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INCIDENT

Aircraft Type and Registration:  BAe �46 200, EI-CZO

No & Type of Engines:  4 Lycom�ng ALF502R-5 turbofan eng�nes

Year of Manufacture:  �984

Date & Time (UTC):  20 February 2007 at 0833 hrs

Location:  London C�ty A�rport 

Type of Flight:  Commerc�al A�r Transport (Passenger) 

Persons on Board:  Crew - 5 Passengers - 55

Injuries:  Crew -None Passengers - None

Nature of Damage:  Ma�n land�ng gear tyres burst, wheels damaged

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  33 years

Commander’s Flying Experience:  4,750 hours (of wh�ch 470 were on type)
 Last 90 days - 95 hours
 Last 28 days - 32 hours

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

Synopsis 

Dur�ng a land�ng on Runway �0 at London C�ty A�rport, 
the a�rcraft came to rest �n the paved undershoot area 
of Runway 28, hav�ng burst all four ma�n land�ng 
gear tyres.  It was establ�shed that the l�ft spo�lers had 
not deployed after touchdown.  The lack of normal 
deceleration resulted in the flight crew selecting the 
brak�ng hydraul�c system to Yellow from Green, and 
then to the Emergency Yellow system; th�s system 
prov�des no ant�-sk�d protect�on for the wheels.

In l�ght of several s�m�lar overrun events �nvolv�ng the 
BAe/RJ �46 s�nce �ts �ntroduct�on �nto serv�ce, the Ch�ef 
Inspector of A�r Acc�dents had ordered an Inspectors 
Invest�gat�on to be carr�ed out �nto th�s �nc�dent.

History of the flight

Background

Following a flight from Paris Orly Airport to London 
C�ty A�rport (LCY), the a�rcraft commenced an ILS 
approach to Runway �0, wh�ch has a 5.5º gl�de slope.  
The weather cond�t�ons were ben�gn; the ATIS at the 
t�me stated that the surface w�nd was from �70º at 
5 kt, var�able between �40º and 220º, v�s�b�l�ty was 
�0 km or more, there were one or two octas of cloud 
at 600 ft aal, five to seven octas at 1,300 ft aal, the 
temperature was �0ºC, the dewpo�nt 8ºC, and the 
mean sea level pressure was �006 mb.  The runway 
surface was damp.

The land�ng we�ght of the a�rcraft was approx�mately 
32.0 tonnes, at wh�ch we�ght a VREF of ��0 kt �s 
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appropr�ate�.  The land�ng data card prepared pr�or to the 
approach showed a VREF of ��9 kt.

The approach and landing

Analys�s of the data from the FDR shows that the 
latter part of the approach was flown at approximately 
�24 kt.  The a�rcraft touched down �mmed�ately before 
the end of the touchdown zone, some 330 metres 
beyond Runway �0 threshold, at ��9 ± 2 kt, and �n a 
level p�tch att�tude.  The data also shows that the l�ft 
spo�lers d�d not deploy and suggests that the a�rcraft 
was probably close to ‘wheel-barrow�ng’ dur�ng the 
early part of the land�ng roll, ma�nly as a consequence 
of the lack of spo�lers.  The p�tch att�tude was sl�ghtly 
more nose-down than recorded �n prev�ous land�ngs at 
LCY, w�th the ma�n land�ng gear wheels �n contact w�th 
the ground.  It �s l�kely that the ma�n land�ng gear was 
compressed only just enough to ‘make’ the we�ght on 
wheels sw�tches, w�th the a�rcraft ma�nly supported by 
aerodynam�c l�ft from the w�ngs.

The commander, who was the pilot flying (PF), 
selected the eng�nes to ground �dle and, later, recalled 
that he also selected the a�rbrake/l�ft spo�ler lever to 
LIFT SPOILERS.  However, he also recalled press�ng 
the brake pedals to the�r full extent but perce�v�ng that 
there was “not a h�nt of decelerat�on”.  He then called 
“brakes, brakes”, �nterrupt�ng the co-p�lot’s mon�tor�ng 
of the correct thrust sett�ng, spo�ler deployment and 
brake pressure.  

Perce�v�ng that the Green hydraul�c system brakes had 
fa�led, the commander selected the Yellow hydraul�c 

Footnote

�  Accord�ng to the appropr�ate land�ng techn�que, �n the cond�t�ons 
perta�n�ng at the t�me, the approach speed at th�s we�ght should be 
��5 kt (VREF plus 5 kt) and, during the final approach, the speed 
should reduce to ��0 kts over the runway threshold (VREF), w�th 
touchdown occurr�ng at �03 kt (VREF m�nus 7 kt).

brake system, but d�d not not�ce any change �n the 
decelerat�on; �nstead, he felt that “the a�rcraft was 
only coast�ng down the runway”.  He then selected 
the Emergency Yellow brake system, wh�ch prov�des 
no ant�-sk�d protect�on for the wheels.  The a�rcraft 
seemed to decelerate slowly and came to rest �n the 
undershoot area of Runway 28, �6� metres short of the 
dock edge at the eastern end of the a�rport2.  Toward the 
end of the sk�d, all four ma�n land�ng gear tyres burst 
although, at the time, the flight crew were unaware that 
th�s had occurred.

Sk�d marks were ev�dent for each of the four ma�n 
wheel tyres over a d�stance of 473 metres lead�ng up 
to the pos�t�on �n wh�ch the a�rcraft came to rest.  The 
aerodrome fire and rescue service arrived promptly, 
there was no fire, and the passengers disembarked 
normally.

Engineering examination

An exhaust�ve �nvest�gat�on of the a�rcraft revealed no 
malfunct�on �n any relevant system, and the a�rcraft 
was returned to serv�ce after the wheels and tyres had 
been replaced.  

However, a fr�ct�on test of the a�rbrake/l�ft spo�ler lever 
revealed that movement of th�s lever through the detent 
at the rear of �ts a�rbrake travel to l�ft-spo�ler, requ�red 
a force of �4 lb, whereas zero force was requ�red to 
move the lever from l�ft-spo�ler back to the a�rbrake 
quadrant.  Both these forces were w�th�n the a�rcraft’s 
ma�ntenance manual l�m�ts.

In March �988 the a�rcraft manufacturer �ssued serv�ce 
bullet�n (SB) 27-73-00889 to amend the operat�ng 

Footnote

2  The length of the pavement surface on Runway �0 �s �,508 m, 
and the declared Land�ng D�stance Ava�lable (LDA) �s �,3�9 m;
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force character�st�cs of the l�ft-spo�ler selector lever. 
The lever’s character�st�cs were amended such that a 
force of �2 lb would be requ�red to move the lever from 
l�ft-spo�ler to a�rbrake.  The SB �s not mandatory and, 
�n�t�ally, was appl�cable to ��4 a�rcraft, �05 of wh�ch, 
�nclud�ng EI-CZO, are st�ll �n serv�ce.  EI-CZO had not 
been modified.

Safety action

Prev�ous AAIB �nvest�gat�ons have found that p�lots 
commonly m�s-d�agnose spo�ler fa�lure on land�ng 
as brake fa�lure.  The safety factors �ncorporated �nto 

land�ng performance calculat�ons mean that, �n the 
event of spo�ler fa�lure, an a�rcraft wh�ch touches down 
w�th�n the correct marg�ns of speed, at the touchdown 
pos�t�on, w�ll stop before the end of the LDA, prov�ded 
that appropriate braking effort is made by the flight 
crew.

In l�ght of several s�m�lar overrun events �nvolv�ng 
BAe�46 a�rcraft s�nce �ts entry �nto serv�ce, the Ch�ef 
Inspector of A�r Acc�dents has ordered an Inspectors 
Invest�gat�on to be carr�ed out �nto th�s �nc�dent.



4©  Crown copyr�ght 2008

 AAIB Bulletin: 1/2008 TF-CSB EW/C2006/06/05 

INCIDENT

Aircraft Type and Registration:  Dorn�er 328 �00, TF-CSB

No & Type of Engines:  2 Pratt and Wh�tney ��9B turboprop eng�nes

Year of Manufacture:  �997

Date & Time (UTC):  22 June 2006 at �952 hrs

Location:  Aberdeen A�rport

Type of Flight:  Commerc�al A�r Transport (Passenger) 

Persons on Board:  Crew - 3 Passengers - �6

Injuries:  Crew - None Passengers - None

Nature of Damage:  M�nor damage to wheels

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  62 years

Commander’s Flying Experience:  �3,000 hours (of wh�ch 300 were on type)
 Last 90 days - ��� hours
 Last 28 days -   64 hours

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

Synopsis

Dur�ng the land�ng roll, the crew could not decelerate 
the aircraft sufficiently because they were unable, 
repeatedly, to select the power levers �nto the beta range.  
The a�rcraft overran the runway and the Runway End 
Safety Area, com�ng to rest some 350 metres beyond 
the end of the runway.  There were no �njur�es.  Three 
Safety Recommendat�ons are made. 

History of the flight

The a�rcraft departed Stavanger at �850 hours on a 
scheduled commercial air transport (passenger) flight 
to Aberdeen w�th the commander, co-p�lot, one cab�n 
crew member, and �6 passengers on board.  The 
co‑pilot flew the sector and before descent, he briefed 
for a radar-vectored v�sual approach to Aberdeen’s 

Runway 34.  The flight crew obtained ATIS� 
�nformat�on wh�ch �nd�cated that the surface w�nd was 
from 300° at 7 kt, v�s�b�l�ty was greater than �0 km, 
and the lowest cloud was one or two octas2 at �,500 ft.  
The ATIS descr�bed the runway as be�ng wet along �ts 
entire length, though the flight crew later recalled that 
the runway was dry.  The approach was flown normally 
with flaps at 20º; the final approach speed was 121 kt.  
The crew were v�sual w�th the runway approx�mately 
n�ne m�les from touchdown, and were cleared by A�r 
Traffic Control (ATC) for a visual approach on their 
request.

Footnote

�  Automat�c Term�nal Informat�on Serv�ce.
2  Or ‘e�ghths’ of the v�s�ble sky covered by cloud.
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W�th the a�rcraft approx�mately seven m�les from 
touchdown, ATC transm�tted that the surface w�nd was 
from 300° at 5 kt.  The co-p�lot then d�sconnected the 
autopilot and began configuring the aircraft for the 
approach.  Sl�ghtly more than three m�les from touchdown, 
the flaps were selected to 20º, and the propeller condition 
levers were set to maximum; the flight crew then 
completed the ‘F�nal Approach’ checkl�st.  The target 
speed for the final approach was 121 kt, and the aircraft’s 
speed stab�l�sed at about �20 kt.  Approx�mately two 
m�les from touchdown, the a�rcraft had dev�ated sl�ghtly 
below the gl�deslope and a ‘soft’ EGPWS3 “GLIDESLOPE” 
annunc�at�on was generated.  The co-p�lot acknowledged 
the annunciation, re‑confirmed to the commander that he 
had v�sual contact w�th the runway, and re-establ�shed 
the a�rcraft on the gl�deslope.

As the a�rcraft descended through 50 ft rad�o alt�tude, 
the power levers were retarded and the co-p�lot began 
the flare.  The touchdown occurred approximately 
530 metres from the runway threshold (w�th 
approx�mately �,300 metres of runway rema�n�ng) at an 
a�rspeed of �05 kt.  The commander stated later that the 
touchdown was a l�ttle further along the runway than he 
would have preferred, but he cons�dered �t to be ent�rely 
safe.  After touchdown, the co-p�lot attempted to select 
the power levers �nto the beta range.  (Select�on of the 
beta range produces cons�derable decelerat�on, as the 
propellers ‘d�sc’ and prov�de drag.)  The co-p�lot found, 
however, that he was unable to move the latches on the 
power levers wh�ch prevent �nadvertent select�on of the 
beta range below flight idle.  In accordance with normal 
pract�ce for th�s s�tuat�on he advanced and then retarded 
the power levers aga�n, and made a second attempt to 
select the beta range, but found that the latches would 
st�ll not d�sengage.

Footnote

3  Enhanced Ground Prox�m�ty Warn�ng System (EGPWS).

The co-p�lot sa�d to the commander “WE DON’T HAVE 

BETAS”.  The commander took control, appl�ed heavy 
brak�ng, and made four further attempts to ach�eve the 
beta range, each t�me smartly advanc�ng the power 
levers and then retarding them to the flight idle stop, 
before attempt�ng to d�sengage the latches.  These 
attempts were also fru�tless.  He transm�tted to ATC that 
the aircraft was in difficulties.

The tower controller act�vated the crash alarm, alert�ng 
both the a�rport and local author�ty emergency serv�ces 
by means of an Omn�crash4 system.

As the a�rcraft approached the end of the runway the 
commander steered the a�rcraft to the left to avo�d 
coll�d�ng w�th the approach l�ghts and local�ser antenna 
on the extended runway centrel�ne.  The a�rcraft left 
the end of the runway surface at about 43 kt, and 
cont�nued across grassy terra�n beyond the runway end.  
Recogn�s�ng that the a�rcraft had left the runway, the 
cab�n crew member �nstructed the passengers to adopt 
the ‘brace’ pos�t�on, and braced herself.  As the a�rcraft 
travelled across the grass, the commander attempted to 
shut down the eng�nes, but found that the rough r�de 
made grasp�ng and mov�ng the cond�t�on levers and 
the�r latches awkward.  The eng�nes were shut down and 
the a�rcraft came to a standst�ll some 350 metres beyond 
the runway end.  The ground spo�lers rema�ned stowed 
throughout the land�ng roll.

After the a�rcraft had come to rest, the commander made 
a Publ�c Address (PA) announcement to the passengers, 
�nstruct�ng them to rema�n seated and expla�n�ng to them 
that the crew had exper�enced “A STuCk THROTTLE”.  
The flight crew completed the ‘Shutdown’ checklist and 
the commander then left the flight deck and entered the 
Footnote

4  Omn�crash �s a system wh�ch enables s�multaneous telephone 
commun�cat�on w�th var�ous emergency serv�ces.
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passenger cab�n, where he spoke to the passengers about 

the �nc�dent.

The a�rcraft susta�ned no apparent damage and all on 

board were un�njured.  The Rescue and F�re F�ght�ng 

Serv�ce (RFFS) attended the a�rcraft and the passengers 

d�sembarked normally.

Initial engineering evaluation 

The a�rcraft was �n�t�ally exam�ned where �t had come 

to rest, �n a grassed area some 350 metres beyond the 

end of Runway 34.  No obv�ous damage was ev�dent.  

Tyre sk�d mark�ngs cons�stent w�th heavy brak�ng on 

all four ma�n-wheels were ev�dent, beg�nn�ng towards 

the over-run end of the paved surface.  These began 

close to the centre-l�ne and dev�ated to the r�ght before 

dev�at�ng progress�vely to the left.  They �nd�cated 

that the a�rcraft departed the paved surface close to 

the junct�on of Runway 34 w�th Tax�way ‘W’ by the 

Runway �9 threshold, travell�ng at an angle to the left 

of the centrel�ne.  Wheel marks on the grass showed 

that the a�rcraft then turned back unt�l �t was travell�ng 

parallel with the runway, but significantly to the left of 

the extended centrel�ne.    

The previous flight

Dur�ng the prev�ous land�ng at Stavanger, the co-p�lot had 

experienced difficulties in operating the latches to reduce 

below flight idle.  He had brought this to the attention of 

the commander, who had ass�sted successfully w�th the 

select�on.  The land�ng had been otherw�se normal and 

the a�rcraft decelerated to tax� speed well before the end 

of the runway.

Flight Recorders

General

The a�rcraft was equ�pped w�th a sol�d state Fl�ght Data 

Recorder (FDR) that was capable of record�ng and 
reta�n�ng data for a m�n�mum durat�on of 25 hours, and 
a sol�d state Cockp�t Vo�ce Recorder (CVR) that was 
capable of record�ng �20 m�nutes of commun�cat�on 
and amb�ent sound from the cockp�t env�ronment.  The 
recorders were removed and replayed at the AAIB.  
Data for the incident flight was available from both 
recorders.

Recorded Data

T�mes quoted are FDR-recorded uTC.  Extracts from 
the CVR are �n “SMALL CAPITALS”.  A�rcraft head�ng 
�s magnet�c, a�rspeed �s knots Cal�brated A�rSpeed 
(kCAS) and alt�tudes are referenced to alt�tude above 
mean sea level (amsl) unless otherw�se stated.

Figure 1 provides the salient parameters of the final 
approach and land�ng.  As the a�rcraft passed through 
50 ft rad�o alt�tude, the power levers were retarded and 
the aircraft started to flare; airspeed was 119 kt.  The 
a�rcraft touched down approx�mately 530 metres from 
the threshold of Runway 34 (approx�mately �,300 metres 
from the end of the runway), at an a�rspeed of about �05 kt 
(a ground speed of �09 kt).  Almost �mmed�ately the 
eng�ne torque started to �ncrease (from about 5% to 40%) 
before rap�dly decreas�ng (F�gure �, po�nt A), at wh�ch 
po�nt the a�rcraft started to settle on to �ts wheels and the 
ground speed started to reduce.  The eng�ne torque then 
rap�dly �ncreased and decreased tw�ce �n qu�ck success�on 
(F�gure �, po�nt B) and the a�rcraft momentar�ly became 
l�ght on both ma�n gears.  Dur�ng the second eng�ne 
torque �ncrease the co-p�lot sa�d “WE DON’T HAVE BETAS” 
to wh�ch the commander acknowledged “NO”; the a�rcraft 
was about 600 metres from the end of the runway and 
ground speed was about 92 kt.

Ground speed cont�nued to reduce, but eng�ne 
torque cont�nued to �ncrease.  When the a�rcraft was 
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Figure 1

Sal�ent FDR Parameters
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approx�mately �90 metres from the end of the runway �t 
started to dev�ate from the runway centre l�ne (F�gure �, 
po�nt C), turn�ng to the left, almost co�nc�dentally the 
commander adv�sed the tower “WE GOT A PROBLEM” 
(F�gure �, po�nt D) ; ground speed was about 40 kt and 
eng�ne torque was at 37%.

When the a�rcraft was approx�mately �50 metres from 
the end of the runway the eng�ne torque �ncreased and 
decreased rap�dly aga�n (F�gure �, po�nt E), the a�rcraft 
became momentar�ly l�ght on both ma�n gears and 
started to accelerate sl�ghtly.  As the a�rcraft overran the 
end of the runway ground speed was about 43 kt, and �t 
turned left reach�ng a head�ng of 299º.  The a�rcraft then 
started to turn to the r�ght aga�n and the eng�ne torque 
�ncreased and decreased tw�ce, �n rap�d success�on, 
before the commander gave the �nstruct�on to shut down 
the eng�nes; the a�rcraft was approx�mately 300 metres 
beyond the end of the runway at the t�me.  As the eng�nes 
ran down the a�rcraft started to decelerate, eventually 
com�ng to a stop approx�mately 350 metres beyond the 
end of the runway on a head�ng of 348º.  Dur�ng the 
land�ng the ground spo�lers had rema�ned stowed.

