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(57) Abréegée/Abstract:

An air-launched aircraft (10) includes deployable wings (16, 18), elevons (20, 22), and vertical fins (26, 28) that deploy from a
fuselage (12) during flight. The aircraft may include a control system for operating the elevons, a communication system, ana
batteries for powering the systems. In addition, the aircraft may include a payload module (14) that mates with an interface in the
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(57) Abrege(suite)/Abstract(continued):

fuselage. The payload module may include any of a variety of payloads, Iincluding cameras, sensors, and/or radar emitters. The
alrcraft may be powered or unpowered, and may be very small, for example, less than on the order of 10 kg (22 pounds). The
deployable surfaces of the aircraft may be configured to deploy In a pre-determined order, allowing the aircraft automatically to
enter controlled flight after being launched in a tumbling mode.
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(57) Abstract: An air-launched aircraft (10) includes deployable wings (16, 18), elevons (20, 22), and vertical fins (26, 28) that
& deploy from a fuselage (12) during flight. The aircraft may include a control system for operating the elevons, a communication
& system, and batteries for powering the systems. In addition, the aircraft may include a payload module (14) that mates with an
N interface in the fuselage. The payload module may include any of a variety of payloads, including cameras, sensors, and/or radar
emitters. The aircraft may be powered or unpowered, and may be very small, for example, less than on the order of 10 kg (22 pounds).
The deployable surfaces of the aircraft may be configured to deploy in a pre-determined order, allowing the aircraft automatically

to enter controlled flight after being launched in a tumbling mode.
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AIR-LAUNCHABLE AIRCRAFT AND METHOD OF USE

BACKGROUND OF THE INVENTION
TECHNICAL FIELD

[0001] The invention relates generally to unmanned aircraft or air vehicles.

DESCRIPTION OF RELATED ART
[0002] There has been increasing use of pilotless drone aircraft for certain military
missions, such as missions in hostile environments. Although the use of pilotless
aircraft has certain advantages, principal of which is the elimination of threat to
human life, such pilotless drones are still costly to build and operate, since they must
contain essentially all of the systems of a regular aircraft. Accordingly, it will be
appreciated that it would be desirable to reduce the cost and increase the flexibility

of such systems, at least in the performance of some missions.

SUMMARY OF THE INVENTION
[0003] According to an aspect of the invention, there is provided an air-launched
aircraft comprising: a fuselage; deployable wings that are coupled to the fuselage;
and deployable control surfaces that are coupled to the fuselage; wherein the aircraft
has a total weight of less than 20 kg (44 pounds); wherein the deployable control
surfaces include elevons; wherein the elevons constitute substantially all of the
deployable control surfaces; wherein the elevons are aft of the wings; and wherein
the elevons deploy from slots in the fuselage.
[0004] To the accomplishment of the foregoing and related ends, the invention
comprises the features hereinafter fully described and particularly pointed out in the
claims. The following description and the annexed drawings set forth in detail certain
llustrative embodiments of the invention. These embodiments are indicative,
however, of but a few of the various ways in which the principles of the invention
may be employed.
[0005] Other objects, advantages and novel features of the invention will become
apparent from the following detailed description of the invention when considered in

