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AERIAL VEHICLE TURBINE SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This present Patent Application claims priority benefit from U.S. Provisional
Patent Application No. 62/650,032 filed on March 29, 2018, the entire content of which is

hereby incorporated herein by reference.
TECHNICAL FIELD OF THE INVENTION

[0002] The present invention relates generally to a propeller-less unmanned aerial vehicle

turbine system.

BACKGROUND OF THE INVENTION

[0003] Current unmanned aerial vehicles (UAVs) employ propellers to provide lift for
the UAV. The propellers are located externally to the body. This is unsafe as the propellers spin
at high speed and can significantly damage people, animals, property, etc. that come into contact
with the propellers. Additionally, the propellers create a large amount of noise. Thus, a need

exists for a UAV that is safer and quieter than a traditional UAV.

BRIEF SUMMARY OF THE INVENTION

[0004] According to an embodiment of the present disclosure, a propeller-less unmanned
aerial vehicle may include a ducted body having a plurality of channels; an inlet formed in the
ducted body and configured to allow air flow to enter the plurality of channels from an exterior
of the ducted body; an anechoic chamber formed in the ducted body and coupled to the plurality

of channels; a rotor comprising a plurality of angled fins located in the anechoic chamber; a
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control system configured to direct air flow within the plurality of channels; and one or more
circular tubes coupled to the exterior of the ducted body and in communication with the plurality
of channels. The air may flow into the ducted body through the inlet, into the plurality of
channels and the anechoic chamber, and exits through the one or more circular tubes to provide

lift and directional control to the propeller-less unmanned aerial vehicle.

[0005] According to an embodiment, a method for controlling a propeller-less unmanned
aerial vehicle may include providing a propeller-less unmanned aerial vehicle with a body, the
body having a plurality of internal channels; providing an air inlet in the center of the body;
flowing air through the air inlet and into the plurality of internal channels to an anechoic
chamber; accelerating the air flow through the anechoic chamber with a rotor located in the
anechoic chamber; directing the accelerated air flow through the plurality of internal channels to
an air outlet; discharging the air through one or more circular tubes coupled to an exterior of the
body; and controlling the direction, thrust, and/or lift of the propeller-less unmanned aerial

vehicle.

BRIEF DESCRIPTION OF DRAWINGS

[0006] The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of this specification,
illustrate preferred embodiments of the invention and together with the detailed description serve

to explain the principles of the invention. In the drawings:

[0007] FIG. 1 shows an unmanned aerial vehicle, according to an embodiment of the

disclosure;
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[0008] FIG. 2 shows an internal chamber of an unmanned aerial vehicle, according to an

embodiment of the disclosure;

[0009] FIG. 3 shows schematics of an unmanned aerial vehicle, according to an

embodiment of the disclosure;

[0010] FIG. 4A shows a schematic of an unmanned aerial vehicle, according to an

embodiment of the disclosure; and

[0011] FIG. 4B shows a schematic of an end of an unmanned aerial vehicle, according to

an embodiment of the disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Embodiments of the invention are discussed in detail below. In describing
embodiments, specific terminology is employed for the sake of clarity. However, the invention is
not intended to be limited to the specific terminology so selected. A person skilled in the relevant
art would recognize that other equivalent parts can be employed and other methods developed
without departing from the spirit and scope of the invention. All references cited herein are

incorporated by reference as if each had been individually incorporated.

[0013] The present disclosure relates to a propeller-less unmanned aerial vehicle (UAV).
The UAV has an airframe body having a plurality of internal ducts and/or channels to allow air
flow through the body of the UAV. The UAV has internal fans and/or propellers for accelerating
the air flow toward substantially tubular outlets. Air exits the substantially tubular outlets

providing directional control and thrust for the UAV. The tubular outlets and/or the internal
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propellers may be modular such that the UAV may be customized to the particular task, flying

distance, flying environment, etc.

[0014] Referring to FIG. 1, an exemplary unmanned aerial vehicle (UAV) 10 is depicted.
The UAV 10 may include one or more circular tubes 12 attached to an airframe of the UAV 10.
The airframe may be a ducted body 14. The ducted body 14 may include an internal network of
air channels or ducts and anechoic chambers. The airframe may have one or more air inlets
which allow air to flow into the ducts of the airframe. The one or more circular tubes 12 may
operate as outlets for air flowing through the internal ducts. The one or more circular tubes 12
may be controlled to rotate with respect to the airframe discharging the air in a predetermined
direction. Thus, as may be appreciated in the description to follow, air is admitted into the
airframe ducted body 14 by an air inlet, the air flows through the internal network of ducts in the
airframe, and exits through the one or more circular tubes 12 to provide thrust, lift, and/or

directional control to the UAV 10.

