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(57) ABSTRACT 

A signal is received from an off limits facility and it is 
determined from the Signal whether an aircraft is within a 
distance of the off limits facility. The course and/or flight of 
the aircraft is changed if the aircraft is within the distance of 
the off limits facility. A signal is received from an airport and 
it is determined from the signal whether an aircraft will be 
allowed to take off from the airport. The aircraft is prevented 
from taking off if the Signal from the airport indicates that 
the aircraft should be prevented from taking off. A signal is 
received from a Satellite and it is determined from the Signal 
whether an aircraft is within a distance of an off limits 
facility. The course and/or flight of the aircraft if the aircraft 
is changed if the aircraft is within the distance of the off 
limits facility. 
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CONTROLLING AIRCRAFT FROM COLLISIONS 
WITH OFF LIMITS FACILITIES 

FIELD OF THE INVENTION 

0001. This invention relates to improved methods and 
apparatus concerning avoiding disasters as a result of air 
craft crashing into off limits facilities. 

BACKGROUND OF THE INVENTION 

0002 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 as a device disclosed in U.S. Pat. 
No. 6,314,366, typically these devices merely provide assis 
tance to pilots who exercise the ultimate control over the 
flight and course of the aircraft. 

SUMMARY OF THE INVENTION 

0003. The present invention in one embodiment provides 
an apparatus comprising a receiver and a processor typically 
located on an aircraft. The receiver and the processor are 
connected by a communications link. The receiver receives 
a signal from an off limits facility and provides the Signal to 
the processor. The processor determines from the Signal 
whether an aircraft is within 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, a building, a military instal 
lation, a nuclear power plant, or a landmark. The off limits 
facility may be a movable object Such as an aircraft or a ship. 
0004. The apparatus may be further comprised of a pilot 
input device. The pilot input device allows 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 a flight 
pattern for an automatic pilot to follow. 
0005. In a further embodiment of the present invention a 
receiver receives a signal 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 a transmitter. 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 a distance of an off limits facility. 
0006. In a further embodiment of the present invention an 
apparatus is provided comprising a global positioning Sat 
ellite receiver located on an aircraft. The global positioning 
Satellite receiver provides a Signal to a processor, which 
indicates the position of the aircraft. The processor deter 
mines from the Signal whether the aircraft is within a 
distance of an off limits facility. The processor changes the 
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flight and/or course of the aircraft if the aircraft is within the 
distance of the off limits facility. 
0007. The present invention also includes a method com 
prising the Steps of receiving a signal 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 limits facility. 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 compris 
ing the Steps of receiving a signal from a Satellite, deter 
mining 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 

0008 FIG. 1 shows a block diagram of an apparatus in 
accordance with a first embodiment of the present invention; 
0009 FIG. 2 shows a block diagram of a flight control 
device for use with the embodiment of FIG. 1; 
0010 FIG. 3 shows a block diagram of an apparatus in 
accordance another embodiment of the present invention; 
0011 FIG. 4 shows a flow chart of a method for use with 
the apparatus of FIG. 1; 
0012 FIG. 5 shows a flow chart of a method for use with 
the apparatus of FIG. 3; 
0013 FIG. 6 shows a block diagram of an apparatus in 
accordance with another embodiment of the present inven 
tion; and 
0014 FIG. 7 shows a flow chart of a method for use with 
the apparatus of FIG. 6. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 shows a block diagram of an apparatus 10 
in accordance with a first embodiment of the present inven 
tion. The apparatus 10 includes an off limits facility 12 and 
an aircraft 20. The off limits facility 12 has a transmitter 14 
associated with the off limits facility 12 which is located on 
or in the immediate vicinity of the off limits facility 12. The 
off limits facility 12 may be, for example, a military instal 
lation, a landmark, or a nuclear power Station. The off limits 
facility 12 may be a tall building, such as the Empire State 
building. The off limits facility 12 in certain embodiments 
may also be a movable object Such as an aircraft or a ship. 
0016. The aircraft 20 has a receiver 22, a transmitter 24, 
a processor 26, a flight control device 28., and a pilot 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 a typical 
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 con 
nected to the flight control device 28 by bus 26a. The pilot 
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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 auto 
matic 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 connec 
tions, electromagnetic connections and any other commu 
nication connections or linkS. 