conjunction with the drawings.
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BRIEF DESCRIPTION OF DRAWINGS
[0006] [n the annexed drawings, which are not necessarily to scale:
[0007] Fig. 1 is an oblique view of an aircraft in accordance with the present
iInvention;
[0008] Fig. 2 is a front view of the aircraft of Fig. 1;
[0009] Fig. 3 is a side view of the aircraft of Fig. 1;
[0010] Fig. 4 is a schematic diagram of functional parts of the fuselage of the
aircraft of Fig. 1;
[0011] Fig. 5 is an oblique exploded view showing components of a wing
deployment system of the aircraft of Fig. 1;
[0012] Figs. 6-9 are oblique views showing steps in the deployment of the wings,
utilizing the wing deployment system of Fig. 9;
[0013] Fig. 10 is an oblique cutaway view showing components of an elevon
deployment system of the aircraft of Fig. 1, with the elevons in a stowed
configuration; :
[0014] Fig. 11 is an oblique cutaway view of the elevon deployment sysiem of the
aircraft of Fig. 10, with the elevons in a deployed configuration;
[0015] Figs. 12-15 are oblique views showing steps in the deployment of the
elevons, utilizing the elevon deployment system of Figs. 10 and 11;
[0016] Figs. 16-18A are oblique views showing steps in the deployment of the
vertical fins of the aircraft of Fig. 1;
[0017] Fig. 18B is an oblique view showing details of a locking mechanism of for the
vertical fins;
[0018] Fig. 19 is an oblique view showing one configuration of a payload module
that configured for use as part of the aircraft of Fig. 1;
[0019] Fig. 20 is an oblique view showing another configuration of a payload
module that configured for use as part of the aircraft of Fig. 1;
[0020] Figs. 21-23 are oblique views showing steps in the launch of the aircraft of
Fig. 1 from a launch canister;,
[0021] Fig. 24 is an oblique view showing one application of the aircraft of Fig. 1,

with the aircraft coupled to an airplane; and
2
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[0022] Fig. 25 is an oblique view showing another application of the aircraft of Fig.

1, with the aircraft coupled to a missile.

DETAILED DESCRIPTION
[0023] An air-launched aircraft includes deployable wings, elevons, and vertical fins
that deploy from a fuselage during flight. The aircraft may include a control system
for operating the elevons, a communication system, and batteries for powering the
control and communication systems. In addition, the aircraft may include a payload
module that mates with an interface in the fuselage. The payload module may
Include any of a variety of payloads, including cameras, sensors, and/or radar
emitters. The aircraft may be powered or unpowered, and may be very small, for
example, less than on the order of 10 kg (22 pounds). The aircraft may be employed
at a low cost for any of a wide variety of functions, such as surveillance, or as a
decoy. The functions of the aircraft may be fulfilled during its flight, and/or after
landing on the ground or other surface. The deployable surfaces of the aircraft may
be configured to deploy in a pre-determined order, allowing the aircraft automatically
to enter controlled flight after being launched in a tumbling mode.
[0024] Turning initially to Figs. 1-3, an aircraft 10 has a fuselage 12 that has a
payload module 14 coupled to it at a forward end 15 of the payload module 14. The
aircraft 10 has a number of deployable surfaces that may be deployed during flight to
produce lift and/or to control flight of the aircraft 10. These surfaces include a pair of
wings 16 and 18, a pair of elevons 20 and 22, and a pair of vertical fins 26 and 28.
[0025] The wings 16 and 18 provide lift for maintaining the flight of the aircraft 10.
As best seen in Fig. 2, the wings 16 and 18 may be canted upward, having a
dihedral angle I as they slope up and away from the fuselage 12. Having upward-
canted wings helps maintain stability in the fuselage 12. Once deployed, wings 16
and 18 may be held fixed in place relative to the fuselage 12.
[0026] All of the control of the aircraft 10 may be provided by the elevons 20 and 22,
which are mounted on an aft end 30 of the fuselage 12. It will be appreciated that
having the elevons 20 and 22 be the only control surfaces on the aircraft 10 does

place some limits on the maneuverability of the aircraft 10. However, by keeping the
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number of movable control surfaces to a minimum, cost, weight, and complexity of
the aircraft 10 may be reduced.

[0027] The vertical fins 26 and 28 provide directional stability for the aircrait 10. As
described in greater detail below, the vertical fins 26 and 28 are hinged where they
join to the fuselage 12. Spring forces are used to deploy the fins 26 and 28 during
flight, and to mechanically lock the fins 26 and 28 into place. The elevons 20 and 22
and the vertical fins 26 and 28 are collectively referred to herein as “tail surfaces.”
[0028] Fig. 4 shows a schematic view of possible interior structures of the fuselage
12. The fuselage 12 may have a control system 38 that is operatively coupled to
elevon actuators 40 and 42 that are used to tilt the elevons 20 and 22 to control flight
of the aircraft 10. The control system 38 may include such devices as an inertia
guidance system and a global positioning system (GPS). The controller or control
system 38 also may be coupled to an electric motor 46, which may be used fo turn a
propeller 48. The propeller 48 may be located on the aft end 30 of the fuselage, In
order to provide powered flight to the aircraft 10. It will be appreciated that the
electric motor 46 and the propeller 48 may be optional, in that they may be excluded
altogether, making the aircraft 10 a glider that flies unpowered. Thus, the aircraft 10
may engage in either unpowered or powered flight.