After com�ng to a stop, the commander gave a br�ef to 
the passengers, dur�ng wh�ch he expla�ned “WE HAD 

A STuCk THROTTLE”.  ATC adv�sed the crew that the 
RFFS were on the way and the crew proceeded w�th the 
shutdown checkl�st.  As the crew shut the a�rcraft down, 
the co-p�lot sa�d “IT WOuLDN’T MOVE”.  RFFS personnel 
then arr�ved and boarded the a�rcraft, dur�ng wh�ch the 
commander was heard to say “THE PROPS WOuLDN’T 

MOVE BACk...I uSED MAxIMuM BRAkING BuT IT JuST 

WOuLDN’T HOLD IT SO I SHuTDOWN THE ENGINES AS 

WE LEFT THE RuNWAY”.  Battery power was removed at 
�957 hrs at wh�ch t�me the recorders ceased to funct�on.  

The power levers and the flight idle baulk

The aircraft’s power levers are fitted with mechanical 
baulks to prevent �nappropr�ate select�ons.  One baulk 
prevents selection of settings below flight idle unless 
certa�n cond�t�ons are met.  To select sett�ngs below 
flight idle (after landing or in the event of a rejected 
takeoff), the pilot must first ensure that the power levers 
are at the flight idle position, and then pull two latches 
(one on each power lever) upwards to d�sengage the 
locks, before retarding the power levers below flight idle 
�nto the beta range.  Further rearward movement of the 
power levers causes select�on of �ncreas�ng amounts of 
reverse thrust.  The latches are operated w�th the t�ps 
of the fingers, whilst the palm of the hand rests on (or 
grasps) the power lever �tself (see F�gure 2). 

Landing technique

Both p�lots stated that �t was normal to select the power 
levers to flight idle just before touchdown, and that 
select�on of the beta range once the a�rcraft had landed, 
caused adequate decelerat�on.  They stated that �t was 
unusual to use the a�rcraft brakes on land�ng unt�l a fast 
tax� speed had been ach�eved.  

The company was operat�ng under another organ�sat�on’s 
Air Operator’s Certificate, and using the relevant 
operat�ons manual.  The operat�ons manual sect�on 
ent�tled ‘Standard Operating Procedures’ �ncluded the 
follow�ng remarks �n the sect�on on ‘Landing’:  

‘It is vital that the power levers are moved to the 
flight idle position BEFORE attempting to lift the 
latches and continue to ground idle.  There have 
been instances of premature lifting of these latches 
causing the power levers to become jammed.  If 
the power levers are left in flight idle residual 
torque will exceed 30% and it will be difficult to 
stop the aircraft without damage.  Should this 
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Figure 2 

Power levers and latches

situation arise, the pilot flying should release the 
latches and push the power levers forward with 
the flat of his hand.  He should then bring the 
power levers smartly backwards to the flight idle 
position before attempting to lift the latches and 
continue to ground idle’.

Follow�ng a fatal acc�dent �n Genoa, Italy, �n �999 (see 
‘Prev�ous �nc�dents’ below), two add�t�onal paragraphs 
were �nserted �nto the a�rplane operat�ng manual.

The first, headed ‘Baulked Landing’ stated: 

‘whenever the captain deems it necessary to 
discontinue landing roll to avoid a catastrophic 

situation after touch down, given sufficient runway 
length is remaining, he may apply the following 
baulked landing procedure:

POWER levers (both)….……. Set GA TQ
GA button………………….…..Press
T/O config warning…….…….Disregard
Accelerate airplane…….…….VREF

Airplane…………………….…Rotate to GA-FD 
                                                             bar (8°)
Once airborne
GO-AROUND procedure…..Apply

This manoeuvre is an emergency evasive action, 
and may be practised in the simulator only.’
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Stop prevents pilot from inadvertent selection of a position below
Flight Idle during flight when retarding Power Lever with latch lifted

Location ‘X’ Ground Idle Stop
Flight Idle Stop

Figure 3

Power Lever Gate

One UK operator of a fleet of Dornier 328 aircraft stated 

that their flight crews were routinely trained in this 

procedure dur�ng s�mulator tra�n�ng.  The operator of 

TF-CSB d�d not carry out s�m�lar tra�n�ng.

The second add�t�onal paragraph, headed ‘Power Lever 

Gate’, stated:

‘Certification requirements demand means to 

prevent inadvertent operation of reverse thrust 

and propeller settings below the flight regime.  

These means must have a positive lock or stop at 

the flight idle position and must require a separate 

and distinct operation by the crew to displace the 

control from the flight regime.

The power lever gate of the Dornier 328 has been 

designed accordingly.  For a selection of power 

settings below Flight Idle the Power Levers must 

be retarded to the Flight Idle position stop first 

(Hands off the latches) before the latch handles 

are lifted and lower Power Lever settings can be 

selected after landing.

Also be aware, that if the Power Levers are not 
completely retarded to the Flight Idle stop they 
may be positioned at Location “X” (see Figures 3 
and 4).  If this occurs the latches cannot be lifted 
at all and the Power Levers may jam if rearward 
pressure is on the latches.  If the latches are lifted 
before Flight Idle, the Power Levers cannot be 
moved beyond the stop shown in the Power Lever 
Gate thus preventing the selection of Flight Idle 
and non-flight regimes.

NOTE: If this happens

1. Remove any backpressure on the Power Levers 
and release the latches completely.

2. Hold the Power Lever only and smartly retard 
the Lever to Flight Idle.

3. Normal selection to Ground Idle is now 
possible.

4. If the Power Lever still cannot be moved below 
the Flight Idle position, the aircraft can be 
stopped by applying maximum braking while 
maintaining a wings level attitude.’
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Figure 4

Internal v�ew of power lever, gate and latch

Asymmetric use of beta power

Exper�enced Dorn�er 328 p�lots and tra�n�ng p�lots 
commented that they bel�eved select�on of one eng�ne �n 
the beta range with the other in flight idle would give rise 
to difficulty controlling the aircraft in yaw.  The Flight 
Manual makes no prov�s�on for such operat�ons.

Previous incidents

In February �999, a Dorn�er 328 overran the end of 
Runway 29 at Genoa A�rport, Italy, and came to rest 
part�ally submerged �n the sea beyond the runway end.  
There were four fatal�t�es amongst the 3� passengers 
and crew on board, and two of the occupants susta�ned 
ser�ous �njur�es.  The Ital�an M�n�stry of Infrastructures 
and Transport carr�ed out an �nvest�gat�on �nto the 
acc�dent and concluded:

‘the accident…, was caused by the pilot being 
unable to move the power levers from the flight 
idle position to the ground idle position and then 
to the reverse thrust position.  The power levers 
remaining in the flight idle position meant that 
the propellers kept turning which prevented the 
aircraft from slowing sufficiently and frustrated 
the use of the brakes and emergency brake.’

The report made several Safety Recommendat�ons, 
�nclud�ng:

‘To the Dornier-Fairchild company:  if this has not 
already been done, define an emergency procedure 
allowing the crew to manage incidents where it is 
repeatedly impossible to move the power levers 
from the flight idle position during the period of 
travel after landing.’
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In July 2004, a Dorn�er 328 crew rejected a takeoff at 

Glasgow A�rport when they found that the left eng�ne 

power lever would not move forwards through the Fl�ght 

Idle pos�t�on.  Subsequently, �t would not move rearwards 

from the pos�t�on.  The CAA �nvest�gat�on stated: 

‘Upon restoring the levers into the normal range, 

the power lever sometimes cannot be moved past 

flight idle.  Rectification of this situation is usually 

achieved by lubricating the cam.’ 

The �nspect�on and lubr�cat�on �nterval for the power lever 

cam followers was reduced from 4,000 to 2,000 flight 

hours.  The report concluded that:

‘the hazard is adequately controlled by the actions 

stated above.’

Earl�er, �n January 2004, a Dorn�er 328 crew at London 

City Airport experienced difficulty moving the No 1 

power lever, finding that it could not be moved from the 

Fl�ght Idle pos�t�on dur�ng an attempt to take off.  The 

reporter noted that the latch on the No � power lever 

was st�ck�ng �n the up pos�t�on, but could be forced 

downwards, allow�ng forward power lever movement.  

The operator reported that, follow�ng clean�ng and 

lubr�cat�on, the lever operated correctly.  The lever, latch, 

and cam should be cleaned, �nspected, and lubr�cated 

every 4,000 hours, and the operator reported that th�s 

�nterval was sat�sfactory.  The report concluded that: 

‘the hazard is adequately controlled by existing 

requirements, procedures and documentation.’

In February 2005, a Dorn�er 328 crew carr�ed out a 

baulked land�ng at Southampton A�rport, when the 

co‑pilot (who was pilot flying) found that he could not 

select ground �dle after touchdown.  The baulked land�ng 

and subsequent v�sual c�rcu�t and land�ng were w�thout 
�nc�dent.  The CAA report stated that: 

‘the airline has introduced a safety instruction 
detailing how to carry out the correct procedure 
with the throttle… based on Dornier service 
information leaflet SI-328-00-067.’  

The report concluded that:

‘the hazard is adequately controlled by existing 
requirements, procedures and documentation.’

Other pilots’ accounts

Exper�enced Dorn�er 328 p�lots and tra�n�ng capta�ns, 
including one with test flying experience, were 
�nterv�ewed �n the course of the AAIB �nvest�gat�on.  
They were all aware of the potent�al for the power 
levers to jam, and a number of them had exper�enced 
th�s themselves. In each of these cases, however, further 
attempts to ach�eve the Ground Idle range had been 

successful.

AAIB evaluation of the power levers and latches

An AAIB Inspector, w�th prev�ous exper�ence on 
turboprop a�rcraft, evaluated the operat�on of the power 
levers and latches from both p�lot seats.  W�th the a�rcraft 
stat�onary and the eng�nes shut down, the power levers 
were moved as though after land�ng.  On one of ten 
attempts from the left seat, �t was found �mposs�ble to 
d�sengage one of the latches.

Further evaluat�on of the manner of operat�on of the 
latches �nd�cated that w�th rearwards pressure appl�ed 
to the power lever, cons�derable upwards pressure was 

necessary to operate the latch.  If the latch was forced 
upwards �n th�s manner, the power lever was caused to 
move sl�ghtly forwards as the latch was operated.  The 
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effort requ�red to force the latch up was cons�derable, 
and was not ach�evable w�th the palm of the hand rest�ng 
lightly on the power levers and the tips of the fingers 
operat�ng the latch.

Operator’s documentation and crew training

Both p�lots had undertaken ground school tra�n�ng w�th 
an establ�shed uk operator of the a�rcraft type.  Dur�ng 
this training, they had been informed that difficulties 
had been exper�enced by p�lots attempt�ng to select the 
power levers below the flight idle position after landing.  
They had been told that the appropr�ate techn�que �n 
th�s s�tuat�on was to advance the power levers aga�n, 
then retard them to the flight idle stop, before making a 
further attempt to d�sengage the latches.

After th�s �nc�dent the operator prov�ded add�t�onal 
tra�n�ng to all crews to fam�l�ar�ze them w�th the 
c�rcumstances of the event and to re-br�ef them on the 
contents of Dornier 328 Service Information Leaflet 
SI-328-00-067.  Items d�scussed were the event 
background, the Service Information Leaflet contents 
and the balked land�ng procedure.  Th�s was followed 
by a pract�cal demonstrat�on of power lever / reverse 
latch operat�on wh�lst the a�rcraft was on the stand.  Th�s 
has also now been emphas�zed �n the s�mulator tra�n�ng 
syllabus.

AAIB Special Bulletin S7/2006

As a result of these concerns, �n August 2006 the AAIB 
publ�shed a Spec�al Bullet�n, S7/2006, publ�c�s�ng the 
�nc�dent to TF-CSB.  The bullet�n conta�ned the follow�ng 
Safety Recommendat�on:

Safety Recommendation 2006-104

It �s recommended that Avcraft Aerospace 
GmBH �.I adv�se all operators of Dorn�er 328 

turboprop a�rcraft to deta�l procedures, and 
prov�de adequate tra�n�ng, to ensure that the�r 
p�lots are able to act appropr�ately �f the beta 
control range on the power levers cannot be 
selected after land�ng.

The CAA responded to th�s Safety Recommendat�on as 
follows:

‘This Recommendation is not addressed to the 
CAA.  However, the recommendation has been 
acted upon by the CAA and Inspectors, assigned 
to the UK companies operating Do328 aircraft, 
have been made fully aware of the issue and will 
be discussing the incident with the companies as 
necessary.’

In December 2006 the Type Certificate holder published 
Temporary Rev�s�on 20-006 to the A�rplane Operat�ng 
Manual, wh�ch �ntroduced an opt�on of a baulked 
land�ng, to be carr�ed out at the p�lot’s d�scret�on, �f a 
power sett�ng below Fl�ght Idle could not be ach�eved.  
Th�s was supported by the re-�ssue of Fl�ght Ops 
Informat�on FOI-328-76-0� on �9 December 2006.

Protection of the overrun area

The a�rcraft came to rest 350 metres beyond the end of 
the runway.  CAP �68 ‘Licensing of Aerodromes’ defines 
a ‘Runway Strip’ as follows: 

‘A runway strip is an area enclosing a runway 
and any associated stopway. Its purpose is to… 
reduce the risk of damage to an aeroplane running 
off the runway by providing a graded area which 
meets specified longitudinal and transverse 
slopes, and bearing strength requirements...’ 
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CAP �68 also requ�res the prov�s�on of Runway End 
Safety Areas (RESAs), which are defined as:

‘intended to minimise risks to aircraft and their 
occupants when an aeroplane overruns or 
undershoots a runway’.  

Runway 34 at Aberdeen �s a Code 4D runway, 
accord�ng to the categor�zat�on �n CAP �68.  Thus the 
runway str�p extends 60 metres beyond the runway 
end.  The RESA �s requ�red to extend 90 metres, and 
recommended to extend 240 metres, beyond the runway 
end, although CAP �68 �nstructs aerodrome operators 
to prov�de RESAs of length appropr�ate to the runway 
and operat�ons on �t, based upon assessment of overrun 
r�sk and other factors.

The RESA at the end of Runway 34 �s 240 metres long, 
and the a�rcraft came to rest ��0 metres beyond �ts end 
�n an area where no protect�on for overrunn�ng a�rcraft �s 
required or specifically recommended.

Engineering investigation

Description of significant components

The a�rcraft type �s powered by two Pratt and Wh�tney 
(Canada) PW ��9B eng�nes dr�v�ng Hartzell s�x-bladed, 
compos�te, revers�ble-p�tch propellers.  The a�rcraft �n 
quest�on was also equ�pped w�th automat�c l�ft spo�lers, 
although not all Dornier 328s are so fitted.  Each engine/
propeller comb�nat�on, or powerplant, �s controlled 
v�a a power lever and a cond�t�on lever, wh�ch are 
mounted convent�onally on a console between the two 
flight crew seats.  These levers are connected to the 
propeller and fuel control un�ts �n the nacelles by a 
system of cables runn�ng �n condu�ts and pass�ng over 
pulleys.  The power levers are offset towards the left 
flight crew seat, the condition levers towards the right.  
During flight each power lever operates between the 

geometric flight idle position and maximum power 

pos�t�on.  Latch levers on the forward face of each 

power lever must be ra�sed to enable select�on of the 

beta (ground �dle) propeller range.  Once these latches 

are ra�sed, the power levers are free to move further 

aft, command�ng a progress�vely lower blade p�tch 

angle.  Further movement aft causes the levers to 

reach the ground �dle pos�t�on.  Aft movement beyond 

the ground �dle pos�t�on �ncreases power, prov�d�ng 

reverse thrust.  Th�s movement �nto the reverse thrust 

range compresses a spr�ng w�th�n the quadrant wh�ch 

prov�des tact�le �nformat�on to the p�lot.

Undesired movement of each power lever from the flight 

�dle pos�t�on to the ground �dle pos�t�on �s prevented by 

contact between a roller on the lever mechan�sm and a 

fixed stop in the console (see Figures 4 and 5).  Each 

roller �s mounted on a p�n, wh�ch �n turn �s attached to a 

fitting on a vertical rod mounted within its power lever.  

Each roller moves aft w�th�n a curved track as �ts power 

lever is moved backwards, until the flight idle stop is 

encountered.  Ra�s�ng the latch lever aga�nst spr�ng 

pressure l�fts the rod, wh�ch ra�ses the roller clear of 

the flight idle stop.  This allows the roller and hence 

the power lever to move further aft towards the reverse 

pos�t�on, the roller travell�ng �n a curved track hav�ng 

greater radius than that of the track within the flight 

range forward of the flight idle stop position.  

The two sections of curved track and the flight idle stop 

at each power lever locat�on each take the form of a 

cont�nuous shaped cut-out �n one of a pa�r of t�tan�um 

alloy plates or�entated �n a vert�cal and long�tud�nal 

plane. Each roller �s manufactured from a bronze alloy 

and moves w�th�n �ts cut-out form�ng the curved tracks 

and the relevant flight idle stop.

The latch levers are pos�t�oned forward of and below 
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the roll handles of the power levers such that they can 
be grasped by the fingers whilst the palm of the hand 
rests comfortably on the lever.

Initial examination

No obv�ous damage to the a�rcraft was ev�dent.  Tyre 
sk�d mark�ngs cons�stent w�th heavy brak�ng on all 
four ma�n-wheels were ev�dent, beg�nn�ng towards 
the over-run end of the paved surface.  These began 

close to the centre-l�ne and dev�ated to the r�ght before 
dev�at�ng progress�vely to the left.  They �nd�cated that 
the a�rcraft left the paved surface close to the junct�on 
of Runway 34 w�th Tax�way W by the Runway �9 
threshold, travell�ng at an angle to the left of the 
centrel�ne.  Wheel marks on the grass show that the 
a�rcraft then turned back unt�l �t was travell�ng parallel 
with the runway, but significantly to the left of the 
extended centrel�ne.  
  
Detailed technical evaluation

Follow�ng the �n s�tu exam�nat�on by the AAIB 
Eng�neer�ng Inspector, the a�rcraft was towed to a 
hangar for deta�led exam�nat�on.  Part�cular attent�on 
was g�ven to the operat�on of the eng�ne power and 
reverse latch lever systems.  No ev�dence of damage 
or malfunct�on�ng of the eng�ne and propeller controls 
was found.  Sl�ght damage to the a�rcraft wheels was 
detected dur�ng a hard land�ng check; th�s precluded 
tax��ng before replacement wheels could be sourced and 
prevented funct�onal test�ng of the wheel brake system.  
It was noted, however, that the brake system was free 
from hydraul�c leaks and �nterrogat�on of recorded 
data �n the a�rcraft ma�ntenance computer showed that 
very h�gh temperatures were reached by all four brake 
un�ts dur�ng the land�ng roll, cons�stent w�th normal 
funct�on�ng of the brakes.

Eng�ne ground runs were carr�ed out, dur�ng wh�ch all 
propeller funct�ons were operated a number of t�mes.  
In all cases correct funct�on�ng occurred.  F�nally the 
cond�t�on of the reverse latch rollers w�th�n the console 
was checked �n accordance w�th the requ�rements �n the 
A�rcraft Ma�ntenance Manual (AMM).  Ne�ther defects 
nor evidence of significant wear was found.