0.017. The flight control device 28 may be comprised of 
a manual control device 30, which is typically 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. 
0018 FIG. 4 shows a flow chart of a method 200 for use 
with the apparatus 10 of FIG. 1. The method 200 includes 
steps 202, 204, and 206. At step 202 a location, warning, or 
off limits facility signal is transmitted from the off limits 
facility 12 or from the general vicinity of the off limits 
facility 12. The off limits facility 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. 

0019. At step 204 the receiver 22 of the aircraft 20 in 
FIG. 1 receives the off limits facility signal. In one embodi 
ment 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 
limits facility 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 able to 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 is again 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. 
0020. In alternative embodiments, the processor 26 may 
determine if the off limits facility signal has a 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. 
0021 FIG. 3 shows a block 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 a receiver 
104, a transmitter 106 and a take off control device 108 
which may be located at the airport 102 or its vicinity. The 
receiver 104 and the transmitter 106 may be electrically 
connected to the take off control device 108 by busses 108a 
and 108b. 
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0022. The aircraft 110 includes a receiver 112, a trans 
mitter 114, a processor 116, a flight 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, 114a, 116b, and 116a, 
respectively, to the processor 116. The pilot input device 119 
may be similar to pilot input device 29 in FIG. 1. The pilot 
input device 119 is also electrically connected to the flight 
control device 118 by bus 119a. As for FIG. 1, the busses 
may be any type any type of communication link or con 
nection, Such as a wireless, optical or electrical connection. 
0023 FIG. 5 shows a flow 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 a first 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 receives the first aircraft signal. At step 306, the take off 
control device 108 determines whether the first aircraft 
Signal is acceptable. The first aircraft Signal will be accept 
able if it indicates that the processor 116 of the aircraft 110 
is in a ready condition so that it will be able to steer the 
aircraft 110 away from a restricted 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. 
0024. If the first aircraft signal is not acceptable, then the 
airport transmitter 106 Sends a stop signal via communica 
tions link 106a (which may be the airwaves) to the receiver 
112 of the aircraft 110. The stop signal is interpreted 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. 
0025 FIG. 6 shows a block diagram of an aircraft 400 in 
accordance with another embodiment of the present inven 
tion. The aircraft 400 is comprised of a GPS (global posi 
tioning satellite) receiver 402, a transmitter 404, a processor 
406, a pilot input device 407, and a flight 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 406a 
to the processor 406. The pilot input device 407 is electri 
cally 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. 
0026 FIG. 7 shows a flow 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 least the aircraft 400. The GPS signal from the satellite 
may be provided in response to a Signal 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. 
0027. 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 mov 
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able object Such as an aircraft or a battleship, if the current 
position of the movable object is known. 

0028. At step 506 the aircraft processor 406 changes the 
course of the aircraft 400 if the aircraft 400 is too close to 
an off limits facility. In order to accomplish this, the aircraft 
processor 406 would send a signal to the flight control 
device 408 via bus 406a to 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. 

0029) Any one of receivers 26, 112, or 402, and/or 
transmitters 24, 114, and 404 may be, or may be replaced by 
a combination transmitter/receiver or transceiver Such as a 
TACAN transceiver (TACAN stands for Tactical Air Navi 
gation System) which may provide both receiving and 
transmitting functions. TACAN type signals may be emitted 
by the off limits facility 12, for example, which may be in 
the form of azimuth signals which can be used by the 
processor 26 to steer the aircraft 20 via flight control device 
28 (or automatic pilot which may be part of flight control 
device 28) to a preselected altitude and Speed profile away 
from the off limits facility 12. U.S. Pat. No. 3,992,613 deals 
with the processing of Such azimuth Signals and is incorpo 
rated by reference herein. U.S. Pat. No. 6,314,366 is also 
incorporated by reference herein. 

0030 Although the invention has been described by 
reference to particular illustrative embodiments thereof, 
many changes and modifications of the invention may 
become apparent to those skilled in the art without departing 
from the spirit and scope of the invention. It is therefore 
intended to include within this patent all Such changes and 
modifications as may reasonably and properly be included 
within the Scope of the present invention's contribution to 
the art. 