[0029] A battery 50 provides power to the elevon actuators 40 and 42, the motor 46,
and the control system 38. The battery 50 may also be used for providing power 1o a
communication system 52 and a data collection and storage system 54. The baitery
50 may include a variety of suitable lightweight batteries, such as nickel metal
hydride batteries. The communication system 52, which may be coupled o the
control system 38 and/or the data control system 54, may be used to communicate
with systems outside of the aircraft 10. For instance, the communication system 52
may be used to communicate with ground bases, other aircraft, ships, satellites, or
other suitable objects. The communication systerh 52 may be used for sending or
receiving data of any of a wide variety of types. For example, the communication
system 52 may be used to receive data regarding control of the aircraft 10, for
instance, by sending instructions or course information regarding a destination of the
aircraft 10. Also, the communication system 52 may be used for sending

information, such as information regarding the location of the aircraft 10, information
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regarding sensor readings perceived by the aircraft 10, and/or information from
photographs taken by the aircraft 10. Data received and/or to be sent by the
communication system 52 may be stored in the data system 54.

[0030] The fuselage 12 includes an interface 60 on the forward end 15 of the
fuselage 12. The interface 60 may include a mechanical interface 64 for coupling
the payload module 14 (Fig. 1) to the fuselage 12. The mechanical interface 64 may
include any of a variety of types of suitable mechanical interfaces. As one example,
the mechanical interface 64 may include a plurality of threaded holes for aligning
with holes of the payload module 14, and for receiving threaded fasteners such as
bolts for coupling the payload module 14 to the fuselage 12. It will be appreciated
that a wide variety of other types of mechanical couplings may be utilized.

[0031] The interface 60 may also include a data interface 66 and an electrical
interface 68. The data interface may be coupled to the data system 54 for receiving
and/or transmitting data from the data system 54 to the payload module 14. The
electrical interface 68 may be coupled to the battery 50, so as to provide electrical
power to the payload module 14.

[0032] The aircraft 10 may have a wingspan from about 10 cm to about 2.4 m
(about 4 to 96 inches). The weight of the aircraft 10 may be less than about 20 kg
(44 pounds), may be less than about 5 kg (11 pounds), and may be less than about
2 kg (4.4 pounds). It will be appreciated that a small size and weight may be useful
in allowing the aircraft 10 to be deployed from a variety of launch platforms, for
example, many lightweight copies of the aircraft 10 may be stored aboard a single
large aircraft, for dispersion one at a time or in groups. Also, the small size and/or
light weight of the aircraft 10 may facilitate its being placed aboard relatively small
other types of aircraft, such as missiles.

{0033] [t will be appreciated that the center of gravity of the aircraft 10 may be
controlled to help maintain stability of the aircraft. For example, the center of gravity
of the aircraft 10 may be located between the wings 16 and 18.

[0034] The aircraft 10 may have an ability to maintain flight for about 30 to 60
minutes at an altitude of approximately 9,100 meters (30,000 feet). However, it will

be appreciated that the aircraft 10 may have other performance attributes.
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[0035] Fig. 5 illustrates a wing deployment system 70 for the wing 16 from a stowed
position to a deployed position. It will be appreciated that a similar wing deployment
system may be utilized for deploying the wing 18, and in fact, the deployment
systems may be considered a single deployment system for deploying both of the
wings 16 and 18.

[0036] The wing 16 has an attached shaft 72. The shaft 72 is not in general
perpendicular to the wing 16, but rather is angled relative to the wing 16, such that
rotation of the shaft 72 about its axis shifts the wing from a stowed position, in
contact with and parallel to the top of the fuselage 12, to a deployed position, at the
dihedral angle I (Fig. 2).