Th�s part�cular a�rcraft was equ�pped w�th spo�lers 
wh�ch could only be deployed after a t�me delay of four 

Figure 5

Power lever assembly
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seconds, when both power levers were at or below the 
flight idle position.  Examination of the torque variations 
recorded on the FDR during the ground roll confirmed 
that the thrust levers were exerc�sed a number of t�mes.  
Thus they were not allowed to dwell at a flight idle for 
sufficiently long to allow the required time delay to 
elapse.  Each forward lever movement cancelled the 
cycle and requ�red the delay t�me �nterval to beg�n aga�n 
after the levers were retarded.  

From the above exam�nat�on and the assessment of 
data, �t was concluded that the wheel brakes operated 
correctly, the propellers d�d not enter the beta range, 
and the spo�lers, although funct�on�ng correctly, d�d not 
deploy because the power levers did not remain in flight 
idle for sufficiently long each time they were retarded.

General comments on power lever and latch design

A fully serv�ceable mechan�cal eng�ne/propeller 
control system on the type operates sat�sfactor�ly, 
from a purely mechan�cal po�nt of v�ew, prov�ded all 
components are undamaged and no significant wear is 
present �n any of the parts.  There was l�ttle wear of the 
profiled plates in the console and the work‑hardening 
character�st�cs of t�tan�um alloy from wh�ch they are 
manufactured, coupled w�th the mater�al propert�es of 
the soft bronze alloy of the latch rollers wh�ch operate 
�n contact w�th the plates, ensure that the rollers 
cannot inflict significant wear damage on the plates.  
The �nspect�on requ�rement to exam�ne the soft roller 
mater�al for damage or wear seems to prov�de a su�table 
yardst�ck for controll�ng and rect�fy�ng the overall wear 
of the plate/roller comb�nat�on.

Nevertheless the above, difficulties in achieving 
select�on of beta range after land�ng have been 
exper�enced, of wh�ch th�s event �s an example.  Such 
problems may occur �f the prec�se angular pos�t�on�ng 

of the levers �s not correct at the t�me when attempts are 
made to l�ft the latches.  Incorrect pos�t�on�ng �s thought 
to be fac�l�tated by ergonom�c features of the power 
lever/latch lever comb�nat�on.  These are accentuated 
by the fa�rly h�gh degree of fr�ct�on �n the cable/condu�t 
systems that connect the power levers to the propeller 
and fuel control un�ts �n the nacelles.

The power levers (F�gure 5) have the�r m�ddle port�ons 
mach�ned away to form a slot wh�ch accommodates 
the latch operating mechanism.  This modifies the 
lever structures from act�ng as beams �n bend�ng to 
resembling portal frames, significantly reducing their 
bend�ng st�ffness and �ntroduc�ng a sl�ght spr�ng effect 
�n the�r operat�on.  The fr�ct�on �n the operat�ng systems, 
comb�ned w�th the relat�vely low bend�ng st�ffness of the 
power levers, can significantly mask the tactile feel of 
the contact between the rollers and the flight idle stop 
detents as the levers are retarded. 

Ergonomic issues

Cons�der�ng the behav�our of one lever �n �solat�on, 
correct positioning at the flight idle angle allows 
the latch to be lifted using the designed finger force, 
�e solely overcom�ng that created by the latch return 
spring.  Rapid, firm movement of the lever aft to the 
stop, however, may result in slight flexing of both the 
lever and parts of the console structure wh�ch can result 
�n movement of the cable w�th�n the condu�t occurr�ng 
sl�ghtly beyond the pos�t�on ach�eved �f more gentle 
movement occurs.  Th�s over-travel may be locked �nto 
the cable by stat�c fr�ct�on effects w�th�n the condu�t 
and the cable/pulley system.

If the latch �s then l�fted, the roller must travel over a 
slight projection created by the curved profile of the 
flight idle stop.  The necessary forward movement of the 
lever to allow th�s �s res�sted by the fr�ct�on �n the cable 
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causing the fitting to which the roller pin is attached to 
bear firmly on the forward face of the locating slot in 
the power lever.  Fr�ct�on created by th�s contact adds 
to the spr�ng force res�st�ng the l�ft�ng of the latch.  
Act�ve backward hand force on the lever, �f present, 
further �ncreases the force requ�red to l�ft the latch, by 
way of the same geometr�c effect; the magn�tude of the 
force �ncrease be�ng approx�mately �n proport�on to the 
magn�tude of th�s backward hand force. 

Should, however, the lever be �nadvertently pos�t�oned 
slightly forward of the correct flight idle angle, the 
latch w�ll be baulked by the gate plate and w�ll be 
impossible to lift.  If the lever is significantly further 
forward of th�s baulk pos�t�on, the latch may be eas�ly 
lifted up to approximately ⅔ of normal travel into a 
‘false detent’, res�sted solely by normal spr�ng force.  
Th�s ‘false detent’ �s created by a recess �n the upper 
edge of the track significantly forward of the flight 
�dle pos�t�on.  Backward movement of the power 
lever from the ‘false detent’ to the flight idle position 
cannot take place w�thout releas�ng the relevant latch 
lever(s) allow�ng the roller(s) to descend under spr�ng 
pressure.  Th�s s�tuat�on has been addressed �n the 
manufacturer’s bullet�n reference SI-328-76-048 �ssued 
on 5 November �998.  For th�s s�tuat�on to ar�se, the 
power levers must be pos�t�oned some d�stance forward 
of the flight idle position, and it is not considered that 
th�s cond�t�on occurred �n th�s �nc�dent.  Recorded 
flight data indicates that the engines were at flight idle 
several t�mes after touchdown.

W�th the lever pos�t�oned even further forward, 
apply�ng upward pressure on the latch �mposes an aft 
component of force on the power lever as a result of the 
latch roller bear�ng on a slop�ng contact face of the cut-
out, thereby reduc�ng the normal hand force (brought 
about by the fr�ct�on �n cables, pulleys and �n the cable/

condu�t system) necessary to retard the lever.  At the 

same t�me the latch moves up aga�nst a force sl�ghtly 

greater than the spr�ng force prov�ded the power lever 

�s moved stead�ly aft.  under these cond�t�ons, the latch 

lever will eventually move up some ⅔ of full travel 

and be unable to move further wh�lst the roller w�ll 

eventually reach the false detent, under lower than 

normal backward hand force on the power lever and 

aga�n, roller and power lever w�ll be unable to move 

further aft unt�l the latch lever �s released.

Only by correctly pos�t�on�ng the power levers at a prec�se 

angle, ie in light contact with the flight idle stops, will 

the fingers be able to operate the latches solely against 

the spr�ng pressure �n order to move smoothly �nto the 

beta range and thence �nto reverse.

The st�ffness of power lever movement created by the 

fr�ct�on of the cables may cause uneven and sl�ghtly 

d�fferent movement of the two power levers, lead�ng to 

potent�al for sl�ght throttle stagger dur�ng the retard�ng 

process.  Th�s may allow one latch roller to come �nto 

firm contact with the flight idle stop whilst the other 

lever may be correctly pos�t�oned only �n l�ght contact 

w�th the stop, ensur�ng m�n�mum latch movement force.  

Thus a significant difference in lifting force between the 

two latches would be ev�dent to the p�lot.  Alternat�vely, 

w�th both power levers sl�ghtly further forward and 

staggered, one may be sufficiently far forward for 

the track to completely baulk upward movement of 

the latch roller wh�lst the other latch l�fts freely be�ng 

only constra�ned by �ts return spr�ng.  Easy upward 

movement of one latch accompan�ed by st�ff operat�on 

or complete baulk�ng of the accompany�ng lever may 

result, for the p�lot, �n confus�on about the freedom of 

movement of the reverse system �n general.

These difficulties may seem at first sight to be unlikely 
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to cause an operat�ng problem when v�ewed �n �solat�on.  
However, �mmed�ately follow�ng an approach and 
touchdown, w�th the runway end rap�dly approach�ng, 
the prec�s�on of the act�ons requ�red to place both 
propellers �n reverse at the same t�me makes th�s a 
more demand�ng task.  The requ�red sequence �nvolves 
del�cate, accurate movement of  levers whose operat�on 
�s fa�rly st�ff, (accentuated for a p�lot �n the r�ght-hand 
seat by the  offset of the power levers pos�t�on�ng them 
further from h�s body) followed, often rap�dly, by 
l�ft�ng of the latches. Ant�c�pat�on of the need for the 
latter m�ght result �n premature latch l�ft�ng attempts or 
attempts made when the power levers are not prec�sely 
pos�t�oned.  Th�s poss�b�l�ty �s ass�sted by ergonom�c 
des�gn features of the latch levers, s�nce they fall eas�ly 
beneath the fingers of a hand which is placed on the 
power levers and or�entated �n the opt�mum pos�t�on to 
retard them.  It could become an easy and natural process 
to squeeze the latch levers as the power �s retarded.  
Fa�lure to ensure that both levers are pos�t�oned gently 
against the aft flight idle stop before latch lifting is 
attempted can lead to st�ff operat�on, asymmetry of 
latch st�ffness or baulk�ng of one or both latches.

These effects can create the percept�on that jamm�ng 
�s occurr�ng, even when �t �s not, or actual jamm�ng of 
one or both latches can occur as a result of a var�ety of 
these scenar�os. 

Alternative Design Approaches 

A reverse lever and �nterlock arrangement �s commonly 
found on turbo-fan powered a�rcraft.  To enable reverse 
operat�on the p�lot must retard the thrust levers fully 
before transferr�ng h�s hand to the ded�cated reverse 
levers.  These are pos�t�oned as part of the thrust levers 
but cannot be reached without difficulty until the 
thrust levers are fully retarded.   Once the thrust levers 
are fully aft, the reverse levers can be grasped and 

moved, usually to a detent pos�t�on where an �nterlock 
prevents the�r further movement unt�l the revers�ng 
hardware �s correctly pos�t�oned for reverse operat�on 
and the �nterlock �s released.  Thrust can thus only be 
�ncreased once the thrust revers�ng mechan�sms are �n 
place.  Deliberate difficulty in attempting a continuous 
movement through �dle thrust to reverse �s created by 
the des�gned-�n need to change hand pos�t�on dur�ng 
the process.  

Although the process of reverse select�on �n th�s 
arrangement �s rendered more compl�cated, the chances 
of acc�dental or premature reverse select�on are much 
lower.

Such an arrangement �s uncommon on turbo-prop 
types.  Nonetheless, a des�gn change to ach�eve 
re-or�entat�on, or d�fferent s�z�ng of the latch levers 
to make �t necessary to repos�t�on the hand, would 
reduce the poss�b�l�ty of jamm�ng through �ncorrect 
lever sequenc�ng.  Careful des�gn of the pos�t�on and 
or�entat�on of the latch levers should enable reverse 
operat�on to be appropr�ately controlled once the power 
lever has passed �nto the latch release pos�t�on.

Examination of other turbo-prop aircraft types

The power lever controls and revers�ng arrangements of 
two other a�rcraft types were exam�ned as part of th�s 
�nvest�gat�on.

Both a�rcraft types were types powered by a pa�r of 
three spool Pratt and Wh�tney Canada turbo-prop 
eng�nes of the PW ��9/�25 fam�ly, hav�ng generally 
s�m�lar requ�rements of the�r control systems to those 
of the Dornier 328 aircraft.  The first type was initially 
certificated in North America whilst the second was 
initially certificated in Europe.
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The first type examined had FADEC5 and electr�cally 
controlled eng�ne and propeller funct�on�ng, obv�at�ng 
the need for lengthy mechan�cal �nterconnect�ons 
between power levers and the eng�ne nacelles.  
Significant friction was thus not present within the 
operat�ng system other than that created by the manually 
adjusted fr�ct�on control on the console.   The power 
levers were notably st�ffer �n bend�ng than those on 
the Dorn�er 328.  Operat�on of the levers �n a retard�ng 
sense thus occurred w�th good tact�le feel. Th�s enabled 
the flight idle stops to be detected easily when the power 
levers were symmetr�cally moved aft to that pos�t�on.  
In a similar manner to the Dornier 328, finger operated 
latches on each power lever could only be l�fted when 
the power levers were correctly placed at the fully aft 
position of the forward range (ie flight idle).  

In contrast w�th the arrangement on the Dorn�er, however, 
the pos�t�on�ng of the hand on the levers to control eng�ne 
power and to retard the levers dur�ng land�ng, d�ffered 
significantly from that required to lift the latches.  The 
latches are pos�t�oned d�rectly below the cyl�ndr�cally 
shaped power lever roll gr�ps and cannot be properly 
man�pulated by the p�lot unless the hand �s repos�t�oned.  
The arrangement thus ensures that any tendency to 
baulk�ng created by apply�ng s�multaneous force to both 
the levers and the latches �s m�n�m�sed. There �s l�ttle 
scope for doubt when the levers are at the flight idle 
pos�t�on, ready for the latches to be l�fted and the levers 
to be moved further aft �nto reverse.

The other a�rcraft exam�ned had power lever funct�ons 
connected mechan�cally to the fuel and propeller 
control un�ts �n the nacelles.  Lever fr�ct�on was thus 
h�gh and of s�m�lar magn�tude to that encountered �n 
the Dorn�er 328 system.  No controllable fr�ct�on dev�ce 
was therefore necessary or fitted. 
Footnote
5  Full Author�ty D�g�tal Eng�ne Control (FADEC).

In the case of the second a�rcraft type, however, the �n-
flight power of each engine was controlled by a dedicated 
lever, the rearmost pos�t�on of wh�ch co�nc�ded w�th 
flight idle.  Low pitch operation and reversing of each 
propeller was ach�eved by use of a separate lever mounted 
on each power lever, �n a manner somewhat s�m�lar to 
that found on turbofan a�rcraft descr�bed prev�ously.  
These revers�ng levers were mechan�cally baulked at all 
power lever angles forward of flight idle.  Operation of 
each revers�ng lever requ�red the correspond�ng power 
lever to be moved to the aft stop, released and the hand 
moved phys�cally forward to grasp the roll handles of the 
reverse levers.  Dur�ng exam�nat�on on the ground one 
negat�ve aspect was noted.   If the reverse levers were 
pulled rearwards when the power lever was forward of 
the flight idle geometric position, although the reverse 
lever could not �n�t�ally move, a component of the hand 
force created by pull�ng �t aga�nst the baulk�ng act�on 
reacted upon the power lever, dr�v�ng �t rearwards.  Th�s 
enabled it to reach the flight idle position at which point 
susta�ned force on the revers�ng lever caused �t to move 
�nto the revers�ng range.

Both the above arrangements prov�de a d�st�nct d�v�s�on 
between power lever movement and, e�ther movement 
of the lever �nto the reverse range, or operat�on �n that 
range.   In do�ng so they prov�de the necessary pos�t�ve 
safeguards aga�nst �nadvertent reverse operat�on �n 
flight.  At the same time they also largely prevent 
s�multaneous attempts at movement of both levers 
together dur�ng land�ng, wh�ch can lead to baulk�ng. 

The Dorn�er 328 d�ffers from e�ther of these two 
arrangements �n hav�ng the latch levers pos�t�oned where 
they can read�ly be pulled upon dur�ng aft power lever 
movement. 
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Analysis

There have been a number of events �n wh�ch p�lots 
have experienced difficulties in selecting ground idle 
after landing, or other difficulties in moving Dornier 
328 power levers.  Act�ons taken as a consequence 
of these events have been to alter the ma�ntenance 
procedure for the power levers (on the assumpt�on that 
wear and/or lubr�cat�on �s the cause) or to �nstruct p�lots 
to alter the�r techn�que.

P�lots have also been tra�ned to deal w�th such a 
problem after land�ng, w�th one uk operator carry�ng 
out s�mulator tra�n�ng of �ts crews to enable them to 
carry out a baulked land�ng (effect�vely, a go-around 
after the a�rcraft has touched down).  Th�s procedure 
acknowledges that, �f the power levers are not retarded 
to ground �dle soon after touchdown, �t may not be 
poss�ble to stop the a�rcraft.  Factors g�v�ng r�se to 
this difficulty include the relatively high thrust of the 
Dorn�er 328’s powerplants, the rap�d rate at wh�ch �t 
�s progress�ng along the runway soon after land�ng, 
and the relat�vely l�m�ted brak�ng capac�ty requ�red 
by turbopropeller a�rcraft �n general6.  The operator 
of TF-CSB had not carr�ed out th�s tra�n�ng, but �ts 
operat�ons manual d�d �nstruct p�lots how to deal w�th 
a power lever jam.

The �nstruct�ons �n the operat�ons manual, to advance 
and then retard the power levers �n order to resolve a jam, 
appear, at first sight, to be reasonable.  However, there is 
a tac�t assumpt�on that th�s procedure w�ll be effect�ve, 
the jam will be cleared, and there will be sufficient 
runway rema�n�ng on wh�ch to stop the a�rcraft.  On a 
l�m�t�ng runway, th�s may well not be the case, and �f a 
crew find it necessary to carry out these actions (as did 

Footnote

6  The Dornier 328  aircraft meets the relevant certification 
requ�rements.

the crew of TF-CSB), repeatedly advanc�ng the power 
levers w�ll add energy to the a�rcraft on each attempt, 
mak�ng an overrun more l�kely.

The runway at Aberdeen �s longer than many on 
wh�ch the a�rcraft type typ�cally operates, yet the 
a�rcraft came to rest beyond the end of the RESA.  It 
was fortunate that th�s add�t�onal area also met the 
requ�rements of a RESA, although �t was not declared 
as such.  Had the terra�n or obstacles �n th�s area been 
less ben�gn, the outcome could have been very much 
more ser�ous.

Follow�ng the acc�dent �n Genoa, two amendments 
were made to the a�rplane operat�ng manual, one of 
which identified that it was possible to move the power 
levers aft, w�th the latches l�fted, unt�l the latch cams 
were �n ‘Locat�on x’ (F�gure 3).  Wh�lst there �s no 
doubt that th�s pos�t�on �s ach�evable, �t �s also poss�ble 
that the �nvest�gat�on �nto that acc�dent d�d not �dent�fy 
the difficulties found in the course of this investigation, 
and that the difficulties experienced by pilots centre, 
not around plac�ng the cams �nto ‘Locat�on x’, but 
around the fr�ct�on and cable forces.  Thus, wh�lst 
techn�cally accurate, the second amendment to the 
airplane flight manual may have been based upon a 
false assumpt�on of cause.  Therefore the follow�ng 
add�t�onal Safety Recommendat�on �s made to the Type 
Certificate holder’s National Airworthiness Authority, 
the Luftfahrt-Bundesamt (LBA), to m�n�m�se the 
l�kel�hood of a further, s�m�lar, acc�dent:

Safety Recommendation 2007-103

The Luftfahrt-Bundesamt should ensure that a tra�n�ng 
programme, fully alert�ng Dorn�er 328 crews to the 
potent�al for restr�cted movement and the opt�mum 
operat�on of the lever/latch comb�nat�on, and deta�l�ng 
appropr�ate operat�onal procedures, be developed and 
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mandated for all operators �n Europe, and through 
l�a�son w�th all relevant Nat�onal Av�at�on Author�t�es, 
make th�s �nformat�on ava�lable to all operators of the 
Dorn�er 328 worldw�de.

