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(57) ABSTRACT

A system including an aerial vehicle having an airframe and
a power source onboard the aerial vehicle, wherein the aerial
vehicle includes a landing gear structure having a first
electrical contact and a second electrical contact, and a
charging station having a first electrical contact and a second
electrical contact, wherein the aerial vehicle is programmed
to dock with the charging station when the power source is
in need of recharging, the docking being a mechanical
engagement between the first electrical contact and the
second electrical contact of the aerial vehicle with the first
electrical contact and the second electrical contact of the
charging station is provided. A method for continuous sur-
veillance utilizing the aerial vehicles and charging stations is
also provided.
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SYSTEM FOR RECHARGING REMOTELY
CONTROLLED AERIAL VEHICLE,
CHARGING STATION AND
RECHARGEABLE REMOTELY
CONTROLLED AERIAL VEHICLE, AND
METHOD OF USE THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation application of
U.S. application Ser. No. 14/722,623, filed May 27, 2015,
and entitled “System for Recharging Remotely Controlled
Aerial Vehicle, Charging Station and Rechargeable
Remotely Controlled Aerial Vehicle, and Method of Use
Thereot.”

FIELD OF TECHNOLOGY

[0002] following relates to a system and method for
recharging remotely controlled aerial vehicles and more
specifically to embodiments of a rechargeable, remotely
controlled aerial vehicle and charging station.

BACKGROUND

[0003] Remotely controlled or remotely piloted aerial
vehicles, such as helicopters, drones, and airplanes, have a
wide variety of uses. Among those uses includes mobile
surveillance in both domestic and foreign environments for
criminal investigation and military and intelligence opera-
tions, respectively. For example, aerial vehicles may include
a microphone and camera to collect information in various
locations, with the ability to remain stealth and/or move with
the target. Moreover, aerial vehicles are used by hobbyists
who enjoy flying the vehicles for recreation. An increasing
number of aerial vehicles are battery powered. The capacity
of'the battery is limited, but is required to maintain flight and
power the instruments associated with the aerial vehicles. If
the battery power is drained to a certain amount, it must be
recharged or replaced. However, replacing or recharging the
battery requires the aerial vehicle to return to the operator for
swapping of batteries or charging of the on-board battery.
[0004] Thus, a need exists for an apparatus and method for
recharging or replacing a battery of a battery power,
remotely controlled aerial vehicle in the field.

SUMMARY

[0005] A first aspect relates generally to a remotely con-
trolled aerial vehicle comprising: an airframe, a landing gear
structure operably connected to the airframe, the landing
gear structure including a first skid and a second skid,
wherein the first skid and the second skid each have a
recessed area along a bottom portion of the first skid and the
second skid, a first electrical contact connected to the first
skid by a first biasing element, and a second electrical
contact connected to the second skid by a second biasing
element, wherein the first biasing element and the second
biasing element urge the first electrical contact and the
second electrical contact, respectively, in a direction away
from the first skid and the second skid when the first
electrical contact and the second electrical contact are
mechanically engaged with a charging station to promote
contact therebetween.

[0006] A second aspect relates generally to a system
comprising: an aerial vehicle having an airframe and a
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power source onboard the aerial vehicle, wherein the aerial
vehicle includes a landing gear structure having a first
electrical contact and a second electrical contact, and a
charging station having a first electrical contact and a second
electrical contact, wherein the aerial vehicle is programmed
to dock with the charging station when the power source is
in need of recharging, the docking being a mechanical
engagement between the first electrical contact and the
second electrical contact of the aerial vehicle with the first
electrical contact and the second electrical contact of the
charging station.

[0007] A third aspect relates generally to a charging sta-
tion for recharging a power source of a remotely controlled
aerial vehicle, the charging station comprising: a first elec-
trical contact configured to engage a first skid of the
remotely controlled aerial vehicle, the second electrical
contact being electrically coupled to an external power
source, a second electrical contact configured to engage a
second skid of the remotely controlled aerial vehicle, the
second electrical contact being electrically coupled to the
external power source, a first biasing element operably
connected to the first electrical contact at a first end of the
first biasing element and operably connected to a first
surface of the charging station at a second end of the first
biasing element, the first surface being located in a first
recessed area of the charging station, and a second biasing
element operably connected to the second electrical contact
at a first end of the second biasing element and operably
connected to a second surface of the charging station at a
second end of the second biasing element, the second
surface being located in a second recessed area of the
charging station, wherein the first biasing element and the
second biasing element urge the first electrical contact and
the second electrical contact, respectively, in a direction
away from the charging station when the first electrical
contact and the second electrical contact are mechanically
engaged with a landing gear structure of the aerial vehicle to
promote contact therebetween.

[0008] A fourth aspect relates generally to a method of
continuous security surveillance of a community, compris-
ing: programming a flight path for an aerial vehicle to fly
from a first location to a second location of the community,
and placing a charging station for the aerial vehicle at the
first location and the second location, wherein the pro-
grammed flight path includes stops at the charging station to
recharge a power source of the aerial vehicle.