[0037] A drive spring 76 may employ both torsion and compression forces to deploy
the wing 16. The drive spring 76 fits around the shaft 72. One end of the drive
spring 76 engages the hole 78 in a stepped portion 80 of the shaft 72. The other end
of the drive spring 76 engages a hole in a recess 84 into which the drive spring 76
and the shaft 72 are placed. The end of the drive spring 76 may engage a bearing
or other hardened portion, instead of directly engaging the fuselage 12 within the
recess 84.

[0038] The wing deployment system 70 may be configured such that the
deployment of the wing 16 occurs automatically upon launch of the aircraft 10. That
is, while in the stowed position, the winhg 16 may be restrained only by a launch
container which the aircraft is in. Once the aircraft 10 emerges from the launch
container, there may be no force that constrains the wing 16 from turning about an
axis of its shaft 72, under the influence of the drive spring 76 which is under torsion
within the recess 84, while the wing 16 is in the stowed position.

[0039] Upon the wing 16 reaching its deployed position, the spring 76 may draw the
shaft 72 deeper into the recess 84, engaging a locking mechanism to lock the wing
16 in place in its deployed position. The locking mechanism may include any of a
variety of suitable mechanical locking mechanisms, such as engagement of a
protrusion or pin on one part with a corresponding recess on another part. It will be
appreciated that there may be more than one wing position lock for locking the wings
16 and 18 in different positions. For example, there may be a first wing lock that

temporarily locks the wings 16 and 18 in an intermediate position, between the
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stowed position and the deployed position, for obtaining initial stability of the aircraft
10 upon launch. Later, this first.wing position lock may be overcome, with the wings
16 and 18 progressing to their fully deployed position, and being locked into place
there by a second position lock. The first wing position lock may be disengaged by
any of a variety of suitable mechanisms, electro-mechanical or purely mechanical
mechanisms, which may be controlled either electronically and/or mechanically.
[0040] Figs. 6-9 show a progression of deployment of the wings 16 and 18, from a
stowed position (Fig. 6) to a fully deployed position (Fig. 9). Figs. 7 and 8 show the
wings 16 and 18 in partially deployed positions. As noted above, intermediate
locking mechanisms may be used to temporarily lock the wings 16 and 18 in the
partially deployed positions.

[0041] Fig. 10 shows an elevon deployment system 100 for deploying the elevons
20 and 22. The elevons 20 and 22 deploy from inside slots 110 and 112 in the
fuselage 12. The elevons 20 and 22 are deployed through use of tension springs
114 and 116. At one end, the springs 114 and 116 are fixedly coupled to the
fuselage 12, with hooks 120 and 122 of the springs 114 and 116 engaging pins 124
and 126 of the fuselage 12. The springs 114 and 116 pass around pivot pins 127
and 128, and the far ends of the springs have hooks 130 and 132 that engage
respective holes 134 and 136 in bearings 140 and 142. The bearings 140 and 142
surround respective shafts 146 and 148 of the elevons 20 and 22. The shafts 146
and 148 are fixable coupled to blades 150 and 152 of the elevons 20 and 22.
[0042] Upon release of the aircraft 10 from a launch tube, tension in the springs 114
and 116 pulls on the holes 134 and 136 in the bearings 140 and 142. This rotates
the elevon shafts 146 and 148 about respective pins 156 and 158 that rotationally
couple the elevons 20 and 22 to actuator shafts 160 and 162 that are actuated by
the servo-actuators 40 and 42.

[0043] Once the elevons 20 and 22 are fully deployed, as illustrated in Fig. 11, the
bearings 140 and 142, and/or the elevon shafts 146 and 148, are mechanically
locked to the actuator shafts 160 and 162. The elevons 20 and 22 may then be
actuated by the servo-actuators 40 and 42. The servo-actuators 40 and 42 cause
the actuator shafts 160 and 162 to rotate. The actuator shafts 160 and 162 in turn

are mechanically locked with the elevon shafts 146 and 148, so movement of the
/
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actuator shafts 160 and 162 causes the elevons 20 and 22 to rotate, allowing
maneuver of the aircraft 10.