I claim: 
1. An apparatus comprising: 

a receiver; and 

a processor connected by a communications link to the 
receiver; 

wherein the receiver receives a signal from an off limits 
facility and provides the Signal to the processor, 

wherein the processor determines from the Signal whether 
an aircraft is within a distance of the off limits facility; 

and wherein the processor changes a course of the aircraft 
if the aircraft is within the distance of the off limits 
facility. 

2. The apparatus of claim 1 wherein 

The off limits facility is a building. 
3. The apparatus of claim 1 wherein 

The off limits facility is a military installation. 
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4. The apparatus of claim 1 further comprising 
a pilot input device; 
wherein the pilot input device allows 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; 

and wherein the processor disables the pilot input device, 
So that the pilot on the aircraft cannot control the course 
of the aircraft when the aircraft is within the distance of 
the off limits facility. 

5. The apparatus of claim 4 wherein 
the pilot input device includes a device for manually 

controlling flight of the aircraft and a device for auto 
matically controlling flight of the aircraft by Setting a 
course for an automatic pilot to follow. 

6. An apparatus comprising 
a receiver; and 
a processor connected by a communications link to the 

receiver; 
wherein the receiver receives a Signal from an airport and 

provides the Signal to the processor, 
wherein the processor determines from the Signal whether 

an aircraft will be allowed to take off from the airport; 
and wherein the processor prevents the aircraft from 

taking off, if the Signal from the airport indicates that 
the aircraft should be prevented from taking off. 

7. The apparatus of claim 6 further comprising 
a transmitter; and 
wherein the transmitter Sends 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 a distance of an off limits facility. 

8. The apparatus of claim 6 wherein 
the processor prevents the aircraft from taking off, at least 

in part, by disabling a pilot input device So that a pilot 
on the aircraft cannot control the flight of the aircraft. 

9. An apparatus comprising: 
a global positioning Satellite receiver located on an air 

craft, and 
a processor connected by a communications link to the 

receiver; 
wherein the global positioning Satellite receiver receives 

a Signal from a Satellite, wherein the Signal indicates the 
position of the aircraft, and the global positioning 
Satellite receiver provides the Signal to the processor, 

wherein the processor determines from the Signal whether 
an aircraft is within a distance of an off limits facility; 

and wherein the processor changes a course of the aircraft 
if the aircraft is within the distance of the off limits 
facility. 

10. The apparatus of claim 9 wherein 
the off limits facility is a building. 
11. The apparatus of claim 9 wherein 
the processor prevents a pilot on the aircraft from con 

trolling the flight of the aircraft if the aircraft is within 
the distance of the off limits facility. 
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12. A method comprising the Steps of 
receiving a signal 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 of the aircraft if the aircraft is 

within the distance of the off limits facility. 
13. The method of claim 12 wherein 

the off limits facility is a building. 
14. The method of claim 12 wherein 

the off limits facility is a military installation. 
15. The method of claim 12 further comprising: 
preventing a pilot on the aircraft from controlling the 

flight of the aircraft when the aircraft is within the 
distance of the off limits facility. 

16. The method of claim 15 wherein 

the pilot is prevented from controlling the flight of the 
aircraft by disabling a pilot input device which when 
the aircraft is not within the distance of the off limits 
facility allows the pilot to control the flight of the 
aircraft. 

17. The method of claim 16 

wherein the pilot input device allows the pilot to control 
the flight of the aircraft either manually or by Setting a 
course for an automatic pilot to follow when the aircraft 
is not within the distance of the off limits facility. 

18. A method 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; 
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preventing the aircraft from taking off, if the Signal from 
the airport indicates that the aircraft should be pre 
Vented from taking off. 

19. The method of claim 18 further comprising 

Sending 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 a distance of 
an off limits facility. 

20. A method comprising the Steps of 

receives a Signal from a Satellite, wherein the Signal can 
be used to determine a position of an aircraft; 

determining from the Signal whether the aircraft is within 
a distance of an off limits facility; 

and changing the course of the aircraft if the aircraft is 
within the distance of the off limits facility. 

21. The method of claim 20 further comprising 

preventing a pilot on the aircraft from controlling the 
flight of the aircraft if the aircraft is within the distance 
of the off limits facility. 

22. The method of claim 21 wherein 

the Step of preventing the pilot on the aircraft from 
controlling the flight of the aircraft included disabling 
a flight control device which allows a pilot to control 
the flight of the aircraft when the aircraft is not within 
the distance of the off limits facility. 