[0009] The foregoing and other features of construction
and operation will be more readily understood and fully
appreciated from the following detailed disclosure, taken in
conjunction with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Some of the embodiments will be described in
detail, with reference to the following figures, wherein like
designations denote like members, wherein:

[0011] FIG. 1 depicts a schematic view of an embodiment
of a system for recharging a power source;

[0012] FIG. 2 depicts a perspective of an embodiment of
an aerial vehicle docked with an embodiment of a charging
station;

[0013] FIG. 3 depicts a schematic view of an embodiment
of an aerial vehicle;

[0014] FIG. 4 depicts a perspective view of an embodi-
ment of an aerial vehicle having a landing gear structure;
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[0015] FIG. 5 depicts a bottom view of a first embodiment
of a landing gear structure of the aerial vehicle;

[0016] FIG. 6A depicts a cross-sectional view of a first
embodiment of a first skid of the landing gear structure in a
first position;

[0017] FIG. 6B depicts a cross-sectional view of a first
embodiment of a second skid of the landing gear structure in
a first position;

[0018] FIG. 7A depicts a cross-sectional view of the first
embodiment of the first skid of the landing gear structure in
a second position;

[0019] FIG. 7B depicts a cross-sectional view of the first
embodiment of the second skid of the landing gear structure
in a second position;

[0020] FIG. 8 depicts a schematic view of a first embodi-
ment of a power source of the aerial vehicle being electri-
cally coupled to electrical contacts of the landing gear
structure;

[0021] FIG. 9 depicts a cross-sectional view of a second
embodiment of a first skid of the landing gear structure in a
first position;

[0022] FIG. 10 depicts a cross-sectional view of the sec-
ond embodiment of a first skid of the landing gear structure
in a second position;

[0023] FIG. 11 depicts a schematic view of a second
embodiment of a power source of the aerial vehicle being
electrically coupled to electrical contacts of the landing gear
structure;

[0024] FIG. 12 depicts a bottom view of a second embodi-
ment of a landing gear structure including multiple contacts
on one or more of the skids of the landing gear structure;
[0025] FIG. 13 depicts a perspective view of a third
embodiment of the landing gear structure;

[0026] FIG. 14 depicts a cross-sectional view of a third
embodiment of the first skid;

[0027] FIG. 15 depicts a bottom view of the third embodi-
ment of the landing gear structure;

[0028] FIG. 16 depicts a perspective view of a first
embodiment of a charging station;

[0029] FIG. 17 depicts a perspective view of a second
embodiment of a charging station;

[0030] FIG. 18 depicts a perspective view of a third
embodiment of a charging station;

[0031] FIG. 19 depicts a perspective view of a fourth
embodiment of a charging station;

[0032] FIG. 20 depicts a perspective view of a fifth
embodiment of a charging station;

[0033] FIG. 21 depicts a perspective view of a sixth
embodiment of a charging station;

[0034] FIG. 22 depicts a schematic view of an embodi-
ment of the charging station being electrically coupled to an
external power supply;

[0035] FIG. 23 depicts a cross-sectional view of an
embodiment of the charging station in a first position;
[0036] FIG. 24 depicts a cross-sectional view of an
embodiment of the charging station in a second position,
being engaged with the landing gear structure;

[0037] FIG. 25 depicts a cross-sectional view of an alter-
native embodiment of the charging station, being engaged
with the landing gear structure; and

[0038] FIG. 26 depicts an embodiment of a programmed
flight path for continuous surveillance of a community.
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[0039] FIG. 27 depicts an embodiment of a polarity
switching circuit for enabling a correct polarity between an
onboard battery and power supply of a charging station.

DETAILED DESCRIPTION

[0040] A detailed description of the hereinafter described
embodiments of the disclosed apparatus and method are
presented herein by way of exemplification and not limita-
tion with reference to the Figures. Although certain embodi-
ments are shown and described in detail, it should be
understood that various changes and modifications may be
made without departing from the scope of the appended
claims. The scope of the present disclosure will in no way be
limited to the number of constituting components, the mate-
rials thereof, the shapes thereof, the relative arrangement
thereof, etc., and are disclosed simply as an example of
embodiments of the present disclosure.

[0041] As apreface to the detailed description, it should be
noted that, as used in this specification and the appended
claims, the singular forms “a”, “an” and “the” include plural
referents, unless the context clearly dictates otherwise.
[0042] Referring to the drawings, FIGS. 1 and 2 depict an
embodiment of a system 1000. Embodiments of system
1000 may be a system for replenishing a power source of a
remotely controlled aerial vehicle. Embodiments of system
1000 may be a system for recharging an on-board battery of
a remotely controlled aerial vehicle without having to return
to the operator. Moreover, embodiments of the system 1000
may be a system for recharging a remotely controlled aerial
vehicle having a programmable flight path, wherein the
remotely controlled aerial vehicle can be programmed to
engage with a charging station for recharging, as shown in
FIG. 2. Embodiments of system 1000 may include a
rechargeable, remotely controlled aerial vehicle 200 and a
charging station 500. The remotely controlled aerial vehicle
200 and the charging station 500 may be able to communi-
cate with each other, for example over a communication
network, a dedicated network or band, a direct communi-
cation link, etc. For example, the charging station 500 may
communicate with the remotely controlled aerial vehicle
200, and vice versa, utilizing radio spectrum, Internet,
Bluetooth ®, satellite, and the like. Communication between
the charging station 500 and the remotely controlled aerial
vehicle 200 can allow for precise docking, as will be
described in greater detail infra.