[0044] Figs. 12-15 show steps in the deployment of the elevons 20 and 22. Fig. 12
shows the deployed configuration, with the elevon 22 in the slot 112. Figs. 13 and
14 show the elevon 22 partially deployed. [t will be appreciated that the elevons 20
and 22 are not rotatable to control the aircraft 10 while in the partially deployed
position shown in Figs. 13 and 14, due to portions of the elevon blades 150 and 152
still remaining in the respective slots 110 and 112. Fig. 15 shows the elevon 22 fully
deployed, and able to be actuated by the elevon actuator 42 (Figs. 10 and 11). The
elevon shafts may be held in the opened position by the deployment spring and
aerodynamic forces.

[0045] It will be appreciated that other sorts of elevon deployment systems may be
used as an alternative to the elevon deployment system 100 shown in Figs. 10 and
11 and described above. For example, electrical or other mechanical forces may be
used to deploy the elevons 20 and 22. However, it will be appreciated that the
elevon deployment system 100 described above has the virfues of simplicity and
light weight. In addition, it will be appreciated that it is advantageous o have a
deployment system that does not require use of aircraft power.

[0046] Figs. 16-18B illustrate deployment of the vertical fins 26 and 28. The fins 26
and 28 are hingably coupled to the fuselage 12 at hinges 176 and 178. A fin
deployment system 180 includes a pair of torsion-compression springs 186 and 183
that are used to rotate the fins 26 and 28 relative to the fuselage 12, from a stowed
position to a deployed position. Once the fins 26 and 28 are in the deployed
position, compression forces in the springs 186 and 188 engage rotation locks,
locking the fins 26 and 28 in their deployed position. One end of each of the springs
186 and 188 is fixedly attached to the fuselage 12. The other end is fixedly attached
to the fins 26 and 28, at or near the hinges 176 and 178. The springs 186 and 188
are configured such that there is a torsional force upon the fins 26 and 28 when the
fins are in the stowed position. Once the fins 26 and 28 are free to move, such as
when the aircraft 10 exits a storage container or launcher, the torsion forces from the
springs 186 and 188 act upon the vertical fins 26 and 28 to begin rotation of the fin,

as is illustrated in Fig. 17. These torsion forces continue to act upon the vertical fins
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26 and 28 until the fins reach their fully deployed position, illustrated in Fig. 18A.
Once the fins 26 and 28 reach their fully deployed position, the fins 26 and 28 "
encounter rotation stops that prevent further rotation of the fins 26 and 28.
Thereafter, compression forces in the springs 186 and 188 force the vertical fins 26
and 28 aftward along the hinges 176 and 178, causing the vertical fins 26 and 28 to
engage mechanical stops that maintain them in their deployed position. Fig. 18B
shows details of the locking mechanism that maintains the fin 28 in the deployed
position.

[0047] Figs. 19 and 20 show a pair of possible configurations for the payload
module 14. As stated earlier, the payload module 14 includes any of a variety of
devices, such as sensors, cameras, or radar emitters. The payload module 14 may
be configured to mate with the interface 60 (Fig. 4), thus conforming to mechanical,
electrical and/or data interface requirements of the fuselage 12. In addition, the
payload module 14 may be configured to conform to certain requirements, such as
fitting within predetermined dimensionable boundaries, and being within
predetermined parameters for weight and location of center of gravity.

[0048] Turning now to Figs. 21-23, the aircraft 10 may be launched from a container
or launch canister 200. When initially launched, the wings 16 and 18, the elevons 20
and 22, and the vertical fins 26 and 28 are all in a stowed configuration. The aircraft
10 may be air-launchable in substantially any orientation relative to the flight of the
platform (aircraft or missile) from which it is launched. The initial tumbling mode of
flight may be a desirable feature in the l[aunch of the aircraft 10. This is because the
initial velocity of the aircraft 10 when air launched (for example, from about Mach 0.8
to Mach 0.95) may be so great that it would cause damage to the deployable
surfaces if they were in their fully deployed positions. A period of tumbling during the
deployment may allow the aircraft 10 to slow sufficiently such that the control and lift-
producing surfaces are not damaged when they reach fuli deployment. Put another
way, initially launching the aircraft 10 in a tumbling mode of flight allows the lift-
producing and control surfaces to be made lighter and less robust, because they
encounter less stress.

