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Description
TECHNICAL FIELD

[0001] The present disclosure relates to drone charg-
ing systems, and in particular, to a drone charging station
that is configured to charge multiple drones at the same.

BACKGROUND

[0002] When designing a drone charging system, a
number of design constraints must be considered. For
example, there are strict constraints on the size, weight
and battery capacity that a drone can have. These con-
straints will, in turn, affect the size and structure of the
drone charging station. Thus, alarge drone charging sta-
tion may provide difficulties if space is limited. Further,
currentdrone charging systems require manual interven-
tion during the charging process. Thus, in addition to
space constraints being a consideration, manpower con-
straints must also be considered when designing an op-
timal drone charging station.

[0003] Drone charging stations are typically designed
to charge a single drone at a time. Existing charging sta-
tions are often not equipped to handle simultaneous
charging of drones. However, scenarios often arise
where more than one drone in the area near a charging
station needs to be charged. A charging station that
charges a first drone while other nearby drones have to
wait until the first drone is fully charged, is impractical
and inefficient. The waiting drones are not being used
and are using up energy in the waiting process. Alter-
nately, the waiting drones could search for an alternate
charging station. There may not be a station close by or
the process of searching for a nearby charging station
might put excess strain on the drone’s battery capacity.
In instances where a charging station may have multiple
charging pads to accept multiple drones, the result is a
drone charging station with a huge footprint, making it
impractical for use at charging facilities with limited avail-
able space.

[0004] International patent application publication
number WO 2016/137982 A1 describes an unmanned
aerial vehicle (UAV) and a stand for launching, landing,
testing, refueling and recharging the UAV. Further, the
patentdiscloses methods for launching, landing and test-
ing the UAV and the stand.

SUMMARY

[0005] The present disclosure advantageously pro-
vides a drone charging station and a system for charging
at least one drone. According to one aspect of the dis-
closure a drone charging station configured to charge at
least one drone, is provided. The drone charging station
includes at least one charging stack comprised of a plu-
rality of blocks, each of the plurality of blocks sized to
engage with the atleast one drone, the atleast one charg-
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ing stack including a first conductor block having a first
polarity for electrically engaging with a corresponding first
electrode of the at least one drone, the first conductor
block having a first drone guiding portion, a second con-
ductor block having a second polarity different from the
first polarity for electrically engaging with a corresponding
second electrode of the at least one drone, the second
conductor block having a second drone guiding portion,
and an insulator block positioned between the first con-
ductor block and the second conductor block, the insu-
lator block having a third drone guiding portion. The first
drone guiding portion, the second drone guiding portion
and the third drone guiding portion being arranged to
provide a drone guiding path along the atleast one charg-
ing stack.

[0006] According to one embodiment of this aspect,
the first drone guiding portion comprises a first thread,
the second drone guiding portion comprises a second
thread, and the third drone guiding portion comprises a
third thread, and wherein the drone guiding path com-
prises a continuous drone guiding thread formed by an
arrangement of the first thread, the second thread and
the third thread. According to another embodiment of this
aspect, the arrangement includes a starting point of the
third thread being positioned proximate an ending point
of the first thread and a starting point of the second thread
being positioned proximate an ending point of the third
thread. According to another embodiment of this aspect,
the first drone guiding portion comprises a first plurality
of pins, the second drone guiding portion comprises a
second plurality of pins, and the third drone guiding por-
tion comprises a third plurality of pins, and wherein the
drone guiding path is formed by an arrangement of the
first plurality of pins, the second plurality of pins and the
third plurality of pins.

[0007] According to another embodiment of this as-
pect, the drone charging station is configured to charge
a plurality of drones at the same time. According to an-
other embodiment of this aspect, the drone charging sta-
tion further includes an accessory block having an end
affixed to an end of one of the at least one charging stack,
the accessory block being tapered toward the end oppo-
site the end affixed to the end of one of the at least one
charging stack. According to another embodiment of this
aspect, the drone charging station further includes a plu-
rality of charging stacks resulting in a plurality of first con-
ductor blocks, a plurality of second conductor blocks and
a plurality of insulator blocks, the drone charging station
further including:

an alignment element configured to align each of the plu-
rality of first conductor blocks , second conductor blocks
and insulator blocks to form a cylinder, a first conductor
couple, the first conductor coupler electrically coupling
each of the plurality of first conductor blocks together,
the first conductor coupler being electrically conductive,
and a second conductor coupler, the second conductor
coupler electrically coupling each of the plurality of sec-
ond conductor blocks together, the second conductor
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coupler being electrically conductive.

[0008] According to another embodiment of this as-
pect, the drone charging station includes an insulator
coupler, the insulator coupler coupling each of the plu-
rality of the insulator blocks together. According to an-
other embodiment of this aspect, each of the plurality of
first conductor blocks, second conductor blocks, and in-
sulator blocks include an alignment tab extending within
an interior of the cylinder, the alignment tab including at
least an alignment aperture sized to receive the align-
ment element. According to another embodiment of this
aspect, each of the plurality of blocks includes a first end
having a first engagement element and a second end
having a second engagement element, the first end op-
posite the second end, wherein the first engagement el-
ement is matable with the second engagement element
of an adjacent block to prevent rotational misalignment.
According to another embodiment of this aspect, the
drone guiding path is formed along an exterior of the at
least one charging stack.

[0009] According to another embodiment of this as-
pect, the drone charging station further includes at least
one insulator stack, the at least one insulator stack com-
prising at least one insulator block, the at least one insu-
lator stack positioned between one of the at least one
charging stack and a second charging stack. According
to another embodiment of this aspect, the drone charging
station further include at least one motor configured to
enable the at least one charging stack to rotate, and a
rotationinhibitor toinhibit rotation ofthe atleast one drone
when the at least one drone contacts the drone charging
station, the at least one drone traveling along the drone
guiding path due to the rotation of the at least one charg-
ing stack. According to another embodiment of this as-
pect, the insulator block comprises a plurality of separate
insulator members. According to another embodiment of
this aspect, the drone charging station further includes a
third conductor block for electrically engaging with a cor-
responding electrode of the at least one drone, and

a second insulator block positioned between one of the
first conductor block and the third conductor block and
the second conductor block and the third conductor block
the third conductor block configured to provide data
transmission to the at least one drone.

[0010] According to another aspect of the disclosure,
a drone charging station configured to charge at least
one drone is provided. The drone charging station in-
cludes at least one hollow charging tube comprised of a
plurality of interior blocks, each of the plurality of interior
blocks sized to engage with the at least one drone, the
at least one hollow charging tube including a first interior
conductor block having a first polarity for electrically en-
gaging with a corresponding first electrode of the at least
one drone, the first interior conductor block having a first
drone guiding portion, a second interior conductor block
having a second polarity different from the first polarity
for electrically engaging with a corresponding second
electrode of the at least one drone, the second interior
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conductor block having a second drone guiding portion,
and an interior insulator block positioned between the
first interior conductor block and the second interior con-
ductor block, the interior insulator block having a third
drone guiding portion. The first drone guiding portion, the
second drone guiding portion and the third drone guiding
portion being arranged to provide a drone guiding path
along an interior of the at least one hollow charging tube.
[0011] According to an embodiment of this aspect, the
first drone guiding portion comprises a first thread, the
second drone guiding portion comprises a second
thread, and the third drone guiding portion comprises a
third thread, and wherein the drone guiding path com-
prises a continuous drone guiding thread formed by an
arrangement of the first thread, the second thread and
the third thread. According to an embodiment of this as-
pect, the arrangement includes a starting point of the
third thread being positioned proximate an ending point
of the first thread and a starting point of the second thread
being positioned proximate an ending point of the third
thread. According to an embodiment of this aspect, the
first drone guiding portion comprises a first plurality of
pins, the second drone guiding portion comprises a sec-
ond plurality of pins, and the third drone guiding portion
comprises a third plurality of pins, and wherein the drone
guiding path is formed by an arrangement of the first plu-
rality of pins, the second plurality of pins and the third
plurality of pins.

[0012] According to an embodiment of this aspect, the
drone charging station is configured to charge a plurality
of drones at the same time. According to an embodiment
of this aspect, the drone charging station further includes
an accessory block having an end affixed to an end of
one of the at least one hollow charging tube, the acces-
sory block being tapered toward the end opposite the
end affixed to the end of one of the at least hollow charg-
ing tube. According to an embodiment of this aspect, the
drone charging station further includes a plurality of hol-
low charging tubes resulting in a plurality of first interior
conductor blocks, a plurality of second interior conductor
blocks and a plurality of interior insulator blocks. The
drone charging station further includes an alignment el-
ement configured to align each of the plurality of first in-
terior conductor blocks, second interior conductor blocks
and interior insulator blocks to form a cylinder, a first con-
ductor coupler, the first conductor coupler electrically
coupling each of the plurality of first interior conductor
blocks together, the first conductor coupler being electri-
cally conductive, and a second conductor coupler, the
second conductor coupler electrically coupling each of
the plurality of second interior conductor blocks together,
the second conductor coupler being electrically conduc-
tive.

[0013] According to an embodiment of this aspect, the
drone charging station further includes an insulator cou-
pler, the insulator coupler coupling each of the plurality
of interior insulator blocks together. According to an em-
bodiment of this aspect, each of the plurality of first inte-
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rior conductor blocks, second interior conductor blocks,
and interior insulator blocks include an alignment tab ex-
tending outside of the cylinder, the alignment tab includ-
ing an aperture sized to receive the alignment element.
According to an embodiment of this aspect, each of the
plurality of blocks comprises a first end having a first en-
gagement element and a second end having a second
engagement element, the first end opposite the second
end, wherein the first engagement element is matable
with the second engagement element of an adjacent
block to prevent rotational misalignment.

[0014] According to an embodiment of this aspect, the
drone charging station further includes at least one insu-
lator layer, the at least one insulator layer comprising at
least one insulator block, the at least one insulator layer
positioned between one of the at least one charging hol-
low tube and a second hollow charging tube. According
to an embodiment of this aspect, the drone charging sta-
tion further includes at least one motor configured to en-
able the at least one hollow charging tube to rotate, and
a rotation inhibitor to inhibit rotation of the at least one
drone when the at least one drone enters the drone
charging station, the at least one drone traveling along
the drone guiding path due to the rotation of the at least
one hollow charging tube.

[0015] According to another aspect of the disclosure,
a system for charging at least one drone is provided. The
system includes at least one drone, each of the at least
one drone including a first electrode for electrically en-
gaging with a corresponding first conductor block in the
drone charging station, the first electrode including a first
guiding region, a second electrode for electrically engag-
ing with a corresponding second conductor block in the
drone charging station, the second electrode including a
second guiding region, and an insulator, the insulator in-
cluding a third guiding region. The system further includ-
ing a guiding system comprising at least a portion of the
first guiding region, the second guiding region, and the
third guiding region, the guiding system configured to en-
gage a corresponding guiding region of the drone charg-
ing station in order provide a drone guiding path along
the drone charging station.

[0016] According to an embodiment of this aspect, the
first guiding region, the second guiding region, and the
third guiding region are recesses, each of the recesses
configured to engage a corresponding thread of the
drone charging station. According to an embodiment of
this aspect, the drone guiding path is along an exterior
of the drone charging station. According to an embodi-
ment of this aspect, each of the at least one drone further
comprises a mounting aperture configured to allow the
at least one drone to travel past a mounting arm that
affixes the drone charging station to a surface.

[0017] According to an embodiment of this aspect,
each of the at least one drone comprises a receiving re-
gion sized to receive an outer perimeter of the drone
charging station. According to an embodiment of this as-
pect, the first guiding region, the second guiding region,
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and the third guiding region being disposed within at least
a portion of the receiving region. According to an embod-
iment of this aspect, each of the at least one drone is
sized to fit within an interior of the drone charging station,
and wherein the first electrode, the second electrode,
and the insulator portion are each disposed along an ex-
terior region of the at least one drone, the drone guiding
path being formed along an interior surface of the drone
charging station.

[0018] According to another aspect of the disclosure,
adrone docking station configured to receive atleastone
drone is provided. The docking station includes a docking
shaft sized to engage with the at least one drone, the
docking shaft having a drone entrance end and a drone
exit end opposite the drone entrance end, and a drone
guiding thread helically encircling an exterior portion of
the elongated docking shaft, the drone guiding thread
configured to engage with a corresponding guiding re-
gion on the at least one drone to allow the at least drone
to move along the drone guiding thread from the drone
entrance end to the drone exit end.

[0019] According to yet another aspect, a drone dock-
ing station configured to receive at least one drone in-
cludes an elongated docking shaft sized to engage with
the at least one drone, the docking shaft having a drone
entrance end and a drone exit end opposite the drone
entrance end; and a drone guiding thread helically dis-
posed along the elongated docking shaft, the drone guid-
ing thread configured to engage with a corresponding
guiding region on the at least one drone to allow the at
least drone to move along the drone guiding thread from
the drone entrance end to the drone exit end.

[0020] Accordingtothisaspect,in some embodiments,
the elongated docking shaft is formed as a unitary piece.
In some embodiments, the drone docking station further
includes at least one electrical charging transmitting el-
ement for transmitting a wireless charging signal to the
at least one drone for charging the at least one drone
when the at least one drone is within a range of the wire-
less charging signal. In some embodiments, the elongat-
ed docking shaft has an inner volume, and the at least
one electrical charging element is disposed in the inner
volume. In some embodiments, the atleast one electrical
charging transmitting element is formed as part of the
drone guiding thread. In some embodiments, the at least
one electrical charging transmitting element is an induc-
tive charging antenna. In some embodiments, the atleast
one electrical charging transmitting element is a reso-
nance charging antenna. In some embodiments, the
drone docking shaft has an exterior surface, the drone
guiding thread being formed along the exterior surface.
In some embodiments, the drone guiding thread extends
from the drone entrance end to the drone exit end. In
some embodiments, the drone docking station further
includes at least one motor configured to enable the elon-
gated docking shaft to rotate for moving the at least one
drone along the at least one drone guiding thread. In
some embodiments, the drone docking station further
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includes at least one electrically conductive surface for
contact charging the at least one drone as the drone
moves along the drone guiding thread.

[0021] According to another aspect of the disclosure,
a system for charging atleast one drone includes a dock-
ing station and at least one drone. In this aspect, the
docking station includes an elongated docking shaft
sized to engage with the at least one drone, the docking
shaft having a drone entrance end and a drone exit end
opposite the drone entrance end; and a drone guiding
thread helically disposed along the elongated docking
shaft, the drone guiding thread configured to engage with
a corresponding guiding region on the at least one drone
to allow the atleastdrone to move along the drone guiding
thread from the drone entrance end to the drone exit end.
In this aspect, each of the at least one drones includes
a guiding region, the guiding region arranged to engage
a corresponding portion of the drone guiding thread to
allow the at least one drone to travel along the drone
guiding thread from the drone entrance end to the drone
exit end.

[0022] Accordingto thisaspect,in some embodiments,
the elongated docking shaft is formed as a unitary piece.
In some embodiments, the docking station further in-
cludes at least one electrical charging transmitting ele-
ment for transmitting a wireless charging signal to the at
least one drone for charging the at least one drone when
the at least one drone is within a range of the wireless
charging signal; and each of the at least one drones in-
cludes an electrical charge receiving element for receiv-
ing the wireless charging signal. In some embodiments,
the electrical charge receiving element is disposed ad-
jacent the guiding region. In some embodiments, the at
least one electrical charge receiving element of the at
least one drone is disposed to wirelessly engage the at
least one electrical charging transmitting element of the
drone docking station, the at least one electrical charging
transmitting element of the drone docking station being
disposed in an inner volume of the elongated docking
shaft. In some embodiments, each of the at least one
drone defines a receiving region sized to receive an outer
perimeter of the drone charging station such that the at
least one guiding region engages the drone guiding
thread disposed along the exterior surface of the drone
docking shaft. In some embodiments, the at least one
electrical charge receiving element of the at least one
drone is an inductive charging antenna. In some embod-
iments, the at least one electrical charge receiving ele-
ment of the at least one drone is a resonance charging
antenna. In some embodiments, each of the at least one
drones defines a receiving region sized to receive an
outer perimeter of the drone charging station such that
the atleast one guidingregion engages the drone guiding
thread formed along an exterior surface of the drone
docking shaft. In some embodiments, the guiding system
is configured to move the at least one drone along the
drone guiding thread by at least one motor configured to
rotate the elongated docking shaft. In some embodi-
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ments, the docking station further comprises at leastone
electrically conductive surface disposed to contact
charge at least one electrode disposed on the at least
one drone as the drone moves along the drone guiding
thread.

