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Remotely controlling a servant aircraft
Abstract

A remote control signal, such asasignal from a GPS satellite, isreceived at a servant aircraft. If
the remote control signal isvalid, a processor on the servant aircraft prevents or inhibits anyone
on the servant aircraft from controlling the flight or course of the servant aircraft. The remote
control signal controls the flight and/or course of the servant aircraft. The remote control signal
may come from an escort aircraft.
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Parent Case Text

CROSS REFERENCE TO RELATED APPLICATION This present application isa
continuation in part of and claimsthe priority of U.S. patent application Ser. No. 10/245,619,
filed on Sep. 17, 2002, inventor and applicant, Lawrence J. Koncelik Jr., titled
"CONTROLLING AIRCRAFT FROM COLLISIONSWITH OFF LIMITSFACILITIES".

Claims

| clam:

1. A method comprising the steps of receiving aremote control signal at a servant aircraft;
determining if the remote control signal is valid; and regardless of where the servant aircraft is,
inhibiting anyone on the servant aircraft from controlling the flight of the servant aircraft if the
remote control signal isvalid.

2. The method of claim 1 wherein the remote control signal isaglobal positioning satellite
signal.

3. The method of claim 1 wherein the remote control signal comes from an escort aircraft.

4. The method of clam 1 further comprising changing the flight of the servant aircraft in
response to the remote control signal.

5. The method of claim 1 wherein the step of inhibiting anyone on the servant aircraft from
controlling the flight of the servant aircraft includes disabling a pilot input device which
normally can be used to control the flight of the servant aircraft by someone on board the servant



arcraft.

6. A servant aircraft comprised of areceiver; aprocessor; and and a pilot input device which
normally is used to control flight of the servant aircraft; wherein receiver is adapted to receive a
remote control signal; and wherein the processor is programmed to examine the remote control
signal to determine if the remote control signal isvalid, and regardless of where the servant
aircraft is, if the remote control signal isvalid, the processor is programmed to send asignal to
disable the pilot input device to inhibit anyone on board the servant aircraft from controlling the
flight of the servant aircraft.

7. The servant aircraft of claim 6 wherein the remote control signal is aglobal positioning
satellite signal.

8. The servant aircraft of claim 6 wherein the remote control signal comes from an escort
aircraft.

9. A method comprising sending a remote control signal from an escort aircraft; controlling the
flight of a servant aircraft by use of the remote control signal so that a collision between the
servant aircraft and an off limits facility is avoided; and wherein the off limits facility is not the
escort aircraft.

10. The method of claim 9 wherein the off limits facility is afurther aircraft, which is not the
escort aircraft.

11. The method of claim 9 wherein the off limits facility is abuilding.
Description

FIELD OF THE INVENTION

Thisinvention relates to improved methods and apparatus concerning avoiding disasters as a
result of aircraft crashing into off limits facilities.

BACKGROUND OF THE INVENTION

Typically in the prior art there are inadequate protections available to prevent an aircraft from
crashing intentionally into an off limits facilities. While it is known to provide devices, which
help protect aircraft from colliding with other aircraft, such asadevice disclosed in U.S. Pat. No.
6,314,366, typically these devices merely provide assistance to pilots who exercise the ultimate
control over the flight and course of the aircraft.

SUMMARY OF THE INVENTION
In one embodiment of the present invention a method is disclosed comprising the steps of

receiving aremote control signal at a servant aircraft, determining if the remote control signa is
valid, and inhibiting anyone on the servant aircraft from controlling the flight of the servant



aircraft if the remote control signal isvalid. The remote control signal may be a global
positioning satellite signal. The remote control signal may come from an escort aircraft. The
flight of the servant aircraft may be changed in response to the remote control signal. The step of
inhibiting anyone on the servant aircraft from controlling the flight of the servant aircraft may
include disabling a pilot input device which normally can be used to control the flight of the
servant aircraft by someone on board the servant aircraft.

The present invention in one embodiment provides an apparatus comprising areceiver and a
processor typically located on an aircraft. The receiver and the processor are connected by a
communications link. The receiver receives asignal from an off limits facility and provides the
signal to the processor. The processor determines from the signal whether an aircraft iswithin a
distance of the off limits facility and changes a course of the aircraft if the aircraft is within the
distance of the off limits facility. The off limits facility may be, for example, abuilding, a
military installation, a nuclear power plant, or alandmark. The off limits facility may be a
movable object such as an aircraft or a ship.

The apparatus may be further comprised of a pilot input device. The pilot input device alows a
pilot on the aircraft to change the course of the aircraft when the aircraft is not within the
distance of the off limits facility. The processor disables the pilot input device, so that the pilot
on the aircraft cannot control the flight and/or the course of the aircraft when the aircraft is
within the distance of the off limits facility. The pilot input device may include a device for
manually controlling the flight and/or the course of the aircraft and a device for automatically
controlling flight and/or the course of the aircraft by setting a course or aflight pattern for an
automatic pilot to follow.