In the longer term, the des�gn features wh�ch allow 
the fingers of an average hand to bear comfortably 
on the revers�ng latches, wh�lst the palm of the hand 
�s pos�t�oned �n the opt�mum or�entat�on for power 
regulat�on and reduct�on, should be el�m�nated.  
Therefore the follow�ng Safety Recommendat�on �s 
also made:

Safety Recommendation 2007-104

The European Av�at�on Safety Author�ty should requ�re 
the Dornier 328 Type Certificate holder to re‑design the 
power lever/beta/reverse latch system to �mprove the 
present arrangement. 
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INCIDENT

Aircraft Type and Registration:  Raytheon Hawker 800xP, CS-DRQ 

No & Type of Engines:  2 TFE 73�-5BR-�H turbofan eng�nes

Year of Manufacture:  2006

Date & Time (UTC):  3� October 2006 at 0900 hrs

Location:  London C�ty A�rport

Type of Flight:  Commerc�al A�r Transport (Non revenue) 

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  None

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  37 years 

Commander’s Flying Experience:  �2,000 hours (of wh�ch 200 were on type)
 Last 90 days - �23 hours
 Last 28 days -   �8 hours

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

Synopsis

This aircraft experienced significant navigation 
problems after tak�ng off from London C�ty A�rport 
(LCY) and was unable to comply w�th the Standard 
Instrument Departure (SID).  The crew were able 
to recover head�ng �nformat�on after approx�mately 
�0 m�nutes and landed back at LCY w�thout �nc�dent.  
It transp�red that several s�m�lar �nc�dents had 
prev�ously occurred w�th other a�rcraft and there have 
been s�m�lar �nc�dents subsequent to th�s one.  The 
cause of the problem was identified as strong magnetic 
anomal�es �n the hold�ng area for Runway 28.  S�x 
Safety Recommendat�ons have been made.

History of the flight

The a�rcraft �ntended to depart London C�ty A�rport 
(LCY) on a non‑scheduled flight to Brussels. Prior to 
departure, wh�le stopped at hold�ng po�nt M�ke (Hold M) 
(F�gure �) at LCY the p�lots observed AHRS and HDG red 
flags on both Primary Flight Displays (PFDs), indicating 
that the Att�tude and Head�ng Reference System (AHRS) 
had fa�led and that head�ng �nd�cat�ons were unrel�able.  
The p�lots commented that th�s was a “known fault” at 
LCY wh�ch they thought was assoc�ated w�th “metal 
�n the tax�way p�l�ngs”.  After l�n�ng up on Runway 28 
the flags disappeared without further action.  However, 
after departure, the p�lots found that they were unable 
to control the a�rcraft �n head�ng us�ng the autop�lot 
because ne�ther of the head�ng selector bugs would 
move �n response to rotat�on of the head�ng selector 
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control.  They observed a d�fference of 60º between the 
head�ng �nd�cated on PFD � and PFD 2 and the comb�ned 
standby �nstrument �nd�cated a head�ng of �5º less than 
that shown on PFD �.  A red FD flag was displayed on 
both PFDs and both flight directors were unavailable.

In accordance w�th the Emergency Procedures sect�on of 
the Qu�ck Reference Handbook (QRH)  the p�lots selected 
AHRS 1 as the source for both sets of flight instruments 
but found that th�s system d�d not operate normally for a 
further �0 m�nutes.  They dec�ded to return to LCY and 
were g�ven radar vectors �n order to do so.  The a�rcraft 
landed w�thout further �nc�dent.

Previous occurrences

Follow�ng th�s report the AAIB was adv�sed of prev�ous 

occurrences dat�ng from January 2000 that were the 

subject of Mandatory Occurrence Reports (MORs) 

rece�ved from operators and from ATCOs at the London 

Term�nal Control Centre (LTCC).  These �nvolved several 

types operat�ng from LCY, �nclud�ng Hawker 800, 

Cessna C�tat�on and Fokker 50 a�rcraft, all of wh�ch 

exper�enced nav�gat�on problems after departure from 

Runway 28 at LCY.  The first such occurrences, mostly 

to Fokker 50 a�rcraft, were attr�buted to poor compl�ance 

by p�lots w�th ass�gned rout�ngs.  An ATC Occurrence 

Google Earth ™ mapping service/Bluesky

Runway 28 Hold Area
Runway 28

Hold K
Hold L

Hold M

Figure 1

London C�ty A�rport
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Report �nto an �nc�dent on 23 September 2003 noted 
that fa�lure to follow the correct SID route was “an 
�ncreas�ngly regular occurrence” �nvolv�ng a�rcraft 
depart�ng Runway 28 at LCY.

On �6 November 2003 a Fokker 50 was reported 
to have dev�ated to the south of the �ntended track 
wh�lst attempt�ng to follow the Clacton (CLN) 5T 
departure from Runway 28 at LCY.  Th�s brought �t 
into potential conflict with arriving traffic.  In his 
report to the operator the commander of the Fokker 50 
reported that the a�rcraft’s �nstrumentat�on showed 
that the des�red 082º rad�al outbound from the London 
(LON) VOR had been �ntercepted correctly.  He noted, 
however, that there was a short delay between the 
�nd�cat�on on the co-p�lot’s �nstruments that the rad�al 
had been �ntercepted and the same �nd�cat�on on h�s 
own �nstruments.  There have been no further reports 
of related occurrences to Fokker 50 a�rcraft depart�ng 
from LCY.

A ser�es of reports beg�nn�ng on 26 October 2004 
were rece�ved of a�rcraft exper�enc�ng problems w�th 
the�r head�ng reference systems on departure from 
Runway 28 at LCY.  A summary of these occurrences 
follows.

CS-DNK (Hawker 800), 26 October 2004

On departure from Runway 28 the p�lots not�ced a 
d�screpancy between the commander’s, co-p�lot’s 
and standby compasses.  They bel�eved that th�s was 
caused by the sole passenger hav�ng left h�s mob�le 
telephone sw�tched on.  The p�lots reported that they 
carr�ed out “trouble shoot�ng”, �nformed ATC and 
shortly afterwards the head�ngs returned to normal.  
The passenger �nformed the crew that he had sw�tched 
off h�s mob�le phone dur�ng the cl�mb.  The subsequent 
flight was operated without incident.

CS-DNX (Hawker 800), 10 March 2005

The p�lots stated that on a busy departure dur�ng wh�ch 

they rece�ved radar vectors, there was a temporary loss 

of head�ng �nformat�on.  F�nd�ng that they were unable 

to comply w�th head�ng �nstruct�ons the p�lots declared 

a ‘PAN’.  Head�ng �nformat�on was rega�ned shortly 

afterwards w�thout crew act�on and the ‘PAN’ was 

cancelled.

CS-DXE (Cessna C560 Citation XL), 28 February 2006

The p�lots reported that wh�le parked at Hold M all three 

compasses became “unserv�ceable”.  They �nformed 

ATC that they requ�red “a couple of m�nutes” to clear a 

“techn�cal �ssue” and when ATC asked �f the p�lots were 

exper�enc�ng a compass problem they repl�ed “yes”.  ATC 

adv�sed the p�lots that several a�rcraft had exper�enced the 

same problem.  When the a�rcraft l�ned up, the head�ng 

reference systems appeared to funct�on normally.

In a safety report to the a�rcraft operator the p�lots 

suggested that the “loop” tax�way �nclud�ng Hold M 

should not be used unt�l the underly�ng problem was 

solved.  In d�scuss�ons w�th the a�rcraft operator, the 

a�rport operator commented that p�lots could request to 

hold elsewhere �n the loop conta�n�ng Hold M �n order 

to avo�d the problem.

CS-DMA (Beech 400A), 6 November 2006

After what they cons�dered a long hold at Hold M 

pr�or to takeoff from Runway 28, the p�lots not�ced 

a “compass comparator warn�ng”, whereby a yellow 

HDG capt�on presented on both PFDs �nd�cated that 

the head�ng d�splayed to each p�lot d�ffered by more 

than 6º.  Comment�ng that th�s was a “known problem” 

and ant�c�pat�ng that the cond�t�on would resolve 

�tself, the p�lots dec�ded to take off.  However, once 

a�rborne, the compasses cont�nued to d�sagree by up to 
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30º for a further 28 m�nutes, dur�ng wh�ch the a�rcraft 

had difficulty following the assigned Brookmans Park 

(BPk) 3T (SID).

The p�lots of CS-DMA reported that they consulted the 

abnormal and emergency checkl�st and attempted several 

t�mes to real�gn the head�ng reference systems, w�thout 

success.  They adv�sed ATC that they were exper�enc�ng 

navigation difficulties and were given radar headings to 

follow unt�l the compasses real�gned themselves.

Initial investigation by CAA

The un�ted k�ngdom C�v�l Av�at�on Author�ty (CAA) 

became aware of these events through MORs.  In�t�ally 

the�r �nvest�gat�on focussed on the poss�b�l�ty that 

performance of the LON VOR ground stat�on was 

degraded or affected by transm�ss�ons from other 

sources.  No such fault was found and the absence of 

other reports �nvolv�ng the LON VOR, separate from 

operat�ons at LCY, �nd�cated that the VOR was not the 
cause of the problem.

Airport history

The a�rport, opened �n �987, was bu�lt on the s�te of a 
d�sused sh�p’s load�ng and unload�ng dock.  Pr�or to 
be�ng made �nto an a�rport the dock cons�sted of two 
rows of warehouses along the northern and southern 
s�des of the dock that were accessed by a central road 
and ra�lway that ran �n an east-west d�rect�on down the 
m�ddle of the dock (now the a�rport’s runway).  These 
ra�lway l�nes were removed pr�or to the construct�on 
of the runway.  Between each row of warehouses and 
the waters’ edge ran two sets of ra�lway l�nes on wh�ch 
ran the sh�p load�ng/unload�ng cranes and ra�l fre�ght 
wagons.  These ra�lway l�nes were not removed when 
the a�rport was constructed and rema�n �n place today 
(F�gure 2).  

Flamed cut
dockside bollards

Dockside
railway lines

Courtesy of QinetiQ

Figure 2

V�ew look�ng west show�ng the ra�lway l�nes and cut off docks�de bollards
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Along the dock walls were mounted large cast �ron 
bollards that were used to t�e up the sh�ps.  These bollards 
were s�m�lar to �cebergs; what was v�s�ble above the dock 
wall was about a fifth of the size of what was below the 
wall.  When the a�rport was constructed the sect�ons of 
the bollards that were above the dock wall were removed 
using a flame cutting method (Figure 2).

In 2003 an a�rcraft hold�ng area was completed on the 
southern s�de of the eastern end of the runway (F�gure �).  
Th�s hold�ng area projected out over the water and was 
mounted on approx�mately 56 steel encased concrete 
p�les (F�gure 3).  The steel cas�ngs of the concrete p�les 
are sect�ons from a d�sused o�l p�pel�ne.  Ne�ther the 
ra�lway l�nes that run along the edge of the old dock nor 
the lower parts of the cast �ron bollards were removed 
pr�or to th�s hold�ng area be�ng constructed.

Engineering investigation

A walk around the Runway 28 hold�ng area w�th a 

hand-held magnet�c compass by an AAIB Inspector 

showed that there were some large and strong magnet�c 

anomal�es that made the compass needle dev�ate by 

up to ±60º.  Eng�neers from the magnet�c survey team 

based at Q�net�Q, Portland B�ll, Dorset were contracted 

to conduct magnet�c s�gnature and compass dev�at�on 

surveys of the Runway 28 a�rcraft hold�ng area.  

F�gure 4 shows the results of the compass dev�at�on 

survey observed at var�ous po�nts �n the hold�ng area.  

The numbers annotated at each po�nt �n F�gure 4 

�nd�cate the number of degrees that a magnet�c compass 

w�ll dev�ate from magnet�c north when placed �n that 

pos�t�on.  These read�ngs were taken �.4 metres above 

the hold�ng area surface.  The areas where read�ngs 

Pre-cast steel clad piled beams
(estimated total = 56)

Courtesy of QinetiQ

Figure 3

V�ew look�ng west along southern edge of Runway 28 Hold Area
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could not be made, marked w�th a cross w�th�n a c�rcle 
on Figure 4, were where the magnetic field density was 
so strong that the compass needle po�nted e�ther up or 
down, prevent�ng �t rotat�ng to prov�de a read�ng.  

The follow�ng was the conclus�on of the Q�net�Q 
surveys:

‘It is QinetiQ’s considered opinion based upon 
the results obtained during the magnetic and 
compass surveys that aircraft flux gate compass 
deviation problems experienced at London City 
Airport are caused by several ferrous magnetic 
signature anomalies (MA), primarily emitted 
as a vertical component from the 68 piled beam 
structures situated under Runway 28 Holding 
Area in excess of 60,000nT�.   The second source of 
MA is emitted from remains of flame cut bollards 
spaced a regular intervals under Runway 28 
Holding Area with a magnetic signature in excess 
of 30,000Nt.  The third source comes from the 
reinforced concrete in Runway 28 Holding Area, 
which appears to interact with the signature 
from both prime and second source signature 
emitters.  The fourth source, albeit not quite so 
large as the previous sources, is the railway lines 
below Runway 28 Holding Area.’

Occurrences at other airports

Stockholm Arlanda, Sweden

P�lots of a�rcraft operat�ng at Stockholm Arlanda 
A�rport reported compass dev�at�ons wh�le tax��ng to 
Runway 0�/�9.  The Geolog�cal Survey of Sweden 

Footnote

�  nT �s �0-9 Tesla.  A Tesla is the SI unit of magnetic flux density (or 
magnetic induction) and defines the intensity (density) of a magnetic 
field.  The earth’s magnetic field density at LCY is approximately 
48,000nT.  The figures quoted in this report are those of the magnetic 
field density above the earth’s field density. 

measured the magnetic field at a height of 2 m above 
the tax�way and determ�ned that the magnet�c anomal�es 
which it identified were sufficiently severe to explain the 
reported compass dev�at�ons.

Refurb�shment of the tax�way revealed that the or�g�nal 
steel nets used to re�nforce �t were notably harder to 
bend than the mater�al commonly used for th�s purpose 
and exh�b�ted permanent magnet�sm.  The report stated 
that it was very difficult to impart permanent magnetism 
to the standard, more spr�ng-l�ke, steel nets commonly 
used �n such construct�on.  It concluded that the use of 
standard steel nets as re�nforcement presented no r�sk of 
�nterference w�th a�rcraft compasses but that permanent 
magnetic steel nets constituted a significant source of 
�nterference.

There have been no further reports of such occurrences 
at Arlanda s�nce refurb�shment of the tax�way.

Houston, Texas

The entry for Houston Internat�onal A�rport (IAH) �n 
the un�ted States Aeronaut�cal Informat�on Publ�cat�on 
states:

‘Runway 15L/33R Magnetic anomalies may affect 
compass heading for take-off.’

and

‘Taxiways WA and WB Magnetic anomalies may 
affect compass heading.’

When contacted by the AAIB a representat�ve of the 
a�rport operator commented that he thought that IAH 
was the only a�rport w�th th�s problem, and prov�ded 
a h�story of the phenomenon.  In order to remove 
pa�nt and rubber from Runway �5L the a�rport used 
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a process �n wh�ch small steel balls were blasted 
aga�nst the runway surface.  The balls and debr�s were 
recovered, but the �mpact of the steel balls w�th the 
runway surface had magnet�zed the steel re�nforcement 
embedded �n the concrete.  Subsequently, a�rcraft w�th 
flux valve detectors mounted in the wing tips would 
exper�ence a magnet�c dev�at�on of between 40º to 
90º.  Several a�rcraft aborted the�r takeoffs.  Those 
that departed e�ther returned to the a�rport or rega�ned 
normal compass �nd�cat�ons shortly afterwards.  Types 
most affected were McDonald Douglas (Boe�ng) 
MD-80 ser�es a�rcraft and some ATR-42 a�rcraft.

In order to m�t�gate the problem the a�rport operator 
attempted to degauss the runway.  The process was 
part�ally successful and the magnet�c anomaly was 
found to d�ss�pate over t�me.  The a�rport d�d not 
�nst�tute spec�al ATC procedures to address the problem 
and found that p�lot awareness of the potent�al problem 
reduced the �nc�dence of related occurrences, of wh�ch 
there have been no further reports for “several years”.

La Guardia

An art�cle ent�tled “Magnetic Mystery” �n “Callback”, 
the monthly safety bulletin from the Office of the NASA 
Av�at�on Safety Report�ng System referred to problems 
encountered at New York La Guard�a A�rport:

‘Our clearance required a turn to a heading of 
360 degrees after takeoff on Runway 31.  Our gate 
is very close to the departure end of Runway 31.  
Start-up, checklists, and taxi involved less than 
4 minutes and we were cleared for take off 
upon reaching the end of the departure runway.  
During the takeoff roll, I noted that my HSI 
read 350 degrees when it should be reading 310 
(runway heading).  The Captain’s HSI and both 
our RMI’s read the same erroneous heading. 

No flaps or instrument failure warnings were 
present. With some help from Departure Control 
we managed to get on our correct heading and 
subsequently re-synced the HSI’s against the wet 
compass.  All further operations were normal. 

We learned later that the gate we had parked 
at prior to our departure had produced gross 
compass swings in the past on some aircraft.  
Evidently some magnetic anomaly is present there, 
producing as much as 40 degrees of compass 
swing.  A subsequent rapid departure does not give 
the compass system time to re-sync to the correct 
heading and if the crew doesn’t catch it, a problem 
after departure can develop.  Our company has 
since issued a NOTAM in our release papers that 
warns against compass swing possibility at that 
particular gate.’

It was not poss�ble to establ�sh wh�ch a�rcraft type had 
been �nvolved �n th�s �nc�dent and the a�rport operator 
d�d not state what, �f any, remed�al act�on had been 
taken.

Other causes of local compass deviation

A�rcraft and a�rport operators worldw�de have reported 
that decomm�ss�oned arrestor systems (where anchor 
structures rema�n �n or near the runway surface), 
hangars and other metall�c structures have caused 
compass dev�at�ons at other a�rports.  None has 
generated as great a number of such reports as London 
C�ty A�rport.

Subsequent occurrences at LCY

Follow�ng the ser�es of �nc�dents descr�bed above, 
the AAIB requested that the a�rport operator and the 
relevant sector of LTCC contact the AAIB �mmed�ately 
�n the event of subsequent s�m�lar occurrences so that 
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flight data and ATC recordings could be recovered.  
Several s�m�lar �nc�dents were reported and the AAIB 
dec�ded to observe a departure from LCY Runway 28 
from the flight deck of a Hawker 800XP aircraft.

The observed flight departed Biggin Hill and conducted 
several takeoffs and land�ngs at LCY �n the course of 
tra�n�ng for a commander w�th no pr�or exper�ence of 
LCY.  The crew were aware of a magnet�c anomaly 
affect�ng a�rcraft us�ng the loop Holds k, L and M but 
were not otherw�se br�efed by the AAIB �nvest�gator.

After departure from B�gg�n H�ll the a�rcraft made 
an uneventful approach to go around followed by an 
approach to land at LCY.  After land�ng on Runway 28, 
the crew were �nstructed to ex�t at k and hold at M 
pr�or to departure.  As the a�rcraft passed over Hold L 
a red HDG capt�on appeared momentar�ly on the r�ght 
hand PFD.  When the a�rcraft stopped at Hold M, a red 
HDG capt�on �llum�nated on the left PFD, accompan�ed 
by a red FD capt�on.