[0043] FIGS. 3 and 4 depict an embodiment of the aerial
vehicle 200. Embodiments of the aerial vehicle 200 may be
an electric aerial vehicle, such as battery powered, and may
be radio-controlled (“RC”), remotely controlled, computer
programmable, and the like. Exemplary embodiments of the
remotely-controlled aerial vehicle 200 may be an unmanned
aerial vehicle (UAV), an RC helicopter, unmanned air sys-
tem (UAS), an RC airplane, a coaxial helicopter, a drone, a
remotely piloted aircraft (RPA), a programmable aerial
vehicle, and the like. Embodiments of the aerial vehicle 200
may include an integrated automatic flight control system
(e.g. onboard computers), core autopilot functions, global
positioning system (GPS) management, full-function navi-
gation systems, rapid launch capability, real-time in-flight
switching means between remote controlled flight, autopilot
directed flight, ground station controlled flight, and the like.
[0044] Further, embodiments of the aerial vehicle 200 may
include a chassis or airframe 230, for example, a body or
frame component that comprises the base mechanical struc-
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ture of the aerial vehicle 200. Embodiments of the airframe
230 may house or mechanically support electrical compo-
nents, computers, transmitters, receivers, sensors, lights,
motors, controllers, shafts, etc. and a power source 261, as
known to those skilled in the art. Embodiments of the power
source 261 may be a rechargeable battery, such as a lithium-
ion (Li-ion) or a lithium-polymer (Lipo) battery. Embodi-
ments of the power source 261 may be coupled to an
induction coil for inductive charging, wherein the induction
coil located within the aerial vehicle 200 take power from an
electromagnetic field generated by an induction coil of the
charging station 500 and converts it back to electrical energy
(current) that can charge the onboard battery, or power
source 261. The power source 261, or potentially multiple
power sources, of the aerial vehicle 200 may supply power
to the required components. The airframe 230 may be
comprised of lightweight, durable material that can reduce
weight requirements for lift, such as carbon fiber, aluminum,
plastics, composites, and the like, or a combination thereof.
Operably connected to the airframe 230 may be a propulsion
or lift system 210, 210. The propulsion or lift system may
include a first lift system 210 and a second lift system 220.
For example, the first lift system 210 may be a main rotor,
and the second lift system 220 may be a tail rotor, operably
connected to the airframe 230 by a tail boom. However,
those skilled in the art should appreciate that various pro-
pulsion systems may be utilized to accommodate the specific
type of aerial vehicle 200 (e.g. helicopters, drones, airplanes,
etc.). Embodiments of the aerial vehicle 200 may further
include a landing gear structure 250, wherein the landing
gear structure 250 may be operably coupled to the airframe
230. Embodiments of the landing gear structure 250 may be
comprised of lightweight, durable material that can reduce
weight requirements for lift, such as carbon fiber, plastics,
composites, and the like, or a combination thereof.

[0045] With continued reference to FIG. 4, and additional
reference to FIGS. 5-7B, embodiments of the landing gear
structure 250 may include a first skid 251a and a second skid
2515. Embodiments of the skids 251a, 2516 may be an
elongated structure to facilitate a controlled, balanced land-
ing of the aerial vehicle 200. Each skid 251a, 2515 may
include at least one connecting shaft 258. The connecting
shaft 258 may structurally connect/couple the landing gear
structure 250 to the airframe 230. Embodiments of the
connecting shaft 258 may be hollow, forming an open
channel between a recessed portion 270 of the skids 251a,
2515 and a power source of the aerial vehicle 200. Embodi-
ments of the recessed portion 270 may be a recess, a gap, a
void, a space, or opening along a bottom portion of the skid
251a, 2515. Some embodiments of the landing gear struc-
ture 250 may also include one or more cross-tubes to
connect the first skid 251a and the second skid 251b.
Moreover, embodiments of the first skid 251a and the
second skid 2516 may include a first contact 2554 and a
second contact 2555, respectively. Contacts 255a, 2556 may
be a conductive element configured to engage and/or dock
with a corresponding contact 755a, 7556 located on the
charging station to recharge an onboard power source of the
aerial vehicle 200. Thus, embodiments of the contacts 2554,
255b may be comprised of an electrically conductive mate-
rial, or may be coated with an electrically conductive
material. Contacts 255a, 2555 may be sized and dimen-
sioned to fit at least partially win the recessed portion 270 of
each skid 2514, 25154. Further, embodiments of the contacts
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255a, 255b may be partially housed or covered by a non-
conductive material, such as a plastic housing component,
wherein at least a part of the conductive contact 255a, 255a
is exposed or can be exposed to mechanically contact a
corresponding contact of the charging station 500, while also
facilitating electrical contact with the biasing elements 2574,
257b.

[0046] Each of the contacts 255a, 2555 may be coupled to
each skid 2514, 25156, respectively, by at least one or both of
a first biasing element 257a and a second biasing element
257b. In some embodiments, only a single biasing element
may be utilized. For instance, the biasing elements 257a,
257b may be connected to the contacts 255a, 2555 at one
end, and connected to the skid 251a, 2515 at the other. This
connection can be established in a variety of ways, including
a soldered connection. Embodiments of the first and second
biasing elements 257a, 257b may be a spring, a coiled
structure, a compression spring, or any component that
exhibits a biasing quality. Embodiments of the first and
second biasing elements 257a, 2575 may be electrically
conductive to electrically connect the contacts 2554, 2555 to
the power source of the aerial vehicle 200. The biasing
elements 2574, 257h may bias the contacts 255a, 2556 when
the aerial vehicle 200 lands on the charging station 500,
urging the contacts 2554, 255a toward the electrical contacts
755a, 755b of the charging station 500 to promote, establish,
ensure, etc. firm electrical and mechanical contact between
the contacts of the aerial vehicle 200 and the contacts of the
charging station. In other words, the electrical contacts 2554,
2555 of the skids 2514, 2515 are depressible within the skids
251a, 251b. The recessed portion 270 of each skid 251a,
2515 may accommodate the insertion, or partial insertion of
the contacts 2554, 255b. FIG. 6 A depicts an embodiments of
the aerial vehicle 200 where the electrical contact 2554 is in
a first position. The first position may refer to a position of
non-engagement of the electrical contact 2554 with an
electrical contact of the charging station 500, or a flight
position. FIG. 7A depicts an embodiment of the aerial
vehicle 200 where the electrical contact 2554 is in a second
position. The second position may refer to a position of
engagement with an electrical contact of the charging station
500 or a ground surface. In the second position, the biasing
elements 257a, 257h are compressed, exerting a biasing
force against the contact 2554, urging the contact 2554 in an
opposing direction (i.e. toward the charging station). The
biasing effect promotes continued electrical and mechanical
contact during charging, until the aerial vehicle 200 disen-
gages or departs from the charging station 500.