In afurther embodiment of the present invention areceiver receives asignal from an airport and
provides the signal to a processor. The processor determines from the signal whether an aircraft
will be allowed to take off from the airport. The processor prevents the aircraft from taking off, if
the signal from the airport indicates that the aircraft should be prevented from taking off. The
apparatus may be further comprised of atransmitter. The transmitter may send a signal from the
aircraft indicating that the aircraft has an operational device for altering the course of the aircraft
when the aircraft is within adistance of an off limitsfacility.

In afurther embodiment of the present invention an apparatus is provided comprising a global
positioning satellite receiver located on an aircraft. The global positioning satellite receiver
provides asignal to a processor, which indicates the position of the aircraft. The processor
determines from the signal whether the aircraft is within a distance of an off limits facility. The
processor changes the flight and/or course of the aircraft if the aircraft iswithin the distance of
the of f limitsfacility.

The present invention also includes a method comprising the steps of receiving asignal from an
off limits facility; determining from the signal whether an aircraft is within a distance of the off
limits facility; and changing the course and/or flight of the aircraft if the aircraft is within the
distance of the off limitsfacility. A method is also provided comprising the steps of receiving a
signal from an airport; determining from the signal whether an aircraft will be allowed to take off



from the airport; and preventing the aircraft from taking off, if the signal from the airport
indicates that the aircraft should be prevented from taking off. The present invention also
includes a method comprising the steps of receiving asignal from a satellite; determining from
the signal whether the aircraft is within a distance of an off limits facility; and changing the
course and/or flight of the aircraft if the aircraft is within the distance of the off limits facility.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a block diagram of an apparatus in accordance with afirst embodiment of the
present invention;
FIG. 2 shows ablock diagram of aflight control device for use with the embodiment of FIG. 1,

FIG. 3 shows a block diagram of an apparatus in accordance another embodiment of the present
invention;

FIG. 4 shows aflow chart of amethod for use with the apparatus of FIG. 1;
FIG. 5 shows aflow chart of amethod for use with the apparatus of FIG. 3;

FIG. 6 shows ablock diagram of an apparatus in accordance with another embodiment of the
present invention;

FIG. 7 shows aflow chart of amethod for use with the apparatus of FIG. 6;

FIG. 8 shows aflow chart of a method in accordance with another embodiment of the present
invention;

FIG. 9 shows aflow chart of a method in accordance with another embodiment of the present
invention; and

FIG. 10 shows a block diagram of an apparatus for use with the method of FIG. 9.
DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows ablock diagram of an apparatus 10 in accordance with afirst embodiment of the
present invention. The apparatus 10 includes an off limits facility 12 and an aircraft 20. The off
limitsfacility 12 has a transmitter 14 associated with the off limits facility 12 which islocated on
or in theimmediate vicinity of the off limitsfacility 12. The off limitsfacility 12 may be, for
example, amilitary installation, alandmark, or anuclear power station. The off limits facility 12
may be atall building, such as the Empire State building. The off limitsfacility 12 in certain
embodiments may also be a movable object such as an aircraft or a ship.

The aircraft 20 has areceiver 22, atransmitter 24, a processor 26, aflight control device 28, and
apilot input device 29. The transmitter 14 associated with the off limits facility 12 and the
transmitter 24 of the aircraft 20 may transmit any type of known signal such as electromagnetic,
wireless, optical, or radio. The processor 26 may be atypical computer processor. The receiver



22 and the transmitter 24 are electrically connected to the processor 26 via busses 22a and 24a,
respectively. The processor 26 is electrically connected to the flight control device 28 by bus
26a. The pilot input device 29 may be electrically connected to the flight control device 28 by
bus 29a and to the processor by bus 26b. The pilot input device 29 may be comprised of any
controls typically found on an airplane for allowing a pilot to control the flight of the aircraft 20,
such as through manual control or by setting data or a course for an automatic pilot. The
electrical connections provided by busses 22a, 24, 26a, 26b, and 29a may be or may be replaced
by wireless connections, optical connections, software connections, €l ectromagnetic connections
and any other communication connections or links.

The flight control device 28 may be comprised of amanual control device 30, whichistypically
used for manually controlling the flight of aircraft and an automatic control device 32 or
automatic pilot, which is also typically used for automatically controlling the flight of aircraft
when activated by a pilot of the aircraft.

FIG. 4 shows aflow chart of amethod 200 for use with the apparatus 10 of FIG. 1. The method
200 includes steps 202, 204, and 206. At step 202 alocation, warning, or off limits facility signal
istransmitted from the off limits facility 12 or from the general vicinity of the off limits facility
12. The off limitsfacility signal travels from the transmitter 14 to the receiver 22 via
communications link or wireless link 14a. Wireless link 14a may merely be the airwaves.