Head�ng �nd�cat�ons were as follows (L – left PFD, S 
– standby compass, R – r�ght hand PFD):

L S R Estimated Hdg
360° �20° 057° 050°

(The head�ng of a PFD show�ng the red HDG capt�on 
defaults to 360°.)

After l�n�ng up on runway 28, the commander began 
to slew the head�ng �nd�cat�on on the left PFD to 
the runway head�ng of 275º.  However, hav�ng been 
advised of landing traffic a short distance behind, 
he re-engaged the NORM (slaved) mode before the 
head�ng �nd�cat�on on the left PFD was al�gned w�th 
the runway head�ng.  At the start of the takeoff the 
head�ng �nd�cat�ons were as follows:

L S R Runway Hdg
268° 26�° 277° 275°

A yellow HDG comparator caut�on was present on both 
PFDs, �nd�cat�ng a d�fference of greater than 6° between 
the head�ng on each PFD.  Dur�ng the �n�t�al cl�mb, 
head�ng �nd�cat�ons were as follows:

L S R Actual Hdg
287° 27�° 274° unknown

Shortly after takeoff the a�rcraft made a r�ght turn as 
�nstructed by ATC onto a head�ng of 090° �nd�cated on 
the left PFD.  Dur�ng the turn the yellow HDG caut�on 
was not present but �t �llum�nated once aga�n when the 
a�rcraft rolled w�ngs level.  Head�ng �nd�cat�ons were as 
follows:

L S R Actual Hdg
060° 05�° 050° unknown

Approx�mately 5 m�nutes after takeoff and �0 m�nutes 
after the a�rcraft had vacated the area of Hold M, the 
head�ng �nd�cat�ons on the left and r�ght PFDs returned 
to w�th�n 6º of each other and the yellow HDG caut�on 
ext�ngu�shed.  Dur�ng the subsequent approach w�th a 
crossw�nd from the south, the head�ng �nd�cat�ons were 
as follows:

L S R Runway Hdg
270° 257° 27�° 275°

The land�ng was uneventful w�th no further caut�ons or 
warn�ngs assoc�ated w�th the head�ng reference system.  
Two further circuits were flown.  On the first of these 
the a�rcraft was aga�n requ�red to hold at Hold M.  On 
th�s occas�on a red HDG warning flag appeared on the 
r�ght hand PFD.  However w�thout the pressure of 
landing traffic, the crew were able to realign the heading 
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�nd�cat�ons on both PFDs before departure.  On the 
final departure the pilots requested a back track along 
the runway to the takeoff pos�t�on to avo�d hold�ng at 
Hold M.  There were no caut�ons or warn�ngs assoc�ated 
w�th the head�ng reference system and the departure was 
uneventful.

Flight deck procedures

The Emergency Procedures sect�on of the Qu�ck 
Reference Handbook (QRH) for th�s a�rcraft conta�ned 
the follow�ng �nformat�on regard�ng the red FD and HDG 
failure flags on the PFD:

‘FD

This annunciation indicates that the respective 
flight director has failed.  If coupled to the failed 
flight director, the autopilot will also disengage.  
If only one PFD is affected, flight director and 
autopilot functions may be regained by transferring 
control to the operative side.’

Th�s sect�on d�d not spec�fy how th�s transfer should be 
made, although the relevant control m�ght be fam�l�ar to 
p�lots of th�s a�rcraft type.

‘HDG

This annunciation indicates invalid heading data 
from the selected source.  The compass rose/arc 
will rotate to north-up.

Relevant AHRS reversion switch……….Select 
operative AHRS.’

The Abnormal Procedures sect�on of the QRH conta�ned 
the follow�ng �nformat�on regard�ng the yellow HDG 

annunc�at�on on the PFD:

‘HDG

This annunciation indicates a mismatch between 
the pilot’s and co-pilot’s displayed heading data.

Establish airplane in straight and level, 
unaccelerated flight.

Compare indictions with Electronic Standby 
Instrument System

Determine if pilot’s or co-pilot’s heading 
display is in error.

Relevant AHS Transfer switch………..REV.’

Action by the aircraft operator

Follow�ng these �nc�dents the operator �nvolved �n most 
of the occurrences to Hawker and Cessna C�tat�on type 
aircraft issued to all its pilots internal memoranda specific 
to each type, restat�ng or rev�s�ng the techn�ques to be 
adopted to cope w�th magnet�c anomal�es at London 
C�ty A�rport.

The recommended procedure for the Hawker 800xP 
was as follows:

‘When aligned on the runway and either the 
LHS or RHS indicated heading deviates from the 
magnetic runway heading by more than 6 degrees 
perform the following actions:

1. Select DG on applicable AHRS panel, slew the 
heading to runway heading and switch back 
to SLAVED mode.  If this does not solve the 
problem, perform step 2.

2. Select AHRS reversion switch on the misaligned 
side to REV.

When in level unaccelerated flight, select NORMAL 
mode on the applicable AHRS reversion switch.’
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In the case of Hawker 800XP aircraft fitted with Pro 

L�ne 2� av�on�cs (such as CS-DRQ), the adv�ce was as 

follows:

‘Do either of the steps that follow to correct or 
prevent heading errors that are induced by ground 
operations:

Wait until the aircraft has either moved 
away from the distorted magnetic field or the 
distorting object has moved away and then fast 
slave the AHC to return it to the actual aircraft 
heading.

Switch the AHC to the SLEW/DG mode and 
use the SLEW -/+ switch to slew the heading 
back to the actual aircraft heading.  When the 
aircraft is clear of the distorted magnetic field, 
return the AHC to the NORM mode.’

Each memorandum conta�ned the statement:

‘No take-off shall be initiated unless: both heading 
indicators show the correct heading and the 
Heading Miscompare Warning is not present.’

Training to operate at London City

All a�rcraft operators w�sh�ng to use LCY requ�re 

approval from the a�rport operator, wh�ch must be 

satisfied that pilots of aircraft using the airport have 

rece�ved adequate tra�n�ng to do so.  In part�cular, 

p�lots are assessed on the�r ab�l�ty to conduct the steep 

approaches required by the confined location of the 

airfield.  Currently there is no requirement for pilots to 

be assessed on the�r ab�l�ty to recogn�se and deal w�th 

the effects of magnet�c anomal�es.

Aircraft operators provide special briefings for their 

pilots, known as Category C briefings, for airports 

w�th unusual or challeng�ng character�st�cs such 
as steep approaches, significant terrain or unusual 
operat�ng requ�rements.  All operators us�ng LCY �ssue 
a Category C briefing to their pilots but the AAIB is 
not aware of any wh�ch conta�n �nformat�on regard�ng 
magnet�c anomal�es.

Detection of magnetic north by the aircraft system

All modern commercial aircraft have magnetic flux 
detector correct�on systems that detect the earth’s 
magnetic field and, using electrical signals, correct 
the a�rcraft’s compass gyros.  Part of th�s system are 
magnetic flux valves (also known as gates) which are 
usually mounted one under each w�ng t�p to ensure 
that they are as free as poss�ble from any magnet�c 
influences from the aircraft systems and structure.  
Th�s system corrects the a�rcraft compass gyros at a 
slow rate of head�ng change, wh�ch �s generally set at 
3º per m�nute.

Attenuation of the affect on the earth’s magnetic field 
by airport infrastructure

There are four poss�ble methods of remov�ng or 
attenuat�ng the affect of a�rport �nfrastructure on the 
earth’s magnetic field.  

�. Each magnet�c anomaly be �nd�v�dually 
demagnet�sed mak�ng �t magnet�cally neutral.  
Th�s �s a short term solut�on as over a per�od 
of a few years, the magnet�c anomaly w�ll 
return.

2. Each �nd�v�dual magnet�c anomaly have a 
permanent demagnet�s�ng system �nstalled 
with an individual magnetic field sensor to 
mon�tor the change �n the magnet�c effect of 
the anomaly over t�me and the demagnet�s�ng 
system adjusted accord�ngly.
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3. A sheet of magnet�cally opaque mater�al 
eg Mu-metal, be�ng placed over the area of the 
magnet�c anomal�es.

4. Removal of the �tems that cause the magnet�c 
anomal�es.

Aerodrome regulatory background

Nat�onal and �nternat�onal standards for aerodromes are 
conta�ned respect�vely �n CAA publ�cat�on CAP �68 
– Licensing of aerodromes and ICAO Annex �4 – 
Aerodrome design and operations’. Ne�ther conta�ns 
gu�dance regard�ng �nterference w�th the Earth’s 
magnetic field by airport infrastructure.

CAP 729 – ‘Guidance on Aerodrome Development 
Procedures’ concerns the effect of plant, equ�pment 
and cranes on electron�c equ�pment, approach a�ds and 
aerodrome surfaces and CAP 738 – ‘Safeguarding of 
Aerodromes’ refers to development outs�de the control 
of the a�rport operator.  Both refer to the development 
process rather than preva�l�ng or result�ng long term 
character�st�cs and ne�ther cons�ders the ex�stence of 
magnet�c anomal�es �n the construct�on of aerodromes.

Dangerous Cargo Regulations

The ICAO Techn�cal Instruct�ons for the safe 
Transport of Dangerous Goods by Air specifies that 
magnet�sed mater�al, wh�ch can �nclude large masses 
of ferro-magnet�c metals such as automob�les, are 
classified as Miscellaneous Dangerous Substances and 
Art�cles s�nce they may affect a�rcraft �nstruments, 
part�cularly the compasses.  Magnet�sed mater�al w�ll 
only be accepted when the magnetic field strength at a 
d�stance of 4.6 m from any po�nt on the surface of the 
assembled cons�gnment does not exceed 0.4�8 A/m2 or 

Footnote

2   1 Ampere turn per meter (A/m) equals 1 x 4π x 10-7 Tesla.

produce a magnetic compass deflection of 2 degrees or 
less.  Magnet�sed mater�al must not be loaded �n such 
a position that it will have a significant effect on the 
d�rect-read�ng magnet�c compasses or on the master 
compass detector un�ts.

Analysis

Crew procedures ex�st to address the effects of 
magnet�c anomal�es on a�rcraft head�ng reference 
systems.  However, the ava�lable ev�dence suggests 
that the head�ng reference systems of some a�rcraft 
suffer a temporary res�dual dev�at�on wh�ch cont�nues 
to affect a�rcraft operat�on.  In most cases, �f the correct 
procedure �s completed, the res�dual dev�at�on may be 
sufficient to generate a heading comparator caution but 
would not ser�ously affect the ab�l�ty of the a�rcraft to 
follow an ass�gned route.  In cases where dev�at�ons 
from the ass�gned route became problemat�c for p�lots 
and ATC, �t �s l�kely that the cond�t�on was exacerbated 
by the manner �n wh�ch the crew dealt w�th the anomaly.  
For example, in the case of the flights observed by the 
AAIB, the crew d�d not complete the procedure before 
takeoff, w�th the result that the head�ng reference system 
was not �n a mode wh�ch could prov�de mean�ngful 
head�ng �nformat�on.  On that occas�on the p�lots knew 
that they had not completed the procedure but, adv�sed 
of landing traffic a short distance from touchdown, 
dec�ded to take off anyway.  It �s poss�ble that the p�lots 
of a�rcraft �nvolved �n the most ser�ous dev�at�ons from 
the ass�gned route perce�ved s�m�lar pressure.

The effect of the magnet�c anomal�es on the earth’s 
magnetic field in the areas of the K, L and M Holds 
at London C�ty A�rport �s severe and �n some areas, 
where measurements could be made, altered the 
earth’s magnetic field by 97º.  Most aircraft have 
magnetic flux valves fitted on the undersides of the 
wingtips.  These flux valves sense the earth’s magnetic 
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field and, by electrical/electronic circuitry, realign 
the a�rcraft’s compass systems.  An electr�cal l�m�ter 
is installed into the flux valve system that limits the 
rate of real�gnment of the a�rcraft’s compasses to, 
generally, 3º a m�nute.  Th�s allows a�rcraft to trans�t 
areas of magnet�c anomal�es at a�rports w�thout 
any significant realignment input into the compass 
systems.  However, �f an a�rcraft �s stat�onary �n 
an area of magnet�c anomaly, then the amount of 
compass real�gnment �s d�rectly proport�onal to the 
length of t�me that the a�rcraft �s stat�onary and the 
strength and or�entat�on of the magnet�c anomaly �n 
that area.  When the a�rcraft tax�es to a magnet�cally 
neutral area the compass system w�ll real�gn �tself 
back to magnet�c north, but at a rate of 3º a m�nute.  
At London C�ty A�rport an a�rcraft that �s stat�onary 
at Hold M for �0 m�nutes could have both compasses 
real�gned by up to 30º, the P�’s 30º to the left and the 
P2’s 30º to the r�ght.  Once the a�rcraft leaves the hold 
and enters the runway for departure �t could take up to 
�0 m�nutes for the compasses to real�gn to magnet�c 
north.     

Although the events at London C�ty A�rport and 
s�m�lar occurrences worldw�de were almost certa�nly 
�n�t�ated by local magnet�c anomal�es, currently there 
�s no nat�onal or �nternat�onal requ�rement to assess 
or m�t�gate the effects of magnet�c anomal�es at 
aerodromes.  Accord�ngly, the follow�ng two Safety 
Recommendat�ons were made.

Safety Recommendation 2007-119

It �s recommended that ICAO amend Annex �4 to 
h�ghl�ght the �mportance of ensur�ng that no a�rport 
infrastructure is allowed to alter significantly the local 
earth’s magnetic field density in areas where aircraft 
hold pr�or to departure.

Safety Recommendation 2007-120

It �s recommended that the CAA amend CAP �68 
to requ�re a�rport operators to ensure that no a�rport 
infrastructure is allowed to alter significantly the local 
earth’s magnetic field density in areas where aircraft 
hold pr�or to departure.

At present EASA does not oversee aerodrome standards 
�n member states.  However, EASA Not�ce of Proposed 
Amendment (NPA) 06/2006 – ‘Basic principals and 
essential requirements for the safety and interoperability 
regulation of aerodromes’, noted that the organ�sat�on 
“�s set to become by 20�0, the European author�ty w�th 
extended powers cover�ng all aspects of c�v�l av�at�on 
safety”, �nclud�ng the safety of aerodrome operat�ons.  
Therefore, the follow�ng Safety Recommendat�on was 
made.

Safety Recommendation 2007-121

It �s recommended that EASA requ�re a�rport operators 
to ensure that no a�rport �nfrastructure �s allowed to alter 
significantly the local earth’s magnetic field density in 
areas where a�rcraft hold pr�or to departure.

Safety action by airport operator

The a�rport operator �ssued the follow�ng NOTAM, val�d 
from �9 January 2007 unt�l 7 July 2007, �ntended to 
�ncrease awareness of the magnet�c anomaly �n the area 
of the Runway 28 hold:

‘When using Runway 28 hold some aircraft types 
may experience magnetic disturbances affecting 
the heading reference system.  Pilots should ensure 
that when positioned for take off from Runway 28, 
the aircraft heading reference is checked against the 
runway alignment.  Flight crew noticing a compass 
anomaly on departure should notify ATC.’
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Th�s NOTAM, des�gnated C0248/07, was re�ssued on 
27 June 2007.

NOTAMs may, where appropr�ate, be permanent.  
However, Chapter 9, sect�on 4 of CAP 4�0 – ‘Manual of 
Flight Information Services’ ent�tled ‘NOTAM’ states:

‘…operational information not covered by AIP 
Amendment or AIP Supplement will be issued as 
a NOTAM… …including changes of operational 
significance (permanent or temporary) which 
need to be introduced at short notice.  Such 
changes will be superseded, as soon as possible, 
by AIP Amendment or AIP Supplement as 
necessary.’

Accord�ngly, the follow�ng Safety Recommendat�on 
was made.

Safety Recommendation 2007-122

It �s recommended that the C�v�l Av�at�on Author�ty 
(CAA) should ensure that NOTAM C0248/07, relat�ng 
to magnet�c anomal�es at London C�ty A�rport, �s 
superseded by an appropr�ate amendment to the AIP 
�n the form of a ‘Warn�ng’ within the ‘Local Traffic 
Regulat�ons’ sect�on of the entry for London C�ty 
A�rport.

Safety action by aircraft operator

There were no further reports of such occurrences for 
several months after the a�rcraft operator �ssued adv�ce 
to �ts p�lots regard�ng the magnet�c anomal�es �n the loop 

hold at LCY.  However, two recent events �nd�cate that 
the problem pers�sts and that adequate remed�al act�on 
�s not always taken by p�lots of affected a�rcraft.

Therefore, �n order to ma�nta�n awareness of th�s 
phenomenon and the correct remed�al act�on, the 
follow�ng Safety Recommendat�on was made:

Safety Recommendation 2007-123

It �s recommended that the CAA should requ�re 
each operator approved to operate at London C�ty to 
�nclude �n �ts Category C br�ef for that a�rport an entry 
h�ghl�ght�ng the presence of the magnet�c anomaly and 
procedures for m�t�gat�ng �ts effects.

Although operator awareness and the correct 
appl�cat�on of remed�al procedures w�ll help to 
m�t�gate the affects of the magnet�c anomaly, the 
cont�nued �nc�dence of related occurrences suggests 
that the problem w�ll pers�st unt�l the anomaly �tself 
�s removed.  Accord�ngly, the follow�ng Safety 
Recommendat�on was made:

Safety Recommendation 2007-124

It �s recommended that the CAA should requ�re 
London C�ty A�rport Ltd to m�t�gate the effects of the 
magnet�c anomaly �n the loop hold so that �t no longer 
affects the normal operat�on of a�rcraft.
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ACCIDENT

Aircraft Type and Registration:  Aqu�la AT0�, G-uILA

No & Type of Engines:  � Rotax 9�2-S3 p�ston eng�ne

Year of Manufacture:  2007 

Date & Time (UTC):  23 September 2007 at ��40 hrs

Location:  Lasham Aerodrome, Hampsh�re

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - �    Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Damage to nose land�ng gear and propeller.  Heavy 
land�ng and eng�ne shock-load�ng checks to be carr�ed 
out

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

Commander’s Age:  5� years

Commander’s Flying Experience:  2�3 hours (of wh�ch 50 were on type)
 Last 90 days - 43 hours
 Last 28 days - �3 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

During the final approach to land the pilot raised the 
nose of the a�rcraft to extend the approach and avo�d 
undershoot�ng the grass runway.  The a�rcraft stalled, 
landed on �ts nose leg, wh�ch collapsed, and the propeller 
struck the ground.  Ne�ther of the occupants of the a�rcraft 
were injured and there was no fire.

History of the flight

The a�rcraft was land�ng on the grass central area to the 
west of Runway 23 bounded by Runway 09/27 and the 
two unused Runways 05/23 and �6/34.  Before depart�ng 
on the flight from Headcorn Aerodrome, the pilot had 
obta�ned an update on the weather cond�t�ons at Lasham 

Aerodrome from the res�dent tug p�lot.  The surface w�nd 

was forecast to be from �90º at up to �0 kt, w�th broken 

cloud at 2,500 ft and 20 km v�s�b�l�ty.

