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ACCIDENT

Aircraft Type and Registration: Eurocopter SA342J Gazelle, F-GJSL

No & Type of Engines: � Turbomeca Astazou XIVG turboshaft eng�ne

Year of Manufacture: �973

Date & Time (UTC): 8 May 2005 at �630 hrs

Location: Ock�ngton Farm Str�p, near Dymock, Gloucestersh�re

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - �

Injuries: Crew - � (Ser�ous) Passengers - � (Ser�ous)

Nature of Damage: Damaged beyond econom�c repa�r  

Commander’s Licence: Pr�vate P�lot’s L�cence

Commander’s Age: 63 years

Commander’s Flying Experience: 600 hours   (of wh�ch �2 were on type)
 Last 90 days - �9 hours
 Last 28 days - �� hours

Information Source: AAIB F�eld Invest�gat�on

Synopsis

After mak�ng an approach to hover at a pr�vate land�ng 
s�te, the p�lot �n�t�ated a spot turn to the left.  After turn�ng 
through 90° the rate of yaw �ncreased and the p�lot, 
bel�ev�ng he had lost control of the hel�copter due to a 
strong gust of w�nd, �ncreased collect�ve p�tch.  The p�lot 
then became d�sor�entated and reduced collect�ve p�tch.  
The hel�copter h�t the roof of an adjacent bu�ld�ng, the ta�l 
boom detached and the ma�n body of the hel�copter fell 
to the ground.  Both occupants were ser�ously �njured.

History of the flight

After an uneventful flight from Warminster, the pilot, 
accompan�ed by h�s w�fe, made an approach to the�r 
pr�vate land�ng s�te adjacent to the�r house.  He had 
to hover-tax� w�th a downw�nd component unt�l the 

hel�copter passed just beyond the paved land�ng pad.  
H�s �ntent�on was then to make a spot turn to the left, 
through �80°, and hover-tax� back to the pad for an 
‘�nto w�nd’ land�ng.  The p�lot �n�t�ated the spot turn 
slowly and stopped after turn�ng through 90°, w�th the 
fin approximately side on to the wind.  As he prepared 
to commence the second half of the turn, but before left 
pedal was appl�ed, the hel�copter yawed rap�dly to the left.  
Appl�cat�on of r�ght pedal d�d not appear to reduce the 
rate of yaw, so the p�lot pulled up on the collect�ve lever 
�n order to ga�n he�ght.  He also appl�ed some aft cycl�c 
to counter a perce�ved nose down p�tch dur�ng the turn.  
The p�lot recalled becom�ng extremely d�sor�entated and 
releas�ng h�s gr�p on the collect�ve lever �n an attempt 
to grab h�s w�fe’s hand.  He heard a loud bang as the 
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hel�copter contacted the roof of h�s house, caus�ng the 
ta�l-boom to detach.  The hel�copter fell to the ground 
and the p�lot, who rema�ned consc�ous throughout, was 
able to cl�mb out of the wreckage through the hel�copter’s 
roof.  He used the onboard fire extinguisher to put out a 
fire in the engine bay and oil tank, but was unable to 
extract h�s unconsc�ous w�fe from the wreckage.  After, 
unsuccessfully, attempt�ng to d�sconnect the battery and 
locate the fuel cut off lever, he telephoned the emergency 
serv�ces who were on the scene w�th�n �0 m�nutes.  Both 
the p�lot and h�s w�fe were a�r l�fted to hosp�tal.

Pilot experience/training

Although the pilot had been flying helicopters for 
a number of years, nearly all his flying experience 
was on the Bell 206 Jetranger.  He had only recently 
acquired F-GJSL and this was his fourth flight as 
p�lot-�n-command on a Gazelle.  Dur�ng h�s convers�on 
tra�n�ng, h�s �nstructor had demonstrated land�ngs and 
var�ous approaches to h�s pr�vate land�ng s�te.  The p�lot 
was very fam�l�ar w�th the s�te as most of h�s prev�ous 
helicopter flying had also taken place from this location.  
H�s �nstructor had recommended that, when poss�ble, 
spot turns �n the Gazelle should be carr�ed out to the 
r�ght.