[0049] In one possible sequence of events, the aircraft may be initially launched in

the tumbling configuration. As the tumbling slows the aircraft 10, the vertical fins 26
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and 28 may be deployed. Deployment of the vertical fins 26 and 28 may aid in
slowing down or stopping spinning of the aircraft 10 during the tumbling.

[0050] Following deployment of the vertical fins 26 and 28, the elevons 20 and 22
may be deployed to further stop the spin, and to bring the aircraft 10 into a nose
down position.

[0051] Following deployment of the tail surfaces, and bringing the aircraft 10 into a
nose down position, the wings 16 and 18 may be partially or fully deployed to bring
the aircraft 10 into stable, controlled flight. The wings 16 and 18 may be deployed in
two stages, with a partial deployment, such as in Figs. 7 or 8, done first, followed by
a full deployment of the wings 16 and 18 to the configuration shown in Fig. 9.

[0052] As described above, then, the deployment process of the aircraft 10
undergoes three basic regimes of flight: 1) tumbling, to initially slow down the
aircraft 10 prior to full deployment of the lift-producing and control surfaces; 2)
deployment of tail surfaces to stop spinning of the aircraft 10, and to bring the aircraft
10 into a nose-down configuration; and 3) deployment of the wings 16 and 18 to
position the aircraft 10 into stable flight. It will be appreciated that the transition may
involve different regimes of flight, and/or different orders of deployment of the various
lift-producing and control surfaces. For example, partial deployment of the wings 16
and 18 may occur during the deployment of the vertical fins 26 and 28, and/or the
elevons 20 and 22.

[0053] It will be appreciated that the order of deployment of the lift-producing and
control surfaces may be controlled in any of a variety of suitable ways. For example,
clamps may be used to hold back certain of the lift-producing and control surfaces
from immediate deployment. Suitable actuators, such as suitable electro-mechanical
actuators, may be used to control deployment of the lift-producing and control
surfaces. Alternatively or in addition, the lift-producing and control surfaces may be
configured on the aircraft 10 in such positions as to control their deployment.

[0054] Fig. 24 shows one possible application of the aircraft 10. As shown in the
figure, an airplane 220 has muitiple of the aircraft 10 mounted thereupon or
therewithin. The aircraft 10 may be launched individually or groups from the airplane
220 for any of a variety of purposes. The aircraft may be mounted in any of a variety

of suitable places on the airplane 220. For example, as shown, the aircraft 10 may
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be configured to launch from their launch canisters 200 in a sideways direction,
relative to the airplane 220. The launch canisters 200 may be mechanically coupled
to a fuselage 224 of the airplane 220. The aircraft 10 may be launched as decoys,
for gathering data in the air or on the ground utilizing cameras and/or other sensors,
or may be used to emit radar signals or other signals, either in the air or on the
ground.

[0055] Fig. 25 shows another possible use for the aircraft 10. As shown, the launch
canister 200 of a camera-equipped aircraft 10 is mounted to a missile 240, such as a
cruise missile. During flight of the missile 240, as the missile 240 nears its target,
the aircraft 10 is launched from the canister 200. /;\fter the missile 240 has impacted
its target, the aircraft 10 may be used to take a picture of the target area, and
transmit it back to a receiving station (which may be ground based, air based, or sea
based) to provide information regarding the target’s condition.

[0056] In summary, the present invention provides a small, lightweight, and low cost
aircraft which may be air launched for use in any of a variety of suitable missions.
The aircraft may be flexible, in that the modular payloads can be used fo configure it
for any of a variety of missions. The aircraft may be cheap and easily expendable,
allowing large numbers to be utilized for dangerous missions, such as gathering data
in hostile environments.