[0023] According to another aspect, a drone docking
station configured to receive at least one drone includes
a docking shaft sized to engage with the at least one
drone, the docking shaft having a drone entrance end
and a drone exit end opposite the drone entrance end;
at least one drone guiding portion helically encircling an
exterior portion of the docking shaft, the at least one
drone guiding portion configured to engage with a corre-
sponding at least one guiding portion on the at least one
drone to allow the at least one drone to move along the
at least one drone guiding portion of the docking shaft
from the drone entrance end to the drone exit end; and
at least one electrical charging transmitting element for
transmitting a wireless charging signal to the at least one
drone for charging the at least one drone when the at
least one drone is within a range of the wireless charging
signal.

[0024] Accordingtothisaspect,in some embodiments,
the drone guiding portion of the docking shaft is formed
as a thread. In some embodiments, the drone guiding
portion of the docking shaft is formed by protrusions. In
some embodiments, the drone docking station further
includes atleast one motor configured to enable the dock-
ing shaft to rotate for moving the at least one drone along
the at least one drone guiding portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] A more complete understanding of the present
embodiments, and the attendant advantages and fea-
tures thereof, will be more readily understood by refer-
ence to the following detailed description when consid-
ered in conjunction with the accompanying drawings
wherein:

FIG. 1 is a front perspective view a drone charging
station, in accordance with the principles of the
present disclosure;

FIG. 2 is a top view of a drone that is to be charged
by the drone charging station in accordance with the
principles of the present disclosure;

FIG. 3 is a perspective view of multiple drones being
received by the charging stack at the same time and
charged in accordance with the principles of the
present disclosure;

FIG. 4 is a perspective view of a base block of the
drone charging station of the present disclosure;
FIG. 5 is a top view of the base block of the drone
charging station illustrating a thread arrangement
according to one embodiment of the present disclo-
sure;

FIG. 6 is a perspective view of an arrangement of
base blocks of the drone charging station including
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a first conductor block, a second conductor block
and an insulator block in between according to one
embodiment of the present disclosure;

FIG.7 is atop view of the arrangement of base blocks
of FIG. 6;

FIG. 8 is a perspective view of an arrangement of
base blocks of the drone charging station showing
alignment elements and coupling elements accord-
ing to one embodiment of the present disclosure;
FIG. 9 is a front perspective view of an arrangement
of base blocks of the drone charging station including
the conductor/insulator/conductor block arrange-
ment and an additional insulator blocks according to
one embodiment of the present disclosure;

FIG. 10 is a perspective view of a portion of the inner
aperture of the drone showing inner grooves for mat-
ing with the thread arrangement of the drone charg-
ing station according to one embodiment of the
present disclosure;

FIG. 11is afront cut-away view showing the engage-
ment of the drone guiding region with the drone
charging station guiding threads according to one
embodiment of the present disclosure;

FIG. 12 is a front cut-away view showing the inter-
locking between base blocks in order to cylindrically
align the base blocks and prevent rotational mis-
alignment according to one embodiment of the
present disclosure;

FIG. 13is a perspective view of a portion of the drone
charging station with a mounting element to enable
the drone charging station to be mounted to a surface
according to one embodiment of the present disclo-
sure;

FIG. 14 is a perspective view of the drone charging
station with a cone-shaped element to facilitate en-
trance and exit ofthe drones with respectto the drone
charging station according to one embodiment of the
present disclosure;

FIG. 15 is a top view of a drone and a lock plate that
prevents the drone from rotating with respect to the
drone charging station according to one embodiment
of the present disclosure;

FIG. 16 is a front cut-away view of multiple drones
in the drone charging station where each drone in-
cludes a lock plate according to one embodiment of
the present disclosure;

FIG. 17 is a perspective cut-away showing a drone
being charged inside a hollow charging tube accord-
ing to one embodiment of the present disclosure;
FIG. 18 is a block diagram of a controller configured
to control the drones as they engage with the drone
charging station according to one embodiment of the
present disclosure;

FIG. 19 is a perspective view of yet another exem-
plary drone docking station according to the princi-
ples of the present disclosure;

FIG. 20 a perspective view of yet another exemplary
drone docking station configured to receive a drone
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being charged, via a wireless charging element, in-
side a hollow charging tube according to one em-
bodiment of the present disclosure;

FIG. 21 is a perspective view of yet another embod-
iment of a portion of an inner aperture of the drone
showing inner grooves for mating with the thread ar-
rangement of the drone docking station and further
including an electrical charge receiving element for
receiving a wireless charging signal from the drone
docking station, according to one embodiment of the
present disclosure;

FIG. 22 is a perspective view of another exemplary
drone docking station showing an alternative thread
arrangement according to one embodiment of the
present disclosure; and

FIG. 23 is a perspective view of yet another embod-
iment of a portion of an inner aperture of the drone
showing inner protrusions for mating with the thread
arrangement of the drone docking station of FIG. 22,
according to one embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0026] Before describing in detail exemplary embodi-
ments, it is noted that the embodiments reside primarily
in combinations of apparatus components and process-
ing steps related to a drone charging station that can
charge one or more drones at the same time. In one
embodiment, the proposed drone charging station has
no movable parts and occupies a small footprint due to
its cylindrical design. In one embodiment, the drone
charging station includes stackable base blocks that are
uniform in shape to allow for a cylinder of multiple base
blocks to be created by stacking base blocks upon each
other. In one embodiment, the charging of multiple
drones can occur in a first-in first-out arrangement where
drones enter the charging station at one end and exit at
the opposite end. The stack of base blocks can be of
such a size to receive and charge multiple drones simul-
taneously. The uniformly-shaped blocks can be disas-
sembled and reused for creation of a new drone charging
station, for example, at a different location. The drone
charging station of the present disclosure also includes
acontroller that can facilitate operations of the drone and
the drone charging station.

[0027] Accordingly, components have beenrepresent-
ed where appropriate by conventional symbols in the
drawings, showing only those specific details that are
pertinent to understanding the embodiments so as not
to obscure the disclosure with details that will be readily
apparent to those of ordinary skill in the art having the
benefit of the description herein.

[0028] As used herein, relational terms, such as "first"
and "second," "top" and "bottom," and the like, may be
used solely to distinguish one entity or element from an-
other entity or element without necessarily requiring or
implying any physical or logical relationship or order be-
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tween such entities or elements.

[0029] In some embodiments, the drone charging sta-
tion of the present disclosure advantageously provides
a stackable set of base blocks where one or more drones
can enter the charging station and be stacked on top of
each other or situated on the charging station very near
each other while charging. Without this feature, a large
amount of space must be reserved for a large drone sta-
tion or multiple drone stations must be maintained in or-
der to separately charge multiple drones.

[0030] In some embodiments, the drone charging sta-
tion can be mounted to a surface such as a wall or ceiling
which minimizes unintentional impact on the charging
station. The mounting feature also helps to minimize the
overall footprint of the charging station.

[0031] In some embodiments, the drone charging sta-
tion provides a stack of base blocks, including conductor
and insulator blocks, resulting in a charging station with-
out moveable parts and without any additional electrical
parts needed to engage and charge the drones. This re-
sults in a less complex and less expensive drone charg-
ing station which is less prone to failure.

[0032] In some embodiments, guiding/landing logic is
used to enable the drone(s) to seamlessly approach the
charging station, engage, charge, and then leave the
charging station.

[0033] In some embodiments, the drone charging sta-
tion forms a cylindrical stack formed of uniformly-shaped
base blocks. The shape of each base block is the same
with the only difference being whether some base blocks
are conductor (i.e., metal) blocks while other base blocks
are insulator (i.e., plastic) blocks. Because the overall
design and shape of the structure of each block is the
same, the design, manufacture, and mass production of
the drone charging station is efficient and cost-effective.
Further, the charging station blocks are re-usable, and
the stack can be broken down and reassembled for ad-
ditional use, for example, at a different location.

[0034] In some embodiments, the drone charging sta-
tion provides a first-in-first-out (FIFO) feature, which en-
ables drones that enter the stack at one end to remain
on the stack till fully charged before exiting at an opposite
end ofthe stack. Thus, the drones exit the drone charging
station in the same order that they entered.

[0035] In some embodiments, the ability of the drone
charging station to receive and charge multiple drones
at the same time allows for a swarm or platoon of drones
to be charged and used for specifically-controlled tasks.
[0036] Referring now to the drawings, in which like ref-
erence designators refer to like elements, there is shown
in FIGS. 1-18, an exemplary drone charging station, and
its related components, constructed in accordance with
the principles of the present disclosure and designated
generally as "10." Referring to FIG. 1, charging station
10 may include one or more base blocks 12. In one em-
bodiment, base blocks 12 are of uniform shape and size
and may be configured to stack upon each other to form
a cylindrically-shaped stack of the kind shown in FIG. 1.
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Each base block 12 (base blocks 12a, 12b and 12c are
referred to collectively as base blocks 12) is sized to en-
gage one or more drones. There are no restrictions to
the number of base blocks that may be used to form the
stack of drone charging station 10 so a stack of base
blocks may be formed of any height based on the number
of drones to be simultaneously charged. As used herein,
"base block 12" shall refer to the base blocks of drone
charging station 10 without regard to whether the base
block is a conductor block or an insulator block.

[0037] In one embodiment, there are three different
types of base blocks 12 that form charging station 10. A
first conductor block 12a is a block made of a conductive
material such as metal, and has a first polarity, such as
positive (+). The first conductor block 12a electrically en-
gages with a corresponding electrode of the same polar-
ity (i.e., positive) of a drone that has entered charging
station 10. A second conductor block 12b is also formed
of conductive material such as metal. For charging pur-
poses, conductor block 12b has a second polarity differ-
ent from the first polarity, i.e., negative (-). In other words,
conductor block 12a and conductor block 12b can be
fabricated of the same material. In operation, conductor
block 12b is electrically connected to a polarity opposite
the polarity of conductor block 12a in order to create an
electrical drone charging circuit. In operation, the second
conductor block 12b electrically engages with a corre-
sponding electrode of the same polarity (i.e., negative)
of the drone that has entered drone charging station 10.
A third type of base block 12 is an insulator block 12c
which is formed of an insulator material such as plastic.
It is understood that conductor blocks 12a and 12b do
not have to be fabricated entirely of a conductive material
such as a metal. Rather, blocks 12a and 12b can be
fabricated of any suitable material as long as there is a
conductive portion on the exterior to electrically couple
with a drone, and so that there is an electrically conduc-
tive pathway from the electrical supply to the conductive
exterior of the block 12a and 12b.

[0038] One or more insulator blocks 12c are situated
in between and therefore separate first conductor block
12a and second conductor block 12b. This allows two
poles of an electricity source to be connected to two dif-
ferent conductor blocks, e.g., conductor blocks 12a and
12b, which are isolated from each other by an insulator
bloc 12ck. An arrangement of a first conductor block
12a/second conductor block 12b/insulator block 12c is
referred to herein as a charging stack 15. In the embod-
imentshowninFIG. 1, drone charging station 10 includes
four separate charging stacks 15. The drone charging
station 10 of the present disclosure is not limited to any
specific number charging stacks 15.

[0039] One or more drones may enter the drone charg-
ing station 10 either from a first end 14 or a second end
16 and travel from one end of the charging station 10 to
another end. During the movement of the drone up (or
down) the stack of conductor blocks (12a and 12b), the
drone is charged due to the engagement of the drone’s
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electrodes with a corresponding conductor block of sim-
ilar polarity of charging station 10. The insulator blocks
12c situated in between the charging stacks 15 serve to
delay the charging of the drones as they travel along the
stack and also to provide separation between a conduc-
tive block 12 in one charging stack 15 and a conductive
block 12in an adjacent charging stack 15. In other words,
in one embodiment, the insulator blocks 12c between
charging stacks 15 are used to ensure that a drone is
only charged within a charging stack 15 and not while
spanning different charging stacks 15. In other words,
since a drone is not charged when in contact with an
insulator block 12c¢, design constraints are considered in
dictating the number of insulator blocks 12c that are used
to separate charging stack 15 arrangements. Depending
on the drone’s battery level and other factors such as the
strength of the conductors, size of the drones, and/or size
and length of the stack of base blocks 12, a different
number of insulator blocks 12c may be used to separate
the charging stacks 15, and thus although FIG. 1 illus-
trates the use of two insulator blocks 12c between each
charging stack 15, the present disclosure is not limited
to a particular number of insulator stacks 12c used.

[0040] The arrangement of first conductor blocks 12a,
second conductor blocks 12b, and insulator blocks 12c,
are such that a drone that enters charging station 10 at
one end, for example, first end 14, and rotatably moves
down the stacked blocks 12 of charging station 10 to-
wards the opposite end, for example, second end 16,
exits charging station 10 at second end 16 being fully
charged or charged to a desired level. Thus, in the illus-
trative embodiment of FIG. 1, drone charging station 10
may host and simultaneously charge up to four drones.
As one drone exits charging station 10, charged, and as
the three drones travel down the stack of base blocks
12, a new drone may enter drone charging station 10.
Thus, in this continuous fashion, drones may continuous-
ly enter drone charging station 10 at one end, e.g., first
end 14, move down the stack of base blocks 12, obtaining
charge along the way, and exit at second end 16 with a
desired charge level. The speed at which the drones pro-
ceed along the charging station 10 can establish the
charging level. Once the top charging stack 15 is free of
drones, i.e., with the drone that occupied the top charging
stack 15 having moved to the next charging stack 15, a
new drone can enter drone charging station 10 at the top
charging stack 15 and begin its charging process in the
manner described above. As will be discussed below, a
controller can be used to control the movement of the
drones in such a fashion that charging station 10 can
receive and charge the maximum or optimal number of
drones without the drones colliding and achieving a de-
sired charge level. As will also be discussed in greater
detail below, each base block 12 has a guiding portion
such that when the base blocks 12 are stacked in the
arrangement of FIG. 1, a drone guiding path 17 is formed
around the exterior surface of drone charging station 10.
It is the drone guiding path 17 that engages with a cor-
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responding guiding region of the drones, allowing the
drones to make theirway down, or up, the drone charging
station 10. In one embodiment, drone guiding path 17 is
in the form of a continuous helical thread from one end
of drone charging station 10 to its opposite end.

[0041] FIG. 2 is a top view of a drone 18 that may be
charged by drone charging station 10. Drone 18 includes
a center portion 20, four propellers 22, each extending
from center portion 20 by an attachment member 24. The
attachment members 24 may be rotatable, and/or move-
able up/down or left/right to accommodate areas of the
drone’s flight that might require a smaller drone footprint.
Drone 18 includes a mounting aperture 26 configured to
allow drone 18 to travel past a mounting mechanism that
affixes drone charging station 10 to a surface, as dis-
cussed in further detail below. Mounting aperture 26 can
be sized and configured to accommodate differently
sized charging station mounting mechanisms. Drone 18
also includes a receiving region 28 sized to receive an
outer perimeter of drone charging station 10. Similarly,
receiving region 28 may be configured in size and shape
according to the size and shape of the base blocks 12 of
drone charging station 10. Base blocks 12 having a larger
diameter will result in the receiving region 28 having a
larger diameter in order to fitaround and engage the base
blocks 12 of drone charging station 10. Although receiv-
ing region 28 shown in FIG. 2 is centrally located in center
portion 20 of drone 18, itis within the scope of the present
disclosure that receiving region 28 can be located off-
center, i.e., closer to one of the side edges of center por-
tion 20, and need not be located in the orientation de-
picted in FIG. 2.

[0042] As is shown in different figures and discussed
in greater detail below, each drone 18 includes a first
electrode and a second electrode, where the first and
second electrodes are engageable with corresponding
conductor blocks of drone charging station 10 of identical
polarity. The electrodes of drone 18 are disposed in lay-
ers at least partially around receiving region 28 such that
as drone 18 enters charging station 10 and begins to
wind its way along (from one end to the opposite end)
the stack of bae blocks 12, an electrode of, for example,
positive polarity, that is at least partially exposed along
receiving region 28 contacts a corresponding first con-
ductor block 12a of identical polarity and will receive a
charge. Similarly, an electrode of negative polarity at
least partially exposed along receiving region 28 receives
a charge from second conductor block 12b as drone 18
winds its way along (from one end to the opposite end)
drone charging station 10. In this fashion, the electrodes
of drone 18 are fully charged by the time drone 18 exits
charging station 10.