The p�lot had completed seven hours of convers�on 
tra�n�ng pr�or to h�s sk�lls test and he had not exper�enced 
any problems w�th yaw control.  He d�d, however, adm�t 
to some confus�on regard�ng the opt�mum d�rect�on to 
turn the hel�copter �f there was a cho�ce ava�lable.

Meteorology

An aftercast from the Met Office described a high 
pressure area to the west of the UK feed�ng a l�ght to 
moderate northerly w�nd over the acc�dent area  There 
was no low level cloud and the v�s�b�l�ty was excellent.  

It was est�mated that the surface w�nd �n the area would 
have been between 320° and 340° at a speed of �2-�5 kt.   
Several local res�dents reported one or two part�cularly 
strong gusts of w�nd dur�ng the late afternoon per�od.

Aircraft description

The Gazelle, or�g�nally des�gned as a m�l�tary 
helicopter, was first flown in 1967.  It is configured 
w�th a three bladed ma�n rotor and a th�rteen bladed 
ta�l rotor, located w�th�n a duct (termed a ‘fenestron’) 
in the base of the fin.  The cyclic and collective flying 
controls, wh�ch are servo ass�sted, vary the p�tch of 
the ma�n rotor blades v�a a ser�es of control rods, 
levers and bell cranks.  The p�lot’s yaw pedals alter 
the p�tch of the ta�l rotor blades, also v�a control rods, 
bell cranks and cables, controlling the airflow through 
the fenestron and hence the s�de thrust produced.  
The helicopter is also equipped with an automatic 
Stab�l�ty Augmentat�on System (SAS) des�gned to 
oppose mot�on �n roll, p�tch and yaw through l�m�ted 
author�ty hydraul�c actuators �n the cycl�c and yaw 
control systems.  The three channel system senses rate 
of movement �n the appropr�ate axes and prov�des a 
damp�ng effect on hel�copter response to both rap�d 
control �nputs by the p�lot and external d�sturbances.

Most of the c�v�l manufactured Gazelles were del�vered 
w�th fronts seats of the ‘low back’ type.  These seats 
consist of a seat pan with a low flexible backrest fitted 
to a welded tubular structure.  Lap belts are attached 
to the s�de of the seat pan but no upper torso restra�nts 
are fitted.  These were not required for Certification by 
the French Author�t�es.  Upper torso restra�nts cannot 
be fitted to this type of seat.  However, a high back 
version of the seat, which is fitted with upper torso 
�nert�a reel harnesses, �s ava�lable and, accord�ng to the 
manufacturer, may be fitted as a direct replacement if 
the owner so chooses.
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F-GJSL was manufactured �n August �973 as a 
SA34�G c�v�l�an model and del�vered to the USA.  It 
returned to the manufacturer, Eurocopter, who bought 
the helicopter in November 1988 to be modified.  This 
involved fitting optimised blades and an upgraded 
Turbomeca Astazou XIVG turbo shaft eng�ne, 
convert�ng �t to a SA342J model.  From February �989, 
it flew in France and Canada before being purchased, 
�n March 200�, by an operator �n the UK, some 
4,984 hours flying time since the modifications.  The 
342J model of Gazelle is not type-certificated in the 
UK and, although based w�th�n the UK, F-GJSL was 
ma�nta�ned on the French Reg�ster.

Additional information

The manufacturer also produced the Alouette 2 fam�ly 
and the AS350B Squirrel helicopters without upper torso 
restraints fitted to the front seats, as this was not required 

by Regulat�on.  The manufacturer �s unable to establ�sh 
how many remain flying without upper torso restraints 
but confirms that all models currently manufactured are 
fitted with such restraints, and point out that many are 
fitted with crashworthy seats.

Accident site and wreckage examination

The hel�copter crashed onto the roof of the p�lot’s house 
approx�mately �6 m to the north of the des�gnated 
land�ng area.  It struck the p�tched roof (F�gure �) 
w�th a h�gh rate of descent, wh�lst �n an approx�mate 
30º nose down and r�ght s�de low att�tude, on a  
westerly head�ng.  The �mpact had severed the rear 
structure of the hel�copter, compr�s�ng the ta�l boom 
and fin, which had remained straddled across the apex 
of the roof.  The sever�ty of the vert�cal �mpact had 
caused the rear r�ght sk�d attachment to be forced up 
�nto the fuselage structure.  P�eces of the r�ght sk�d then 

Photograph courtesy of Western Counties Air Operations Unit
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detached, fall�ng to the ground at the base of the wall 
of the house.  The rema�nder of the hel�copter, together 
w�th the occupants, then fell approx�mately 25 ft to the 
ground, �mpact�ng heav�ly on �ts forward left s�de.