[0057] Although the invention has been shown and described with respect to a
certain preferred embodiment or embodiments, it is obvious that equivalent
alterations and modifications will occur to others skilled in the art upon the reading
and understanding of this specification and the annexed drawings. In particular
regard to the various functions performed by the above described elements
(components, assemblies, devices, compositions, etc.), the terms (including a
reference to a "means”) used to describe such elements are intended to correspond,
unless otherwise indicated, to any element which performs the specified function of
the described element (i.e., that is functionally equivalent), even though not
structurally equivalent to the disclosed structure which performs the function in the
herein illustrated exemplary embodiment or embodiments of the invention. In
addition, while a particular feature of the invention may have been described above

with respect to only one or more of several illustrated embodiments, such feature
11
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may be combined with one or more other features of the other embodiments, as may

be desired and advantageous for any given or particular application.

12
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What is claimed is:

1. An air-launched aircraft comprising:

a fuselage;

deployable wings that are coupled to the fuselage; ana

deployable control surfaces that are coupled to the fuselage;

wherein the aircraft has a total weight of less than 20 kg (44 pounds);

wherein the deployable control surfaces include elevons;

wherein the elevons constitute substantially all of the deployable control
surfaces;

wherein the elevons are aft of the wings; and

wherein the elevons deploy from slots in the fuselage.

2. The aircraft of claim 1, further including a pair of deployable vertical fins

that are coupled to the fuselage.

3. The aircraft of claim 1, further comprising springs within the fuselage that

rotate the elevons from a stowed configuration to a deployed configuration.

4. The aircraft of claim 1, wherein the wings are upwardly canted.

5. The aircraft of claim 4, wherein the wings are configured to deploy from a

stowed position by single-axis rotation about respective shafts of the wings.

6. The aircraft of claim 1, further comprising vertical fins hingedly coupled to

the fuselage.

7. The aircraft of any one of claims 1 to 6, wherein the aircraft is an

unpowered glider.

13
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8. The aircraft of any one of claims 1 to 6, wherein the aircraft is configurea
for powered flight, with the aircraft having a battery-powered propeller coupled to

the fuselage.

9. The aircraft of claim 8, wherein the propeller is mounted to an aft end of the

fuselage.

10.  The aircraft of any one of claims 1 to 6, wherein the aircraft has a total

weight of less than $ kg (11 pounds).

11.  The aircraft of any one of claims 1 to 6, wherein the aircraft has a total

weight of less than 2 kg (4.4 pounds).

12.  The aircraft of claim 1, wherein the control surfaces are operatively coupled

to a control system that is in the fuselage.

13.  The aircraft of any one of claims 1 to 12, further comprising a payload

module coupled to the fuselage.

14.  The aircraft of claim 13,

wherein the fuselage includes a payload interface for coupling the payload
to the fuselage; and

wherein the payload interface includes a data interface and an electrical

Interface.

15.  The aircraft of claim 13 or 14, wherein the payload module includes a radar

emitter.

16.  The aircraft of claim 13 or 14, wherein the payload module includes a

SeNsSor.

14
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17.  The aircraft of claim 13 or 14, wherein the payload module includes a

camerla.

18.  The aircraft of any one of claims 1 to 9, wherein the fuselage includes:
a power supply;
 a control system that is operatively coupled to the power supply and the
control surfaces; and

a communication system that is coupled to the power supply.

19.  The aircraft of claim 18, wherein the power supply includes at least one

battery.

20. The aircraft of claim 1, wherein the elevons are single-piece planar control

sufaces that tilt in their entirety relative to the fuselage.

21.  The aircraft of claim 20, further comprising elevon actuators within the

fuselage that are operatively coupled to the elevons to tilt the elevons.

22. The aircraft of claim 21, wherein the elevon actuators are mechanically
coupled to elevon shafts of the elevons, to rotate the elevons about the elevon

shafts.

23. The aircraft of claim 22, wherein the elevon actuators include actuator

shafts that are coupled to the elevon shafts by pins.

24.  The aircraft of claim 23, further comprising an elevon deployment system
for deploying the elevons from the slots;

wherein the elevon deployment system includes springs for deploying the
elevons by rotating the elevon shafts relative to the actuator shafts, about the

pINns.

15
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