[0047] Referring still to FIGS. 6A-7B, and referring addi-
tionally to FIG. 8, embodiments of the biasing elements
257a, 257b may establish a conductive path to the power
source 261 of the aerial vehicle 200. For instance, a wire
267a, 267b may be mechanically and electrically connected
to (e.g. soldered) to the biasing elements 257a, 257b.
Embodiments of the wires 267a, 2675 may be an electrical
wire or cable capable of conducting an electrical signal (e.g.
current). The wires 267a, 2675 may pass through the at least
one connecting shaft 258 of the landing gear structure 250
to reach the power source 261 of the aerial vehicle 200. In
some embodiments, each skid 251a, 2515 may include two
connecting shafts 258 that each allow for a passage of a wire
267a, 267b through the landing gear structure 250 to the
power source 261. However, the wires 267a, 2675 may pass
through single connecting shaft 258. In embodiments where
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the wires 2674, 2675 pass through a single connecting shaft
258, the wires 267a, 267b may be electrically isolated from
one another, through a protective jacket or sleeve made out
of a dielectric material. However, embodiments of the wires
267a, 267b may include a protective, dielectric jacket even
if they are not designed to make incidental contact.

[0048] Moreover, embodiments of the aerial vehicle 200
may have each contact 255a, 2556 of skid 251a, 2515,
respectively, electrically corresponding to either a positive
or negative terminal on the power source 261. For example,
embodiments of the first contact 2554 operably connected to
the first skid 251a may be assigned to charging a positive
terminal of the power source 261, while the second contact
255b operably connected to the second skid 2515 may be
assigned to charging a negative terminal of the power source
261. As shown in FIGS. 6A and 7A, an electrical continuity
path can be established by the first contact 255a being in
electrical contact with at least one of the first and second
biasing elements 257a, 2575 of the first skid 251a, which is
electrically connected to the positive terminal of the power
source 261 via wire 267a and/or 2675. Conversely, as shown
in FIGS. 6B and 7B, an electrical continuity path can be
established by the second contact 2556 being in electrical
contact with at least one of the first and second biasing
elements 257a, 257b of the second skid 2515, which is
electrically connected to the negative terminal of the power
source 261 via wire 267a and/or 2675b. F1G. 8 schematically
shows the electrical coupling of the contacts 2554, 2555 and
the power source 261. In an alternative embodiment, the first
contact 251a may be electrically connected to the negative
terminal, while the second contact 2556 may be electrically
connected to the positive terminal.

[0049] FIGS. 9-11 depicts an alternative embodiment of
aerial vehicle 200 having a landing gear structure 250a.
Embodiments of the landing gear structure 250a may share
the same structural and functional aspects as the landing
gear structure 250. For instance, embodiments of the landing
gear structure 250a may include one or more connecting
shafts 258, a first skid 251a, a second skid 2515, wherein
electrical contacts are connected to the skids 251a, 2515 via
biasing elements 257a, 257h, and biasing elements 257a,
257b that include wires that may pass through individual
connecting shafts 258 or through the same connecting shaft
258 to electrically connect with the power source 261.
However, embodiments of an aerial vehicle that includes
landing gear structure 250a may include skids 251a, 2515
that are each supplying a charge for the positive and negative
terminals for the power source 261. Embodiments of the
landing gear structure 250a may include skids 251a, 2515
that are each biasingly engaged with a respective contact
256 that has a first portion 256a and a second portion 2565.
Embodiments of the first portion 256a may have a first
polarity, while embodiments of the second portion 2565 may
have a second polarity, wherein the first and second polari-
ties are opposite. For example, the first portion 2564 may be
electrically compatible with a positive terminal of the power
source 261, and the second portion 2565 may be electrically
compatible with a negative terminal of the power source
261. Embodiments of the electrical contact 256 may include
a dielectric component 275 disposed between the first por-
tion 2564 and the second portion 25656 to electrically isolate
the first portion 256a and the second portion 2565. Embodi-
ments of the dielectric component 275 may be an elasto-
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meric material, such as rubber, or may be a dense foam, a
plastic component, or any other suitable material that exhib-
its insulating properties.