[0015] As previously discussed, the UAV 10 may include an airframe having a ducted
body 14 including an internal network of air channels or ducts. The ducts may connect the air
inlet to the one or more circular tubes 12. The ducts may extend from the one or more air inlets
to the one or more circular tubes. For example, where there are four circular tubes 12 (see, for
example, FIG. 3), there may be a corresponding duct communicating with one or more air inlets.
The ducts may be fixed within the ducted body 14 such that a first number of predetermined
ducts are provided for propulsion and second number of predetermined ducts are provided for
directional control. Alternatively, the ducts may be rotating, such that they may control

propulsion or direction based on commands from a user and/or central control system.
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[0016] As may be appreciated, the number and location of circular tubes 12 and
associated internal ducts, may be selected based on the number of degrees of control. For
example, where it is desired to control thrust, lift, roll, pitch, and yaw, a predetermined number
of circular tubes 12 may be provided. In the exemplary embodiment of FIG. 3, four circular
tubes 12 are provided. The circular tubes 12 may be angled or otherwise rotated with respect to

the airframe to control the direction and lift of the UAV 10.

[0017] The UAV 10 may be a propeller-less UAV. That is, the UAV 10 may have no
external propellers. Instead, referring to FIG. 2, one or more propellers 16 may be provided in
internal chambers 18, disposed within the internal ducts of the ducted body 14. The chambers 18
may be anechoic or semi-anechoic chambers. The chambers 18 may be adjacent to the one or
more circular tubes 12 such that air flow exiting the chambers 18 flows through a respective

circular tube 12.

[0018] The propellers 16 may be driven to rotate by a motor (not depicted), such as a
brushless electric motor. Each propeller 16 may be controlled by an individual motor associated
with each propeller 16. The UAV 10 may include servos attached to the motor. Commands sent
from an onboard controller (e.g. a computer and/or control system) to the servo may control the
motor and thus control the propellers 16. The UAV 10 may include one propeller 16 (inside a
chamber 18) for each circular tube 12 provided. The fins of the propellers 16 may be
asymmetric such that they harmonize with each other. Thus, the noise may be reduced. The

noise may be further reduced by the presence of the anechoic or semi-anechoic chamber 18.

[0019] The propellers 16 may also include an aerodynamic diffuser 20 near the outlet of

the propeller 16 for separating the air into controlled flows, depicted as arrows A. The air may
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then be channeled equally from the propeller 16 into the sides of the circular tube 12, in the

direction of arrows A.

[0020] In use, air may flow into the air inlet of the ducted body 14. The air may flow
through the internal ducts until the air reaches a chamber 18. The air may be moved by the
propeller 16 located in the chamber 18 toward the associated circular tube 12. The diffuser
attached to the outlet of the propeller 16 may separate the air flow into controlled flow paths and
direct the air equally to the sides of the circular tube 12, as best shown in FIG. 2. The circular
tube 12 may be constructed of two loops 22, 24. The two loops 22, 24 may converge at an outlet
(not depicted) on an opposing end of the circular tube 12 from the propeller 16. The two loops
22, 24 may gradually become closer such that an area 26 between the two loops 22, 24 reduces
from a location adjacent the propeller 16 to the outlet of the circular tube 12. The reduction in
the area 26 may increase the pressure of the air flow from where the air enters the two loops 22,
24 near the propeller 16 to where the air exits at the outlet of the two loops 22, 24. The increased
pressure of the air may force air out of the outlet of the two loops 22, 24. As the air flow exits
the outlet of the circular tube 12, the air clings to the air foil shape generating maximum velocity.
Surrounding air is then drawn into the air, amplifying the air projected out of the circular tube

12. The high velocity air flow exiting from the circular tube 12 may be used to control thrust,

lift, roll, pitch, and yaw of the UAV 10.

[0021] For example, referring to FIG. 3, the circular tubes 12 may be attached to the
ducted body 14 by a connecting member 28. The connecting member 28 may be controlled to
rotate with respect to the ducted body 14 to control a direction of the UAV 10. Alternatively,

referring to FIG. 4A, the circular tubes 12 themselves may be controlled to rotate with respect to
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the ducted body 14 to control a direction of the UAV 10. Alternatively, the circular tubes 12
may be controlled to rotate and may also include a connecting member 28 controlled to rotate.
The UAV 10 may include an onboard controller for controlling the direction of the connecting

member 28 and/or the circular tubes 12.

