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Accident to the BRAKOGYRO - 914 UL
identified 65QX
on 23 September 2022

at Geville

Time Around 17:00*

Operator Private

Type of flight Local

Persons on board Pilot

Consequences and damage Pilot fatally injured, gyroplane substantially damaged
This is a courtesy translation by the BEA of the Final Report on the Safety Investigation. As
accurate as the translation may be, the original text in French is the work of reference.

Insufficient rotor speed, flapping of rotor blades, runway
overrun during take-off run

1 HISTORY OF THE FLIGHT

Note: the following information is principally based on observations made on the site and the data
from the gyroplane’s engine computer.

The pilot, owner of the gyroplane, undertook a take-off at around 17:00 from runway 172 at
Geville microlight strip. During the take-off run, the gyroplane overran the end of the runway. The
aircraft was found on its RH side at around 270 m from the end of runway 17.

1 Except where otherwise indicated, the times in this report are given in local time.
2 Grass runway measuring 420 m x 30.
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2 ADDITIONAL INFORMATION

2.1 Examination of site and wreckage

Runway 17

Impact marks

/

Figure 1: accident site (source: BEA)

The gyroplane wreckage was complete, grouped together and substantially damaged by the
accident. Marks on the ground from the impact of the airframe, the main rotor blades and the
propeller blades were visible over the 100 m leading up to the position of the main wreckage.

One of the main rotor blades had broken into several parts, some of which were found more
than 100 m from the wreckage. This indicates that the pre-rotator had been activated and that
there was rotor torque at the time of the accident.

Likewise, the marks on the ground indicate that the engine was providing power at the time of
the gyroplane’s last contact with the ground.

The flight controls were continuous and no blockage was observed. The wheel brake control was
in the released position.

The examination of the wreckage did not find any failure which could explain the accident.

The initial position of the gyroplane on runway 17 could not be precisely determined.

2.2 Microlight information

The BRAKOGYRO 914 UL is a tandem two-seat microlight equipped with a 115 hp ROTAX 914 UL

engine and a semi-rigid twin-blade rotor of a diameter of 8.4 m.

The microlight was maintained by its owner. The investigation was not able to determine the
frequency of the maintenance operations. According to a witness, the day before the accident, the
pilot had carried out maintenance work. After this work, the microlight had carried out several
flights, in particular on the day of the accident.
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2.3 Normal take-off procedure

The BRAKOGYRO operating manual sets out the take-off procedure:
e check relative wind;
e maintain control stick in forward position with right hand;
e put rotor brake into “FLIGHT” position with the left hand;
e hold wheel brake without having locking pawl engaged,;
while holding wheel brake, adjust 2,000 engine rpm with throttle;
activate and hold pre-rotator;
let pneumatic clutch fully engage (stabilization at about 100 rotor rpm);
carefully increase to 200 rotor rpm, maximum 220 rotor rpm;
e release pre-rotator;
e gently move control stick fully aft;
o release wheel brake with throttle unchanged;
e monitor rotor speed and adequately increase throttle to take-off power.

The manual® produced by the French microlight federation (FFPLUM) states that normal take-off
is achieved by pre-rotating the rotor to a rotation speed that is sufficiently high to stop the rotor
from flapping. The pilot then tilts the rotor all the way back. When the speed of the gyroplane
reaches around 30 to 50 km/h, the rotor accelerates and lift increases.

The FFPLUM manual specifies that when the rotor has developed sufficient lift, the nose of the
gyroplane rises. Using the power lever and stick in a coordinated manner, the pilot "balances" the
gyroplane on the main gear without the nose wheel or tail wheel touching the ground. At this
point, the pilot must select full power and the take-off attitude using the stick pulled
progressively aft. The gyroplane then takes off at a speed close to that of level flight at
minimum power.

2.4 Rotor flapping

The FFPLUM manual specifies that for gyroplanes fitted with a teetering rotor, there is a risk of
flapping when the airflow through the rotor is too great while the rotor is rotating too slowly. In
most cases, this phenomenon is the result of the run speed being too high.

Unequal lift acting on the "advancing" and "retreating" blades can cause the flapping angle to
exceed the clearance allowed by the rotor head stops. The blades then hit these stops, causing
significant vibrations in the stick that can be felt by the pilot.

This situation can worsen and become dangerous because the blades start to bend. This is
because there is not enough centrifugal force acting on the blades to keep them rigid due to the
low rotor speed. This phenomenon, combined with the shock of hitting the stops, causes blade
undulation to begin which can increase in severity to the point where the rotor blades may strike
the horizontal stabilizer or propeller (or even the ground in the event of destabilisation).

2.5 Data from Flybox computer

The gyroplane was equipped with a Flybox computer which displayed the rotor speed. Its
examination determined that the maximum rotor speed reached during the accident flight
was 51 rpm.

3 Xavier Averso et Jean Fourcade, L’autogire et sa technique, 2" édition, 2008, Published by RETINE.
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According to the gyroplane user manual, the normal rotor speed operating range s
between 200 and 390 rpm.

2.6 Meteorological information

Météo-France estimated the meteorological conditions at 17:00 on the accident site were
the following:

e mean west-north-west wind of 3 to 5 kt;

e visibility greater than 10 km;

e overcast to broken clouds at 6,000 m (around 19,700 ft);
e temperature 17°C.

2.7 Pilot information

The 46-year-old pilot held a microlight pilot licence for gyroplanes since 2019, for paramotors
since 2011, for flex-wings since 2014 and for fixed wings since 2015. He also held a valid flex-wing
and paramotor instructor rating.

His total experience could not be determined, but a witness who was close to the pilot indicated
that he only had a small amount of gyroplane experience. On the day of the accident he had
carried out two flights on 65QX, including one in the afternoon.

He had owned 65QX for a few days.
3 CONCLUSIONS

The conclusions are solely based on the information which came to the knowledge of the BEA
during the investigation.

Scenario

During the take-off run on runway 17 at Geville microlight strip, the rotor’s speed remained well
below the normal rotation speed for take-off.

It is possible that the pilot pre-rotated the rotor to an insufficiently high rotation speed and started
the take-off run. The low rotor speed during the take-off run may have caused the blades to flap and
bend. After exiting the runway, the gyroplane continued its run in a field before tipping over and
coming to a stop on its RH side.

The investigation was not able to determine why the pilot started the take-off run with an
insufficient rotor speed.

The BEA investigations are conducted with the sole objective of improving aviation safety and
are not intended to apportion blame or liabilities.
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