[0050] Accordingly, the aerial vehicle 200 having a land-
ing gear structure 250a may include skids 251a, 2516 that
can each electrically charge the power source 261, as
schematically illustrated by FIG. 11. This can be helpful if
one of the skids 251a, 2516 either misses the target upon
landing, becomes dislodged during charging, or a failure
occurs in one or more of the components associated with that
skid. If such an event occurs, then the remaining skid may
still complete the task of recharging the power source 261.
In addition, if an aerial vehicle includes an additional power
source, such as power source 261, then each skid may be
configured to charge one of the power sources, while the
other skid is configured to charge the other. In yet another
embodiment of the aerial vehicle 200, more than once
contact 256 may be coupled to each of the skids 251a, 2515
via a biasing element containing an electrical connection to
one or more power sources. For example, embodiments may
include multiple contacts 256 on one or more of the skids to
more efficiently charge the power source 261, or to provide
a charge to more than two batteries on the aerial vehicle 200,
as shown in FIG. 12.

[0051] Referring now to FIGS. 13-15, embodiments of
aerial vehicle 200 may include landing gear structure 350.
Embodiments of the landing gear structure 350 may share
the same structural and functional aspects as the landing
gear structure 250, 250q. For instance, embodiments of the
landing gear structure 350 may include one or more con-
necting shafts 358, a first skid 3514, and a second skid 3515.
However, embodiments of an aerial vehicle that includes
landing gear structure 350 may include contacts 355a, 3555
that are not biasingly engaged with the skids 351a, 3515.
Instead, the contacts 355a, 3556 may be formed within the
skids 351a, 3515, respectively, and each skid 351a, 3516
may include a first contact 355a and a second contact 3555,
so that the skids 351a, 3515 may be equivalent. In other
words, the contacts 355a, 3556 may not be depressible
within a recessed portion or opening in the skids 351a, 3515.
In some embodiment, the contacts 3554, 3556 may be
statically disposed within or at least substantially within the
skids 351a, 3515, wherein the contacts 3554, 35554 are flush
or slightly protrude from a bottom surface of the skids 351a,
351b. Wires 367a, 3675, which may be structurally and
functionally the same or substantially the same as wires
267a, 267b, are electrically and mechanically connected
directly to the contacts 355a, 3555. To electrically isolate the
contacts 355a, 3555, an integral portion of the skids 351a,
3515 may be located therebetween.

[0052] Referring still to the drawings, FIGS. 16-21 depict
various embodiments of a charging station 500. Embodi-
ments of the charging station 500 may coact with the aerial
vehicle 200 to recharge a power source 261, such as a
rechargeable battery, of the aerial vehicle 200. Embodiments
of the charging station 500 may be a surface 710 that can
accommodate a landing of aerial vehicle 200, wherein the
charging station 500 is connected to an electrical power
source, such as power source 580. The surface 710 of the
charging station 500 may be raised, or it can be built-in to
an existing or larger surface. Embodiments of the charging
station 500 may also be mobile or portable for temporary
and/or strategic placement. Moreover, embodiments of the
charging station 500 may include an interface 730 for
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interfacing with a power source. For instance, the interface
730 may be an electrical socket or receptacle for receiving
a plug, wherein the plug is providing electricity from a
power source 580. Alternatively, the charging station 500
may be integrated into a power source, and not require a
connection or connector, such as a plug, to the interface 730.
The power source 580 for providing the power to the
charging station 500 may be an electrical grid, another
battery, a generator, an alternative energy power source, and
the like. Further, embodiments of the charging station may
include electronic components 590, powered by the power
source 580, as shown in FIG. 22 Flectronic components,
embodied by 590, may include electrical components, com-
puters, transmitters, receivers, sensors, lights, controllers,
and the like.

[0053] Furthermore, embodiments of the charging station
500 may include a first electrical contact 7554 and a second
electrical contact 7555b. The electrical contacts 755a, 7556 of
the charging station 500 may be disposed on the surface 710
of the charging station 500. The contacts 755a, 7556 may be
flush with the surface 710 of the charging station 500, as
shown in FIG. 16. In another embodiment, the contacts
755a, 755b may be partially protruding above the surface
710, as shown in FIG. 17. In yet another embodiment, the
contacts 755a, 755b may be slightly recessed from the
surface 710 of the charging station 500, as shown in FIG. 18.
Contacts 755a, 755b may be a conductive element config-
ured to engage and/or dock with a corresponding contact
255a, 2555 located on a landing gear structure 250 of the
aerial vehicle 200. Thus, embodiments of the contacts 7554,
755b may be comprised of an electrically conductive mate-
rial, or may be coated with an electrically conductive
material. Contacts 755a, 7556 may be sized and dimen-
sioned to correspond with the size and shape of the contacts
255a, 25556 of each skid 251a, 25154. Likewise, the contacts
755a, 7555 on the charging station 500 may be spaced apart
from each other a distance that corresponds to the distance
that the skids 251a, 2515 are spaced apart from each other.
FIGS. 16-18 depict embodiments of a charging station 500
that includes contacts 755a, 7555 that may correspond to
embodiments of an aerial vehicle 200 that has a landing gear
structure 250, 250a, 350. FIGS. 19-21 depict embodiments
of a charging station 500 that includes contacts 855a, 8555
that are comprised of more than one portion. For instance,
the separation of the electrical contacts 7554, 755b into a
plurality of sections 8554, 8555 may electrically isolate the
contacts 755a, 755b that are configured to engage with
contacts 256, 3554, 35556 that may require electrical isola-
tion from each other. The contacts 8554, 8556 may be flush
with the surface 710 of the charging station 500, as shown
in FIG. 19. In another embodiment, the contacts 855a, 8555
may be partially protruding above the surface 710, as shown
in FIG. 20. In yet another embodiment, the contacts 855a,
855b may be slightly recessed from the surface 710 of the
charging station 500, as shown in FIG. 21.