[0022] Referring to FIGS. 4A and 4B, the ducts or channels may be molded into the body
14 to form an overall air foil shape to the UAV 10. FIG. 4B shows a profile of the air foil shaped
UAYV of FIG. 4A. In this example, the chambers (not depicted) may have outlets 32 which are
aligned with one or more circular tubes 12. The flow of air through the body 14, through outlets
32, and through circular tubes 12 maybe similar or the same as previously described. As
previously mentioned, the circular tubes 12 may be rotated to control the direction of the UAV
10. Referring to FIG. 4B, it can be seen that the generally cross-sectional shape of the UAV 10
is that of an air foil. This shape facilitates air flow around the UAV 10 and enhances the

efficiency of the UAV 10 by reducing turbulence around the body 14 of the UAV 10.

[0023] It may be appreciated that in any of the foregoing exemplary UAVs 10, the
circular tubes 12 may be any shape and need not be circular. The circular tubes 12 may be any
shape that allows air flow to spread into the entire body and compress the air to accelerate the air
to a higher velocity at the outlet of the tube 12. Additionally, the ducted body 14 may include a
cooling system, such as additional compression devices to further increase the pressure of the air
flow, thus increasing the velocity of the air flow through the UAV 10, and in turn increase the
thrust of the UAV 10. For example, the ducts and/or channels of the ducted body 14 may
include a series of loops or a series of fans that increase the pressure of the air flowing

therethrough. Alternatively, or additionally, the ducts and/or channels may be provided with
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pressurized canisters, CO> cartridges, cooled loops, eutectic plates, an AC system, aerosol
system, and/or liquid cooling to further compress and/or pressurize the air flowing through the

ducted body 14.

[0024] The ducted body 14 may also include control devices, such as valves, to control
the direction of flow through the ducted body 14. The valves may be shut off valves, or variable
degree valves which allow for partial opening/closing of the valve. Thus, as may be appreciated,
the onboard controller of the UAV 10 may open, close, or partially open or partially close valves
within the ducted body 14 to direct and/or redirect air flow to a particular circular tube 12. In
this manner, if the UAV 10 is to turn left, the onboard controller may close or partially close
valve(s) leading to the circular tubes 12 on the left side of the UAV 10 and open or partially open
valve(s) leading to the circular tubes on the right side of the UAV 10. This may allow more
thrust to the right side of the UAV 10 causing the UAV 10 to bank to the left. Similar techniques
may be provided to cause the UAV 10 to fly higher or lower. This technique may be used in
combination with rotation of the connecting member 28 and/or the rotation of the circular tubes
12. It may be appreciated that the many degrees of control allows for finer control of the

movement of the UAV 10.

[0025] The UAV 10 may also include one or more sensors to monitor the pressure,
temperature, velocity, etc. of the air flow through the ducted body 14. The sensors may
communicate with the onboard controller. The onboard controller may open and/or close valves
and/or rotate the connecting member 28 and/or rotate the circular tubes 12 in response to a signal

from the one or more sensors.
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[0026] The UAV 10 may be modular. That is, the circular tubes 12 and chambers 18
including propellers 16 may be formed as propulsion units. The propulsion units may be added
or removed from the airframe (ducted body 14) of the UAV 10 based on a particular task, travel
distance, travel environment, payload capacity, etc. The propulsion units may snap, connect,
attach, or otherwise couple to the body 14. See for example, FIG. 4A, showing an end 30 with a
propulsion unit omitted. Where the propulsion unit is omitted from end 30, a control device may
be included to prevent flow into and out of the body. The ducted body 14 may include a
plurality of control devices, such as valves, for closing off ducts when propulsion units are not
provided at the outlet of a particular duct. In this manner, the UAV 10 may be customized for a
desired use. For example, if the UAV 10 is to travel 10 miles to deliver a package, additional
propulsion units may be provided. If the UAV 10 is to travel 1 mile to deliver a package, fewer
propulsion units may be provided. Similarly, where the package and/or payload is heavier, more
propulsion units may be provided than where the package and/or payload is lighter. Each
modular propulsion unit may be rechargeable when not in use with the UAV 10. Furthermore,
each modular propulsion unit may include a transceiver to talk to the onboard controller, a
battery pack, ducting to mate with the ducting in the ducted body 14, propellers 16, and/or a
motor. By providing modular propulsion units, the number of propulsion units is not fixed and
may be tailored to a particular task (e.g. low speed and/or low altitude). The number of

propulsion units may be determined to be specific to each task.

[0027] Propeller-less UAVs, such as the one previously described, are 40% more
efficient than traditional fan designs. The aforementioned UAVs may reduce noise, improved

efficiency, and improve safety, as compared to traditional fan design UAVs. The UAV described
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herein may be safer because the motor and fan-powered turbine are contained within a housing

of the UAV body. Thus, the fans are contained, not exposed.