[0043] Asalsowill be discussed in greater detail below,
drone 18 includes an arrangement of guiding regions in
the form of, for example, inner recesses, nut threads, or
grooves disposed at least partially along receiving region
28. These inner recesses or grooves are configured to
receive drone guiding path 17 that is formed along the
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outer surface of drone charging station 10. In this fashion,
as drone 18 rotates and moves from one end of drone
charging station 10, for example, first end 14, to the op-
posite end, forexample end 16, itis charged in the fashion
descried above. The interaction of drone guiding path 17
and the drone’s guiding region operates like a screw hav-
ing outer threads (i.e., drone guiding path 17) and a nut
having corresponding inner threads (i.e., the drone’s
guiding region) to allow drone 18 to travel along drone
guiding path 17.

[0044] FIG. 3 illustrates an embodiment of the present
disclosure where a plurality of drones 18 interact with
drone charging station 10 at the same time. As shown,
two drones 18 are engaged with drone charging station
10 and are being charged at the same time, while a third
drone 18, after having been fully charged, exits drone
charging station 10, having helically wound their way
along drone guiding path from one end to the opposite
end of drone charging station 10. As shown, receiving
region 28 of each drone 18 engages with the stack of
base blocks 12 of drone charging station 10. Due to the
arrangement of drone guiding path 17 and the interaction
of drone guiding path 17 with the interior guiding region
of each drone 18, each drone 18 rotates in the direction
of the arrows and works its way down drone charging
station 10. The direction of rotation shown in FIG. 3 is
exemplary only and the drones may rotate in the opposite
direction, based on the orientation of drone guiding path
17. In other words, it is contemplated that drones 18 can
proceed through the charging station 10 from bottom to
top, left to right, right to left, etc.

[0045] As discussed above, positive electrodes of
drone 18 are coupled with corresponding first conductor
blocks 12a and negative electrodes are coupled with cor-
responding second conductor blocks 12b. The number
of charging stacks 15 and insulator blocks 12¢ between
each charging stack 15 is selected in such a fashion that
each drone 18 is fully charged when it exits drone charg-
ing station 10. The insertion of one or more insulator
blocks 12c between each charging stack 15 serves to
time and delay the charging effect and separate the
drones 18 such that one drone 18 can engage with drone
charging station 10 at the same time without hitting or
dislodging adjacent drones 18 and to maintain electrical
connectivity for charging within a single charging stack
15 and not across multiple charging stacks 15. The result
is a drone charging station 10 that provides a first-in-first-
out (FIFO) feature, which enables drones 18 that enter
drone charging station 10 at one end and to remain on
drone charging station 10 till fully charged before exiting
at an opposite end of drone charging station 10. Thus,
the drones exit drone charging station 10 in the same
order that they entered. In one embodiment, shown in
FIG. 3, a mounting block 30 is affixed at to top end 14 of
drone charging station 10. A mounting arm 32 is affixed
to mounting block 30 to allow drone charging station 10
to be affixed to a surface such as a wall.

[0046] The following discussion describes further de-
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tails about base block 12, including each base block’s
guiding region, and how the guiding region of each base
block 12 interacts with adjacent guiding regions to form
drone guiding path 17 along the exterior surface of drone
charging station 10.

[0047] Referring to FIG. 4, a base block 12 can be
seen. Base block 12 seenin FIG. 4 could be, for example,
first conductor block 12a, second conductor block 12b,
or insulator block 12c. Base block 12 includes an interior
region 34 and an exterior region 36. Block 12 also in-
cludes a guiding portion 38. Guiding portion 38 is, in one
embodiment, in the form of a raised thread which starts
along a top portion of the exterior region 36 of base block
12 in a relatively flat orientation coplanar with the top (or
bottom) edge of the base block 12, e.g., at starting region
39a, to increase thickness as guiding portion 38 helically
winds its way away from the top or bottom edge of the
base block to form a rounded thread along the exterior
region 36 gradually moving lower along exterior region
36 until thinning and terminating at ending region 39b.
The thinning of the guiding portion 38 at the top and bot-
tom edges of the base block 12 allows adjacent base
blocks 12 to form a complete, substantially uniform and
contiguous guiding portion 38 from base block 12 to an
adjacent base block 12. Guiding portion 38 may encircle
all of exterior region 36 or only a portion of exterior region
36. Guiding portion 38 is sized to receive a corresponding
guiding region of drone 18, as described in greater detail
below. It should be noted that the orientation of guiding
portion 38 of base block 12 shown in FIG. 4 is exemplary
only. Guiding portion 38 may take the form of differently
arranged threads, for example, one that winds in the op-
posite direction than the direction shown in FIG. 4. In
other embodiments, guiding portion 38 is made of a se-
ries of helically oriented pins or protrusions, rather than
continuous helical threads.

[0048] Base block 12 also includes an alignment tab
40 which extends into interior region 34 of base block 12.
Alignmenttab 40 includes an alignmentaperture 42 sized
to receive an alignment element that functions to coaxi-
ally align each of the plurality of first conductor blocks
12a, second conductor blocks 12b and insulator blocks
12c, as shown in FIG. 8 and discussed below. By aligning
the base blocks 12, a cylindrically-shaped stack of base
blocks 12 can be created, as shown in FIG. 1 which pro-
vides a contiguous guiding portion 38 from one end of
charging station 10 to the opposite end of charging station
10. Alignment tab 40 also includes a coupler aperture 44
which is sized to receive conductor couplers and insulator
couplers as shown in FIG. 8 and discussed below. In one
embodiment, each of the coupler apertures 44 includes
a series of interior grooves or threads such as nut
threads, designed to receive corresponding threads of
the conductive couplers, much like the interior threads
of a nut receives corresponding outer threads of a screw.
The conductive couplers and insulator couplers serve to
provide structural strength to the stack of base blocks 12
and to align like base blocks 12 to each other, i.e., align
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first conductor blocks 12a with each other, second align-
ment blocks 12b with each other, and insulator blocks
12c with each other, in the base block stack arrangement
of charging station 10 shown, for example, in FIG. 1. The
conductor couplers also provide electrical connectivity
among conductive blocks of the same polarity, and pro-
vide part of an electrical charging circuit when they are
connected to a corresponding pole of an electrical charg-
ing source.

[0049] FIG. 5 illustrates a top view of base block 12
according to an embodiment of the present disclosure.
Base block 12 could be first conductor block 12a, second
conductor block 12b or insulator block 12c. Base block
12 includes guiding portion 38 which is in the form of a
thread that encircles part or all of the outer perimeter of
base block 12. Guiding portion 38 is in the form of araised
thread of the type described above and shown in FIG. 4.
In this embodiment, guiding portion 38 encircles approx-
imately 240 degrees of base block 12. Thus, FIG. 5 shows
an angle of 120 degrees where no guiding portion is
present. In one embodiment, a second base block 12 is
stacked below base block 12 and the guiding portion 38
of the second base block 12 will align with the guiding
portion of base block 12 to form a continuous thread. In
other words, the guiding portion 38, i.e. guiding threads,
of the lower base block 12 will begin when the guiding
portion 38 of the upper base block 12 ends. The third
base block 12 can then be stacked below the second
base block 12 and its threads aligned as described
above. In this fashion, a stack of three base blocks 12,
for example the upper base block being first conductor
block 12a, the second (next lower) base block 12 being
insulator block 12c¢, and the third (lowest) base block 12
being second conductor block 12b, will have their guiding
portions 38 aligned such that a continuous guiding helical
thread is formed around 360 degrees of the three-block
charging stack 15.

[0050] It should be noted that in the thread arrange-
ment described above, there can be overlap among ad-
jacent threads. Thus, a second thread need not start ex-
actly where an adjacent thread has ended. By overlap-
ping the guiding portion 38, or thread, of one base block
12 with the guiding portion 38, or thread, or an adjacent
base block 12, a continuous thread can be maintained
without the need for exact alignment of the starting point
of the thread of one base block 12 with the ending point
of an adjacent base block 12. Further, it should be noted
that the 120 degree/three block threading arrangement
is only one embodiment of the present disclosure. For
example, four base blocks 12 each having a guiding por-
tion of 90 degrees can be aligned to form a four-block
stack, where, again, a continuous guiding thread of 360
degreesis formed. Any otherarrangements can be used,
provided the resulting guiding thread is 360 degrees
which will allow drone 18 to travel along the continuous
thread of drone guiding path 17. Again, as discussed
above, as drone 18 travels along guiding path 17, it is
being charged when the drone’s positive electrode en-
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gages first conductor block 12a (which has a positive
charge) and when the drone’s negative electrode engag-
es second conductor block 12b (which has a negative
charge).

[0051] FIG.6isanillustration of charging stack 15 hav-
ing a plurality of base blocks 12 that form a portion of the
stack of blocks shown in the drone charging station 10
of FIG. 1. Each of the plurality of base blocks 12 are sized
to engage with at least one drone 18. Charging stack 15
of FIG. 6 is a three-block configuration that includes first
conductor block 12a having a first polarity (i.e., positive),
for electrically engaging with a corresponding first (i.e.,
positive) electrode of drone 18. First conductor block 12a
has a corresponding first drone guiding portion 46 that
encircles at least a portion of first conductor block 12a in
the manner described above. The charging stack of FIG.
6 also includes second conductor block 12b having a
second polarity different from the first polarity (i.e., neg-
ative), for electrically engaging with a corresponding sec-
ond (i.e., negative) electrode of drone 18. Second con-
ductor block 12c has a corresponding second drone guid-
ing portion 48 that encircles at least a portion of second
conductor block 12c in the manner described above. The
charging stack of FIG. 6 also includes insulator block 12¢
positioned between first conductor block 12a and second
conductor block 12b, where insulator block 12 has a third
drone guiding portion 50 that encircles at least a portion
of insulator block 12c in the manner described above.
[0052] Inthe embodiment shown in FIG. 6, first drone
guiding portion 46 is comprised of a first thread, second
drone guiding portion 48 is comprised of a second thread,
and third drone guiding portion 50 is comprised of a third
thread, and wherein drone guiding path 17 comprises a
continuous drone guiding thread formed by an arrange-
ment of the first thread, the second thread and the third
thread. Drone guiding path 17 is formed by an arrange-
ment of the first, second and third threads to form a con-
tinuous 360-degree thread around the three-block stack.
A starting point of third drone guiding portion 50, which
is the thread of insulator block 12c, is positioned proxi-
mate an ending point of the first drone guiding portion
46, which is the thread of first conductor block 12a, and
a starting point of second guiding portion 48, which is the
thread of second conductor block 12b is positioned prox-
imate an ending point of third thread guiding portion 50,
which is the thread of insulator block 12c.

[0053] In an alternate embodiment, the continuous
threads forming the guiding portions of each base block
12 are replaced by a series of helically oriented pins or
other protrusions. Thus, in one embodiment, first drone
guiding portion 46 is comprised of a first plurality of pins,
second drone guiding portion 48 comprises a second plu-
rality of pins, and third drone guiding portion 50 comprises
a third plurality of pins. Thus, drone guiding path 17 is
formed by an arrangement of the first plurality of pins,
the second plurality of pins and the third plurality of pins.
[0054] As discussed above, the angle between the
start of a thread at the top of a base block 12 and the end
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of a thread at the bottom of an adjacent base block 12
may be, in one embodiment, 120 degrees. This is for a
3-base block formation, which gives a full 360 degrees
(or multiple of 360 degree) rotation of the thread. How-
ever, the present disclosure is not limited to such an ar-
rangement and other base block arrangements can be
used, for example, a four base block arrangement, where
the thread angle is 90 degrees. In other words, a 360/n
degree for n base block formation may be used.

[0055] FIG.7isatop view of charging stack 15in which
alignment tabs 40a, 40b and 40c (collectively referred to
herein as alignment tabs 40) for three sequential base
blocks 12 are shown. First drone guiding portion 46, sec-
ond drone guiding portion 48 and third drone guiding por-
tion 50 can be seen encircling charging stack 15. FIG. 7
shows the interaction of alignment tabs, where a first
alignment tab 40a offirst conductor block 12ais displaced
with respect to a second alignment tab 40b of second
conductor block 12b and a third alignment tab 40c of
insulator block 12c, where alignment tab 40c is posi-
tioned between first alignment tab 40a and second align-
ment tab 40b. This arrangement allows alignment tabs
40 of the same type of base block 12 to be longitudinally
aligned while allowing alignmenttabs 40 of different types
of base blocks 12 to be rotationally displaced from one
another. As discussed below and shown in FIG. 8, align-
ment of the alignment tabs 40a, 40b, and 40c allow for
an alignment element to be inserted within alignment ap-
erture 42 to such that each of the base blocks 12 of drone
charging station 10 do not rotate with respect to each
other, i.e., become dislodged or misaligned, which may
affect drone guiding path 17, and in turn, how the drones
18 move from one end to the opposite end of drone charg-
ing station 10.

[0056] FIG. 8 illustrates drone conductor stack 15
which includes first conductor block 12a, second conduc-
tor block 12b, and insulator block 12c there between.
First drone guiding portion 46, second drone guiding por-
tion 48 and third drone guiding portion 50 are shown to
form part of the continuous drone guiding path 17. Align-
ment element 52, which could be a non-electrically con-
ductive rod or bolt is received in the alignment aperture
42 of each of the blocks of drone conductor stack 15. For
example, alignment element 52 is received in alignment
aperture 42 of alignment tab 40a of first conductor block
12a, alignment aperture 42 of alignment tab 40b of sec-
ond conductor block 12b, and alignment aperture 40 of
alignment tab 40c of insulator block 12c. Thus, when
drone charging station 10 includes a plurality of first con-
ductor blocks 12a, second conductor blocks 12b, and
insulator blocks 12c, alignment element 52 is configured
to align each of the plurality of first conductor blocks 12a,
second conductor blocks 12b and insulator blocks 12c
with each other to form an aligned cylinder, as shown in
FIG. 1. Thus, alignment element 52 maintains the stability
of charging station 10 by preventing the misalignment or
unwanted rotation of one of the base blocks 12, with re-
spect to another base block 12.
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[0057] Further, FIG. 8 also shows first conductor cou-
pler 54, second conductor coupler 56 and insulator cou-
pler 58. First conductor coupler 54 could be in the form
of a bolt or screw and is electrically conductive. First con-
ductor coupler 54 is received in a corresponding coupler
aperture 44 of alignment tab 40a of first conductor block
12a. As discussed above, in one embodiment, each of
the coupler apertures 44 includes a series of interior
threads designed to receive corresponding threads of
the conductive couplers. In another embodiment, the
couplers 54, 56 and 58 may be press fit into the corre-
sponding coupler apertures 44. Thus, first conductor cou-
pler 54 serves to both transfer electricity by electrically
coupling each of the plurality of first conductor blocks 12a
together, and also serves to keep each of the first con-
ductor blocks 12a aligned with each other. Similarly, sec-
ond conductor coupler 56 is received in a corresponding
coupler aperture 44 of alignment tab 40b of second con-
ductor block 12b. Thus, second conductor coupler 56
serves to both transfer electricity by electrically coupling
each of the plurality of second conductor blocks 12b to-
gether, and also serves to keep each of the second con-
ductor blocks 12b aligned with each other. FIG. 8 also
illustrates an insulator coupler 58, which couples the in-
sulator block 12c¢ with each of the plurality of insulator
blocks 12c of drone charging station 10. Thus, conductor
couplers 54 and 56, and insulator coupler 58, serve to
prevent misalignment or unwanted rotation of like base
blocks 12 with respect to each other.