The ma�n rotor blades had struck the gable end of the roof 
dur�ng the �n�t�al �mpact; one blade had been broken �nto 
two parts and all showed ev�dence of rotat�on scor�ng 
from the �mpact.  The detachment of the ta�l sect�on 
allowed the ta�l rotor dr�ve to become d�sconnected at 
the output spl�ne from the �ntermed�ate gearbox.  The 
ta�l rotor dr�ve shaft fa�led at a locat�on along �ts length 
cons�stent w�th the pos�t�on of the �mpact of the ta�l 
sect�on w�th the apex of the roof.  The fa�lure showed 
ev�dence of the shaft hav�ng been rotat�ng at the t�me of 
�mpact.  The ta�l rotor blades were �ntact; scor�ng around 
the fenestron duct �nd�cated that the ta�l rotor had been 
rotat�ng at �mpact.

Examination of the flying control system did not 
reveal any pre-acc�dent d�sconnects or fa�lures �n the 
system.  The pos�t�on of the controls, wh�ch run under 
the cabin floor, had been frozen by the impact which 
compressed the control rods aga�nst the fuselage 
frames; compar�son w�th a s�m�lar hel�copter showed 
a right yaw pedal demand of approximately 75% right 
and a r�ght lateral cycl�c demand.  The long�tud�nal 
cycl�c was �n a neutral pos�t�on.

There had been a small fire around the engine area.  The 
fuel tank had not ruptured and approx�mately 45 galls of 
fuel was recovered from th�s tank.

In summary, exam�nat�on of the wreckage, both on s�te 
and later after �ts recovery, d�d not reveal any pre-�mpact 
fa�lures or defects w�th�n the hel�copter.

Helicopter landing area

The centre of the hel�copter land�ng area, shown �n 
F�gure �, was approx�mately �6 m from the p�lot’s 
house.  The Br�t�sh Hel�copter Adv�sory Board (BHAB) 
g�ves adv�ce, produced �n conjunct�on w�th the CAA, 
on sett�ng up an unl�censed hel�copter s�te.  Th�s g�ves 
a formula for calculat�ng the rad�us of the land�ng area 
w�th�n wh�ch there should be no obstruct�ons.  Th�s �s 
based on the d�mens�on from the forward extent of the 
ma�n rotor d�sc to the aft t�p of the ta�l rotor.  For the 
Gazelle, the rad�us of the land�ng area was calculated to 
be ��.9 m; there were no obstruct�ons w�th�n th�s area.

Previous occurrences

The AAIB has reported on s�x s�m�lar events �nvolv�ng 
loss of yaw control �n the hover w�th c�v�l reg�stered 
Gazelle hel�copters.  The most recent was reported upon 
�n Bullet�n �0/2002 and occurred to Gazelle G-BZOS on 
�4 July 2002.  Many of these reports conta�n add�t�onal 
background �nformat�on relat�ng to loss of d�rect�onal 
control w�th the Gazelle hel�copter.  A common factor 
appears to be low p�lot exper�ence on type.

The UK armed serv�ces have operated the Gazelle 
hel�copter for many years and are aware that h�gh 
yaw rates to the left can develop.  The Gazelle ta�l 
fin is considerably larger than most non-fenestron 
equipped helicopters, making the execution of a spot 
turn a challenge due to the weathercock effect �n w�ndy 
cond�t�ons.  The M�n�stry of Defence Fl�ght Manual 
(MoD FM) for the Gazelle states that

‘whenever possible, the first turn should be 
made to the right to check the maximum rotor 
torque required’.
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Eurocopter Service Letters

As a result of some of the events ment�oned above, 
Eurocopter produced Serv�ce Letter �5�8-67-0� dated 
26 Apr�l 200�, g�v�ng adv�ce on apparent loss of ta�l 
rotor control.  On 4 February 2005, Eurocopter produced 
Serv�ce Letter �673-67-04 ampl�fy�ng th�s adv�ce.  It 
included the following:

‘Background

From hover flight at take-off at very low speed, 
the pilot initiates a left turn a few metres above 
the ground by applying yaw pedals towards the 
neutral position: the aircraft starts its rotation 
until the pilot attempts to stop it by applying the 
right hand yaw pedal.