The final approach was commenced at 500 ft and the 

p�lot reported that the actual weather cond�t�ons were 

as forecast, although she commented that the w�ndsock 

�nd�cated l�ttle w�nd at the surface.  Dur�ng the latter part 

of the approach the p�lot assessed that G-uILA would 

land short of the grass landing area and, with full flap 

selected, she ra�sed the nose of the a�rcraft to extend the 

approach.  The a�rcraft stalled at a he�ght of about �5 ft, 

landed on the grass runway on �ts nose land�ng gear, 
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wh�ch collapsed, and the propeller struck the ground:  
the p�lot could not recall whether she added power.   

Ne�ther the p�lot nor her passenger were �njured and they 
ex�ted the a�rcraft normally after �t had been shut down.  
There was no fire and no assistance was required from 
the Airfield Fire and Rescue Service.  The pilot noted that 
there seemed to be more w�nd than had been �nd�cated 
dur�ng the approach and that �t was gusty.  In a cand�d 
account, she concluded that the acc�dent was the result 
of insufficient speed on final approach.

At the t�me of th�s report, heavy land�ng and eng�ne 
shock-load�ng checks were due to be carr�ed out.

Lasham Aerodrome �s operated by the Lasham Gl�d�ng 
Society.  The society’s Airfield Manual includes a section 
on VISITING LASHAM BY AIR.  It states:

‘Runway 05/23 is the Medium Runway and runs 
north-east/south-west. It stands out well from the 
air but the surface is rough and is not used for 
take-off or landing.  Visiting light aircraft will 
land in the grass centre triangle formed by the 
crossing of the hard runways….  If landing on the 
south-westerly run or taking off to the north-east, 
turbulence can be expected due to the line of trees 
that you cross on landing /take-off.

Visiting glider pilots should note that there is a 
great risk from undershooting in both directions 
and should therefore aim to land well up the 
airfield in this wind direction. If this runway is in 
use, the wind is likely to be strong and so there 
will be a wind gradient and turbulence.’
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ACCIDENT

Aircraft Type and Registration:  Cessna �52, G-BGIB

No & Type of Engines:  � Lycom�ng O-235-L2C p�ston eng�ne

Year of Manufacture:  �979 

Date & Time (UTC):  �9 September 2007 at �547 hrs

Location:  Redhill Airfield, Surrey

Type of Flight:  Tra�n�ng 
  
Persons on Board: Crew - �      Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Nosewheel fork detached from gear leg;  damage to nose 
gear leg and surround�ng structure; eng�ne shock-loaded 
and propeller bent

Commander’s Licence:  Student

Commander’s Age:  48

Commander’s Flying Experience:  ��� hours (of wh�ch ��� were on type)
 Last 90 days - 36 hours
 Last 28 days - 2� hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

A student p�lot, w�th only seven hours of solo exper�ence 
was attempt�ng to land �n gusty cond�t�ons.  The a�rcraft 
bounced tw�ce, and the nose gear fork and nosewheel 
became detached.  

History of the flight

The student p�lot had completed seven hours of solo 
training.  He arrived at the airfield and, after discussing 
w�th h�s �nstructor, he wa�ted unt�l the �450 hrs Automat�c 
Term�nal Informat�on System broadcast before us�ng 
that �nformat�on to dec�de whether or not the cond�t�ons 
were too gusty to fly.  The instructor’s brief to the student 
�ncluded deal�ng w�th the gusty cond�t�ons, and how to 
deal w�th bounc�ng dur�ng land�ng.

The pilot decided he would fly, but if the conditions 
proved too difficult he would land after the first circuit.  
The p�lot proceeded to complete s�x ‘touch-and-goes’ 
w�thout �nc�dent.  The seventh approach was normal; 
the a�rcraft was l�ned up for Runway 26R, two stages 
of flap were selected and the speed was 65 kt as the 
aircraft crossed the airfield boundary.  During the flare 
the a�rcraft lost he�ght and bounced tw�ce on the runway, 
and the nose fork became detached before the p�lot could 
apply power.  The nose gear leg dug �nto the grass and 
the a�rcraft came to a stop on the runway ahead of the 
�ntersect�on w�th Runway �8/36.  The p�lot was unhurt, 
and he vacated the a�rcraft normally. 
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Weather

The actual weather at the t�me of the acc�dent agreed 
w�th the forecast.  V�s�b�l�ty was good, �t was dry, and 
the w�nd was from 240º at �5 kt.  However, the w�nd was 
var�able �n strength, and the d�rect�on was vary�ng from 
�90º to 270º.

Discussion

The p�lot was br�efed about the gusty cond�t�ons, 
however �t appears that the a�rcraft encountered a gust 
too severe for h�s level of exper�ence.
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INCIDENT

Aircraft Type and Registration:  Cessna F�72M Skyhawk, G-BEMB

No & Type of Engines:  � Lycom�ng O-320-E2D p�ston eng�ne

Year of Manufacture:  �976 

Date & Time (UTC):  30 October 2007 at �000 hrs

Location:  South of Shoreham A�rport

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  64 years

Commander’s Flying Experience:  385 hours (of wh�ch 290 were on type)
 Last 90 days - �2 hours
 Last 28 days -   0 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

The p�lot d�verted and undertook a precaut�onary land�ng 
after experiencing an aileron control restriction in flight.  
It �s bel�eved that the restr�ct�on was caused by the 
engagement of the autop�lot. 

History of the flight

The p�lot and h�s passenger departed Goodwood for 
a flight to Lydd.  Shortly after informing Shoreham 
Approach that he was south of Shoreham at 3,�00 feet, 
the p�lot began to exper�ence a problem w�th the a�lerons, 
which he described as freezing and trying to fight back. 
He had to use �ncreas�ng amounts of r�ght rudder and 
had to apply cons�derable pressure to the yoke to keep �t 
from mov�ng to the left.  At th�s stage the p�lot bel�eved 
that a loose object was part�ally jamm�ng the controls.  

He �nformed Shoreham Approach of h�s problem and 
the controller suggested a descent and r�ght base jo�n for 
Runway 02.  The pilot did not want to fly over Shoreham 
town and therefore declared a ‘MAYDAY’ and told the 
controller that he had severe control problems and was 
unable to land on Runway 02.  The controller therefore 
cleared h�m for an approach for Runway 20, wh�ch 
would enta�l a downw�nd land�ng.  The a�rcraft made 
an uneventful land�ng and dur�ng the tax� to the park�ng 
area the p�lot noted that when he relaxed h�s gr�p on 
the yoke �t moved fully to the left.  After the a�rcraft 
was shut down and the electr�cal power turned off, the 
a�lerons operated normally.
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Engineering investigation

Two days after the �nc�dent, an eng�neer�ng organ�sat�on 
based at Shoreham was asked to �nspect the a�rcraft 
and an eng�neer carr�ed out a funct�onal check of the 
controls, wh�ch operated sat�sfactor�ly.  The a�rcraft was 
equ�pped w�th a bas�c autop�lot that had w�ng levell�ng 
and head�ng fac�l�t�es that were act�vated by two separate 
rocker sw�tches.  The eng�neer engaged the w�ng levell�ng 
funct�on and reproduced the symptoms wh�ch the p�lot 
exper�enced on the ground.  Because the eng�neer was 
unable to ver�fy the �ntegr�ty of the autop�lot, he pulled 
and gagged the autop�lot c�rcu�t breaker. The a�rcraft has 
since flown satisfactorily with the system inhibited.

Comment

The p�lot’s and eng�neer’s reports �nd�cate that at some 
point during the flight the autopilot wing levelling 
funct�on became engaged.  The eng�neer �nformed the 
AAIB that unless there �s a fault �n the autop�lot, �t 
de-latches when power �s turned off and �s turned on by 
mov�ng the rocker sw�tches after the electr�cal power 
�s turned on.  The p�lot sa�d that he v�sually checked 
that the autopilot was switched off during his pre‑flight 
check and that ne�ther he nor h�s passenger touched the 
autopilot controls during the flight.



42©  Crown copyr�ght 2008

 AAIB Bulletin: 1/2008 G-ANJA and G-GGJK EW/G2007/08/20 

ACCIDENT

Aircraft Type and Registration:  (�) DH82a T�ger Moth, G-ANJA
 (��) DR 400/�40B Rob�n, G-GGJk (parked)
 
No & Type of Engines:  � De Hav�lland G�psy Major I p�ston eng�ne
 
Year of Manufacture:  �939 
 
Date & Time (UTC):  28 August 2007 at �2�0 hrs

Location:  Headcorn Airfield, Kent

Type of Flight:  Tra�n�ng
 
Persons on Board: Crew - 2      Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  (�) G-ANJA - damage to lower left ma�nplane and gear 
 (ii) G‑GGJK ‑ damage to left mainplane and flap

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

Commander’s Age:  70 years

Commander’s Flying Experience:  2,254 hours (of wh�ch 234 were on type)
 Last 90 days - 7 hours
 Last 28 days - 2 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Summary 

The T�ger Moth was tax��ng out and coll�ded w�th a 
parked Rob�n DR400.

History of the flight

The handl�ng p�lot was be�ng checked out on the 
type.  He had �2,500 hours exper�ence, �nclud�ng 
both military and commercial flying, and held a valid 
A�rl�ne Transport P�lot’s L�cence.  He had prev�ously 
sat�sfactor�ly completed a check on the PA-�8, and had 
flown 169 hours in the last 90 days, of which 19 hours 
were �n the last 28 days.

The commander reported that the handl�ng p�lot was 
tax��ng slowly towards the runway and commenced 

a turn.  At about th�s t�me the commander’s attent�on 
was d�stracted by an �nterm�ttent headset m�crophone 
problem.  Both the handl�ng p�lot and the commander 
considered that there was sufficient clearance to avoid a 
parked Rob�n, however the T�ger Moth struck the Rob�n, 
damag�ng both a�rcraft.  Nobody was �njured.

The commander cons�dered that the d�stract�on caused 
by the �nterm�ttent headset was a factor, but accepted 
that �t should not have been allowed to affect h�s 
a�rmansh�p.
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ACCIDENT

Aircraft Type and Registration:  Jodel D�20A Par�s-N�ce, G-BMLB

No & Type of Engines:  � Cont�nental Motors Corp C90-�4F p�ston eng�ne

Year of Manufacture:  �965 

Date & Time (UTC):  2� October 2007 at �330 hrs

Location:  Lydd A�rport, kent

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Damage to left land�ng gear, left w�ng and a�rbrake

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

Commander’s Age:  59 years

Commander’s Flying Experience:  �74 hours (of wh�ch 29 were on type)
 Last 90 days - 0 hours
 Last 28 days - 0 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Dur�ng land�ng the a�rcraft ground looped, result�ng �n a 
part�al land�ng gear collapse.

History of the flight

The p�lot was us�ng Runway 2� at Lydd for land�ng from 
a short local flight.  The asphalt runway was dry with 
a surface w�nd of �90º/3 kt.  On touchdown G-BMLB 
began to osc�llate �n yaw.  The p�lot was unable to rega�n 
control and the a�rcraft ground looped.  Dur�ng the 
ground loop the left land�ng gear collapsed result�ng �n 

damage to the w�ng and a�rbrake.  The p�lot, who was 
wear�ng a full harness, was un�njured and able to vacate 
the a�rcraft normally.

The pilot commented that he had not flown the aircraft 
for three months and that most of his recent flying had 
been on a�rcraft w�th nose gear.  He cons�dered that 
a refresher flight with an instructor prior to flying a 
tailwheel equipped aircraft would have been beneficial.



44©  Crown copyr�ght 2008

 AAIB Bulletin: 1/2008 G-AKHP EW/G2007/07/14 

ACCIDENT

Aircraft Type and Registration:  M�les M65 Gem�n� �A, G-AkHP

No & Type of Engines:  2 Blackburn C�rrus M�nor II p�ston eng�nes

Year of Manufacture:  �947 

Date & Time (UTC):  30 July 2007 at �703 hrs

Location:  Shoreham Airfield, Sussex

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Damage to rudder of adjacent a�rcraft

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

Commander’s Age:  N/k

Commander’s Flying Experience:  2,000 hours (of wh�ch 0 were on type)
 Last 90 days - N�l 
 Last 28 days - N�l

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and add�t�onal AAIB �nqu�r�es

Synopsis

Wh�lst tax��ng away from the fuel pumps, the wheel 
brakes became �neffect�ve.  In an attempt to stop the 
a�rcraft us�ng the park�ng brake lever, the lever fa�led.  
Desp�te shutt�ng down both eng�nes, the a�rcraft rolled 
forward and coll�ded w�th the ta�l of a parked T�ger 
Moth, caus�ng damage to �ts rudder.

Circumstances of the accident

The a�rcraft had recently been acqu�red by the owner.  
His intention was to conduct a familiarisation flight from 
Shoreham to L�ttle Staughton w�th a passenger, who had 
approx�mately 20 hours exper�ence on type.  

After start�ng the eng�nes the a�rcraft was tax�ed to the 

fuel pumps.  Brake operat�on was normal dur�ng the tax� 

and held the a�rcraft w�th the eng�nes runn�ng wh�lst 

wa�t�ng for another a�rcraft to complete refuell�ng.  It 

then pulled forward and the eng�nes were shut down as 

the a�rcraft was parked by the fuel pumps.  

After refuell�ng, the eng�nes were restarted, the brakes 

were released and the a�rcraft started to roll forward.  At 

th�s po�nt the p�lot attempted to turn the a�rcraft to the r�ght 

but found that �t would not respond e�ther to d�fferent�al 

brak�ng �nputs or to the park�ng brake lever on the 

�nstrument panel.  In the attempt to stop the a�rcraft, the 

lever fractured at �ts base and bent backwards.  The p�lot 

stopped the eng�nes by sw�tch�ng off both magnetos, but 
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the a�rcraft cont�nued to roll at a slow walk�ng pace unt�l 
�t struck the ta�l of a T�ger Moth a�rcraft that was parked 
close to the tax�way.  The Gem�n� was undamaged, but 
m�nor damage was caused to the T�ger Moth’s rudder.
  
The Gem�n� a�rcraft �s equ�pped w�th cable operated drum 
brakes; pull�ng the ratcheted park�ng brake lever appl�es 
the brakes to both ma�n wheels, but v�a a m�x�ng un�t that 
also enables the brakes to be appl�ed d�fferent�ally us�ng 
the rudder pedals.  The owner of the a�rcraft �n�t�ated 
an �nvest�gat�on of the brak�ng system after the �nc�dent 

but found no fa�led component other than the operat�ng 
lever.  However, he cons�dered that th�s fa�led as a result 
of excess�ve force appl�ed dur�ng h�s �ncreas�ngly frant�c 
efforts to halt the a�rcraft. 
 
The brake system r�gg�ng procedure �s somewhat 
complex and the nature of the des�gn �s such, �n the 
op�n�on of the owner, that a small r�gg�ng error can result 
�n a d�sproport�onate loss of brak�ng effect�veness.  After 
re-r�gg�ng the system, the brakes operated sat�sfactor�ly.  
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ACCIDENT

Aircraft Type and Registration:  P�per L2�B Super Cub, G-SCuB

No & Type of Engines:  � Lycom�ng O-290-D2 p�ston eng�ne

Year of Manufacture:  �954 

Date & Time (UTC):  6 October 2007 at �653 hrs

Location:  Anw�ck, near Sleaford, L�ncolnsh�re

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - �      Passengers - �

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

Nature of Damage:  A�rcraft extens�vely damaged, power cables damaged

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

Commander’s Age:  39 years

Commander’s Flying Experience:  46 hours (45 were on type)
 Last 90 days - 8 hours
 Last 28 days - 0 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis 

Whilst making a precautionary overflight of the airstrip 
pr�or to land�ng, the a�rcraft was �nadvertently allowed 
to descend.  The r�ght wheel snagged a set of power 
cables, wh�ch spun the a�rcraft round, before �t struck 
the ground.  Recent cult�vat�on of the land resulted 
�n a low v�sual contrast between the cables and the 
background, mak�ng them hard for the p�lot to see.

History of the flight

After a 30 minute local flight, the pilot returned to the 
farm str�p from wh�ch he had taken off.  On departure, 
he noticed that there were birds in the fields adjacent to 
the str�p and cons�dered �t prudent to make an �nspect�on 
pass pr�or to land�ng.  He pos�t�oned the a�rcraft to 
overfly the strip diagonally from east to west, with 

the �ntent�on of land�ng on grass Runway 07.  Wh�lst 

look�ng out to check that the runway and approach 

path were clear, he �nadvertently allowed the a�rcraft 

to develop an excess�ve s�nk rate, caus�ng �ts r�ght 

wheel to snag on �� kVA power cables at the eastern 

end of the str�p.  The a�rcraft spun round and struck the 

ground, out of control, com�ng to rest a short d�stance 

from the cables.  The p�lot and passenger, who were 

wear�ng four-po�nt harnesses, were ser�ously �njured.  

Desp�te h�s �njur�es, the p�lot was able to ex�t the 

a�rcraft una�ded and call the emergency serv�ces, who 

arr�ved qu�ckly at the scene.  

The p�lot assessment of the cause of the acc�dent was 

that the rate of descent developed because he was 
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concentrat�ng on the �nstruments and h�s lookout, and 
the lack of contrast between the power cables and the 
background, made them hard to see.  
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ACCIDENT

Aircraft Type and Registration:  P�per PA-28-�8� Cherokee Archer III, G-LkTB

No & Type of Engines:  � Lycom�ng O-360-A4M p�ston eng�ne

Year of Manufacture:  200� 

Date & Time (UTC):  �9 July 2007 at ���5 hrs 

Location:  Otherton Airfield, Staffordshire

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - �  Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Nosewheel collapse

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

Commander’s Age:  39 years

Commander’s Flying Experience:  �08 hours (of wh�ch �07 were on type)
 Last 90 days - 2 hours
 Last 28 days - 2 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and AAIB enqu�r�es 

Synopsis

Follow�ng a loss of electr�cal power and an apparent loss 
of eng�ne power, the p�lot made a precaut�onary land�ng 
at Otherton Airfield.  The aircraft ran off the end of the 
runway and into a recently ploughed field where the nose 
land�ng gear collapsed.

History of the flight

The pilot reported that he planned to fly from Manchester 
Internat�onal A�rport to Halfpenny Green, v�a Congleton.  
The a�rcraft was equ�pped w�th a GPS rece�ver, two VHF 
radios and a transponder all fitted with digital displays.  
Approx�mately 5 nm south of Stoke-on-Trent, and 30 to 
35 minutes into the flight, the radio and GPS displays 
started to flicker and eventually failed.  The pilot was still 

able to commun�cate w�th Shawbury Radar, who were 

prov�d�ng h�m w�th a Fl�ght Informat�on Serv�ce, and he 

adv�sed them of h�s pos�t�on and �nformed them that he 

was exper�enc�ng rad�o problems.  He then lost contact 

w�th Shawbury Rad�o but h�s subsequent rad�o calls 

were “unexpectedly” answered by London Informat�on.  