[0054] Referring now to FIGS. 23 and 24, embodiments of
the electrical contacts 755a, 755b, 855a, 8556 may be
depressible. Each of the contacts 755a, 7555, 855a, 855b
may be coupled to the charging station 500 by at least one
biasing element 757. For instance, the biasing element 757
may be connected to the contacts 755a, 75556, 8554, 8555 at
one end, and connected to a portion or surface of the
charging station 500. This connection can be established in
a variety of ways, including a soldered connection. Embodi-
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ments of the biasing element 757 may be a spring, a coiled
structure, a compression spring, or any component that
exhibits a biasing quality. Embodiments of the biasing
element 757 may be electrically conductive to electrically
connect the contacts 755a, 755b, 855a, 85556 to the power
source of the charging station 500 or a power source 580
external to the charging station 500 that is supplying elec-
tricity to the charging station 500. The biasing elements 757
may bias the contacts 755a, 755b, 855a, 8556 when the
aerial vehicle 200 lands on the charging station 500, urging
the contacts 755a, 755b, 855a, 855b toward the electrical
contacts 255a, 2555, 256, 355a, 35556 of the aerial vehicle
200 to promote, establish, ensure, etc. firm electrical and
mechanical contact between the contacts of the aerial
vehicle 200 and the contacts of the charging station 500. In
other words, the electrical contacts 755a, 7555, 855a, 855b
may be depressible within a recess or other opening of the
charging station 500. The recessed portion of the charging
station 500 may accommodate the insertion, or partial inser-
tion of the contacts 755a, 7555, 855a, 8555b. F1G. 23 depicts
an embodiment of the electrical contacts 755a, 7555, 855a,
8555 of the charging station 500 in a first position. The first
position may refer to a position of non-engagement with the
aerial vehicle 200. FIG. 24 depicts an embodiment of the
electrical contacts 755a, 755b, 855a, 855b in a second
position. The second position may refer to a position of
engagement with an electrical contact of the aerial vehicle
200. In the second position, the biasing element 757 are
compressed, exerting a biasing force against the contacts
755a, 755b, 8554, 855b, urging the contacts 755a, 7555,
855a, 8555 in an opposing direction (i.e. toward the landing
gear structure of the aerial vehicle 200). The biasing effect
promotes continued electrical and mechanical contact dur-
ing charging, until the aerial vehicle 200 disengages or
departs from the charging station 500.

[0055] Referring still to FIGS. 23 and 24, embodiments of
the biasing elements 757 may establish a conductive path to
a power source of the charging station 500. For instance, a
wire 767a, 7676 may be mechanically and electrically
connected to (e.g. soldered) to the biasing elements 757.
Embodiments of the wires 7674, 7675 may be an electrical
wire or cable capable of conducting an electrical signal (e.g.
current). Embodiments of the wires 767a, 7675 may include
a protective, dielectric jacket. The wires 767a, 7675 may
electrically couple the contacts 755a, 7555, 8554, 85556 to
the power source 580 of the charging station. FIG. 25 depicts
an embodiment of a charging station 500 that does not
include biasing elements 757, wherein the contacts are
statically disposed within the charging station 500.

[0056] Further embodiments of the charging station 500
may include an induction coil that creates an alternating
electromagnetic field from within the charging station 500.
For example, the charging station 500 may include a primary
induction coil, wherein an aerial vehicle 200 may include a
secondary induction coil. The electromagnetic field created
by the induction coil of the charging station 500 may be used
to transfer energy between the charging station and the aerial
vehicle 200. When the aerial vehicle 200 is proximate the
charging station 500, the charging station 500 may wire-
lessly charge the aerial vehicle 200 through inductive charg-
ing.

[0057] Accordingly, system 1000 may be a system for
replenishing a power source of a remotely controlled aerial
vehicle 200. As shown in at least FIGS. 23-25, the mechani-
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cal contact, engagement, docking, touching, etc. of the
landing gear structure 250, 250a, 350 with the charging
station 500 may establish an electrical path from a power
source 580 external to the aerial vehicle 200 to a power
source 261 of the aerial vehicle 200. The electrical path
established by the physical engagement of these components
may recharge the power source 261 of the aerial vehicle 200
that may be drained due to activity in the field. Aerial vehicle
200 may be programmed to accurately land on/dock with the
charging station 500. Moreover, the aerial vehicle 200 may
be in communication with the charging station 500 to more
precisely dock with the charging station 500. For example,
when the aerial vehicle becomes within a certain proximity
to the charging station 500, a communication link may be
established for accurate docking. In some embodiments, the
charging station 500 may assume control of the aerial
vehicle 200 when the aerial vehicle 200 is within a proximity
of the charging station 500, or when a signal is transmitted
from the aerial vehicle 200 that the power source 261 needs
to be recharged. Various programming of the flight controls
may be utilized by those skilled in the art to effectuate a
precise landing/docking. In some embodiments, the charg-
ing station 500 may include a drive system 807 (e.g., a
motor) connected to wheels 801a-801d (e.g., via axles). For
example, when the aerial vehicle becomes within a certain
proximity to the charging station 500, a communication link
may be established and charging station 500 may be auto-
mated to receive a control signal and direct the drive system
807 to move the charging station 500 to a specified location
to meet with the aerial vehicle 200 for charging. Embodi-
ments of the charging station 500 may also include one or
more temperature sensor in communication with the elec-
tronic components 590 to detect a temperature of the aerial
vehicle. Sensing a temperature of the aerial vehicle, or the
amount of heat given off by the power source 261 may
initiate a shutdown of charging the power source 261 until
the temperature of the power source 261 has reduced to a
safe level for effective recharging of the power source 261.