[0028] Although the foregoing description is directed to the preferred embodiments of
the invention, it is noted that other variations and modifications will be apparent to those skilled
in the art and may be made without departing from the spirit or scope of the invention.
Moreover, features described in connection with one embodiment of the invention may be used

in conjunction with other embodiments, even if not explicitly stated above.

10
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CLAIMS
We claim:

1. A propeller-less unmanned aerial vehicle, the unmanned aerial vehicle comprising:

a ducted body having a plurality of channels;

an inlet formed in the ducted body and configured to allow air flow to enter the plurality
of channels from an exterior of the ducted body;

an anechoic chamber formed in the ducted body and coupled to the plurality of channels;

a rotor comprising a plurality of angled fins located in the anechoic chamber;

a control system configured to direct air flow within the plurality of channels; and

one or more circular tubes coupled to the exterior of the ducted body and in
communication with the plurality of channels,

wherein air flows into the ducted body through the inlet, into the plurality of channels and
the anechoic chamber, and exits through the one or more circular tubes to provide lift and

directional control to the propeller-less unmanned aerial vehicle.

2. The propeller-less unmanned aerial vehicle of claim 1, further comprising a plurality of
anechoic chambers having rotors therein, wherein the plurality of anechoic chambers are aligned

with a plurality of directions of control.

3. The propeller-less unmanned aerial vehicle of claim 1, further comprising a cooling

system or a pressurized canister within the plurality of channels.

4. The propeller-less unmanned aerial vehicle of claim 3, wherein the cooling system is one

of an air conditioning system, liquid cooling, or aerosol.
5. The propeller-less unmanned aerial vehicle of claim 1, further comprising a plurality of

sensors coupled to the body, wherein the plurality of sensors monitor an amount of pressurized

air in the propeller-less unmanned aerial vehicle.

11
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6. The propeller-less unmanned aerial vehicle of claim 1, wherein the control system
comprises at least one shut off valve, the at least one shut off valve configured to be variably

opened and closed to adjust an amount of airflow through the plurality of channels.

7. A method for controlling a propeller-less unmanned aerial vehicle, the method
comprising:

providing a propeller-less unmanned aerial vehicle with a body, the body having a
plurality of internal channels;

providing an air inlet in the center of the body;

flowing air through the air inlet and into the plurality of internal channels to an anechoic
chamber;

accelerating the air flow through the anechoic chamber with a rotor located in the
anechoic chamber;

directing the accelerated air flow through the plurality of internal channels to an air

outlet;

discharging the air through one or more circular tubes coupled to an exterior of the body;
and

controlling the direction, thrust, and/or lift of the propeller-less unmanned aerial vehicle.
8. The method of claim 7, wherein controlling the direction of the propeller-less unmanned

aerial vehicle includes adjusting a position of the one or more circular tubes, controlling a
position of a valve within the body, controlling a connected member to which the one or more

circular tubes are coupled, or combinations thereof.

0. The method of claim 7, further comprising monitoring an amount of pressurized air in the

propeller-less unmanned aerial vehicle.

10.  The method of claim 7, wherein the body is a ducted body and wherein the plurality of

internal channels form a network of air channels.

12
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11.  The propeller-less unmanned aerial vehicle of claim 1, wherein the inlet, anechoic

chamber, and rotor form a modular propulsion unit.

12.  The propeller-less unmanned aerial vehicle of claim 11, wherein the ducted body is
provided with one or more modular propulsion units, and wherein a number of modular

propulsion units is selected based on a use of the propeller-less unmanned aerial vehicle.

13.  The propeller-less unmanned aerial vehicle of claim 1, wherein the one or more circular
tubes are configured to be rotated with respect to the ducted body to control the lift and

directional control of the propeller-less unmanned aerial vehicle.

14. The propeller-less unmanned aerial vehicle of claim 1, further comprising no external
propellers.
15.  The propeller-less unmanned aerial vehicle of claim 1, wherein the propeller includes

asymmetric fins configured to harmonize with each other.

16.  The propeller-less unmanned aerial vehicle of claim 15, wherein the asymmetric finds
and anechoic chamber are configured to reduce noise as compared to a fanned unmanned aerial

vehicle.

17. The propeller-less unmanned aerial vehicle of claim 1, wherein the plurality of channels

form a network of internal air channels within the ducted body.

18. The propeller-less unmanned aerial vehicle of claim 1, wherein the plurality of channels

are fixed within the ducted body.

19. The propeller-less unmanned aerial vehicle of claim 1, wherein the plurality of channels
are rotating, such that the plurality of channels control the propulsion or direction based on the

controller.

13
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