Shortly after he passed h�s deta�ls to London Informat�on 

the rad�o fa�led completely.   In order to ver�fy h�s 

pos�t�on the p�lot started to orb�t, set the carburettor heat 

to HOT and also descended to h�s last reported he�ght of 

2,800 feet.  As the a�rcraft reached 2,800 feet he opened 

the eng�ne throttle to ma�nta�n he�ght and speed, but 

the eng�ne d�d not �mmed�ately respond and sounded, 

and felt, as �f �t was runn�ng rough. The p�lot bel�eved 
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that he had both an electr�cal and an eng�ne fault and, 
as he was near Otherton Airfield, he decided to make a 
precaut�onary land�ng.

The a�rcraft arr�ved �n the overhead at approx�mately 
2,000 feet and the p�lot selected Runway 25 as the longest 
and best opt�on to land on.  He sa�d he was consc�ous 
that the grass runway m�ght not be long enough to stop 
on, but he could see a suitable field at the end of the 
runway wh�ch he could run �nto.  He made a normal 
powered approach and configured the aircraft for a short 
field landing.  However, on base leg the engine again 
appeared to be slow to respond to the throttle be�ng 
opened.  The p�lot sa�d that the a�rcraft touched down at 
the threshold, but halfway along the runway he real�sed 
that he was land�ng downh�ll and would not be able to 
stop on the runway.  He sa�d that he cons�dered go�ng 
around, but w�th the M6 motorway approx�mately � nm 
d�rectly ahead, and the poor eng�ne accelerat�on, dec�ded 
to cont�nue w�th the land�ng.  The a�rcraft travelled 
approx�mately 20 to 30 feet �nto the recently ploughed 
field at the end of the runway when the nose leg collapsed 
and the a�rcraft came to a halt. 

Description of the electrical system

The a�rcraft was equ�pped w�th a 28 volt d�rect current 
electr�cal system.  A 75 amp alternator and a 24 volt 
battery were connected to a busbar wh�ch prov�ded power 
to all the electr�cal equ�pment w�th the except�on of the 
starter motor.  The battery and alternator were controlled 
by the Battery Master and Alternator sw�tches, wh�ch 
were rocker type sw�tches mounted on the overhead 
panel.  Alternator and Low Voltage warn�ng l�ghts were 
conta�ned �n the annunc�at�on panel, pos�t�oned �n front 
of the p�lot near the top of the �nstrument panel. The 
Alternator l�ght �llum�nates when there �s no electr�cal 
current from the alternator and the Low Voltage l�ght 
�llum�nates when the alternator output �s lost and the 

electr�cal system �s draw�ng power from the battery 
alone. A d�g�tal ammeter, mounted on the �nstrument 
panel, also prov�des a v�sual �nd�cat�on of the current 
produced by the alternator. 

Engineering investigation 

Follow�ng the repa�r of the a�rcraft, the ma�ntenance 
organ�sat�on carr�ed out eng�ne ground runs and tests of 
the electr�cal generat�on system w�th the same eng�ne 
and electrical components that had been fitted to the 
aircraft during the accident flight.  The engine, electrical 
and warn�ng systems all performed sat�sfactor�ly. 
 
Comment

The p�lot gave a very honest account of the acc�dent 
and, even though he could not recall the  warn�ng l�ghts 
be�ng �llum�nated, he felt that dur�ng the pre-start checks 
he m�ght not have selected the alternator sw�tch to ON.  
The consequence of such an act�on �s that the a�rcraft 
electr�cal equ�pment would run d�rectly from the battery, 
wh�ch would become d�scharged after approx�mately 
30 m�nutes.  Such a scenar�o �s cons�stent w�th the loss of 
the GPS and radio after 30 to 35 minutes into the flight.  
The unexpected response from London Informat�on may 
have been because the rad�o was pre-set to �24.75 MHz, 
the frequency for London Informat�on.  It �s l�kely that 
with the battery voltage decreasing there was insufficient 
power to operate all the electr�cal equ�pment and the rad�o 
therefore stopped work�ng.  However as other electr�cal 
equ�pment shut down �t �s poss�ble that the battery power 
was then sufficient to power up the radio again, which 
then defaulted to the pre-set frequency.

The p�lot commented that after the acc�dent he 
remembered that the eng�ne was slow to respond when 
the throttle was moved qu�ckly dur�ng stall recovery 
exerc�ses.  Carburettor heat set at HOT enr�ches the 
fuel/a�r m�xture, causes a reduct�on �n eng�ne power and 
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can adversely affect the accelerat�on of the eng�ne as the 
p�lot advances the throttle.  Th�s negat�ve effect would 
be compounded �f the p�lot were to rap�dly advance the 
throttle such that the accelerator pump �n the carburettor 

prov�des even more fuel to an already over-r�ch m�xture.  
The result would be an eng�ne that would be slow to 
accelerate and m�ght also run roughly.
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ACCIDENT

Aircraft Type and Registration:  P�tts S-�C Spec�al, G-BRVL

No & Type of Engines:  � Lycom�ng IO-320-B�A p�ston eng�ne

Year of Manufacture:  �98� 

Date & Time (UTC):  �� August 2007 at �230 hrs

Location:  F�shburn, Co Durham

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Two w�ng t�ps damaged; spats broken

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

Commander’s Age:  37 years

Commander’s Flying Experience:  2,2�9 hours (of wh�ch �65 were on type)
 Last 90 days - 98 hours
 Last 28 days - 37 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

The a�rcraft landed normally, then swung gently to the 
left and entered a wheat field where it came to a halt on 
�ts nose and a w�ng-t�p.

Pilot report

The pilot reported that following an uneventful flight 
from Leem�ng, he carr�ed out an overhead jo�n followed 
by an 800 ft c�rcu�t.    A s�de-sl�pped approach, w�th 
the r�ght w�ng down was carr�ed out at �00 mph.  The 
aircraft was flared, the wings were levelled and a 
tail‑wheel first landing carried out touching down just 
beyond the threshold. The a�rcraft soon settled on the 
main wheels although it became airborne again briefly 
as a consequence of a bump �n the grass surface.  The 
a�rcraft then dr�fted left and the p�lot made a moderate 

correct�on w�th r�ght rudder.  The throttle rema�ned 

closed from the touchdown, w�th the st�ck held fully 

back.  The left  lower w�ng then contacted long grass at 

the runway edge caus�ng the a�rcraft to sw�ng further to 

the left and enter a wheat field, despite full right rudder 

appl�cat�on.

On enter�ng the crops, the p�lot centred the rudder and 

a�lerons and the a�rcraft ran stra�ght wh�lst qu�ckly 

decelerat�ng.  The r�ght lower w�ng touched the ground 

and the a�rcraft came to rest on �ts sp�nner, the spats and 

the left upper w�ng-t�p.

The pilot concluded that although he flew a right wing 

down s�de-sl�pped approach, normal for the P�tts, the 
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unfam�l�ar narrow grass runway and the lack of v�s�b�l�ty 
of the left s�de of the str�p, coupled w�th a local surface 
camber to the left, influenced his ground run.  
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ACCIDENT

Aircraft Type and Registration: Re�ms Cessna F�52, G-BHCP

No & Type of Engines: � Lycom�ng O-235-L2C p�ston eng�ne

Year of Manufacture: �979

Date & Time (UTC): 28 January 2006 at �430 hrs

Location: Meden Vale, Nott�nghamsh�re

Type of Flight: Tra�n�ng

Persons on Board: Crew - 2 Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage: Nose land�ng gear damaged and lower eng�ne cowl�ng 
d�storted

Commander’s Licence: Commerc�al P�lot’s L�cence w�th Instrument and 
Instructor Rat�ngs

Commander’s Flying Experience: �,500 hours (of wh�ch 700 were on type)
 Last 90 days - �00 hours
 Last 28 days -   25 hours

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

Synopsis

After approximately 20 minutes of flight the engine rpm 
started to decrease, w�th the eng�ne runn�ng unevenly 
and produc�ng severe v�brat�on pr�or to stopp�ng.  The 
pilot successfully landed the aircraft in a field, with no 
�njury to the occupants.  An eng�neer�ng exam�nat�on 
revealed that the No 4 cyl�nder had separated from 
the eng�ne due to a fat�gue crack that had or�g�nated 
from an external surface corros�on p�t.  A search of 
the C�v�l Av�at�on Author�ty’s Mandatory Occurrence 
Report�ng database revealed 23 s�m�lar events.  The 
Bureau D’Enquetes et D’Analyses Pour La Secur�te 
De L’Av�at�on C�v�le (BEA) has reports of 34 s�m�lar 
events occurr�ng �n France.  Th�s AAIB report carr�es 
seven Safety Recommendat�ons.   

History of the flight

Approximately 20 minutes into the flight the instructor 
appl�ed full power to �n�t�ate a cl�mb.  About 5 to 
�0 seconds after the appl�cat�on of power the rpm reduced 
and the eng�ne began to run unevenly.  The �nstructor 
appl�ed carburettor heat and found that the eng�ne rpm 
became errat�c, accompan�ed by severe v�brat�on.  W�th 
the carburettor heat rema�n�ng appl�ed he tr�mmed the 
a�rcraft for the best gl�de speed, transm�tted a ‘PAN’ call 
on the departure airfield’s frequency and started to look 
for a suitable field for an emergency landing when the 
propeller and v�brat�on suddenly stopped.  The �nstructor 
carr�ed out the forced land�ng checks, wh�ch �ncluded 
briefing the student and transmitting a ‘MAYDAY’ call.  
The aircraft was successfully landed in a field about half 
a m�le to the south-east of the v�llage of Meden Vale, 
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caus�ng damage to the nose land�ng gear and d�stort�on of 
the lower eng�ne cowl�ng.  Both the �nstructor and student, 
who were not �njured, evacuated the a�rcraft safely.

Engineering and metallurgical examination

Inspect�on by the ma�ntenance organ�sat�on revealed 
that the No 4 cyl�nder had completely separated from 
the engine in the area between the cooling fins and 
the cylinder‑to‑crankcase mounting flange (Figure 1).  
The p�eces of the cyl�nder were sent to AAIB for 

deta�led metallurg�cal exam�nat�on.  The metallurg�cal 
exam�nat�on showed that corros�on had occurred on the 
outer surface of the cyl�nder wh�ch, over a per�od of t�me, 
had reduced the wall th�ckness and produced corros�on 
p�ts.  These corros�on p�ts acted as stress ra�sers wh�ch, 
comb�ned w�th the reduced cyl�nder wall th�ckness, 
allowed fat�gue �n�t�at�on and propagat�on.  A fat�gue 
crack �n�t�ated and propagated around approx�mately 
36% of the cylinder’s circumference prior to the final 
overload fa�lure.

Cooling
fins

Cylinder to
crankcase
mounting

flange

Cylinder
head

Cylinder
barrel

Photograph 1
Lycoming 0-235 Series Engine Cylinder

Figure 1

Lycom�ng 0-235 Ser�es Eng�ne Cyl�nder
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Aircraft history

The a�rcraft had been on the uk reg�ster s�nce �t was 

manufactured and had been owned and operated by a 

number of individuals and flight training organisations.  

The prev�ous owner/operator ceased operat�ons �n 

Apr�l �998 and went �nto rece�versh�p.  The a�rcraft was 

purchased at auction from the Official Receiver by the 

current owner at the beg�nn�ng of 2005.  It �s understood 

that between Apr�l �998 and January 2005 the a�rcraft 

was normally stored �n the open but occas�onally, for 

short per�ods, �n a hangar.  Dur�ng th�s per�od the eng�ne 

was occas�onally ground run, although there �s no wr�tten 

record of th�s.  Only the current a�rframe and eng�ne 

log books were w�th the a�rcraft when �t was purchased 

by the �nd�v�dual who st�ll owned �t at the t�me of the 

acc�dent.  The prev�ous owner/operator was no longer 

�nvolved �n av�at�on and h�s whereabouts, together w�th 

the m�ss�ng log books, could not be establ�shed.

Engine history

The eng�ne was manufactured �n �978 but �t �s not 

known �f the fa�led No 4 cyl�nder was �nstalled at that 

t�me as there were no records kept of the ser�al numbers 

of the cylinders fitted to the engine at manufacture.  It 

�s not known when the cyl�nder was manufactured as 

records were not kept of the cyl�nder ser�al numbers by 

the eng�ne manufacturer.  

In �997 the eng�ne was overhauled and g�ven a new log 

book that started at ‘zero hours’.  It also conta�ned an 

entry by the JAR �45-approved overhaul organ�sat�on 

which referred to one of their internal files, for the 

deta�l of the work that they had carr�ed out.  There 

was also a copy of the JAA Form One, the Author�sed 

Release Certificate, which also referenced the overhaul 

organisation’s internal file.  The overhaul organisation 

had destroyed all the�r documentat�on relat�ng to the 

overhaul �n �997, as allowed �n JAR (EASA) �45.55 

paragraph (c) (Append�x �).  None of the overhaul 

documentat�on had been suppl�ed to the a�rcraft owner 

or operator by the approved overhaul organ�sat�on.  It 

was noted that �t �s common pract�ce for EASA/JAR 

Part-�45 organ�sat�ons to reta�n deta�led worksheets and 

not to prov�de the or�g�nals or cop�es to a�rcraft owners 

or operators.

There was no �nd�cat�on �n the new log book of the 

hours that the eng�ne had run s�nce �t was manufactured 

�n �978 and no eng�ne log books pr�or to the overhaul 

�n �997 were ava�lable.  At the t�me of the acc�dent the 

eng�ne had completed �62 hours s�nce the overhaul. 

In August 2005, 80 hours s�nce overhaul, the eng�ne was 

found to have a low rpm at full power.  As part of the 

remed�al work carr�ed out, all the cyl�nders were removed 

and honed, the valves removed, re-lapped and leak 

checked, and new piston rings fitted.  In December 2005, 

�5� hours s�nce overhaul, an o�l leak was found around 

the base of the No 4 cyl�nder.  The leak was traced to a 

spl�t cyl�nder base seal, wh�ch was replaced.

Other cases of Lycoming O-235 series engine cylinder 
failures

The CAA Mandatory Occurrence Report�ng (MOR) 

and AAIB Acc�dent databases were searched for s�m�lar 

occurrences �nvolv�ng the fa�lure of a cyl�nder from 

a Lycom�ng O-235 ser�es eng�ne.  The CAA database 

revealed 24 occurrences (Table �) (wh�ch �ncludes the 

one that �s the subject of th�s report), seven of wh�ch 

have been the subject of an �nvest�gat�on by an acc�dent 

�nvest�gat�on organ�sat�on (s�x by the AAIB and one by 

the BFu, the German equ�valent of the AAIB).  The 

�7 occurrences that were not �nvest�gated by an acc�dent 

�nvest�gat�on organ�sat�on e�ther resulted �n a safe land�ng 

or were found dur�ng ma�ntenance.  Seven of the cyl�nders 
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were part number LW ��633 and three were part number 
LW �6703; for the rema�n�ng �4, the part numbers are not 
known.  The d�fference between the two cyl�nders �s that 
part number LW �6703 has a shot-peened outer surface 
whereas part number LW ��633 has not.  unfortunately the 
reports on some of these ‘non-�nvest�gated’ occurrences 
om�tted a number of relevant facts, wh�ch �ncluded the 
eng�ne hours, the cyl�nder part number, the or�g�n, type 
and exact locat�on of the cyl�nder fa�lure and the type of 
flight being undertaken.

On �9 Apr�l 2005 a Cessna �52, reg�strat�on G BHFC, 
was �nvolved �n an acc�dent due to an eng�ne fa�lure near 
Hardwick Airfield in Norfolk (AAIB Bulletin 7/05).  
The report concluded that the most l�kely cause of the 
Lycom�ng O-235-L2C eng�ne stoppage was the fa�lure of 
the No 4 cyl�nder due to fat�gue crack�ng around the base 
of the cyl�nder, wh�ch �n�t�ated from corros�on p�tt�ng.  
Th�s allowed the upper part of the cyl�nder to break free.  
As part of th�s �nvest�gat�on �nto the acc�dent to G-BHCP, 
the fa�led cyl�nder parts from G-BHFC were subjected to 
a deta�led metallurg�cal exam�nat�on.  Th�s exam�nat�on 
confirmed that the failure was by a fatigue crack 
mechan�sm that had or�g�nated from an area of corros�on 
that was located in the area between the barrel cooling fins 
and the cylinder to crankcase mounting flange (Figure 1).  
The fat�gue crack had propagated around approx�mately 
30% of the cylinder’s circumference prior to the final 
overload fa�lure.

up to October �998, �5 cases of cyl�nder fa�lure on 
Lycom�ng O-235 ser�es eng�nes had been reported to 
the D�rect�on Generale De L’Av�at�on C�v�le (DGAC) �n 
France.  Th�s number of cyl�nder fa�lures prompted the 
DGAC to �ssue A�rworth�ness D�rect�ve �998-225(A) 
(see the next paragraph), w�th Rev�s�on 6 be�ng �ssued 
on 27 December 2000.  By November 2003 a total of 
34 cases of cyl�nder fa�lure had been reported (Table 2). 

Service Instruction and Airworthiness Directive

Dur�ng the late �990s Lycom�ng, the eng�ne 
manufacturer, became aware of a number of O-235 
cyl�nder barrel fa�lures �n Europe.  As a result, there was 
a change �n the preparat�on and pa�nt�ng of cyl�nders 
and eng�nes sh�pped overseas, and shot-peen�ng was 
�ntroduced for O-235 cyl�nders.

On 26 January 200� Lycom�ng �ssued Serv�ce Instruct�on 
(SI) No �504, appl�cable to O-235 ser�es eng�nes 
operat�ng under the D�rect�on Generale de l’Av�at�on 
C�v�le (DGAC) �n France.  The reason for the SI was 
g�ven as follows:

‘The French DGAC has reported a significant 
number (of failures) of O-235 cylinder barrels 
in France.  These failures have initiated from 
corrosion pits at the base of the cylinder.  For 
O-235 engines operated under its authority, the 
French DGAC has issued AD (Airworthiness 
directive) 1998-225(a) which requires periodic 
inspection of the cylinder barrels for cracks.

Since it is not possible to determine the depth 
of pitting or the point at which corrosion will 
initiate a crack, Textron Lycoming recommends 
replacement of cylinders affected by 
AD 1998-225(a) with new cylinder assemblies 
which offer improved corrosion resistance.  
O-235 engines and cylinder kits shipped from the 
factory after the 1st September 2000 incorporate 
these new cylinder assemblies.’

The ‘�mproved corros�on res�stance’ �s understood to 
compr�se z�nc chromate treatment and shot-peen�ng, 
although the latter ass�sts fat�gue res�stance only.

Reference to the DGAC AD �998-225(A) suggests that 
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the ‘significant number’ (20 in France up to May 2000) 
of cyl�nder fa�lures �ncluded eng�nes w�th a w�de var�ety 
of calendar age and flying hours but all, generally, with 
fa�lures �n a s�m�lar area to that exper�enced by G-BHCP.  
The AD also inferred that the absence of significant 
corros�on was not a guarantee that cracks were not 
present and thus requ�red that all new, or overhauled, 
eng�nes should be subjected to a techn�que of apply�ng 
wh�te developer spray to the cyl�nder barrels, w�th the 
cooling baffles removed, and then running the engine 
�n th�s cond�t�on.  The purpose was to h�ghl�ght any 
o�l leakage through a cracked cyl�nder.  Var�ous further 
steps were deta�led should such leakage be detected or 
suspected and the procedure was to be repeated every 
50 flying hours.  On overhauled engines, an additional 
visual inspection for oil leaks, with baffles installed, 
was requ�red to be performed at 20-hour �ntervals.