[0058] Referring now to FIG. 26, embodiments of a
method of continuous security surveillance of a community
1 may comprise the following steps: programming a flight
path 5 for an aerial vehicle 200 to fly from a first location 10
to a second location 20 of the community, placing a charging
station 500 for the aerial vehicle 200 at the first location 10
and the second location 20, wherein the programmed flight
path 5 includes stops at the charging station 500 to recharge
a power source 261 of the aerial vehicle 200. Embodiments
of the method may include more than two locations, wherein
multiple charging stations 500 may be located at as many
locations as desired. Embodiments of the aerial vehicle 200
and the charging station 500 may be used for continuous
surveillance of a community 1, such as a neighborhood,
commercial property, port, park, public spaces, or any
geographical location where a community of inhabitants can
be found, or have an interest in the security of the location.
For example, a community 1 may be a neighborhood, and
the people that live within that neighborhood may be con-
sidered inhabitants of that neighborhood. Each inhabitant, or
family of inhabitants, or interested party within the commu-
nity or having an interest in the community may have an
interest in the aerial vehicle 200 to deter any mischievous,
criminal, destructive, etc. actions by the inhabitants of the
community 1 under surveillance. An interest may include a
financial interest, in addition to non-financial interests. In

Mar. 1, 2018

other words, embodiments of the aerial vehicle 200 may be
community-owned, such that the inhabitants of the commu-
nity 1 are likely to accept its presence, and not target it for
destruction.

[0059] Furthermore, the aerial vehicles 200 may be pro-
grammed to have a specific programmed flight path 5. The
programmed path 5 may be designed to pass through various
areas of the community 1. The programmed flight path 5
may be changed during flight. A charging station 500 may be
placed at one or more locations within the community 1 to
allow the aerial vehicles 200 to recharge their onboard
battery as described above. In other words, one or more
charging stations 500 may be placed along the programmed
flight path 5. However, one or more charging stations 500
may be placed along the programmed flight path at a
location other than the first location or other location of the
community 1. For instance, the programmed flight path 5
may include stops to recharge the UAV at a plurality of
charging stations 500 in the field so that long, sustained
flights are possible. With the ability to recharge the battery
as part of a programmed flight path 5, the aerial vehicle 200
need not return to ground and may continue to fly and
perform surveillance of the community 1. In addition, more
than one aerial vehicle 200 may share the same program-
mable flight path 5, wherein each aerial vehicle 200 may
start at a different point in the flight path 5. In embodiments
where a plurality of aerial vehicles share the same pro-
grammed flight path 5, an aerial vehicle 200 may be present
in more areas of a community 1 at the same time. Accord-
ingly, continuous surveillance may be provided to a com-
munity, which communities 1 may desire because it can
deter crime and other undesirable conditions and events.

[0060] Moreover, the aerial vehicles 200 following the
programmed flight path 5 may be able to communicate with
each other to react to any scenario that requires additional
surveillance. If the aerial vehicles 200 are performing sur-
veillance of a community but are following separate pro-
grammed flight paths, they may still communicate with each
other. Data can also be transmitted to ground control or other
location that may analyze the information.

[0061] FIG. 27 depicts an example of a polarity switching
circuit 280 for enabling a correct polarity between an
onboard battery 283 (e.g., of remotely controlled aerial
vehicle 200 Of FIG. 2) and power supply 282 of a charging
station (e.g., charging station 500 of FIG. 2). Polarity
switching circuit 280 comprises a rectifier circuit 293 (com-
prising rectifier diodes D1-D4) and a detection circuit 291.
Polarity switching circuit 280 may comprise an independent
circuit removably connected between onboard battery 283
and power supply 282. Alternatively, polarity switching
circuit 280 may be comprised by battery 283 or power
supply 282. Polarity switching circuit 280 rectifies a voltage
signal so that battery 283 always receives a correct polarity
when connected to power supply 282 for charging. For
example, if a remotely controlled aerial vehicle lands on a
charging station such that section 283a of battery 283
comprises a cathode portion (i.e., positive side) of battery
283, voltage flow will be enabled between section 2834 and
positive terminal 282a of power supply 282 via rectifier
diode D1 while rectifier diode D4 prevents voltage flow to
negative terminal 2825 of power supply 282. Likewise,
section 2835 of battery 283 comprises an anode portion (i.e.,
negative side) of battery 283 and therefore a negative signal
(i.e., ground) flow will be enabled between section 2835 and
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negative terminal 2825 of power supply 282 via rectifier
diode D3 while rectifier diode D2 prevents the negative
signal from flowing to positive terminal 282a of power
supply 282. Alternatively, if the remotely controlled aerial
vehicle lands on the charging station such that section 2834
of battery 283 comprises an anode portion of battery 283, a
negative signal (i.e., ground) flow will be enabled between
section 283a and negative terminal 2826 of power supply
282 via rectifier diode D4 while rectifier diode D1 prevents
the negative signal from flowing to positive terminal 282a of
power supply 282. Likewise, section 2835 of battery 283
comprises a cathode portion (i.e., positive side) of battery
283 and therefore voltage flow will be enabled between
section 2835 and positive terminal 282a of power supply
282 via rectifier diode D2 while rectifier diode D3 prevents
voltage flow to negative terminal 2825 of power supply 282.
Further embodiments of detection circuit 291 may comprise
circuitry for detecting and correcting a voltage drop between
correctly matched terminals of battery 283 and power supply
282. For example, detection circuit 291 may include batter-
ies, a power supply, and relays for detecting a voltage drop
and enabling a voltage flow (via rectifier circuit 293 and/or
the relays) from the power supply 282 and/or the batteries
and/or power supply (with detection circuit 291) to the
battery 283 in order to enable a charging process. Further
embodiments of polarity switching circuit 280 may com-
prise a relay switching circuit (i.e., as an alternative to
rectifier circuit 293) for detecting polarity and enabling a
correct polarity between onboard battery 283 and power
supply 282, as known to those skilled in the art.

