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(54) Model aircraft collision avoidance device

(57) A collision avoidance device (12) in a model aircraft prevents it flying into the flight paths of commercial,
full sized aircraft by limiting the altitude of the aircraft to below that where commercial aircraft can be
expected. A barometric pressure sensor provides a signal which when above a preset level is used to control
the elevator servo or throttle servo to reduce the altitude of the aircraft. The collision avoidance device

countermands the normal radio control signals.
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Model aircraft collision avoidance device

This invention relates to a device which when installed to a model aircraft prevents
collisions with full size aircraft.

Model and full size aircraft have shared the same airspace since the first
manned flight. Initially, the chances of a collision between then were negligable. However,
in recent times, the proliferation of both commercial aviation and the flying of large radio
controlled aircraft as a hobby has lead to numerous ‘near misses', and collisions that
have resuilted in the destruction of full size aircraft with consequent loss of life.

The flight paths of full size aircraft are governed by the various ‘air navigaction
orders'. Over open countryside, they are not permitted to fly below S00ft and over built up
areas such as towns, the limit is 1500ft. Modellers on the otherhand are to be forbidden
from flying within Skm of active airfields.

Unfortunately, tests on model aircraft outside UK airspace reveal that it is possible
to fly a typical radio controlied aircraft up to 3,000 feet above the operator. Thus it is seen
that the two flight envelopes overlap even well away from active airfields, and the potential
for collision remains.

An object of the present invention is to provide a device which when installed into
a modei aircraft prevents it from straying inte the flight paths of commercial aviation.

According to one aspect, the invention consists of a signal processing device
installed in the model plane that contiritiousiy monitors both the hight above ground and
the control surface movements received via the radio control receiver from the operator
on the ground. Provided that the model is flying below the flight paths of commercial
aviation (say 500ft) the device lets the operator on the ground control the model, however,
in the event that the model strays above the 500ft hight limit, the device takes control of
the plane, and gives control surface, and/or engine commands such as to cause the
model to loose hight. As soon as the model is flying below the arbitrary hight limit, the
device returns control of the model to the operator on the ground.

In one specific embodiment, the device consisting of a microcomputer having data
input and output means for receiving control surface positional information from a radio
control receiver, and for sending data to the control surface servos that fly the model
aircraft.

The microcomputer may be arranged to calculate the hight that the model is flying
at by means of an onboard barometric pressure sensor and by comparing such with the
hight calculated from the barometric pressure at the time the device was switched on by
the operator on the ground.

The microcomputer may be further arranged to compare the hight above ground
calculated by previous means, with a hight limit setting read by means of an adjustable
control on the device. In the event that the hight limit is exceeded, the microcomputer is
preferably arranged to give control surface movements via the servos that cause the
model aircraft to reduce its hight above ground. By previous means the model aircraft
operator may be able to adjust the hight at which the model aircraft may be flown before
the collision avoidance device operates.
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According to another aspect, the device may be fitted to any flying object wether
controlled or otherwise. Again, the device monitors the hight that the object is flying at
and if it is below the hight limit does nothing. However, should the object fly above the
hight limit, the device releases a parachute or takes other actions such as to cause the
object to loose hight.

By means of the present invention, model aircraft are prevented from straying into
the flight paths of full size aircraft and thus preventing collisions.

The invention will now be described by way of example, with reference to the
accompanying drawings in which:

Figure 1 is a block diagram of the device according to one embodiment of the
invention

Figure 2 shows a typical installation of the device within a model aircraft

Figure 3 shows the operating characteristics of a model aircraft with the device
installed.

Referring first to Figure 1, a model aircraft collision avoidance device according to
one embodiment of the invention has a microcomputer 1 which controls the control
surfaces of the model plane by control lines 5. The device derives its power from input
servo lines 6 tagether with the operators flying commands from input servo lines 4.

When the device is first switched on by the operator, the device deduces that it is
at ground level, and the microcomputer 1 measures the ambient barometric pressure by
means of the barometric pressure sensor 2. This ground level measurement is used as
the referrence for determining how high the model is above ground level during the
ensuing flight.

Immediately after taking the ground referrence measurement, the microcomputer 1
continually compares the models hight above ground level deduced from the variance of
barometric pressure with altitude, with the maximum hight limit allowed, which is read in
from the adjustable hight limit control 3. If the hight limit is never exceeded, then the servo
output channels 5 follow the servo input channels 4 for the duration of the flight, and the
collision avoidance device need take no actions.

In the event of the model aircraft equiped with the device flying above the hight
limit set by the adjustable hight limit control 3, the microcomputer 1, takes actions such
as to cause the model aircraft to loose hight. This is accomplished by the microcomputer
1 ignoring the input servo lines 4, and instead reading in the servo hight loss positions
from servo hight loss position input lines 7, and using this information to generate the
correct servo signals on servo output lines 5 that will cause hight loss in the desired
manner chosen by the operator. The microcomputer 1 continually monitors the hight level
through this phase of flight, and restores control of the model aircraft by allowing the
servo ouput lines 5 to follow the servo input lines 4 as soon as the device detects that the
model is flying below the hight limit set by the adjustable hight limit control 3.

In Figure 2, there is shown a typical installation of the collision avoidance device
12 within a model aircraft. The device is preferablely connected between the existing
radio control receiver 11 with its power source (eg a battery 10) and the servos that move
the control surfaces (elevator servo 14, rudder servo 13....) or control the propuision
system( throtie servo 9).
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In Figure 3, the operating characteristics of a model aircraft with the device
installed is shown. Here it is seen that provided that the model aircraft flys below the hight
limit 15, then the output servo channels 16-18 follow the input servo channels. When the
model aircraft flys above the hight limit 15, it is seen that the servos go to the hight loss
positions 19 untill the model aircraft is again flying below the hight limit 15. Note that the
hight limit 15 only applies when the model aircraft flys too high ABOVE ground level 20.
Should the model be flying below ground level 20 (as would be the case if the model
aircraft were launched from the top of a hill and was flown in the valley below 21) the
device continues to allow the operator to fly the plane. This is since the device assumes
ground level 20 as being where the operator was standing at the time the device was

switched on 22.
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CLAIMS
1. A model aircraft collision avoidance device comprising a microcomputer and a
pressure sensor.
2. A model aircraft collision avoidance device as claimed in Claim 1 with adjustable
hight limit.
3. A model aircraft collision avoidance device as claimed in Claim 1 or Claim 2 with
adjustable hight loss servo positions.
4. A model aircraft collision avoidance device as claimed in Claim 2 or Claim 3 where

the ground level referrence is assumed as a consequence of the operator switching the
device power source.

S A model aircraft collision avoidance device as claimed in Claim 4 where the power
source is derived from the servo drivers.

6 A model aircraft collision avoidance device substantially as described herein with
referrence to figures 1-3 of the accompanying drawing.
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