In the various cases which resulted in the loss of 
control in the yaw axis, the action applied to the 
right hand yaw pedal was not enough (amplitude/
duration) to stop rotation as quickly as the pilot 
wished.

As the aircraft continues its rotation, the pilot 
generally suspects a (total or partial) tail rotor 
failure and decides either to climb to gain speed 
or get closer to the ground.

In the first case, increasing the collective pitch 
results in increasing the main rotor torque and 
consequently further speeds up leftward rotation.  
This results in the loss of aircraft control.

Important Reminders

In a quick leftward rotation, if the pilot attempts 
to counteract this rotation by applying the right 
hand yaw pedal up to a position corresponding 
to hover flight, the aircraft will not decelerate 
significantly.

In this situation, immediate action of significant 
amplitude applied to the right hand yaw pedal 
must be initiated and maintained to stop leftward 
rotation.  Never hesitate to go to the right hand 
stop.  Any delay when applying this correction 
will result in an increase in rotation speed.

Intentional or accidental initiation of this 
rotation phenomena can therefore be physically 
explained and is in no way connected to tail 
rotor performance; in all cases when adequate 
correction is applied, rotation will stop!’ 

Survivability

Both occupants were ser�ously �njured.  The passenger 
seated �n the left front seat suffered major �njur�es to 
the left side of her body, sufficient to rupture her spleen 
and d�aphragm, fracture several r�bs and cause a major 
contus�on to her left lung.  The �njur�es were cons�stent 
with the final impact of the left side of the helicopter as 
�t h�t the ground.  The consultant card�othorac�c surgeon 
who treated the passenger was of the op�n�on that the 
�njur�es would have been less severe had the hel�copter 
restra�nt �ncluded a b�lateral upper body/shoulder 
(d�agonal) restra�nt.

F-GJSL was certificated to the French Direction General 
de l’Aviacion Civile (DGAC) requirements and was 
only required to be fitted, at that time, with lap-belts.  
These requirements were based on the American Federal 
Airworthiness Requirements (FAR) Part 27 which, prior 
to amendment 2�, d�d not st�pulate any restra�nt system.  
However, FAR 27.2 introduced a retroactive requirement 
as follows:

‘For each rotorcraft manufactured after 
September 16, 1992, each applicant must show 
that each occupant’s seat is equipped with a 
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safety belt and shoulder harness that meets the 
requirements of paragraphs (a), (b) and (c) of this 
section.

(a) Each occupant’s seat must have a combined 
safety belt and shoulder harness with a single-
point release. [...]

(b) Each occupant must be protected from serious 
head injury by a safety belt plus a shoulder 
harness that will prevent the head from contacting 
any injurious object.

(c) The safety belt and shoulder harness must meet 
the static and dynamic strength requirements, 
if applicable, specified by the rotorcraft type 
certification basis.

(d) For purposes of this section, the date of 
manufacture is either

(1) the date the inspection, acceptance records, or 
equivalent, reflect that the rotorcraft is complete 
and meets the FAA-Approved Type Design Data; 
or

(2) the date the foreign civil airworthiness 
authority certifies that the rotorcraft is complete 
and issues an original standard airworthiness 
certificate, or equivalent, in that country’

In France, there is no equivalent retroactive requirement; 
however, the�r regulat�on �n ‘Arrêté du 24 Juillet 1991’ 
stipulates, in Chapter II paragraph 2.4.2, the following:

‘For all airworthiness certificated French aircraft 
having made their first flight after the 1st of 
January 1983, and for all French aircraft having 
made its first flight after the 1st of July 1988 …. 
the flight crew members seats and the forward 
seats when there is a possibility of collision with 

the occupant’s body and the facing structure, in 
forced landing acceleration conditions, have to be 
equipped with a shoulder harness;’

For certification on the UK register the helicopter would, 
�n the past have had to comply w�th any Add�t�onal 
Requirements for Import (ARI), which would have 
specifically included high seat backs and upper torso 
restra�nts.  Under European Av�at�on Safety Agency 
(EASA) regulations, the French DGAC requirements 
valid at the time of Certification prevail, although any 
existing UK registered aircraft already fitted with the 
upper torso restraints would not be required to have 
them removed.  Th�s s�tuat�on �s also appl�cable to other 
older Eurocopter models.

