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FIG. 1

(57) Abstract: An extremely quiet short take-off and landing (STOL) aircraft includes: two wings, wherein each wing comprises an
engine system; a fuselage structurally connected to each wing; and a ducted fan thruster positioned on the fuselage in an orientation
that is rotated relative to the typical orientation on a helicopter. An extremely quiet STOL aircraft includes: two wings, wherein each
wing comprises an engine system; a fuselage structurally connected to each wing; channel shrouds surrounding at least one of the
engine systems; and a ducted fan thruster positioned on the fuselage. An extremely quiet STOL aircraft includes: two wings, wherein
each wing comprises an engine system, the engine system comprising two engine dual packs; a fuselage structurally connected to
each wing; and a ducted fan thruster positioned on the fuselage.
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EXTREMELY QUIET SHORT TAKE-OFF AND LANDING (STOL) AIRCRAFT

SUMMARY

[001] An extremely quiet short take-off and landing (STOL) aircraft includes: two
wings, wherein each wing comprises an engine system; a fuselage structurally
connected to each wing; and a fenestron positioned on the fuselage in an orientation
that is rotated relative to the typical orientation on a helicopter.

[002] An extremely quiet STOL aircraft includes: two wings, wherein each wing
comprises an engine system; a fuselage structurally connected to each wing; channel
shrouds surrounding at least one of the engine systems; and a fenestron positioned on
the fuselage.

[003] An extremely quiet STOL aircraft includes: two wings, wherein each wing
comprises an engine system, the engine system comprising two engine dual packs; a
fuselage structurally connected to each wing; and a fenestron positioned on the

fuselage.

DESCRIPTION OF THE DRAWINGS

[004] The accompanying drawings provide visual representations which will be
used to more fully describe various representative embodiments and can be used by
those skilled in the art to better understand the representative embodiments disclosed
herein and their advantages. In these drawings, like reference numerals identify

corresponding elements.
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[005] Figure 1 is a drawing of an extremely quiet short take-off and landing (STOL)

aircraft landing in an ultra-short take-off and landing zone.

[006] Figure 2 is a drawing of a perspective view of an extremely quiet STOL
aircraft.

[007] Figure 3 is a drawing of a top view of an extremely quiet STOL aircraft.

[008] Figure 4 is a drawing of a top view of components of an extremely quiet

STOL aircraft.

DETAILED DESCRIPTION
[009] While the present invention is susceptible of embodiment in many different
forms, there is shown in the drawings and will herein be described in detail one or
more specific embodiments, with the understanding that the present disclosure is to be
considered as exemplary of the principles of the invention and not intended to limit the
invention to the specific embodiments shown and described. In the following description
and in the several figures of the drawings, like reference numerals are used to describe
the same, similar or corresponding parts in the several views of the drawings.
[0010] Figure 1 is a drawing of an extremely quiet short take-off and landing (STOL)
aircraft landing in an ultra-short take-off and landing zone.
[0011] Figure 1 shows a scene 100 that depicts the extremely quiet STOL aircraft
110A as it approaches a landing zone substantially inaudibly. Ingress and egress of the
extremely quiet STOL aircraft 110A are both substantially inaudible. The extremely
quiet STOL aircraft 110A achieves its extremely quiet ingress and egress by leveraging

one or more of its acoustic shielding schemes and the STOL capability of its channel



WO 2016/209331 PCT/US2016/026680

wing design. The extremely quiet STOL aircraft 110B is a blown up figure showing the
same STOL aircraft 110A in more detail. Later in time, the extremely quiet STOL
aircraft 110C descends.

[0012] A bit later in time, the extremely quiet STOL aircraft 110D lands in ultra-short
takeoff and landing zone 120. For example, the ultra-short takeoff and landing zone
120 comprises an unprepared field. Typically, the extremely quiet STOL aircraft 110A-
110D can land in the ultra-short takeoff and landing zone 120 even if required to clear
an obstacle 130 of up to approximately fifty feet in height. The extremely quiet STOL
aircraft 110A-110D can also take off from the ultra-short takeoff and landing zone 120
even if required to clear the obstacle 130 of up to approximately fifty feet in height. For
example, a ship may comprise the ultra-short takeoff and landing zone 120.

[0013] A representative radius of operation for the extremely quiet STOL aircraft
comprises approximately 500 nautical miles. The representative velocity of the
extremely quiet STOL aircraft on takeoff is approximately fifty knots.