[0062] While this disclosure has been described in con-
junction with the specific embodiments outlined above, it is
evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, the
preferred embodiments of the present disclosure as set forth
above are intended to be illustrative, not limiting. Various
changes may be made without departing from the spirit and
scope of the invention, as required by the following claims.
The claims provide the scope of the coverage of the inven-
tion and should not be limited to the specific examples
provided herein.

What is claimed is:

1. A charging station for recharging a power source of a
remotely controlled aerial vehicle, the charging station com-
prising:

a first electrical contact configured to engage a first skid
of the remotely controlled aerial vehicle, the second
electrical contact being electrically coupled to an exter-
nal power source;

a second electrical contact configured to engage a second
skid of the remotely controlled aerial vehicle, the
second electrical contact being electrically coupled to
the external power source;

a first biasing element operably connected to the first
electrical contact at a first end of the first biasing
element and operably connected to a first surface of the
charging station at a second end of the first biasing
element, the first surface being located in a first
recessed area of the charging station; and

a second biasing element operably connected to the
second electrical contact at a first end of the second
biasing element and operably connected to a second
surface of the charging station at a second end of the
second biasing element, the second surface being
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located in a second recessed area of the charging station
that is separate from the first recessed area;

wherein the first biasing element and the second biasing

element urge the first electrical contact and the second
electrical contact, respectively, in a direction away
from the charging station when the first electrical
contact and the second electrical contact are mechani-
cally engaged with a landing gear structure of the aerial
vehicle to promote contact therebetween.

2. The charging station of claim 1, wherein the charging
station communicates with the aerial vehicle when the aerial
vehicle transmits a signal that the power source of the aerial
vehicle needs to be recharged.

3. The charging station of claim 1, wherein the first
electrical contact and the second electrical contact of the
charging station are depressible upon impact of the aerial
vehicle.

4. The charging station of claim 1, wherein the charging
station is portable.

5. The charging station of claim 1, further comprising:

a drive system connected to wheels, wherein the drive

system in combination with the wheels is configured to
receive a control signal and direct the charging station
to a specified location to meet with the remotely
controlled aerial vehicle for charging.

6. The charging station of claim 1, wherein the external
power source is an electrical grid, and the contact between
the first electrical contact and the second electrical contact
establishes an electrical connection between the electrical
grid and a battery housed by an airframe of the remotely
controlled aerial vehicle, when the remotely controlled
aerial vehicle docks with the charging station

7. A method of continuous security surveillance of a
community, comprising:

programming a flight path for an aerial vehicle to fly from

a first location to a second location of the community;
and

placing a charging station for the aerial vehicle at the first
location and the second location, the charging station
including: a first electrical contact configured to engage
a first skid of the remotely controlled aerial vehicle, the
second electrical contact being electrically coupled to
an external power source, a second electrical contact
configured to engage a second skid of the remotely
controlled aerial vehicle, the second electrical contact
being electrically coupled to the external power source,
a first biasing element operably connected to the first
electrical contact at a first end of the first biasing
element and operably connected to a first surface of the
charging station at a second end of the first biasing
element, the first surface being located in a first
recessed area of the charging station, a second biasing
element operably connected to the second electrical
contact at a first end of the second biasing element and
operably connected to a second surface of the charging
station at a second end of the second biasing element,
the second surface being located in a second recessed
area of the charging station that is separate from the
first recessed area, wherein the first biasing element and
the second biasing element urge the first electrical
contact and the second electrical contact, respectively,
in a direction away from the charging station when the
first electrical contact and the second electrical contact
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are mechanically engaged with a landing gear structure
of the aerial vehicle to promote contact therebetween;

wherein the programmed flight path includes stops at the
charging station to recharge a power source of the aerial
vehicle.

8. The method of claim 7, wherein the aerial vehicle is
community-owned.

9. The method of claim 7, wherein the aerial vehicle
includes an airframe, a landing gear structure operably
connected to the airframe, the landing gear structure includ-
ing a first skid and a second skid, wherein the first skid and
the second skid each have a recessed area along a bottom
portion of the first skid and the second skid, a first electrical
contact connected to the first skid by a first biasing element,
and a second electrical contact connected to the second skid
by a second biasing element;

10. The method of claim 7, wherein the charging station
communicates with the aerial vehicle when the aerial vehicle
transmits a signal that the power source of the aerial vehicle
needs to be recharged.

11. The method of claim 10, wherein if the signal is
transmitted by the aerial vehicle, causing the aerial vehicle
to continue to the nearest charging station along the pro-
grammed flight path for docking with the nearest charging
station.

12. The method of claim 7, wherein the community is a
neighborhood having inhabitants that own the aerial vehicle.

13. The method of claim 7, wherein one or more charging
stations may be placed along the programmed flight path at
a location other than the first location or other location.

#* #* #* #* #*
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