembly, the at least one
female pressure fitting being configured to receive the at least one male pressure

fitting.

22) The method of any one of claims 16-21 wherein:
coupling each one of the three or more gripping mechanisms with the receiver assembly
comprises coupling each one of the three or more gripping mechanisms with a different
one of three or more receptacles of a receiver assembly outer surface of the receiver
assembly, wherein a first quantity of the three or more receptacles equals a second

quantity of the three or more gripping mechanisms.

23) The method of claim 22 wherein:
cach one of the three or more receptacles comprises a channel; and
coupling each one of the three or more gripping mechanisms with the different one of the
three or more receptacles of the receiver assembly outer surface of the receiver
assembly comprises sliding each one of the three or more gripping mechanisms into

the different one of the three or more receptacles.

24) The method of any one of claims 16-23 wherein:

the receiver assembly comprises at least one of plastic or metal.
25) The method of any one of claims 16-24 wherein:

cach one of the three or more gripping mechanisms comprises at least one of plastic or

metal.
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26) The method of any one of claims 16-25 wherein:
at least one of: (a) the receiver assembly or (b) at least one of the three or more gripping

mechanisms, comprises a bright color to improve a visibility of the electrical cable.

27) The method of any one of claims 16-26 wherein:
at least one of the three or more gripping mechanisms is configured to be mounted on the

electric vehicle charging station.

28) A device for an electrical cable, the electrical cable being configured to couple an electrical
connector with an electric vehicle charging station, the electrical connector being configured to
be coupled with an electric vehicle to permit the electric vehicle charging station to provide
electricity to a rechargeable energy storage system of the electric vehicle, the device comprising:
a tubular portion configured to be coupled with the electrical cable; and
three handles coupled to the tubular portion;
wherein:
cach one of the three handles is configured such that a user of the electric vehicle
charging station can grasp at least one of the three handles to facilitate
movement of the electrical cable when the electrical cable is located within at
least a portion of the tubular portion such that the tubular portion is wrapped
around the electrical cable;
the three handles extend radially outward from the tubular portion;
cach of the three handles are substantially identical to each other;
the three handles comprise a bright color and are spaced substantially evenly
around an outer perimeter of the tubular portion; and
cach of the three handles comprise an opening sized to fit at least four fingers of a

hand of the user.
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29) The device of claim 28 wherein:
the three handles are configured to prevent the tubular portion and the electrical
connector from contacting the ground when the tubular portion is coupled with the
electrical cable and when at least one of the three or more gripping mechanisms is
contacting the ground;
and
the tubular portion and each of the three handles comprise lengths of approximately 15.2

centimeters to approximately 30.5 centimeters.

30) The device of claim 28 or 29 wherein:

the tubular portion comprises a circular cross-section.
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400

Providing a receiver assembly configured to be coupled with 401
the electrical cable

Providing three or more gripping mechanisms configured such
that a user of the electric vehicle charging station can grasp at
least one of the three or more gripping mechanismsto [~
facilitate movement of the electrical cable when the receiver
assembly is coupled with the electrical cable

402

Coupling each one of the three or more gripping mechanisms 403
with the receiver assembly

Coupling the receiver assembly with the electrical cable [~ 404

FIG. 4
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404

Wrapping the receiver assembly around at least part of the 501
electrical cable outer surface of the electrical cable

Coupling at least one male pressure fitting at the first
portion of the receiver assembly to at least one female
pressure fitting at the second portion of the receiver
assembly

502

FIG. 5
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