[0058] FIG. 9is a perspective view of an arrangement
of base blocks 12 of the drone charging station 10. The
arrangementincludes charging stack 15, i.e.,anarrange-
ment of first conductor block 12a/insulator block 12¢/sec-
ond conductor block 12b, and also includes additional
insulator blocks 12c. A portion of drone guiding path 17
is shown winding around the exterior of the stack of base
blocks 12a, 12¢, and 12b. Drone guiding path 17 includes
first guiding path 46, third guiding path 50, and second
guiding path 48, which forms a continuous thread to allow
one or more drones 18 to work their way from one end
of drone charging station 10 to an opposite end, while
being charged. As discussed above, the insertion of ad-
ditional insulator blocks 12c between charging stacks 15
creates spacing to allow multiple drones 18 to be charged
by drone charging station 10 at the same time without
the drones 18 colliding with one another. Any number of
insulator blocks 12c can be used as "spacers." The ad-
ditional "spacer" insulator blocks 12c each include a re-
spective guiding thread so there is no break in or inter-
ruption of drone guiding path 17.

[0059] In another embodiment, additional conductors
can be added to the 3-base block formation. The addi-
tional conductor could be used, for example, for data
transfer, for charging at a second voltage or for sensing
the level of charge of the drone battery. Thus, additional
conductor blocks can be used for the transmission of
different voltages to drone 18 for the creation of a wired
data channelfor higher data transmission. Thus, first con-
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ductor 12a can be the first base block 12 in the drone
conductor stack 15, followed by an insulator block 12c,
followed by second conductor block 12a, followed by an-
other insulator block 12c, followed by a third conductor
block 12, which could be used for data transmission
to/from drone 18. The orientation can also be reversed,
where the first base block 12 represents the third con-
ductor block that is used for data transmission, and the
first and second conductor blocks are used for charging
a corresponding electrode on drone 18. Additional insu-
lator blocks 12c¢ can then be used for spacing purposes
as described above.

[0060] Thus, in one embodiment, drone charging sta-
tion 10 further includes a third conductor block for elec-
trically engaging with a corresponding electrode of
drones 18, and a second insulator block positioned be-
tween one of the first conductor block 12a and the third
conductor block and the second conductor block 12b and
the third conductor block. In one embodiment, the third
conductor block is configured to provide data transmis-
sion to drones 18.

[0061] In yet another embodiment, where multiple in-
sulator blocks 12c are used for spacing purposes, as
shown in FIG. 9, instead of a stack of multiple individual
insulator blocks 12c, a single thicker insulator unit could
be used. The single insulator unit could be manufactured
to be of the same or similar thickness as a stack of sep-
arate, individual insulator blocks 12c, thus providing the
same delay or spacing feature as in the individually-
stacked insulator block 12c embodiment.

[0062] FIG. 10 is a partial view of the receiving region
28 of the center portion 20 of drone 18. As described
above, drone 18 includes a first electrode 60, and a sec-
ond electrode 64 having a polarity differentfrom firstelec-
trode 60. Thus, for example, first electrode 60 could be
a positive polarity electrode while second electrode 64
may be negative, or vice versa. Drone 18 also includes
aninsulator region 62 between first electrode 60 and sec-
ond electrode 64. In operation, when drone 18 is engaged
with charging station 10, as the drone rotates along
charging station 10, first electrode 60 is electrically en-
gaged with a corresponding first conductor block 12a of
the same polarity and a second electrode 64 is electrically
engaged with second conductor block 12b of the same
polarity, thus allowing drone 18 to sequentially receive
an electrical charge as it travels along drone charging
station 10. In the embodiment of FIG. 10, a portion of the
first electrode 60, the second electrode 64 and the insu-
lator region 62 are disposed around at least a portion of
receiving region 28. In one embodiment, receiving region
28isthick enough to engage with three adjacent charging
blocks 12 to allow electrodes 60 and 64 to contact cor-
responding conductor blocks 12a and 12b within a charg-
ing stack 15.

[0063] In one embodiment, to enable the coupling of
the electrodes of drone 18 with the conductors of drone
charging station 10, first electrode 60 includes afirst guid-
ing region 66, second electrode 64 includes a second
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guiding region 68, and insulator region 62 includes a third
guiding region 67. Thus, inone embodiment, the arrange-
ment of guiding regions as shown in FIG. 10, form a guid-
ing system that includes at least a portion of first guiding
region 66, second guiding region 68, and third guiding
region 67, where the guiding system is configured to en-
gage drone guiding path 17 of drone charging station 10.
[0064] In one embodiment, as shown in FIG. 10, first
guiding region 66, second guiding region 68, and the third
guiding region 67 are recessed threads, where each of
the recessed threads are configured to engage a corre-
sponding thread of drone charging station 10, much like
threads on a nut engage threads on a screw. The re-
cessed threads are disposed around receiving region 28,
such that when drone 18 engages drone charging station
10, the electrodes 60 and 64 of drone 18 are electrically
coupled with first conductor block 12a and second con-
ductor block 12b respectively. Further, drone 18 is able
to rotate from one end of drone charging station 10 and
exit the opposite end due to the engagement of the re-
cessed threads along the interior of receiving region 28
with drone guiding path 17 along the exterior of drone
charging station 10.

[0065] FIG. 11 illustrates a front, cut-away view show-
ing the engagement of drone 18 with drone charging sta-
tion 10. As shown, first guiding region 66 of first electrode
60 of drone 18 engages with first drone guiding portion
46 of first conductor block 12a of drone charging station
10. Second guiding region 68 of second electrode 64
engages with second drone guiding portion 48 of second
conductor block 12b of drone charging station 10. Third
guiding region 67 of insulator 62 of drone 18 engages
with third drone guiding portion 50 of insulator block 12¢
of drone charging station 10.

[0066] FIG. 12 illustrates another embodiment of the
present disclosure where each of conductor block 12a,
conductor block 12b and insulator block 12¢ of charging
stack 15 includes an engagement element to prevent the
dislodging or misalignment of the three blocks that form
charging stack 15. First conductor block 12a includes a
first end 70a, and a second end 72a opposite the first
end 70a. Second conductor block 12b includes a firstend
70b and a second end 72b opposite first end 70b. Insu-
lator block 12b includes a first end 70c and a second end
72c opposite firstend 70c. First conductor block 12a also
includes a first engagement element 74a extending from
its first end 70a and a second engagement element 76a
extending from its second end 72a. Similarly, second
conductor element 12b includes a first engagement ele-
ment 74a extending from its first end 70b and a second
engagement element 76b extending from its second end
72b. Insulator element 12c also includes a first engage-
ment element 74c¢ extending from its first end 70c and a
second engagement element 76¢ extending from its sec-
ond end 72c.

[0067] Each engagementelement could be in the form
of protrusions thatinterlock with the engagement element
of an adjacent block 12 in the form of a finger joint. Thus,
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as shown in FIG. 12, second engagement element 76a
of first conductor block 12a interlocks with first engage-
ment element 74c of insulator block 12c. Similarly, sec-
ond engagement element 76c¢ of insulator block 12c en-
gages with first engagement element 74b of second con-
ductor block 12b. If additional insulator blocks 12c are
stacked on either side of charging stack 15 as in the ar-
rangement depicted in FIG. 1, each of the additional in-
sulator blocks 12c can interlock with adjacent blocks in
a similar manner. Thus, each of the plurality of blocks of
drone charging station 10 includes a first end having a
first engagement element and a second end having a
second engagement element, the first end opposite the
second end, wherein the first engagement element is
matable with the second engagement element of an ad-
jacent block to prevent rotational misalignment. It is un-
derstood that engagement elements are not limited to
finger joint-like protrusions and the other types of inter-
locking arrangements, e.g., "tongue in groove," tabs, etc.,
may be used.

[0068] FIG. 13 illustrates another embodiment of the
present disclosure. Drone charging station 10 may be
mounted on a surface such as awall, overhang, or ceiling.
FIG. 13 depicts a wall-mounted version of drone charging
station 10. Mounting block 30 is added to the stack of
blocks of drone charging station 10. Mounting block 30
may be added to the top end of the stack of blocks or to
the bottom, or two mounting blocks 30 may be added to
drone charging station 10, i.e., one mounting block added
to the top end of the stack of blocks and another mounting
block 30 added to the bottom end of the stack of blocks.
Each mounting block 30 will be mounted to a surface by
a corresponding mounting arm 32. Mounting arm 32 is
connected at one end to the mounting surface and at its
other end to mounting block 30. Mounting arm 32 can be
made of a conductive material such as metal to provide
electricity to first conductor coupler 54 and second con-
ductor coupler 56 (not shown). If the mounting surface
is aceiling oroverhang, i.e., above drone charging station
10, a vertically-oriented mounting arm 32 is affixed to
mounting block 30. As described above and shown in
FIG. 2, each drone includes mounting aperture 26 which
is configured to allow drone 18 to travel past mounting
arm 32 that affixes drone charging station 10 to a surface.
[0069] FIG. 14 depicts yet another embodiment of the
present disclosure. An accessory block 78 having a first
end is affixed to an end of drone charging station 10, i.e.,
multiple charging stacks 15, separated by one or more
insulator blocks 12c. In one embodiment, the accessory
block 78 is cone-shaped and is tapered toward the end
opposite the end affixed to the end of charging stack 15.
The use of a tapered, or "cone-shaped" accessory block
facilitates the approach and/or exit of the drones 18 by
allowing the receiving region 28 of drone 18 to receive
the tapered end of accessory block 78. Cone attachment
mounting arm 80 is attached at one end to accessory
block 78 and at its other end to a surface such as a wall
or a ceiling. In one embodiment, two cone-shaped ac-
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cessory blocks 78 are added to the stack of blocks of
drone charging station 10, i.e., one cone-shaped acces-
sory block 78 is affixed or otherwise mounted upon one
end of drone charging station 10 and a second cone-
shaped accessory block 78 is affixed or otherwise mount-
ed to the opposite end of the drone charging station 10.
In this fashion, both the entrance of the drones 18 upon
drone charging station 10 and the exit of the drones 18
from drone charging station is facilitated. Similar to
mounting arm 32, cone attachment mounting arm 80 af-
fixed accessory block 78 to a surface. Cone attachment
mounting arm 80 may be made of a conductive material
such as metal in order to provide electricity to the con-
ductor couplers 54 and 56 (not shown) of drone charging
station 10.

[0070] FIGS. 15 and 16 illustrate another embodiment
of the present disclosure. In this embodiment, drone
charging station 10 includes at least one motor (not
shown)that can be installed inside drone charging station
10, or for example, either at the bottom or the top of the
stack of base blocks 12. The motor is configured to en-
able drone charging station 10 to rotate about a shaft,
e.g., alignment element 52, where the drone charging
station 10 rotates with respect to the drones 18. In one
embodiment, the base blocks 12 of drone charging sta-
tion 10 rotate with respect to the mounting blocks 30 sit-
uated at one or both ends of drone charging station 10,
which serve to hold drone charging station 10 in place.
Thus, as the drone charging station 10 rotates, the base
blocks 12 also rotate but the mounting blocks 30 remain
fixed. Thus, instead of the drones 18 rotating around a
stationary cylinder of base blocks 12, the cylinder of
blocks rotates with respect to stationary drones 18.
[0071] In this embodiment, in order to prevent drones
18 from rotating once drones 18 enter drone charging
station 10, a rotation inhibitor 82, which could be in the
form of a locking plate, is inserted within mounting aper-
ture 26 to lock drones 18 at a predetermined angle or
orientation. Rotation inhibitor 82 is configured to inhibit
the rotation of drones 18 when they contact drone charg-
ing station 10, thereby allowing drones 18 to travel along
drone guiding path 17 due to the rotation of drone charg-
ing station 10, rather than due to the rotation of the drones
18. When drone charging station 10 rotates, drones 18
move up or down drone guiding path 17 relative to drone
charging station 10 because of the mechanical interac-
tion between the drone threads and those on the drone
charging station 10. Advantageously, this embodiment
allows drones 18 to conserve energy when moving along
drone charging station 10. Further, this embodiment may
be beneficial for low-power drones 18 that may have trou-
ble in providing enough torque to rotate along the drone
charging station 10, and instead providing one or more
motors of sufficient power and/or torque.

[0072] As shown in FIG. 16, multiple drones 18 are
engaged with drone charging station 10. In this embod-
iment, each drone 18 has a rotation inhibitor 82 inserted
within the drone’s mounting aperture 26, to prevent each
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drone from rotating. Instead, one or more motors are
used to allow drone charging station 10 to rotate while
each drone 18 is prevented from rotating. The effect is
the same as if the drones 18 were rotating with respect
to a stationary drone charging station 10, with the result
being that drones 18 enter one end of drone charging
station 10 and travel along drone guiding path 17 in the
manner described above while being charged, until ex-
iting drone charging station 10 at the opposite end from
which they entered. The resultis a drone charging station
10 that provides a first-in-first-out (FIFO) feature, which
enables drones 18 that enter drone charging station 10
atone end to remain on drone charging station 10 till fully
charged before exiting at an opposite end of drone charg-
ing station 10. Thus, the drones exit drone charging sta-
tion 10 in the same order that they entered.

[0073] In another embodiment, drone charging station
10 provides a last-in-first-out (LIFO) feature, which ena-
bles the last drone 18 that enter drone charging station
10 at one end to remain on drone charging station 10 till
adequately charged before exiting at the same end of
drone charging station 10. Thus, that specific drone 18
could exit drone charging station 10 out of order, if re-
quired.

[0074] In one embodiment, rotation inhibitor 82 is in
the form of a moveable lock plate, where the size and
dimensions of the lock plate can vary based on the size
of the drones 18. This can be used to accommodate
smaller drones, where the lock plate can then return to
alarger size forlargerdrones 18. Inanotherembodiment,
rotation inhibitor 82 could be in the form of bar instead
of a lock plate, and configured to perform the same func-
tion as the lock plate.

[0075] In one embodiment, rotation inhibitor 82 is in
the form of an expandable lock plate that can be trans-
formed into various shapes, for example, into a T-shape
at the end of the lock plate closest to the shaft of drone
charging station 10 in order to "lock" those drones 18 to
drone charging station 10 that do not have mounting ap-
erture 26.

[0076] In one embodiment, rotation inhibitor 82 is in
the form of a magnetic-enhanced lock plate. In this em-
bodiment, the lock plate and mounting aperture 26 are
fabricated from magnetic materials of opposite polarity
to enhance the locking action. For example, referring to
FIG. 16, if the magnetic material of rotation inhibitor 82
on a first side (for example, the left side when looking at
the front cut-away view of FIG. 16) of drone charging
station 10 is of a first polarity, then the corresponding first
side (i.e., the left inner side of drone charging station 10
in FIG. 16) of the drone’s mounting aperture 26 is of an
opposite polarity. Similarly, if the magnetic material of
rotation inhibitor 82 on a second side (for example, the
right side when looking at the front cut-away view of FIG.
16) of drone charging station 10 is of a first polarity, then
the corresponding second side (i.e., the right inner side
of drone charging station 10 in FIG. 16) of the drone’s
mounting aperture 26 is of an opposite polarity.
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[0077] Inanother embodiment, the rotation inhibitor 82
includes guiding indicia to assist in alignment of the ro-
tation inhibitor 82 within mounting aperture 26. The guid-
ing indicia could be any visual indicia, for example, a line,
or a groove or recess parallel to the axis of the drone
charging station 10 on one or both sides of the rotation
inhibitor 82. In another embodiment, a corresponding
wedge on the inner side of the drone’s mounting aperture
26 could be implemented in order to fit into the recess of
the rotation inhibitor 82.

[0078] In one embodiment, one or more step motors
are utilized to rotate drone charging station 10. Although
the present disclosure is not limited to the number or
types of motors used to rotate drone charging station 10,
stepper motors could be considered in order to have a
predefined movement of the motor without requiring sen-
sory equipment or utilizing reduced sensory equipment.
The sensory equipment helps in the control of the rotation
of drone charging station 10 and the movement of drones
18 in order to ensure proper alignment of the electrical
contact points on drone charging station 10 and drones
18. With the use of stepper motors, or other similar pre-
cision devices, the sensory equipment could be reduced
or removed entirely.

[0079] FIG. 17 illustrates another embodiment of the
presentdisclosure, where instead of drones 18 engaging
with drone charging station 10 via a drone guiding path
17 on the exterior of drone charging station 10, drones
18 enter a hollow charging tube 84 and engage with cor-
responding guiding paths along the interior of hollow
charging tube 84. For simplicity, only a portion of hollow
charging tube 84 is shown in FIG. 17, and only one drone
18 is shown as entering hollow charging tube 84. It is
within the scope of the present disclosure for hollow
charging tube 84 to be much longer, i.e., of sufficient
length and circumference to receive multiple drones 18
at the same time.

