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tunnel model and test facility. The new methodology
reduced testing time by over sixty years.

The applications for the various embodiment aircraft that
may take off and land vertically and yet fly for a long
duration and range are numerous. Applications may range
from military reconnaissance missions, to police and fire
department surveillance roles, to civilian automated door to
door package delivery (e.g., mail, prescription drugs, food,
etc.), to air taxi services.

FIGS. 1-6 illustrate various views of an embodiment
VTOL and cruise efficient vehicle, such as aircraft 100. FIG.
1 illustrates the front/left upper perspective view of the
embodiment aircraft 100 with the wing (comprised of wing
sections 101a and 1015) and horizontal tail sections 102a
and 1025 (comprising the tilting portions of the overall tail
comprised of tiltable horizontal tail sections 102a and 1025
and vertical tail section 102¢ which remains fixed) in the
wing born flight phase configuration (i.e., tilted down par-
allel to the longitudinal axis of the fuselage 160). In an
embodiment, the aircraft 100 may include four engine
nacelles on each wing section 1024 and 1025 and one engine
nacelle on each tail horizontal tail section 1024 and 1025.
The engine nacelles may be comprised of pairings of pylons
103, 104, 105, 106, 107, 108, 109, 124, 132, and 133 and
respective fairings 110, 111, 112, 113, 114, 115, 116, 117,
130, and 131. In an embodiment, each of the pylons 103,
104, 105, 106, 107, 108, 109, 124, 132, and 133 may have
the same outside mold line (“OML”) while each of the
fairings 110, 111, 112, 113, 114, 115, 116, 117, 130, and 131
may have its own OML. Electric motors may be coupled to
each pylon 103, 104, 105, 106, 107, 108, 109, 124, 132, and
133 to drive a propeller associated with each nacelle. Pylons
108, 106, 104, 124, 132, 103, 105, 107, 109, and 133 are
illustrated with their respective electric motors 138, 140,
146, 150, 136, 171, 172, 173, 174, and 180 as well as their
respective propellers 152, 142, 144, 148, 134, 175,176, 177,
178, and 179. In an embodiment, propellers 152, 134, 178,
and 179 may be variable pitch propellers and propellers 142,
144, 148, 175, 176, and 177 may be fixed pitch propellers.
In an embodiment, propellers 142, 144, 148, 175, 176, and
177 may fold down when not in use, such as during wing
born flight. Propellers 152, 134, 142, 144, 148, 178, 179,
175, 176, and 177 may have any number of blades, such as
two blades, three blades, etc. In an embodiment, the aircraft
100 may include flaperons 118, 119, 120, 121, 122, and 123
on the wing and flaperons 126 and 127 on the tail. The
flaperons 118, 119, 120, 121, 122, and 123 may be disposed
on the trailing edge of the wing between successive nacelles.
The flaperons 126 and 127 may be disposed on the trailing
edge of the tail inboard of the tail mounted nacelles. The
aircraft 100 may also include a vertical control surface on
the vertical tail section 102¢, such as a rudder 125. The
aircraft 100 may include a camera 154 extending from the
fuselage 160. In an embodiment, the aircraft 100 may
include landing gear, such as retractable nose skids 156 and
158.

FIG. 2 illustrates a front/right lower perspective view of
the embodiment VIOL and cruise efficient aircraft 100
shown with a cutaway view of the fuselage 160. In FIG. 2
the aircraft 100 may be configured for the wing born flight
phase with propellers 142, 144, 148, 176, 177, 134, and 179
folded back against their respective pylons. In an embodi-
ment, two primary power sources 210 and 212 may be
comprised of internal combustion engines, such as two eight
horse power diesel engines, coupled to two generators. The
fuselage 160 may include a fuel tank 106 storing fuel for the
primary power sources 210 and 212. The primary power
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sources 210 and 212 may be connected via wires and various
controllers (not shown) to each of the electric motors and
may provide power to drive the propellers. In an embodi-
ment, batteries may be housed in each nacelle, such as
batteries 214, 216, 218, 220, and 222 and their mirrored
counterparts on the opposite side wing section 1015 and
horizontal tail section 1026. These batteries may also be
connected to the electric motors via wires and various
controllers (not shown) and may provide power to drive the
propellers. Together the primary power sources 210 and 212
and various batteries may comprise a battery augmented
series hybrid electric propulsion system for the aircraft 100.
The aircraft 100 may include a satellite communication
system comprised of various modules 204 and 208, and the
aircraft may carrier a payload 202. As illustrated in FIG. 2,
the skids 156 and 158 may retract up to the fuselage 160
during wing born flight.

In an embodiment, the airfoil may be a custom designed
shape to be a tradeoff between low drag at high lift coeffi-
cients, ease of wing fabrication, and gradual stall character-
istics. In an embodiment, motor pylons may be shaped to
minimize drag at high lift coefficients. Normally, when
mounting pylons or nacelles at the leading edges of the
wings, the pylons or nacelles mature the boundary layer and
cause the airflow over the wing to separate early leading to
a loss of lift and an increase in drag. In an embodiment, the
area of the cross section of the pylons may vary from
forward to aft. As an example shown in FIG. 3, the pylons
of the various embodiments may have a bottle-type con-
figuration (or shape) where the cross sectional area may be
comparatively less in a middle portion A of the pylon than
in a forward or aft sections of the pylon which may minimize
the super velocity around the pylon. As shown in FIG. 3, in
one embodiment, the middle portion A is substantially
hour-glass shaped, thus reducing the drag between the wing
and the pylon. The bottle configuration (or shape) of the
pylons may reduce the drag due to interaction with the wing.
The airflow must accelerate to move around the thick
regions, and it may be desirable to not have the thick region
of the wing in the same place as the thick region of the
pylons. The bottle configuration (or shape) may enable the
thick regions of the pylon to be moved away from the thick
region of the wing. When the wing has its proverse pressure
gradient, the pylons may be shaped to have an adverse
pressure gradient and when the wing has its adverse pressure
gradient, the pylons may be shaped to have a proverse
pressure gradient.

FIG. 4 illustrates a front view of the embodiment VTOL
and cruise efficient aircraft 100 in the wing born flight phase.
In an embodiment, during wing born flight, the propellers
142, 144, 146, 134, 236, 302, 234, and 230 may fold down
and only the propellers 152 and 224 may operate.

FIG. 5 illustrates a left side view of the embodiment
VTOL and cruise efficient aircraft 100 in a VTOL flight
phase. In the VTOL flight phase the wing and horizontal tail
sections may be tilted up, such as to 90 degrees. In an
embodiment, the propellers 175,176,177, 178, and 179 (and
their right side counterparts), may all be driven by their
respective motors in the VTOL flight phase. In another
embodiment, the propellers 175, 176, 177, and 179 (and
their right side counterparts) may be driven by their respec-
tive motors in the VTOL flight phase, while propeller 178
(and its right side counterpart) may not be driven by their
respective motors. In an embodiment, the skids 156 and 158
and vertical tail surface 102¢ may be configured to support
the aircraft 100 on the ground and the outboard wing
nacelles may be configured to act as outboard landing skids.
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