[0014] A representative payload for the extremely quiet STOL aircraft is between
approximately 2,000 pounds and approximately 3,000 pounds. This representative
payload can, for example, accommodate two pilots at an estimated weight of
approximately 250 pounds each, 4-6 troops including gear at an estimated weight with
gear of approximately 300 Ibs. per troop, and sensor(s) with an estimated total weight of
approximately 200 pounds to approximately 500 pounds.

[0015] Figure 2 is a drawing of a perspective view of an extremely quiet STOL
aircraft 110. The extremely quiet STOL aircraft 110 comprises wings 203, a fuselage

206, and a fenestron 210 or tail fan 210. The fenestron 210 resembles the fenestron
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used in helicopters. Here, however, the fenestron 210 is rotated by approximately
ninety degrees relative to the typical orientation on a helicopter. For example, the
fenestron may be an electrically driven fenestron. The fenestron 210 is configured to
function as a lift fan in order to control pitch at low speeds, thereby facilitating control of
the extremely quiet STOL aircraft 110 without air flow over a control surface being
required. The fenestron 210 is used during one or more of the approach and take-off
phases, and consequently requires little power.

[0016] The wings 203 comprise an innovative engine system. Each wing 203
comprises an engine system 220 on that side driving a propeller 230 on that side.
Preferably, although not necessarily, the engine system 220 comprises an engine dual
pack 220. One or more of the propellers 230 are acoustically tailored propellers 230.
The chord-wise location of the propellers 230 minimizes their associated acoustic
signature and maximizes acoustic shielding of radiated acoustic energy.

[0017] Each engine dual pack 220 comprises two engines 240. On each side, the
two engines are combined through a combining gearbox onto one shaft driving a single
propeller. For example, the extremely quiet STOL aircraft comprises two Soloy dual
pack PT6D-114A engines, manufactured by Soloy Aviation Solutions of Olympia,
Washington (www . soloy . com).

[0018] Preferably, though not necessarily, the two engines 240 on a given side will
be substantially interchangeable. Preferably, although not necessarily, all four engines
240 are substantially interchangeable. Therefore, if one engine 240 stops working or
otherwise malfunctions, this does not affect the functionality of the invention. Even if

one engine 240 on each side stops working or otherwise malfunctions, the functionality
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of the invention is not affected. Also, it is possible to use the two extra engines for
significantly increased electrical power when not needed for landing or takeoff.

[0019] The engine dual pack 220 further comprises a dual pack exhaust port 245
configured to expel engine exhaust. Preferably, the dual pack exhaust port 245 is
located on or near the top of the extremely quiet STOL aircraft 110. This positioning of
the dual pack exhaust port 245 further reduces noise.

[0020] The extremely quiet STOL aircraft 110 further comprises at least one
innovative channel shroud 250 surrounding at least one of the engine dual systems 220.
Preferably, although not necessarily, the channel shrouds 250 may be substantially U-
shaped. Preferably, although not necessarily, the channel shrouds 250 are
approximately hemi-cylindrical in order to save weight while providing acoustic
shielding. The channel shrouds 250 are elongated to provide enhanced noise shielding.
[0021] The channel shrouds 250 hemi-cylindrically surround the lower half of the
propellers 230. The channel shrouds 250 are internally filled with sound attenuating
material 260 to provide acoustic shielding.

[0022] The sound attenuating material 260 may be optimized for transmission loss.
The sound attenuating material 260 may be fixed to the channel shrouds 250. For
example, the sound attenuating material 260 may be glued to the channel shrouds 250.
For example, the sound attenuating material 260 may provide a density gradient
favorable for low-frequency acoustic energy attenuation. For example, the channel
shrouds 250 are internally filled with foam 260 that is loaded with one or more of metal

and another dense material.
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[0023] At typical flight altitudes, the propellers 230 are obscured by the channel
shrouds 250 and thus a large percentage of the acoustic energy is reflected upwards
rather than to the ground. Moreover, the high velocity air flow over the channeled
portion of the wing provides lift, particularly at low airspeed to facilitate STOL.

[0024] Figure 3 is a drawing of a top view of an extremely quiet STOL aircraft
comprising wings 203, the fuselage 206, the ducted fan thruster 210, the engine dual
packs 220, the propellers 230, the engines 240, the dual pack exhaust ports 245, the
channel shrouds 250, and the sound attenuating material 260.