[0080] In this embodiment, each drone 18 includes a
stack of at least three elements at its edges in order to
be able to enter hollow charging tube 84. These elements
may include guiding regions to provide a guiding path or
anchor for each drone 18 and also include electrical el-
ements to provide the electrical connectivity to corre-
sponding conductors in hollow charging tube 84.

[0081] Hollow charging tube 84 includes a plurality of
interior conductor blocks along the interior of hollow
charging tube 84, each of the plurality of interior conduc-
tor blocks sized to engage with and charge one or more
drones 18 as the drones 18 travel within hollow charging
tube 84. Hollow charging tube 84 includes a first interior
conductor block 86 having a first polarity for electrically
engaging with a corresponding first electrode 60 of drone
18, thefirstinterior conductor block 86 having afirstdrone
guiding portion 87. Hollow charging tube 84 includes sec-
ond interior conductor block 88 having a second polarity
different from the first polarity for electrically engaging
with a corresponding second electrode 64 of drone 18,
the second interior conductor block 88 having a second
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drone guiding portion 89. Hollow charging tube 84 in-
cludes an interior insulator block 90 positioned between
first conductor block 86 and second conductor block 88,
the interior insulator block 90 having a third drone guiding
portion 91 that engages with insulator 62. First drone
guiding portion 87, second drone guiding portion 89 and
third drone guiding portion 91 are arranged to provide a
drone guiding path along an interior of hollow charging
tube 84.

[0082] Inoneembodiment, firstconductor 86 is located
at a different relative height along drone 18 within hollow
charging tube 84 as compared with second conductor
88. Thus, as each of the drones 18 travel down (or up)
within hollow charging tube 84, the first electrode 60 of
each drone 18 receives a charge from a corresponding
first interior conductor block 86 situated at a first height
within the interior of hollow charging tube 84 and the sec-
ond electrode 64 of each drone 18 receives a charge
from a corresponding second interior conductor block 88
situated at a second height within the interior of hollow
charging tube 84. This continues as each drone 18 ro-
tates within the interior of hollow charging tube 84, until
each drone 18 has received sufficient charge, and exits
an opposite end of hollow charging tube 84.

[0083] Thus, in this embodiment, one or more drones
18 are engaged within hollow charging tube 84 by enter-
inginside afirstend of hollow charging tube 84 and exiting
an opposite end of hollow charging station after being
charged. Guiding portions, i.e., first guiding portion 87,
second guiding portion 89 and third drone guiding portion
91, which could be in the form of threads or protrusions
such as pins, are situated on the inside of hollow charging
tube 84. Corresponding guiding regions can also be
placed on the peripheral portion of each drone 18, for
example, on an outer edge of their blade protection area,
and along electrodes 60 and 64 and insulator 62. The
drones 18 perform a rotating action within hollow charg-
ing tube 84 in order to move from one instance of charging
to the next instance of charging and finally out of the
opposite end of hollow charging tube 84. In one embod-
iment, hollow charging tube 84 includes one or more ap-
ertures to allow for air to flow within hollow charging tube
84.

[0084] In another embodiment, a design similar to the
embodimentdepicted in FIGS. 1-16 and described above
may be used, in order to provide a modular charging sta-
tion. Inone embodiment, atwo-connection designis used
where each individual charger along hollow charging
tube 84 is composed of multiple similar blocks, for exam-
ple, six, in which the first and the third blocks are made
of a conductive material and the remaining blocks (sec-
ond, fourth to sixth) are made of non-conductive, i.e.,
insulator material. All conducting blocks of each type of
connection (forexample all those connected to the higher
voltage point of hollow charging tube 84) are connected
by inserting alignment element 52 within alignment ap-
erture 42 of alignment tab 40 outside hollow charging
tube 84, as depicted in FIG. 17. Additional alignment el-
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ements 52 bars can be used to make hollow charging
tube 84 more rigid.

[0085] In another embodiment, drone charging station
10 includes a plurality of hollow charging tubes 84 result-
ing in a plurality of first interior conductor blocks 86, a
plurality of second interior conductor blocks 88 and a
plurality of interior insulator blocks 90. Similar to the em-
bodiment depicted in FIGS. 1-16, drone charging station
10 an alignment element 52, as discussed above, con-
figured to align each of the plurality of first interior con-
ductor blocks 86, second interior conductor blocks 88
and interior insulator blocks 90 to form a cylinder. The
drone charging station 10 of this embodiment, similar to
the embodiment depicted in FIGS. 1-16, includes a first
conductor coupler, the first conductor coupler electrically
coupling each of the plurality of first interior conductor
blocks 88 together, the first conductor coupler being elec-
trically conductive, and a second conductor coupler, the
second conductor coupler electrically coupling each of
the plurality of second interior conductor blocks 90 to-
gether, the second conductor coupler being electrically
conductive. Drone charging station 10 may also include
an insulator coupler, the insulator coupler coupling each
of the plurality of insulator blocks together.

[0086] In another embodiment, first interior conductor
block 86, second interior conductor block 88 and interior
insulator block 90 each include a first end having a first
engagement element and a second end having a second
engagement element, the first end opposite the second
end, wherein the first engagement element is matable
with the second engagement element of an adjacent
block to prevent rotational misalignment.

[0087] In another embodiment, drone charging station
10 furtherincludes atleast one insulator layer, the at least
one insulator layer comprising at least one interior insu-
lator block 90, the at least one insulator layer positioned
between a first hollow charging tube 84 and a second
hollow charging tube 84.

[0088] In another embodiment, drone charging station
includes at least one motor configured to enable the at
least one hollow charging tube 84 to rotate; and a rotation
inhibitor to inhibit rotation of at least one drone 18 when
at least one drone 18 enters drone charging station 10,
the at least one drone 18 traveling along the drone guid-
ing path due to the rotation of the at least one hollow
charging tube 84.

[0089] In another embodiment, a cap or cover can be
placed or affixed to the either end or both ends of hollow
charging tube 84 in order to protect hollow charging tube
84 and drones 18 from external elements such as rain
or other weather or non-weather-related external impact.
[0090] In another embodiment, the inside of hollow
charging tube 84 is capable of being accessed via an
opening in one or both sides of hollow charging tube 84
for the purpose of maintenance to hollow charging tube
84 and/or the drones 18 inside.

[0091] In another embodiment, hollow charging tube
84 includes a short-range optical or RF sensor, or radar
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equipment on one or both ends of hollow charging tube
84 in order to help in the navigation of drones 18 in their
approach of hollow charging tube 84.

[0092] In another embodiment, an inverted half-cone
can be placed or affixed to one or both ends of hollow
charging tube 84 in order to assist in guiding the drones
18 into hollow charging tube 84.

[0093] FIG. 18is a block diagram of a charging station
controller 92 that may be used to allow drones 18 to use
drone charging station 10. Charging station controller 92
may be located either on the drone 18 or it can be located
and operated remotely, i.e., on the operator cloud dew,
edge, or core.

[0094] In FIG. 18, the solid lines indicate signal con-
nections and the hashed lines indicate power connec-
tions. Charging station controller 92 includes a processor
96, a memory or storage 98, and interconnection 100
which provides a communication interface between proc-
essor 95 and memory 98. Memory 98 may comprise any
kind of volatile and/or non-volatile memory, e.g., cache
and/or buffer memory and/or RAM (Random Access
Memory) and/or ROM (Read-Only Memory) and/or opti-
cal memory and/or EPROM (Erasable Programmable
Read-Only Memory). Processor 96 includes accelerators
102. Accelerators 102 can supply functions including but
not limited to floating point unit (FPU) functions, graphics
processing unit (GPU) functions, tensor processing unit
(TPU) functions, or field-programmable gate array (FP-
GA) functions. Accelerators 102 may share the same sil-
icon die with a main processor in system on chip (SoC)
configurations.

[0095] Charging station software code 104, which is
stored in memory 98 is configured to handle power trans-
mission to the stack of base blocks 12 of drone charging
station 10 and also configured to perform various drone-
related tasks, such as, for example, approach, landing,
and exiting, among others tasks. An Input/Output ("I/O")
power component 106 enables charging station control-
ler 92 to perform power processing before delivering
power to drones 18 that have entered drone charging
station 10. Processor 96 processes charging station soft-
ware code 104 during operation of the power distribution
and drone-related tasks.

[0096] The present disclosure describes a drone
charging station 10 that can be used for simultaneous
charging of multiple drones 18. In order for drones 18 to
be able to use drone charging station 10, there may be
protocols that need to be followed by drones 18 in order
to avoid collision between drones 18 and for drone charg-
ing optimization. The protocols may vary depending on
the type of drone 18 utilizing drone charging station 10.

Fully independent drones

[0097] In this embodiment, each drone 18 is arranged
be able to navigate inside on its own. This can be done
by utilization of sensors and cameras for positioning and
navigation. Drone 18 must also be able to locate and
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align itself with drone charging station 10 and proceed
with enter/charge/stay/exit maneuvers. In this scenario,
charging station controller 92 does not need to intervene
with drone maneuvers. However, charging station con-
troller 92 can observe and/or log the operations of the
drones 18 and maintain the performance of drone charg-
ing station 10. Each drone 18 must also be able to locate
other drones 18 which are approaching drone charging
station 10 and avoid colliding with them with a simple
protocol. When drone 18 enters drone charging station
10, it must move up (or down) to the highest (or lowest)
available position. Drones 18 must move up (or down)
according to the drone above (or below) them. If the
drone’s charge is complete and there are drones 18 be-
low (or above) them, drone 18 must leave drone charging
station 10 to make room for other drones 18 to be
charged.

Collision avoidance protocol

[0098] Iftwoor more drones 18 are approaching drone
charging station 10, drones 18 only approach drone
charging station 10 if there is no drone on its left (relative
to the direction of the drone charging station 10). If there
is adrone 18 onits left, drone 18 will maintain its position
until the drone onits left completes its maneuver entering
drone charging station 10.

Cloud (edge) Controller

[0099] In this embodiment, drones 18 do not have the
internal capability to navigate and instead receive the
navigation commands directly from a central charging
station controller 92. The central charging station con-
troller 92 uses positioning technology for locating drones
18 and drone charging station 10. Examples of position-
ing technology could be cameras, indoor positions sys-
tems, and short-range radar (i.e., time-of-flight camera,
etc.), radiofrequency ID (RFID), etc. The central charging
station controller 92 then receives the battery-charge-
information of drones 18, determines which drone 18
must enter drone charging station 10 first and sends the
correct navigation commands to that particular drone 18.
If it is determined that more than one drone 18 must
charge atthe same time, the central charging station con-
troller 92 will calculate a delay period and will send each
drone 18 to drone charging station 10 with a calculated
delay in between.

Hybrid Controller

[0100] In this scenario, the drones 18 should obtain
additional information from charging station controller 92
to land safely. In the hybrid controller scenario, drones
18 have some navigation capabilities of their own, how-
ever, they will receive some management information
from charging station controller 92 as well. For example,
each drone 18 has the ability to align itself with and enter
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drone charging station 10 and move up (or down) and
finally exit from drone charging station. However, the
drone 18 must wait for some indication from charging
station controller 92 that it is safe to proceed.

Hybrid drones’ intelligence is on the cloud

[0101] Although in the hybrid scenario, some intelli-
gence remains with drones 18, it is not necessary to
mount a processor on drones 18. The drones 18 can be
connected to a wireless communication network (e.g.,
Wi-Fi) in order to maintain an affordable and reliable con-
nection with the charging station controller 92. Drones
18 can use the same wireless connection for sending all
sensors data to the cloud (for example, at-the-edge or
at-the-access in order to avoid unintended latency) and
the data processing can be done on the cloud and the
navigation commands can be produced and sent back
to drone 18 for execution. In this fashion, manufacturing
costs of the drones 18 will be significantly reduced. Fur-
thermore, utilizing this approach, the capabilities of mul-
tiple drones 18 can be consolidated on a computing re-
source in the cloud by utilization of light weight container
technologies, or any other virtualization technologies.

Hybrid at the community level

[0102] Although several embodiments of the present
disclosure are designed for a household-oriented envi-
ronment, where, for example, ownership is solely carried
by the house or dwelling owner, it is possible to have a
community-level scenario in which the multiple owners
of drones 18 share a community station and its associ-
ated controller and logic.

Landed operation

[0103] In this embodiment, drones 18 can land on
drone charging station 10 and perform some of their
tasks, for example, surveillance, even if the drones 18
are fully charged. This helps to avoid unnecessary use
of energy in the drone’s batteries and also to reduce the
noise/collision probabilities.

Queue of drones approaching the drone charging station

[0104] If several drones 18 need to be charged, the
drones 18 to contact charging station controller 92 and
then charging station controller 92 will sort all the re-
quests based on different parameters such as amount
of battery charge left for each drone 18 and their distance
to drone charging station 10. The charging station con-
troller 92 will then report back the sorted queue to each
of the drones 18. The drones 18 can then form a queue
on their approach drone charging station according to
the sorted queue.

[0105] Referring now to FIG. 19, yet another embodi-
ment of the present disclosure is shown. In the embodi-
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ment of FIG. 19 the drone docking station 10 is provided
without stacking base blocks 12. For example, in one
embodiment, the drone docking station 10 may include
an elongated docking shaft 120 formed as a unitary piece.
Accordingly, instead of forming the elongated docking
shaft 120 with stackable base blocks 12 as described
herein above with reference to FIG. 1, the elongated
docking shaft 120 may be a one-piece body. The one-
piece body may be formed by any known manufacturing
methods (e.g., injection molding, etc.), which are well-
known and therefore will not be discussed in great detail
herein. Unlike the embodiments discussed above, dock-
ing shaft 120 need not have a conductive component.
However, docking shaft 120 can be a unitary body that
does include the conductive and insulating arrangement
discussed above to allow drone 18 to charge in a manner
discussed above. For example, the unitary body docking
shaft 120 may, in some embodiments, have conductive
coatings applied with are interconnected by polarity to
facilitate charging. However, in embodiment discussed
below relating to wireless charging, docking shaft 120
may be composed entirely of an insulating material such
as plastic.

[0106] The elongated docking shaft 120 may be sized
to engage with at least one drone 18, and, preferably
multiple drones 18. The elongated docking shaft 120 may
be of any height or length, but is preferably of a height
or length sized to allow multiple drones 18 to be charged
atthe same time as the drones 18 travel along the docking
shaft 120.

[0107] The elongated docking shaft 120 may be cylin-
drical in shape. In other embodiments, the elongated
docking shaft 120 may be other shapes, such as, for ex-
ample, conical as long as the drones 18 have a corre-
sponding opening to allow the drones 18 to proceed along
the charging path. Inany case, the shape of the elongated
docking shaft 120 should provide an elongated docking
body sized to engage one or more drones 18 for charging
according to the principles in the present disclosure.
[0108] The elongated docking shaft 120 may have a
first end and a second end. The first end may be consid-
ered a drone entrance end 122 and the second end may
be considered a drone exit end 124, opposite the drone
entrance end 122. Drones 18 first interact with docking
shaft 120 at drone entrance end 122 and complete the
charging interaction at the drone exit end 124.

[0109] In one embodiment, docking shaft 120 may be
configured to selectively couple with other docking shafts
120 in an end-to-end manner, in order to provide for a
selectable height/length drone docking station 10. Yet,
in such embodiments, each individual, elongated dock-
ing shaft 120 is preferably configured to engage with one
or more drones 18 for charging the one or more drones
18 from one end of the elongated docking shaft 120 to
the opposite end. In other words, the charging station 10
may charge multiple drones 18 with one elongated dock-
eting shaft 120, in some embodiments, or, may be con-
figured to selectively couple with other elongated docking
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shafts 120 if a higher or longer shaft 120 is desired in
order to accommodate an even larger quantity of drones
18. In other embodiments, the charging station 10 may
include a single elongated docking shaft 120 that is not
couplable with other docking shafts 120.