Discussion

The adv�ce from Eurocopter, wh�ch �s m�rrored �n the 
M�n�stry of Defence Fl�ght Manual appl�cable to MoD 
operated Gazelle hel�copters, �s that �mmed�ate and 
pos�t�ve appl�cat�on of r�ght pedal, up to the max�mum, 
must be appl�ed and held to counter a h�gh yaw rate to 
the left.  The p�lot of F-GJSL, had only �2 hours on 
type, �nclud�ng h�s seven hour convers�on course w�th 
an instructor.  He had 600 hours experience flying the 
Bell Jet Ranger.  He was aware of the adv�ce �ssued 
by Eurocopter but bel�eved that he had lost d�rect�onal 
control of the hel�copter, as he was apply�ng r�ght pedal 
�n an attempt to stop the rotat�on.  As descr�bed �n the 
Eurocopter Serv�ce Letter, ra�s�ng the collect�ve lever 
exacerbated the s�tuat�on, by �ncreas�ng the rotat�on to 
the left.  Immed�ate and susta�ned full appl�cat�on of 
right pedal is therefore required to stop the rotation.  
There may have been a tendency for the hel�copter’s 
nose to d�p forwards, due to the centr�fugal effect of the 
h�gh turn rate.  Should the p�lot have �ntroduced some 
aft cycl�c to make a correct�on, then th�s m�ght expla�n 
why the hel�copter ‘backed’ onto the adjacent bu�ld�ng.  
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Unl�ke the Bell 206 Jet Ranger, there �s l�ttle �nherent 
fr�ct�on on the collect�ve lever �n the Gazelle and, when 
the p�lot released the lever to grab h�s w�fe’s hand, the 
lever may have m�grated downwards.  Th�s would have 
reduced the p�tch on the ma�n rotor blades, result�ng �n 
the hel�copter descend�ng onto the roof of the bu�ld�ng.

P�lots who are �nexper�enced on the Gazelle need to 
be part�cularly aware of th�s apparent loss of ta�l rotor 
control.  Unl�ke several hel�copter types rout�nely used 
for tra�n�ng, the ma�n rotor rotates �n a clockw�se d�rect�on 
(when v�ewed from above) and r�ght pedal rather 
than left pedal is needed to oppose main rotor torque.  
Also, the fenestron-equipped Gazelle requires greater 
pedal deflection than that required for manoeuvring 
other training helicopters.  Additionally, the tail fin 
is considerably larger than non-fenestron equipped 
hel�copters, lead�ng to more challeng�ng spot turns �n 
w�ndy cond�t�ons.  In v�ew of these character�st�cs, the 
statement in the MoD FM of: 

‘whenever possible, the first turn should be made 
to the right to check the maximum rotor torque 
required’ 

seems appropr�ate adv�ce for c�v�l operators to follow �n 

order to avo�d, as far as poss�ble, a h�gh yaw rate to the 

left develop�ng when mak�ng spot turns.

The sever�ty of the �njur�es susta�ned by the occupants 

and, �n part�cular, the passenger seated on the left front 

seat, was exacerbated by the lack of upper torso restra�nts.  

Upper torso restraints would have been a requirement 

had the hel�copter been on the UK reg�ster; however, the 

French requirements for this generation of helicopter 

were only for a lap belt to be �nstalled.  As EASA are now 

responsible for all helicopter design requirements within 

most European countr�es, the follow�ng recommendat�on 

is made:

Safety Recommendation 2006-066

It �s recommended that the European Av�at�on Safety 

Agency introduce requirements to ensure that upper 

torso restra�nts, �n add�t�on to lap straps, are �nstalled 

on all front seats �n hel�copters for wh�ch they have 

airworthiness responsibility, where such a modification 

�s ava�lable from the manufacturer.