[0025] Figure 4 is a drawing of a top view of components of an extremely quiet
STOL aircraft comprising the wing 203, the engine dual packs 220, the propeller 230,
the engines 240, the dual pack exhaust port 245, the channel shroud 250, and the
sound attenuating material 260.

[0026] While the above representative embodiments have been described with
certain components in exemplary configurations, it will be understood by one of ordinary
skill in the art that other representative embodiments can be implemented using
different configurations and/or different components. For example, it will be understood
by one of ordinary skill in the art that the order of certain fabrication steps and certain
components can be altered without substantially impairing the functioning of the
invention.

[0027] The representative embodiments and disclosed subject matter, which have
been described in detail herein, have been presented by way of example and illustration

and not by way of limitation. It will be understood by those skilled in the art that various
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changes may be made in the form and details of the described embodiments resulting

in equivalent embodiments that remain within the scope of the appended claims.



WO 2016/209331 PCT/US2016/026680

CLAIMS

We claim:

1. An extremely quiet short take-off and landing (STOL) aircraft comprising:
two wings,
wherein each wing comprises an engine system;
a fuselage structurally connected to each wing;
and a ducted fan thruster positioned on the fuselage in an orientation that is

rotated relative to the typical orientation on a helicopter.

2. The extremely quiet STOL aircraft of claim 1, wherein:
the engine system comprises two engine dual packs, one engine dual pack being

located on either side of the extremely quiet STOL aircraft.

3. The extremely quiet STOL aircraft of claim 2, wherein:

each of the engine dual packs comprises two engines.

4. The extremely quiet STOL aircraft of claim 2, wherein:
both of the engine dual packs of the extremely quiet STOL aircraft drive a propeller

located on the side of the aircraft on which the engine dual pack is located.
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5. The extremely quiet STOL aircraft of claim 3, wherein:

the two engines in an engine dual pack are combined through a combining gearbox.

6. The extremely quiet STOL aircraft of claim 5, wherein:
the two engines in the engine dual pack are combined onto one shaft driving a single

propeller.

7. The extremely quiet STOL aircraft of claim 3, wherein:

the two engines in the engine dual pack are substantially interchangeable.

8. The extremely quiet STOL aircraft of claim 3, wherein:
one of the two engines in the engine dual pack is configured to provide electrical power

when not being used for one or more of landing and takeoff.

9. The extremely quite STOL aircraft of claim 5, wherein:

the four engines in the extremely quiet STOL aircraft are substantially interchangeable.

10.  The extremely quiet STOL aircraft of claim 2, wherein:
at least one of the engine dual packs further comprises a dual pack exhaust port

configured to expel engine exhaust.
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11.  The extremely quiet STOL aircraft of claim 10, wherein:
the dual pack exhaust port is located on or near the top of the extremely quiet STOL

aircraft.

12.  The extremely quiet STOL aircraft of claim 1, wherein:
the ducted fan thruster is positioned at an angle of approximately ninety degrees

relative to the typical orientation on a helicopter.

13.  An extremely quiet short take-off and landing (STOL) aircraft comprising:
two wings,
wherein each wing comprises an engine system;
a fuselage structurally connected to each wing;
channel shrouds surrounding at least one of the engine systems; and

a ducted fan thruster positioned on the fuselage.

14.  The extremely quiet STOL aircraft of claim 13, wherein:

at least one of the channel shrouds is substantially hemi-cylindrical.

15.  The extremely quiet STOL aircraft of claim 13, wherein:

at least one of the channel shrouds is substantially U-shaped.

16.  The extremely quiet STOL aircraft of claim 13, wherein:

at least one of the channel shrouds is elongated.

10
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17.  The extremely quiet STOL aircraft of claim 13, wherein:
at least one of the channel shrouds is internally filled with a sound attenuating

material.

18.  The extremely quiet STOL aircraft of claim 17, wherein:

the sound attenuating material comprises foam.

19.  The extremely quiet STOL aircraft of claim 18, wherein:
the sound attenuating material comprises foam loaded with one or more of metal

and another dense material.

20.  An extremely quiet short take-off and landing (STOL) aircraft comprising:
two wings,
wherein each wing comprises an engine system,
the engine system comprising two engine dual packs;
a fuselage structurally connected to each wing; and

a ducted fan thruster positioned on the fuselage.

11
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