[0110] The drone docking station 10 may further in-
clude a drone guiding thread 126. The drone guiding
thread is discussed in detail herein above with reference
to FIGS. 1-18, which discussion generally applies to the
drone guiding thread 126 depicted in FIG. 19 in this em-
bodiment. In FIG. 19, illustrating a unitary piece docking
shaft 120, the drone guiding thread 126 may also be a
unitary piece, drone guiding thread 126. The drone guid-
ing thread 126 may be helically disposed along the elon-
gated docking shaft 120. The drone guiding thread 126
is configured to engage with a corresponding guiding re-
gion 66, 68, and/or 67 (see FIG. 21) on the drone 18 to
allow the drone 18 to move along the drone guiding
thread 126 from the drone entrance end 122 toward the
drone exitend 124.1n one embodiment, the drone guiding
thread 126 may extend from the drone entrance end 122
to the drone exit end 124. In other embodiments, the
drone guiding thread 126 may extend substantially from
the drone entrance end 122 to the drone exit end 124,
but may terminate just short of one or both of the ends
122, 124.

[0111] In one embodiment, the drone guiding thread
126 may be formed along an exterior surface 128 of the
elongated docking shaft 120, as depicted, for example,
in FIG. 19. In another embodiment, the drone guiding
thread 126 may be formed along an interior surface 130
of the elongated docking shaft 120 (see FIG. 20). Stated
anotherway, the elongated docking shaft 120 may define
an inner volume, with the drone guiding thread 126 dis-
posed in the inner volume, as shown in FIG. 20, for ex-
ample. In some embodiments, the charging station 10
may include the drone guiding thread 126 formed on both
the exterior surface 128 and the interior surface 130.
[0112] Referring again primarily to FIG. 19, in one em-
bodiment, the drone docking station 10 may include at
least one electrical charging element 132. Drone docking
station 10 may include a single electrical charging ele-
ment 132, or may include multiple electrical charging el-
ements 132 disposed along at least a part of the elon-
gated docking shaft 120. In one embodiment, the elec-
trical charging element 132 is disposed to charge the
drone 18 as the drone 18 moves along the drone guiding
thread 126. In otherembodiments, the electrical charging
element 132 of the drone docking station 10 may be dis-
posed to charge the drone 18 as the drone 18 engages
with the docking station 10, such as, for example, being
parked at the docking station 10, or initially docking at
the docking station 10 at, for example, the drone entrance
end 122. In yet other embodiments, the electrical charg-
ing element 132 of the docking station 10 may be dis-
posed to charge the drone 18 before the drone 18 phys-
ically contacts the docking station 10, such as, for exam-
ple, being in proximity to the docking station 10, with a
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range of, for example, a wireless charging signal.
[0113] Electrical charging element 132 may be an elec-
trical charging transmitting element for transmitting a
wireless charging signal to the drone 18 for charging the
drone 18 when the drone 18 is within a range of the wire-
less charging signal. The range of the wireless charging
signal may vary according to known wireless charging
parameters, such as, for example, a strength of the sig-
nal. In one embodiment, the electrical charging element
132 is configured to transmit a wireless charging signal
to the drone 18 for charging the drone 18 as drone 18
moves along drone guiding thread 126. In other embod-
iments, the electrical charging element 132 is configured
to transmit a wireless charging signal to the drone 18 for
charging the drone 18 before the drone 18 physically
contacts the docking station 10, but is within a proximity
to the docking station 10 corresponding to the range of
the wireless charging signal. In one embodiment, elec-
trical charging element 132 is an inductive charging an-
tenna. In another embodiment, electrical charging ele-
ment 132 is a resonance charging antenna. In yet other
embodiments, the electrical charging element 132 is an-
other type of wireless charging element. In other words,
embodiments are not limited to a particular type of wire-
less charging technology. Also, the actual wireless charg-
ing circuits are beyond the scope of this disclosure and
are not discussed herein. It is contemplated that circuits
and arrangements for wireless charging are well known.
[0114] In an alternative embodiment, electrical charg-
ing element 132 includes one or more electrodes for con-
tact charging. Stated another way, electrical charging el-
ement 132 may include an electrically conductive surface
(e.g., a metallic surface) for contact charging the drone
18 as the drone 18 moves along the drone guiding thread
126. In one embodiment, the electrical charging element
132 may be formed as part of drone guiding thread 126.
In some embodiments, the drone docking shaft 120 may
include multiple electrical charging elements 132, each
being disposed along the elongated docking shaft 120
and/or along drone guiding thread 126. In one embodi-
ment, at least a portion of electrical charging element 132
may be embedded within elongated docking shaft 120.
In some embodiments, electrical charging element 132
may be formed as a charging pad embedded in the side-
wall of elongated docking shaft 120. Referring now briefly
againtoFIG. 20, in one embodiment, the electrical charg-
ing element 132 may be disposed in the inner volume
defined by elongated docking shaft 120.

[0115] Referring now to FIG. 21, a partial view of re-
ceiving region 28 of center portion 20 of drone 18 is shown
in an alternative embodiment. Receiving region 28 and
center portion 20 of drone 18 being depicted in FIG. 21
are substantially similar to the corresponding elements
described with reference to FIG. 10. FIG. 21 depicts an
alternative embodiment in which center portion 20 in-
cludes an electrical charge receiving element 134 con-
figured to receive a wireless charging signal (as opposed
to the electrode 60, 64 and insulator regions 62 shown
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in FIG. 10). In an embodimentin which the drone docking
station 10 includes wireless charging elements 132, the
corresponding drones 18 may be configured to include
one or more wireless charge receiving elements 134.
Stated another way, electrical charge receiving element
134 may be disposed to wirelessly engage electrical
charging transmitting element 132 of drone docking sta-
tion 10. Drone 18 may include a single electrical charge
receiving element 134 in some embodiments, and may,
in other embodiments, include multiple electrical charge
receiving elements 134.

[0116] In one embodiment, electrical charge receiving
element 134 may be formed as an inductive charge re-
ceiving antenna. In another embodiment, electrical
charge receiving element 134 may be formed as a res-
onance charge receiving antenna. In yet other embodi-
ments, the electrical charge receiving element 134 may
be formed as other non-contactwireless charge receiving
elements.

[0117] In one embodiment, electrical charge receiving
element 134 may be disposed adjacent to one or more
of the guiding regions 66, 67, and 68 of drone 18. In some
embodiments, electrical charge receiving element 134
may be embedded in a sidewall corresponding to the
center portion 20. In some embodiments, electrical
charge receiving element 134 may be disposed to re-
ceive a wireless charging signal from an electrical charg-
ing transmitting element 132 disposed in the inner vol-
ume of elongated docking shaft 120. In yet another em-
bodiment, electrical charge receiving element 134 of
drone 18 may be formed as other types of charge receiv-
ing elements, such as, for example, an electrically con-
ductive surface configured to receive a contact charge
from the drone docking station 10.

[0118] Referring now to FIGS. 22 and 23, yet another
alternative embodiment of a drone docking station 10
and a portion of a drone 18 is illustrated, respectively.
The drone docking station 10 depicted in FIG. 22 illus-
trates an elongated docking shaft 120 having an alterna-
tive thread arrangement. Specifically, the elongated
docking shaft 120 shows the drone guiding portion 126
sized to matingly engage corresponding protruding guid-
ing regions 136, 137, 138 on center portion 20.

[0119] It should be understood that many different
types and forms of thread arrangements may be provided
on drone docking station 10 and drone 18 to allow drone
18 to engage with the drone docking station 10 so as to
move along docking shaft 120 for charging one or more
drones 18.

[0120] In addition, it should be understood that many
different types of docking shafts may be provided in em-
bodiments of the present disclosure, some embodiments
being formed by stackable blocks, and other embodi-
ments, being formed as a unitary piece docking shaft,
according to the principles of the present disclosure. Fur-
ther, many different charging configurations are within
the scope of various embodiments of the present disclo-
sure, including without limitation contact charging con-
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figurations (e.g., electrodes and conductive surfaces) as
well as wireless charging configurations.

[0121] Thepresentdisclosure provides, in multiple em-
bodiments, a drone charging station 10 configured to
charge atleastone drone 18. The drone charging station
10 includes at least one charging stack 15 comprised of
a plurality of base blocks 12, each of the plurality of base
blocks 12 sized to engage with the at least one drone 10.
The at least one charging stack 15 includes a first con-
ductor block 12a having a first polarity for electrically en-
gaging with a corresponding first electrode 60 of the at
least one drone 18, the first conductor block 12a having
afirst drone guiding portion 46; a second conductor block
12b having a second polarity different from the first po-
larity for electrically engaging with a corresponding sec-
ond electrode 64 of the at least one drone 18, the second
conductor block 12b having a second drone guiding por-
tion 48; and an insulator block 12c positioned between
the first conductor block 12a and the second conductor
block 12b, the insulator block 12¢ having a third drone
guiding portion 50. The first drone guiding portion 46, the
second drone guiding portion 48 and the third drone guid-
ing portion 50 being arranged to provide a drone guiding
path 17 along the at least one charging stack 10.
[0122] In one embodiment of drone charging station
10 the first drone guiding portion 46 comprises a first
thread, the second drone guiding portion 48 comprises
a second thread, and the third drone guiding portion 50
comprises a third thread, and wherein the drone guiding
path 17 comprises a continuous drone guiding thread
formed by an arrangement of the first thread, the second
thread and the third thread.

[0123] In one embodiment, the arrangement includes
a starting point of the third thread being positioned prox-
imate an ending point of the first thread and a starting
point of the second thread being positioned proximate
an ending point of the third thread.

[0124] In one embodiment, the first drone guiding por-
tion 46 comprises afirst plurality of pins, the second drone
guiding portion 48 comprises a second plurality of pins,
and the third drone guiding portion 50 comprises a third
plurality of pins, and wherein the drone guiding path 17
is formed by an arrangement of the first plurality of pins,
the second plurality of pins and the third plurality of pins.
[0125] In one embodiment, the drone charging station
10 is configured to charge a plurality of drones 18 at the
same time.

[0126] In one embodiment, drone charging station 10
further includes an accessory block 78 having an end
affixed to an end of one of the at least one charging stack
15, the accessory block 78 being tapered toward the end
opposite the end affixed to the end of one of the at least
one charging stack 15.

[0127] In one embodiment, the drone charging station
10 further includes a plurality of charging stacks 15 re-
sulting in a plurality of first conductor blocks 12a, a plu-
rality of second conductor blocks 12b and a plurality of
insulator blocks 12c. The drone charging station 10 fur-
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ther includes an alignment element 52 configured to align
each of the plurality of first conductor blocks 12a, second
conductor blocks 12b and insulator blocks 12c¢ to form a
cylinder, a first conductor coupler 54, the first conductor
coupler 54 electrically coupling each of the plurality of
first conductor blocks 12a together, the first conductor
coupler 54 being electrically conductive, and a second
conductor coupler 56, the second conductor coupler 56
electrically coupling each of the plurality of second con-
ductor blocks 12b together, the second conductor cou-
pler 56 being electrically conductive.

[0128] In one embodiment, the drone charging station
10 further includes an insulator coupler 58, the insulator
coupler 58 coupling each of the plurality of the insulator
blocks 12c together.

[0129] In one embodiment, each of the plurality of first
conductor blocks 12a, second conductor blocks 12b, and
insulator blocks 12c include an alignment tab 40 extend-
ing within an interior of the cylinder, the alignment tab 40
including at least an alignment aperture 42 sized to re-
ceive the alignment element 52.

[0130] In one embodiment, each of the plurality of
blocks 12 comprises afirstend having a firstengagement
element and a second end having a second engagement
element, the first end opposite the second end, wherein
the first engagement element is matable with the second
engagement element of an adjacent block 12 to prevent
rotational misalignment.

[0131] In one embodiment, the drone guiding path 17
is formed along an exterior of the at least one charging
stack 15.

[0132] In one embodiment, the drone charging station
10 further includes at least one insulator stack 12c, the
at least one insulator stack comprising at least one insu-
lator block 12c¢, the atleast one insulator stack positioned
between one of the at least one charging stack 15 and a
second charging stack 15.

[0133] In one embodiment, the drone charging station
further includes at least one motor configured to enable
the at least one charging stack 15 to rotate and a rotation
inhibitor 82 to inhibit rotation of the at least one drone 18
when the at least one drone 18 contacts the drone charg-
ing station 10, the at least one drone 10 traveling along
the drone guiding path 17 due to the rotation of the at
least one charging stack 15.

[0134] In one embodiment, the insulator block 12c
comprises a plurality of separate insulator members.
[0135] In one embodiment, the drone charging station
10 further includes a third conductor block for electrically
engaging with a corresponding electrode of the at least
one drone 18, and a second insulator block positioned
between one of the first conductor block 12a and the third
conductor block and the second conductor block 12b and
the third conductor block, third conductor block config-
ured to provide data transmission to the at least one
drone 18.

[0136] The present disclosure also provides, in one
embodiment, a drone charging station 10 configured to
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charge at least one drone 18. The charging station 10
including at least one hollow charging tube 84 comprised
of a plurality of interior blocks, each of the plurality of
interior blocks sized to engage with the atleast one drone
18. The at least one hollow charging tube 84 includes a
first interior conductor block 86 having a first polarity for
electrically engaging with a corresponding first electrode
60 of the at least one drone 18, the first interior conductor
block 86 having a first drone guiding portion 87, a second
interior conductor block 88 having a second polarity dif-
ferent from the first polarity for electrically engaging with
a corresponding second electrode 64 of the at least one
drone 18, the second interior conductor block 88 having
a second drone guiding portion 89, and an interior insu-
lator block 90 positioned between the first interior con-
ductor block 86 and the second interior conductor block
88, the interior insulator block 90 having a third drone
guiding portion 91. The first drone guiding portion 87, the
second drone guiding portion 89 and the third drone guid-
ing portion 91 being arranged to provide a drone guiding
path along an interior of the at least one hollow charging
tube.

[0137] In one embodiment, the first drone guiding por-
tion 87 comprises a firstthread, the second drone guiding
portion 89 comprises a second thread, and the third drone
guiding portion 91 comprises a third thread, and wherein
the drone guiding path comprises a continuous drone
guiding thread formed by an arrangement of the first
thread, the second thread and the third thread.

[0138] In one embodiment, the arrangement includes
a starting point of the third thread being positioned prox-
imate an ending point of the first thread and a starting
point of the second thread being positioned proximate
an ending point of the third thread.

[0139] In one embodiment, the first drone guiding por-
tion 87 comprises afirst plurality of pins, the second drone
guiding portion 89 comprises a second plurality of pins,
and the third drone guiding portion 91 comprises a third
plurality of pins, and wherein the drone guiding path is
formed by an arrangement of the first plurality of pins,
the second plurality of pins and the third plurality of pins.
[0140] In one embodiment, the drone charging station
10 is configured to charge a plurality of drones 18 at the
same time.

[0141] In one embodiment, the drone charging station
10 further includes an accessory block 78 having an end
affixed to an end of one of the atleast one hollow charging
tube 84, the accessory block 78 being tapered toward
the end opposite the end affixed to the end of one of the
at least hollow charging tube 84.

[0142] In one embodiment, the drone charging station
10 further includes a plurality of hollow charging tubes
84 resulting in a plurality of first interior conductor blocks
86, a plurality of second interior conductor blocks 88 and
aplurality of interior insulator blocks 90. The drone charg-
ing station 10 further includes an alignment element 52
configured to align each of the plurality of first interior
conductor blocks 86, second interior conductor blocks
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88 and interior insulator blocks 90 to form a cylinder, a
first conductor coupler, the first conductor coupler elec-
trically coupling each of the plurality of first interior con-
ductor blocks 88 together, the first conductor coupler be-
ing electrically conductive, and a second conductor cou-
pler, the second conductor coupler electrically coupling
each of the plurality of second interior conductor blocks
90 together, the second conductor coupler being electri-
cally conductive.

[0143] In one embodiment, the drone charging station
10furtherincludes aninsulator coupler, the insulator cou-
pler coupling each of the plurality of interior insulator
blocks 90 together.

[0144] In one embodiment, each of the plurality of first
interior conductor blocks 88, second interior conductor
blocks 90, and interior insulator blocks 90 include an
alignment tab 40 extending outside of the cylinder, the
alignmenttab 40 including an aperture 42 sized to receive
the alignment element 52.

[0145] In one embodiment, each of the plurality of
blocks 86, 88, 90, comprises a first end having a first
engagement element and a second end having a second
engagement element, the first end opposite the second
end, wherein the first engagement element is matable
with the second engagement element of an adjacent
block to prevent rotational misalignment.