At step 204 the receiver 22 of the aircraft 20 in FIG. 1 receives the off limits facility signal. In
one embodiment if the off limits facility signal is strong enough, such as of sufficient amplitude,
then the processor 26, at step 206, causes the aircraft 20 to change its course away from the off
limitsfacility signal 12 by controlling flight control device 28. In one embodiment of the present
invention, the manual control device 30 is overridden and the automatic control device 32 is
controlled by the processor 26 so that the flight of the aircraft 20 is completely controlled by the
processor 26 and set to a course which is away from the off limits facility 12. In this
embodiment, the pilot input device 29 is disabled by the processor 26 preventing the pilot from
changing the course set by the processor 26. In alternative embodiments the pilot may be ableto
input a code into the pilot input device 29 to re-establish control of the aircraft 20. After the
course and/or flight of the aircraft 20 has been controlled so that the aircraft 20 isagain a
sufficient distance away from the off limits facility, control can be returned to a pilot on board
the aircraft 20, i.e. the pilot on board will be again be able to control the flight and/or course of
the aircraft 20 through the pilot input device 29.

In aternative embodiments, the processor 26 may determine if the off limits facility signal hasa
specific frequency or has some other particular characteristic. If the off limits facility signal has a
particular characteristic the processor 26 will take control of the aircraft.

FIG. 3 shows ablock diagram of an apparatus 100 in accordance another embodiment of the
present invention. The apparatus is comprised of an airport 102 and/or its vicinity and an aircraft
110. The airport 102 has areceiver 104, atransmitter 106 and a take off control device 108
which may be located at the airport 102 or itsvicinity. The receiver 104 and the transmitter 106
may be electrically connected to the take off control device 108 by busses 108a and 108b.



The aircraft 110 includes areceiver 112, atransmitter 114, a processor 116, aflight control
device 118, and a pilot input device 119. The receiver 112, transmitter 114, pilot input device
119 and the flight control device 118 are electrically connected by busses 112a, 1144, 116b, and
1164, respectively, to the processor 116. The pilot input device 119 may be similar to pilot input
device29in FIG. 1. The pilot input device 119 is also electrically connected to the flight control
device 118 by bus 119a. Asfor FIG. 1, the busses may be any type any type of communication
link or connection, such as awireless, optical or electrical connection.

FIG. 5 shows aflow chart 300 of a method for use with the apparatus 100 of FIG. 3. FIG. 5
includes step 302, at which the transmitter 114 sends afirst aircraft signal over communications
link 104a (which may be the airwaves) to the receiver 104 of the airport 102. At step 304, the
airport 102 receivesthefirst aircraft signal. At step 306, the take off control device 108
determines whether the first aircraft signal is acceptable. Thefirst aircraft signal will be
acceptableif it indicates that the processor 116 of the aircraft 110 isin aready condition so that
it will be able to steer the aircraft 110 away from arestricted area or facility. If the first aircraft
signal is acceptable, then the aircraft 110 is allowed to take off from the airport 102 at step 308.

If the first aircraft signal is not acceptable, then the airport transmitter 106 sends a stop signal via
communications link 106a (which may be the airwaves) to the receiver 112 of the aircraft 110.
The stop signal isinterpreted by processor 116 at step 312 and the processor 116 prevents the
take off of the aircraft 110 by controlling the flight control device 118 to prevent any flight and
by disabling the pilot input device 119. The pilot input device 119 can be enabled after the
aircraft 110 has sent an appropriate signal to the airport 102.

FIG. 6 shows ablock diagram of an aircraft 400 in accordance with another embodiment of the
present invention. The aircraft 400 is comprised of a GPS (global positioning satellite) receiver
402, atransmitter 404, a processor 406, a pilot input device 407, and aflight control device 408.
The GPS receiver 402, transmitter 404, processor 406, the pilot input device 407, and the flight
control device 408 are electrically connected by busses 402a, 404a, 406b, and 406ato the
processor 406. The pilot input device 407 is electrically connected to the flight control device
408 by the bus 407a. The busses of the present invention generally may be any type of
communications link or connection.

FIG. 7 shows aflow chart 500 of a method for use with the aircraft 400 of FIG. 6. At step 502 a
GPS signal is received by the GPS receiver 402 from a satellite. The GPS signal typically
provides data, which specifies the position of at |east the aircraft 400. The GPS signal from the
satellite may be provided in response to asignal sent from the aircraft 400 to the satellite via
transmitter 404. The transmitter 404 may periodically request an updated GPS signal from the
satellite to determine the aircraft's latest or updated position.

At step 504 the aircraft processor 406 receives the GPS signal from the GPS receiver 402 and the
aircraft processor 406 compares the aircraft 400 current position with known positions of off
limits facilities, buildings, aircraft or vehicles. Off limit facilities may include military
installations, landmarks, nuclear power plants, and other off limits facilities. The off limit
facilities may include a movable object such as an aircraft or a battleship, if the current position
of the movable object is known.



At step 506 the aircraft processor 406 changes the course of the aircraft 400 if the aircraft 400 is
too close to an off limitsfacility. In order to accomplish this, the aircraft processor 406 would
send asignal to the flight control device 408 via bus 406ato cause the course of the aircraft 400
to change. In at least one embodiment of the present invention, the processor 406 would also
disable the pilot input device 407 via bus 406b so that no person or pilot on board the aircraft
400 could control the aircraft 400 in any manner. The pilot input device 407 can be enabled after
the aircraft 400 has gone beyond the appropriate distance from the off limits facility