[0146] In one embodiment, drone charging station 10
further includes at least one insulator layer, the at least
one insulator layer comprising at least one insulator
block, the at least one insulator layer positioned between
one of the at least one charging hollow tube 84 and a
second hollow charging tube 84.

[0147] In one embodiment, drone charging station 10
further includes at least one motor configured to enable
the at least one hollow charging tube 84 to rotate, and a
rotation inhibitor 82 to inhibit rotation of the at least one
drone 18 when the atleast one drone 18 enters the drone
charging station 10, the at least one drone 18 traveling
along the drone guiding path due to the rotation of the at
least one hollow charging tube 84.

[0148] In another embodiment, a system for charging
at least one drone 18 is provided. The system includes
at least one drone 18, each of the at least one drone 18
including a first electrode 60 for electrically engaging with
a corresponding first conductor block 12a in the drone
charging station 10, the first electrode 60 including a first
guiding region 66, a second electrode 64 for electrically
engaging with a corresponding second conductor block
12b in the drone charging station 10, the second elec-
trode 64 including a second guiding region 68, and an
insulator 62, the insulator 62 including a third guiding
region 67. The system further includes a guiding system
comprising at least a portion of the first guiding region
66, the second guiding region 68, and the third guiding
region 67, the guiding system configured to engage a
corresponding guiding region of the drone charging sta-
tion in order provide a drone guiding path 17 along the
drone charging station 10.
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[0149] In one embodiment, the first guiding region 66,
the second guiding region 68, and the third guiding region
67 are recesses, each of the recesses configured to en-
gage a corresponding thread of the drone charging sta-
tion 10.

[0150] In one embodiment, the drone guiding path 17
is along an exterior of the drone charging station 10.
[0151] In one embodiment, each of the at least one
drone 18 further includes a mounting aperture 28 config-
ured to allow the at least one drone 18 to travel past a
mounting arm 32 that affixes the drone charging station
10 to a surface.

[0152] In one embodiment, the at least one drone 18
includes a receiving region 28 sized to receive an outer
perimeter of the drone charging station 10.

[0153] In one embodiment, the first guiding region 66,
the second guiding region 68, and the third guiding region
67 are disposed within at least a portion of the receiving
region 28.

[0154] In one embodiment, each of the at least one
drone 18is sized to fitwithin an interior of the drone charg-
ing station 10, and wherein the first electrode 60, the
second electrode 64, and the insulator portion 62 are
each disposed along an exterior region of the at least
one drone 18, the drone guiding path 17 being formed
along an interior surface of the drone charging station 10.
[0155] Inanotherembodiment, adrone docking station
configured to receive at least one drone is provided. The
docking station includes a docking shaft sized to engage
with the at least one drone 18, the docking shaft having
a drone entrance end and a drone exit end opposite the
drone entrance end, and a drone guiding thread helically
encircling an exterior portion of the elongated docking
shaft, the drone guiding thread configured to engage with
a corresponding guiding region on the at least one drone
18 to allow the at least drone to move along the drone
guiding thread from the drone entrance end to the drone
exit end.

[0156] According to yet another aspect, a drone dock-
ing station 10 configured to receive at least one drone
18 includes an elongated docking shaft 120 sized to en-
gage with the at least one drone 18, the docking shaft
120 having a drone entrance end 122 and a drone exit
end 124 opposite the drone entrance end 122; and a
drone guiding thread 126 helically disposed along the
elongated docking shaft 120, the drone guiding thread
126 configured to engage with a corresponding guiding
region on the at least one drone 18 to allow the at least
drone 18 to move along the drone guiding thread 126
from the drone entrance end 122 to the drone exit end
124,

[0157] Accordingtothisaspect, in some embodiments,
the elongated docking shaft 120 is formed as a unitary
piece. In some embodiments, the drone docking station
10 further includes at least one electrical charging trans-
mitting element 132 for transmitting a wireless charging
signal to the at least one drone 18 for charging the at
least one drone 18 when the at least one drone (18) is
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within a range of the wireless charging signal. In some
embodiments, the elongated docking shaft 120 has an
inner volume, and the at least one electrical charging
element 132 is disposed in the inner volume. In some
embodiments, the at least one electrical charging trans-
mitting element 132 is formed as part of the drone guiding
thread 126. In some embodiments, the at least one elec-
trical charging transmitting element 132 is an inductive
charging antenna. In some embodiments, the at least
one electrical charging transmitting element 132 is ares-
onance charging antenna. In some embodiments, the
drone docking shaft 120 has an exterior surface 128, the
drone guiding thread 126 being formed along the exterior
surface 128. In some embodiments, the drone guiding
thread 126 extends from the drone entrance end 122 to
the drone exit end 124. In some embodiments, the drone
docking station 10 further includes at least one motor
configured to enable the elongated docking shaft 120 to
rotate for moving the at least one drone 18 along the at
least one drone guiding thread 126. In some embodi-
ments, the drone docking station 10 further includes at
least one electrically conductive surface for contact
charging the at least one drone 18 as the drone moves
along the drone guiding thread.

[0158] According to another aspect of the disclosure,
a system for charging at least one drone 18 includes a
docking station 10 and at least one drone 18. In this as-
pect, the docking station 10 includes an elongated dock-
ing shaft 120 sized to engage with the at least one drone
18, the docking shaft 120 having a drone entrance end
122 and adrone exit end 124 opposite the drone entrance
end 122; and a drone guiding thread 126 helically dis-
posed along the elongated docking shaft 120, the drone
guiding thread 126 configured to engage with a corre-
sponding guiding region on the at least one drone 18 to
allow the at least drone 18 to move along the drone guid-
ing thread 126 from the drone entrance end 122 to the
drone exit end 124. In this aspect, each of the at least
one drones 18 includes a guiding region, the guiding re-
gion arranged to engage a corresponding portion of the
drone guiding thread 126 to allow the at least one drone
18 to travel along the drone guiding thread 126 from the
drone entrance end 122 to the drone exit end 124.
[0159] Accordingto this aspect,in some embodiments,
the elongated docking shaft 120 is formed as a unitary
piece. In some embodiments, the docking station 10 fur-
ther includes at least one electrical charging transmitting
element 132 for transmitting a wireless charging signal
to the at least one drone 18 for charging the at least one
drone 18 when the atleast one drone 18 is within a range
of the wireless charging signal; and each of the at least
one drones 18 includes an electrical charge receiving
element 134 for receiving the wireless charging signal.
In some embodiments, the electrical charge receiving
element 134 is disposed adjacent the guiding region. In
some embodiments, the at least one electrical charge
receiving element 134 of the at least one drone 18 is
disposed to wirelessly engage the at least one electrical
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charging transmitting element 132 of the drone docking
station 10, the atleastone electrical charging transmitting
element 132 of the drone docking station 10 being dis-
posed in an inner volume of the elongated docking shaft
120. In some embodiments, each of the at least one
drone 18 defines a receiving region 28 sized to receive
an outer perimeter of the drone charging station 10 such
that the at least one guiding region engages the drone
guiding thread 126 disposed along the exterior surface
128 of the drone docking shaft 120. In some embodi-
ments, the at least one electrical charge receiving ele-
ment 134 of the at least one drone 18 is an inductive
charging antenna. In some embodiments, the at least
one electrical charge receiving element 134 of the atleast
one drone is a resonance charging antenna. In some
embodiments, each of the at least one drones 18 defines
a receiving region 28 sized to receive an outer perimeter
of the drone charging station 10 such that the at least
one guiding region engages the drone guiding thread 126
formed along an exterior surface 128 of the drone docking
shaft 120. In some embodiments, the guiding system is
configured to move the at least one drone 18 along the
drone guiding thread 126 by at least one motor configured
to rotate the elongated docking shaft 120. In some em-
bodiments, the docking station 10 further comprises at
least one electrically conductive surface disposed to con-
tact charge at least one electrode 60 disposed on the at
least one drone 18 as the drone 18 moves along the
drone guiding thread 126.

[0160] According to another aspect, a drone docking
station 10 configured to receive at least one drone 18
includes a docking shaft 120 sized to engage with the at
least one drone 18, the docking shaft 120 having a drone
entrance end 122 and a drone exit end 124 opposite the
drone entrance end 122; at least one drone guiding por-
tion 126 helically encircling an exterior portion of the
docking shaft 120, the at least one drone guiding portion
126 configured to engage with a corresponding at least
one guiding portion on the at least one drone 18 to allow
the at least one drone 18 to move along the at least one
drone guiding portion 126 of the docking shaft 120 from
the drone entrance end 122 to the drone exit end 124;
and at least one electrical charging transmitting element
132 for transmitting a wireless charging signal to the at
least one drone 18 for charging the at least one drone
18 when the at least one drone 18 is within a range of
the wireless charging signal.

[0161] Accordingtothisaspect,in some embodiments,
the drone guiding portion 126 of the docking shaft 120 is
formed as a thread. In some embodiments, the drone
guiding portion 126 of the docking shaft 120 is formed
by protrusions. In some embodiments, the drone docking
station 10 further includes at least one motor configured
to enable the docking shaft 120 to rotate for moving the
atleast one drone 18 along the at least one drone guiding
portion 126.

[0162] As will be appreciated by one of skill in the art,
some of the concepts described herein may be embodied
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as a method, data processing system, and/or computer
program product. Accordingly, the concepts described
herein may take the form of an entirely hardware embod-
iment, an entirely software embodiment or an embodi-
ment combining software and hardware aspects all gen-
erally referred to herein as a "circuit" or "module." Fur-
thermore, the disclosure may take the form of a computer
program product on a tangible computer usable storage
medium having computer program code embodied in the
medium that can be executed by a computer. Any suit-
able tangible computer readable medium may be utilized
including hard disks, CD-ROMs, electronic storage de-
vices, optical storage devices, or magnetic storage de-
vices.

[0163] Some embodiments are described herein with
reference to block diagrams of methods, systems and
computer program products. It will be understood that
each block in the block diagrams, and combinations of
blocks in the block diagrams, can be implemented by
computer program instructions. These computer pro-
gram instructions may be provided to a processor of a
general purpose computer, special purpose computer,
orother programmable data processing apparatus to pro-
duce a machine, such that the instructions, which exe-
cute via the processor of the computer or other program-
mable data processing apparatus, create means for im-
plementing the functions/acts specified in the block dia-
gram block or blocks.

[0164] These computer program instructions may also
be stored in a computer readable memory or storage
medium that can direct a computer or other programma-
ble data processing apparatus to function in a particular
manner, such that the instructions stored in the computer
readable memory produce an article of manufacture in-
cluding instruction means which implement the func-
tion/act specified in the block diagram block or blocks.
[0165] The computer program instructions may also
be loaded onto a computer or other programmable data
processing apparatus to cause a series of operational
steps to be performed on the computer or other program-
mable apparatus to produce a computer implemented
process such that the instructions which execute on the
computer or other programmable apparatus provide
steps forimplementing the functions/acts specified in the
block diagram block or blocks. It is to be understood that
the functions/acts noted in the blocks may occur out of
the order noted in the operationalillustrations. For exam-
ple, two blocks shown in succession may in fact be ex-
ecuted substantially concurrently or the blocks may
sometimes be executed in the reverse order, depending
upon the functionality/acts involved. Although some of
the diagrams include arrows on communication paths to
show a primary direction of communication, it is to be
understood that communication may occur in the oppo-
site direction to the depicted arrows.

[0166] Computer program code for carrying out oper-
ations of the concepts described herein may be written
in an object oriented programming language such as
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Java® or C++. However, the computer program code for
carrying out operations of the disclosure may also be
written in conventional procedural programming lan-
guages, such as the "C" programming language. The
program code may execute entirely on the user’'s com-
puter, partly on the user's computer, as a stand-alone
software package, partly on the user’s computer and
partly on a remote computer or entirely on the remote
computer. In the latter scenario, the remote computer
may be connected to the user’s computer through a local
area network (LAN) or a wide area network (WAN), or
the connection may be made to an external computer
(for example, through the Internet using an Internet Serv-
ice Provider).

[0167] Many different embodiments have been dis-
closed herein, in connection with the above description
and the drawings. It will be understood that it would be
unduly repetitious and obfuscating to literally describe
and illustrate every combination and subcombination of
these embodiments. Accordingly, all embodiments can
be combined in any way and/or combination, and the
present specification, including the drawings, shall be
construed to constitute a complete written description of
all combinations and subcombinations of the embodi-
ments described herein, and of the manner and process
of making and using them, and shall support claims to
any such combination or subcombination.

[0168] It will be appreciated by persons skilled in the
artthat the embodiments described herein are not limited
towhat has been particularly shown and described herein
above. In addition, unless mention was made above to
the contrary, it should be noted that all of the accompa-
nying drawings are not to scale. A variety of modifications
and variations are possible in light of the above teachings
without departing from the scope of the following claims.

Claims

1. A drone docking station (10) configured to receive
atleastone drone (18), the docking station (10) com-
prising:

a docking shaft (120) sized to engage with the
at least one drone (18), the docking shaft (120)
having a drone entrance end (122) and a drone
exit end (124) opposite the drone entrance end
(122); and

a drone guiding portion (126) helically disposed
along the docking shaft (120), the drone guiding
portion (126) configured to engage with a cor-
responding guiding region on the at least one
drone (18) to allow the at least drone (18) to
move along the drone guiding portion (126) from
the drone entrance end (122) to the drone exit
end (124).

2. The drone docking station (10) of Claim 1, wherein
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the docking shaft (120) is formed as a unitary piece.

The drone docking station (10) according to any of
Claims 1 or 2, wherein the docking shaft (120) is
elongated.

The drone docking station (10) according to any of
Claims 1-3, wherein the drone guiding portion (126)
of the docking shaft (120) is formed as a thread.

The drone docking station (10) according to any of
Claims 1-3, wherein the drone guiding portion of the
docking shaft (120) is formed by protrusions.

The drone docking station (10) of any of Claims 1-5,
further comprising:

at least one electrical charging transmitting ele-
ment (132) for transmitting a wireless charging
signal to the at least one drone (18) for charging
the atleast one drone (18) when the at least one
drone (18)is within arange ofthe wireless charg-
ing signal;

wherein, optionally, the docking shaft (120) has
an inner volume, and the at least one electrical
transmitting element (132) is disposed in the in-
ner volume; and/or

wherein, optionally, the at least one electrical
charging transmitting element (132) is formed
as part of the drone guiding portion (126); and/or
wherein, optionally, the at least one electrical
charging transmitting element (132) is an induc-
tive charging antenna orwherein the atleastone
electrical charging transmitting element (132) is
a resonance charging antenna.

The drone docking station (10) of any of Claims 1-6,
wherein the drone docking shaft (120) has an exte-
rior surface (128), the drone guiding portion (126)
being formed along the exterior surface (128); and/or
wherein the drone guiding portion (126) extends from
the drone entrance end (122) to the drone exit end
(124); and/or

further comprising at least one motor configured to
enable the docking shaft (120) to rotate for moving
the at least one drone (18) along the at least one
drone guiding portion (126).

The drone docking station (10) according to any of
Claims 1-5 or 7 when not depending on claim 6, fur-
ther comprising at least one electrically conductive
surface for contact charging the at least one drone
(18) as the drone (18) moves along the drone guiding
portion (126).

A system for charging at least one drone (18), the
system comprising:
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the drone docking station (10) according to any
of Claims 1-5; and

at least one drone (18), each of the at least one
drones (18) comprising:

a guiding region, the guiding region arranged to
engage a corresponding portion of the drone
guiding portion (126) to allow the at least one
drone (18) to travel along the drone guiding por-
tion (126) from the drone entrance end (122) to
the drone exit end (124).

The system of Claim 9, wherein the docking station
(10) further comprises at least one electrical charg-
ing transmitting element (132) for transmitting a wire-
less charging signal to the at least one drone (18)
for charging the at least one drone (18) when the at
least one drone (18) is within a range of the wireless
charging signal; and

each of the atleast one drones (18) includes an elec-
trical charge receiving element (134) for receiving
the wireless charging signal;

wherein, optionally, the electrical charge receiving
element (134) is disposed adjacent the guiding re-
gion; and/or

wherein, optionally, the atleast one electrical charge
receiving element (134) of the atleast one drone (18)
is disposed to wirelessly engage the at least one
electrical charging transmitting element (132) of the
drone docking station (10), the at least one electrical
charging transmitting element (132) of the drone
docking station (10) being disposed in an inner vol-
ume of the docking shaft (120).

The system of any of Claims 9 and 10, wherein each
of the at least one drone (18) defines a receiving
region sized to receive an outer perimeter of the
drone charging station (10) such that the at leastone
guiding region engages the drone guiding portion
(126) disposed along the exterior surface (128) of
the drone docking shaft (120).

The system of any of Claims 10 and 11 when de-
pending on claim 10, wherein the at least one elec-
trical charge receiving element (134) of the at least
one drone (18) is an inductive charging antenna; or
wherein the at least one electrical charge receiving
element (134) of the at least one drone (18) is a res-
onance charging antenna.

The system of Claim 9, wherein each of the at least
one drones (18) defines a receiving region sized to
receive an outer perimeter of the drone charging sta-
tion (10) such that the at least one guiding region
engages the drone guiding portion (126) formed
along an exterior surface (128) of the drone docking
shaft (120).

The system of any of Claims 9-13, wherein the guid-
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ing system is configured to move the at least one
drone (18) along the drone guiding portion (126) by
at least one motor configured to rotate the docking
shaft (120).

The system of Claim 9, wherein the docking station
(10) further comprises at least one electrically con-
ductive surface disposed to contact charge at least
one electrode of the at least one drone (18) as the
drone (18) moves along the drone guiding portion
(126).

Patentanspriiche

1.

Dockingstation (10) fiir Drohnen, die zum Aufneh-
men mindestens einer Drohne (18) ausgelegtist, wo-
bei die Dockingstation (10) umfasst:

eine Andockwelle (120), die zum Eingreifen in
die mindestens eine Drohne (18) bemessen ist,
wobei die Andockwelle (120) ein Drohnenein-
trittsende (122) und ein Drohnenaustrittsende
(124) gegeniber dem Drohneneintrittsende
(122) umfasst; und

einen Drohnenflihrungsabschnitt (126), der
schraubenférmig entlang der Andockwelle
(120) angeordnet ist, wobei der Drohnenfiih-
rungsabschnitt (126) so ausgelegt ist, dass er
in eine entsprechende Fiihrungsregion auf der
mindestens einen Drohne (18) eingreift, um zu
ermdglichen, dass die mindestens eine Drohne
(18) sich entlang des Drohnenfiihrungsab-
schnitts (126) vom Drohneneintrittsende (122)
zum Drohnenaustrittsende (124) bewegt.

Dockingstation (10) fir Drohnen nach Anspruch 1,
wobei die Andockwelle (120) als einstiickiges Teil
ausgebildet ist.

Dockingstation (10) fir Drohnen nach Anspruch 1
oder 2, wobei die Andockwelle (120) langlich ist.

Dockingstation (10) fir Drohnen nach einem der An-
spriiche 1 bis 3, wobei der Drohnenfiihrungsab-
schnitt (126) der Andockwelle (120) als ein Gewinde
ausgebildet ist.

Dockingstation (10) fir Drohnen nach einem der An-
spriiche 1 bis 3, wobei der Drohnenfiihrungsab-
schnitt der Andockwelle (120) durch Vorspriinge
ausgebildet ist.

Dockingstation (10) fir Drohnen nach einem der An-
spriiche 1 bis 5, ferner umfassend:

mindestens ein Elektroaufladungs-Sendeele-
ment (132) zum Senden eines Drahtlos-Ladesi-
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7.

gnals an die mindestens eine Drohne (18) zum
Aufladen der mindestens einen Drohne (18),
wenn die mindestens eine Drohne (18) inner-
halb einer Reichweite des Drahtlos-Ladesignals
ist;

wobei optional die Andockwelle (120) ein Innen-
volumen aufweist, und das mindestens eine
Elektroaufladungs-Sendeelement (132) im In-
nenvolumen angeordnet ist; und/oder

wobei optional das mindestens eine Elektroauf-
ladungs-Sendeelement (132) als Teil des Droh-
nenfiihrungsabschnitts (126) ausgebildet ist;
und/oder

wobei optional das mindestens eine Elektroauf-
ladungs-Sendeelement (132) eine Induktions-
aufladungsantenne ist, oder wobei das mindes-
tens eine Elektroaufladungs-Sendeelement
(132) eine Resonanzaufladungsantenne ist.

Dockingstation (10) fir Drohnen nach einem der An-
spriiche 1 bis 6, wobei die Drohnen-Andockwelle
(120) eine AuBenflache (128) aufweist, wobei der
Drohnenfiihrungsabschnitt (126) entlang der Au-
Renflache (128) ausgebildet ist; und/oder
wobeider Drohnenfiihrungsabschnitt (126) sich vom
Drohneneintrittsende (122) zum Drohnenaus-
trittsende (124) erstreckt; und/oder

ferner umfassend mindestens einen Motor, der aus-
gelegt ist, um Drehung der Andockwelle (120) zum
Bewegen der mindestens einen Drohne (18) entlang
des mindestens einen Drohnenflihrungsabschnitts
(126) zu ermoglichen.

Dockingstation (10) fir Drohnen nach einem der An-
spriiche 1 bis 5 oder 7, wenn nicht von Anspruch 6
abhangig, ferner umfassend eine elektrisch leitende
Oberflache zur Kontaktaufladung der mindestens ei-
nen Drohne (18), wenn die Drohne (18) sich entlang
des Drohnenfiihrungsabschnitts (126) bewegt.

System zum Aufladen mindestens einer Drohne
(18), wobei das System umfasst:

eine Dockingstation (10) fiir Drohnen nach ei-
nem der Anspriiche 1 bis 5; und

mindestens eine Drohne (18), wobei jede der
mindestens einen Drohne (18) umfasst:

eine FlUhrungsregion, wobei die Fihrungsregi-
on so ausgelegt ist, dass sie in einen entspre-
chenden Abschnitt des Drohnenfiihrungsab-
schnitts (126) eingreift, um zu ermdoglichen,
dass die mindestens eine Drohne (18) sich ent-
lang des Drohnenfiihrungsabschnitts (16) vom
Drohneneintrittsende (122) zum Drohnenaus-
trittsende (124) bewegt.

10. System nach Anspruch 9, wobei die Dockingstation

(10) ferner mindestens ein Elektroaufladungs-Sen-
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deelement (132) zum Senden eines Drahtlos-Lade-
signals an die mindestens eine Drohne (18) zum Auf-
laden der mindestens einen Drohne (18) umfasst,
wenn die mindestens eine Drohne (18) innerhalb ei-
ner Reichweite des Drahtlos-Ladesignals ist; und
jede der mindestens einen Drohne (18) ein Elektro-
aufladungs-Empfangselement (134) zum Empfan-
gen des Drahtlos-Ladesignals umfasst;

wobei optional das Elektroaufladungs-Empfangse-
lement (134) benachbart zur Fihrungsregion ange-
ordnet ist; und/oder

wobei optional das mindestens eine Elektroaufla-
dungs-Empfangselement (134) der mindestens ei-
nen Drohne (18) fiir drahtlosen Eingriff mit dem min-
destens einen Elektroaufladungs-Sendeelement
(132) der Dockingstation (10) fir Drohnen angeord-
net ist, wobei das mindestens eine Elektroaufla-
dungs-Sendeelement (132) der Dockingstation (10)
fur Drohnen in einem Innenvolumen der Andockwel-
le (120) angeordnet ist.

System nach Anspruch 9 und 10, wobei jede der
mindestens einen Drohne (18) eine Empfangsregion
definiert, die zum Aufnehmen eines AulRenumfangs
der Drohnenladestation (10) bemessen ist, derart
dass die mindestens eine Fihrungsregion in den
Drohnenfiihrungsabschnitt (126) eingreift, der ent-
lang der AulRenflache (128) der Drohnen-Andock-
welle (120) angeordnet ist.

System nach einem der Anspriiche 10 und 11, wenn
von Anspruch 10 abhangig, wobei das mindestens
eine Elektroaufladungs-Empfangselement (134) der
mindestens einen Drohne (18) eine Induktionsauf-
ladungsantenne ist; oder

wobei das mindestens eine Elektroaufladungs-Emp-
fangselement (134) der mindestens einen Drohne
(18) eine Resonanzaufladungsantenne ist.

System nach Anspruch 9, wobei jede der mindes-
tens einen Drohne (18) eine Empfangsregion defi-
niert, die zum Aufnehmen eines Auflenumfangs der
Drohnenladestation (10) bemessen ist, derart, dass
die mindestens eine Fihrungsregion in den Droh-
nenfliihrungsabschnitt (126) eingreift, der entlang
der AuBenflache (128) der Drohnen-Andockwelle
(120) ausgebildet ist.

System nach einem der Anspriiche 9 bis 13, wobei
das Fuhrungssystem zum Bewegen der mindestens
einen Drohne (18) entlang des Drohnenfiihrungsab-
schnitts (126) durch mindestens einen Motor ausge-
legtist, der zum Drehen der Andockwelle (120) aus-
gelegt ist.

System nach Anspruch 9, wobei die Dockingstation
(10) ferner mindestens eine elektrisch leitende Ober-
flache umfasst, die zur Kontaktaufladung mindes-
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tens einer Elektrode der mindestens einen Drohne
(18) angeordnet ist, wenn die Drohne (18) sich ent-
lang des Drohnenfliihrungsabschnitts (126) bewegt.

Revendications

Station d’arrimage de drone (10) configurée pour re-
cevoir au moins un drone (18), la station d’arrimage
(10) comprenant :

un arbre d’arrimage (120) dimensionné pour se
mettre en prise avec I'au moins un drone (18),
I'arbre d’arrimage (120) ayant une extrémité
d’entrée de drone (122) et une extrémité de sor-
tie de drone (124) a 'opposé de I'extrémité d’en-
trée de drone (122) ; et

une portion de guidage de drone (126) disposée
de maniére hélicoidale le long de I'arbre d’arri-
mage (120), la portion de guidage de drone
(126) étant configurée pour se mettre en prise
avec unerégion de guidage correspondante sur
I’'au moins un drone (18) pour permettre a I'au
moins un drone (18) de se déplacer le long de
la portion de guidage de drone (126) depuis I'ex-
trémité d’entrée de drone (122) jusqu’a I'extré-
mité de sortie de drone (124).

Station d’arrimage de drone (10) selon la revendica-
tion 1, dans laquelle I'arbre d’arrimage (120) est for-
mé en tant qu’une piece unitaire.

Station d’arrimage de drone (10) selon la revendica-
tion 1 ou 2, dans laquelle I'arbre d’arrimage (120)
est allongé.

Station d’arrimage de drone (10) selon 'une quel-
conque des revendications 1 a 3, dans laquelle la
portion de guidage de drone (126) de I'arbre d’arri-
mage (120) est formée en tant qu'un filetage.

Station d’arrimage de drone (10) selon 'une quel-
conque des revendications 1 a 3, dans laquelle la
portion de guidage de drone de I'arbre d’arrimage
(120) est formée par des saillies.

Station d’arrimage de drone (10) selon 'une quel-
conque des revendications 1 a 5, comprenant en
outre :

au moins un élément de transmission de charge
électrique (132) pour transmettre un signal de
charge sans fil a I'au moins un drone (18) pour
charger I'au moins un drone (18) lorsque I'au
moins un drone (18) est a portée du signal de
charge sans fil ;

dans laquelle, facultativement, I'arbre d’arrima-
ge (120) a un volume intérieur, et I'au moins un
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élément de transmission de charge électrique
(132) estdisposé dans le volume intérieur ; et/ou
dans laquelle, facultativement, 'au moins un
élément de transmission de charge électrique
(132) est formé en faisant partie de la portion de
guidage de drone (126) ; et/ou

dans laquelle, facultativement, 'au moins un
élément de transmission de charge électrique
(132) est une antenne de charge inductive ou
dans laquelle 'au moins un élément de trans-
mission de charge électrique (132) est une an-
tenne de charge de résonance.

Station d’arrimage de drone (10) selon l'une quel-
conque des revendications 1 a 6, dans laquelle I'ar-
bre d’arrimage de drone (120) a une surface exté-
rieure (128), la portion de guidage de drone (126)
étant formée le long de la surface extérieure (128) ;
et/ou

dans laquelle la portion de guidage de drone (126)
s’étend depuis I'extrémité d’entrée de drone (122)
jusqu’a I'extrémité de sortie de drone (124) ; et/ou
comprenant en outre au moins un moteur configuré
pour permettre a I'arbre d’arrimage (120) de tourner
pour déplacer 'au moins un drone (18) le long de
I'au moins une portion de guidage de drone (126).

Station d’arrimage de drone (10) selon l'une quel-
conque des revendications 1 a 5 ou 7 lorsqu’elle ne
dépend pas de la revendication 6, comprenant en
outre au moins une surface électriquement conduc-
trice pour charger par contact 'au moins un drone
(18) au fur et a mesure que le drone (18) se déplace
le long de la portion de guidage de drone (126).

Systeme de charge d’au moins un drone (18), le sys-
teme comprenant :

la station d’arrimage de drone (10) selon 'une
quelconque des revendications 1 a 5 ; et

au moins un drone (18), chacun de I'au moins
un drone (18) comprenant :

une région de guidage, la région de guidage
étant agencée pour se mettre en prise avec une
portion correspondante de la portion de guidage
de drone (126) pour permettre a I'au moins un
drone (18) de se déplacer le long de la portion
de guidage de drone (126) depuis I'extrémité
d’entrée de drone (122) jusqu’a I'extrémité de
sortie de drone (124).

Systeme selon la revendication 9, dans lequel la sta-
tion d’arrimage (10) comprend en outre au moins un
élément de transmission de charge électrique (132)
pour transmettre un signal de charge sans fil a 'au
moins un drone (18) pour charger I'au moins un dro-
ne (18) lorsque I'au moins un drone (18) est a portée
du signal de charge sans fil ; et
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chacun de I'au moins un drone (18) inclut un élément
de réception de charge électrique (134) pour rece-
voir le signal de charge électrique ;

dans lequel, facultativement, I'élément de réception
de charge électrique (134) est disposé adjacent a la
région de guidage ; et/ou

dans lequel, facultativement, 'au moins un élément
deréceptionde charge électrique (134) del’au moins
un drone (18) est disposé pour se mettre en prise
sans fil avec I'au moins un élément de transmission
de charge électrique (132) de la station d’arrimage
dedrone (10), 'au moins un élément de transmission
de charge électrique (132) de la station d’arrimage
dedrone (10) étantdisposé dans un volume intérieur
de l'arbre d’arrimage (120).

Systeme selon 'une quelconque des revendications
9 et 10, dans lequel chacun de I'au moins un drone
(18) définit une région de réception dimensionnée
pour recevoir un périmétre extérieur de la station de
charge de drone (10) de sorte que I'au moins une
région de guidage se mette en prise avec la portion
de guidage de drone (126) disposée le long de la
surface extérieure (128) de I'arbre d’arrimage de dro-
ne (120).

Systeme selon I'une quelconque des revendications
10 et 11 lorsqu’elle dépend de la revendication 10,
dans lequel 'au moins un élément de réception de
charge électrique (134) de I'au moins un drone (18)
est une antenne de charge inductive ; ou

dans lequel 'au moins un élément de réception de
charge électrique (134) de I'au moins un drone (18)
est une antenne de charge de résonance.

Systeme selon la revendication 9, dans lequel cha-
cun de I'au moins un drone (18) définit une région
de réception dimensionnée pour recevoir un périme-
tre extérieur de la station de charge de drone (10)
de sorte que 'au moins une région de guidage se
mette en prise avec la portion de guidage de drone
(126) formée le long d’'une surface extérieure (128)
de l'arbre d’arrimage de drone (120).

Systeme selon 'une quelconque des revendications
9 a 13, dans lequel le systéme de guidage est con-
figuré pour déplacer I'au moins un drone (18) le long
de la portion de guidage de drone (126) par au moins
un moteur configuré pour faire tourner I'arbre d’arri-
mage (120).

Systeme selon la revendication 9, dans lequel la sta-
tion d’arrimage (10) comprend en outre au moins
une surface électriquement conductrice disposée
pour charger par contact au moins une électrode de
I'au moins un drone (18) au fur et a mesure que le
drone (18) se déplace le long de la portion de gui-
dage de drone (126).
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