W�th the format�on of EASA �n 2003 th�s DGAC AD was 
w�thdrawn and has not been re-�ssued by the EASA. 

Requirements for maintenance record entry and 
retention - UK ANO & EASA Part 145

In the un�ted k�ngdom, the A�r Nav�gat�on Order (ANO) 
2005 Sect�on �, Part 3 paragraph 22, Part 7 paragraph 9� 
and Schedule 6 spec�fy the requ�rements for ma�ntenance 
records, ma�ntenance entr�es and the�r retent�on. 

Sect�on � Part 3 paragraph 22 requ�res that any document 
wh�ch �s �ncorporated by reference �n a Log Book shall 
be deemed to be part of the Log Book and requ�res that 
every Log Book shall be preserved by the operator of 
an a�rcraft unt�l a date two years after the a�rcraft or 
component has been destroyed, or has been permanently 
w�thdrawn from use. 

Sect�on � Part 7 paragraph 9� requ�res that an operator 
of an a�rcraft preserves any document or record, and 

that �f they cease to be the operator of the a�rcraft shall 
cont�nue to preserve the document or record as �f they 
had not ceased to be the operator.  In the event of the 
operator’s death the duty to preserve the document or 
record shall fall upon the�r personal representat�ve.
 
CAA A�rworth�ness Not�ce No.�2 Append�x 6� 
(‘Append�x 2’ to th�s AAIB report), t�tled ‘Retent�on 
of Records - Post Inc�dent and Acc�dent Invest�gat�on’ 
summar�ses the requ�rement for the retent�on of 
records.  

The treatment under EASA �s sl�ghtly d�fferent.  
EASA Part-�45 deta�ls the requ�rements for the 
approval of a�rcraft ma�ntenance organ�sat�ons. 
Part-�45.A.55 (Append�x �) states that approved 
ma�ntenance organ�sat�ons must record all deta�ls of 
work carr�ed out �n an acceptable form and that they 
must provide a copy of Certificates of Release to 
Serv�ce and a copy of any data used for work carr�ed 
out.  It also states that these organ�sat�ons must reta�n 
a copy of all deta�led ma�ntenance records and any 
assoc�ated data for two years from the date the a�rcraft or 
component to wh�ch the work relates was released from 
the organ�sat�on.  There �s, however, no requ�rement to 
keep documents that are referenced �n a Log Book to 
be deemed to be part of that Log Book and requ�red 
to be preserved by the operator of an a�rcraft unt�l a 
date two years after the a�rcraft or component has been 
destroyed, or has been permanently w�thdrawn from 
use. 

Requirements for maintenance record entry and 
retention - EASA Part M Section M.A.305

From September 2008 all aircraft, except those specified 
�n Annex II to Regulat�on (EC) No. �592/200, not �nvolved 
�n commerc�al a�r transport w�ll be requ�red to comply 
w�th EASA Part M Sect�on M.A.305 (Append�x 3).  
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Th�s sect�on (‘Aircraft Continuing Airworthiness Record 
System’) specifies those documents that are required to 
be reta�ned, how long they have to be reta�ned and who �s 
respons�ble for reta�n�ng them.  There �s no statement �n 
th�s sect�on requ�r�ng that documents to wh�ch reference 
�s made �n a log book, or component record card, form 
part of that log book or record card and be reta�ned unt�l 
a date two years after the a�rcraft or component has been 
destroyed or permanently w�thdrawn from use.  

Previous Safety Recommendations

In 2000, following an in‑flight engine run‑down on a 
BN2B Islander a�rcraft caused by a crankshaft fa�lure, 
the AAIB made the follow�ng Safety Recommendat�on:

Safety Recommendation 2001-028

In order that ma�ntenance records may be of 
enhanced use to post �nc�dent and acc�dent 
�nvest�gat�ons, �t �s recommended that the CAA 
promote amendment of JAR �45.55 to �ncrease the 
m�n�mum per�od for the retent�on of ma�ntenance 
records from two to five years.

The CAA response to th�s safety recommendat�on was:-

‘The CAA partially accepts this recommendation.  
Whilst it is accepted that JAR 145.55 requires that 
maintenance records be kept for a minimum of 
two years, the operator of an aircraft is bound by 
more stringent requirements of the Air Navigation 
Order 2000, Article 17 or JAR OPS 1.920.  In this 
respect, the requirement is that operators keep log 
books/maintenance records until 24 or 12 months 
after the aeroplane has been permanently 
withdrawn from service.  The CAA thus considers 
that current requirements adequately address the 
subject of maintenance record retention.

Further, to promulgate to industry its responsibility 
in respect of document retention, the CAA will 
issue an appendix to Airworthiness Notice 12.  
This appendix will be included in the October 2001 
revision of Airworthiness Notice.’  This was issued 
in October 2001.’

In 200�, follow�ng a fatal acc�dent to a Hughes 269 
hel�copter the AAIB made the follow�ng safety 
recommendat�on:-

Safety Recommendation 2001-088

The CAA should conduct a rev�ew of JAR �45.55 
w�th the a�m of propos�ng to the JAA the �mproved 
harmon�sat�on of ma�ntenance document 
retention time requirements with those specified 
�n the ANO, so that ma�ntenance Worksheets 
and component Certificates of Release that are 
referred to �n a�rframe, eng�ne and propeller Log 
Books and component log cards are reta�ned unt�l 
the a�rcraft, eng�ne, propeller or component has 
been destroyed or scrapped.

The CAA response to th�s safety recommendat�on was:

‘The CAA does not accept this recommendation.  
The CAA recently published Airworthiness Notice 
12 Appendix 61 (Retention of records – Post 
Incident and Accident Investigations) in which 
maintenance organisations and aircraft operators 
were reminded of their responsibilities in relation 
to the content and retention of maintenance 
records.  The Notice makes the clear distinction 
between those records to be kept by a JAR 145 
approved organisation maintaining aircraft used 
for Commercial Air transport (CAT), and the 
records that are required to be retained for non 
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commercial air transport as described in the 
Air Navigation Order Article 17.  A copy of the 
records raised by the maintenance organisation 
should be supplied to the aircraft operator/owner, 
for retention as part of the aircraft record.  In all 
cases, the operator/owner is required to retain 
aircraft records.  In the case of aircraft operated 
for CAT, records must be kept until one year 
after the aircraft is destroyed or permanently 
withdrawn.  In the case of aircraft operated for 
non-CAT, records must be kept until two years 
after the aircraft is destroyed or permanently 
withdrawn.’

Analysis

Retention requirements for maintenance 
documentation

Dur�ng th�s �nvest�gat�on the AAIB could not obta�n 
the records of the eng�ne overhaul that occurred �n 
�997, wh�ch were referred to �n the eng�ne log book 
(CAP 398).  They had been destroyed by the JAR (now 
EASA) approved overhaul organ�sat�on as allowed by 
the two-year rule stated �n JAR (now EASA) Part �45.  
What is not specified in EASA Part 145 is that, where 
any document �s �ncorporated ‘by reference’ �n a log 
book, �t shall be deemed to be part of that log book and 
reta�ned for two years after the �tem to wh�ch the log 
book refers has been destroyed or has been permanently 
w�thdrawn from use.  CAA A�rworth�ness Not�ce No. �2, 
Append�x 6�, t�tled ‘Retent�on of Records – Post Inc�dent 
and Acc�dent Invest�gat�ons’, paragraphs 4 and 6 do 
not make reference to the retent�on requ�rements when 
documents are �ncorporated ‘by reference’ �n a log book, 
although there �s a note to th�s effect after paragraph 5.       
  
Operators of uk-reg�stered a�rcraft are requ�red to 
comply w�th the ANO, wh�ch requ�res them to keep such 

records for a per�od of two years after the�r a�rcraft have 

been permanently w�thdrawn from serv�ce, whereas 

ma�ntenance organ�sat�ons generally comply w�th the 

EASA Part �45.A.55 requ�rement, wh�ch only requ�res 

them to keep records for a m�n�mum of two years after 

the a�rcraft, or component, has been released after 

ma�ntenance work.  

It was found dur�ng th�s, and prev�ous, �nvest�gat�ons 

to be common pract�ce for approved ma�ntenance and 

overhaul organ�sat�ons to reta�n the deta�led paperwork 

assoc�ated w�th the work carr�ed out and referr�ng to �t 

by a file or job number in the associated log book or 

component record card.  The organ�sat�on would then 

destroy th�s deta�led paperwork two years after the date 

the work was completed.   

It is important for specific maintenance records to be 

access�ble, part�cularly after an �nc�dent or acc�dent.  

The absence of relevant records �n such �nvest�gat�ons 

underm�nes the pr�me reason for requ�r�ng ma�ntenance 

records to be kept at all.  In v�ew of th�s the follow�ng 

Safety Recommendat�ons are made: 

Safety Recommendation 2007-089

It �s recommended that the C�v�l Av�at�on Author�ty amend 

the t�tle of A�rworth�ness Not�ce No.�2, Append�x 6� to 

‘Retention of Records’ to reflect the requirement stated 

w�th�n the Not�ce to reta�n records at all t�mes, not just 

after an �nc�dent or acc�dent.

Safety Recommendation 2007-090

It �s recommended that the C�v�l Av�at�on Author�ty 

amend A�rworth�ness Not�ce No.�2, Append�x 6� to 

reflect, throughout Appendix 61, the requirement to 

reta�n ma�ntenance and overhaul records for two years 

after the a�rcraft, eng�ne, propeller or component has 
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been destroyed or permanently removed from serv�ce, 
where reference �s made to those records �n the log books 
or component record cards.

Safety Recommendation 2007-091

It �s recommended that the European Av�at�on Safety 
Agency (EASA) amend EASA Part �45 (and Part M 
as necessary) to requ�re that ma�ntenance and overhaul 
records that are referred to �n a�rframe, eng�ne and 
propeller log books, and component record cards, 
are deemed to be part of that log book or record card 
and are reta�ned unt�l the a�rcraft, eng�ne, propeller or 
component has been destroyed or permanently removed 
from serv�ce. 

Safety Recommendation 2007-092

It �s recommended that the European Av�at�on Safety 
Agency (EASA) should amend EASA Part �45 (and 
Part M as necessary) to requ�re that all EASA Part �45 
approved organ�sat�ons supply the a�rcraft operator w�th 
the records assoc�ated w�th work that they perform on 
an a�rcraft, eng�ne, propeller or component.

Safety Recommendation 2007-093

It �s recommended that, to enable a�rcraft operators to 
fulfil the requirements of the Air Navigation Order and 
EASA Part M, the C�v�l Av�at�on Author�ty rev�ew the 
requ�rements for, and mon�tor�ng of, EASA Part �45 
approved organ�sat�ons prov�d�ng the a�rcraft operator 
w�th the records assoc�ated w�th work that they perform 
on an a�rcraft, eng�ne, propeller or component.

Occurrences resulting from cylinder failure

As noted earl�er �n th�s report, Tables � and 2 l�st the 
known occurrences that have occurred �n the uk and 
France wh�ch have been the result of a complete or 
part�al separat�on of a cyl�nder from a Lycom�ng O-235 

ser�es eng�ne caused by a fat�gue crack propagat�ng 
from an external corros�on p�t.  The major�ty of a�rcraft 
in the UK that are fitted with the O‑235 series engine 
are operated �n the p�lot tra�n�ng role and all but two 
of the acc�dents s�nce �977 have occurred wh�lst be�ng 
operated �n that env�ronment.  In the uk there have 
been no recent fatal acc�dents result�ng from a cyl�nder 
fa�lure on a Lycom�ng O-235 ser�es eng�ne. 

Cylinder inspection

Follow�ng a number of occurrences of Lycom�ng O-235 
ser�es eng�ne cyl�nder fa�lures �n France, attr�buted 
to fat�gue �n�t�at�ng from external corros�on p�tt�ng, 
the D�rect�on Generale de l’Av�at�on C�v�le (DGAC) 
�ssued A�rworth�ness D�rect�ve (AD) �998-225(A), that 
mandated regular �nspect�ons of these cyl�nders.  W�th 
the format�on of the European Av�at�on Safety Agency 
(EASA) �n 2003 th�s AD was w�thdrawn and has not 
subsequently been re-�ssued by the EASA. 

Safety Recommendation 2007-094

It �s recommended that the European Av�at�on 
Safety Agency rev�ew the A�rworth�ness D�rect�ve  
�998-225(A) R6 �ssued by D�rect�on Generale de 
l’Av�at�on C�v�le (DGAC) �n France w�th a v�ew to 
�ssu�ng an EASA A�rworth�ness D�rect�ve to cover th�s 
area of concern. 
 
Follow�ng the occurrence of cyl�nder fa�lures �n France, 
the eng�ne manufacturer �ssued Serv�ce Instruct�on (SI) 
No �504 wh�ch �ntroduced a replacement cyl�nder for 
the O-235 ser�es eng�nes, w�th �mproved corros�on 
res�stance.  All new O-235 ser�es eng�ne cyl�nders 
del�vered from the eng�ne manufacture s�nce 2000 are 
of the �mproved corros�on res�stance type. 
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Safety Recommendation 2007-095

It �s recommended that the Federal Av�at�on 
Adm�n�strat�on rev�ew the cont�nued a�rworth�ness of 
cyl�nders manufactured pr�or to the year 2000 that are 
fitted to Lycoming O‑235 series engines. 

145.A.55 Maintenance records

(a) The organ�sat�on shall record all deta�ls of ma�ntenance work carr�ed out. As a m�n�mum, 
the organ�sat�on shall reta�n records necessary to prove that all requ�rements have been 
met for issuance of the certificate of release to service, including subcontractor’s release 
documents.

(b) The organisation shall provide a copy of each certificate of release to service to the 
aircraft operator, together with a copy of any specific approved repair/modification data 
used for repairs/modifications carried out.

(c) The organ�sat�on shall reta�n a copy of all deta�led ma�ntenance records and any 
assoc�ated ma�ntenance data for two years from the date the a�rcraft or component to 
wh�ch the work relates was released from the organ�sat�on.

1. Records under this paragraph shall be stored in a safe way with regard to fire, flood 
and theft.

2. Computer backup d�scs, tapes etc. shall be stored �n a d�fferent locat�on from that 
conta�n�ng the work�ng d�scs, tapes etc., �n an env�ronment that ensures they rema�n 
�n good cond�t�on.

3. Where an organ�sat�on approved under th�s Part term�nates �ts operat�on, all reta�ned 
ma�ntenance records cover�ng the last two years shall be d�str�buted to the last owner 
or customer of the respective aircraft or component or shall be stored as specified by 
the competent author�ty.

APPENDICES

Appendix 1
EASA Part-�45.A.55  Ma�ntenance Records
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Airworthiness Notice No. 12, Appendix 61

Issue 4
29 September 2006

Retention of Records - Post Incident and Accident Investigations

1 During an investigation into an engine failure resulting in an air turn back and emergency 
landing, the record keeping and retention of record period was found to be inadequate 
and incomplete. Considerable difficulty was experienced during the investigation in 
tracing the maintenance actions taken during the overhaul of the engine crankshaft 
which was identified as the cause of the engine failure.

2  Aircraft operators and maintenance organisations are reminded of their responsibility to 
retain adequate and complete maintenance records as specified and referenced in the 
following paragraphs for the periods listed.

3  The requirements for retention of maintenance records for EASA aircraft operated for 
Commercial Air Transport or Non-Commercial Air Transport are identified in Part M M.A. 
305 and M.A. 306. For non-EASA aircraft the retention periods are those specified in the 
Air Navigation Order 2005 (as amended).

4  Part-145 approved maintenance organisations need only retain a copy of all detailed 
maintenance records for two years from the date the aircraft or aircraft component was 
released from the Part-145 organisation (Part 145.A.55). If contracted to keep records 
on behalf of the Operator then the retention period will be that required by Part M M.A. 
305 and M.A. 306.

5 The requirements for retention of records for all other aircraft registered in the United 
Kingdom should be as defined in the Air Navigation Order 2005 (as amended) Article 22. 
This requires the Operator of the aircraft to keep Aircraft, Engine and Propeller Log 
Books. The Log Books must include particulars as specified in the ANO Schedule 6 
which include:
• Paragraph 1(e). Particulars of all maintenance work carried out on the aircraft or its 

equipment.
• Paragraph 1(g). Particulars of any overhauls, repairs, replacements and modifications 

relating to the aircraft.
 Also note that any document which is incorporated by reference in a log book shall be 

part of the log book and it is the duty of the Operator to keep the above records. Every 
Log Book shall be preserved by the Operator of the aircraft until 2 years after the aircraft 
has been destroyed or has been permanently withdrawn from use.

6  Consequently, if a Part-145 approved maintenance organisation carries out work 
(overhaul, inspection, repair, modification or replacements) on an aircraft NOT operated 
in accordance with JAR-OPS, then the record retention requirements are as required by 
the Air Navigation Order.

Appendix 2
CAA A�rworth�ness Not�ce No �2, Append�x 6�
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Appendix 3

EASA Part M Sect�on M.A.305

M.A.304 Data for modifications and repairs

Damage shall be assessed and modifications and repairs carried out using data approved by the Agency or by an
approved Part-21 design organisation, as appropriate.

M.A.305 Aircraft continuing airworthiness record system

(a) At the completion of any maintenance, the associated M.A.801 certificate of release to service shall be entered in the
aircraft continuing airworthiness records. Each entry shall be made as soon as practicable but in no event more than
30 days after the day of maintenance action.

(b) The aircraft continuing airworthiness records shall consist of, as appropriate, an aircraft logbook, engine logbook(s)
or engine module log cards, propeller logbook(s) and log cards, for any service life limited component and the opera-
tor's technical log.

(c) The aircraft type and registration mark, the date, together with total flight time and/or flight cycles and/or landings,
as appropriate, shall be entered in the aircraft logbooks.

(d) The aircraft continuing airworthiness records shall contain the current:

1. status of airworthiness directives and measures mandated by the competent authority in immediate reaction to a
safety problem;

2. status of modifications and repairs;

3. status of compliance with maintenance programme;

4. status of service life limited components;

5. mass and balance report;

6. list of deferred maintenance.

(e) In addition to the authorised release document, EASA Form 1 or equivalent, the following information relevant to
any component installed shall be entered in the appropriate engine or propeller logbook, engine module or service
life limited component log card:

1. identification of the component, and;

2. the type, serial number and registration of the aircraft to which the particular component has been fitted, along
with the reference to the installation and removal of the component, and;

3. the particular component accumulated total flight time and/or flight cycles and/or landings and/or calendar time,
as appropriate, and;

4. the current paragraph (d) information applicable to the component.

(f) The person responsible for the management of continuing airworthiness tasks pursuant to M.A. Subpart B, shall
control the records as detailed in this paragraph and present the records to the competent authority upon request.

(g) All entries made in the aircraft continuing airworthiness records shall be clear and accurate. When it is necessary to
correct an entry, the correction shall be made in a manner that clearly shows the original entry.

(h) An owner or operator shall ensure that a system has been established to keep the following records for the periods
specified:

1. all detailed maintenance records in respect of the aircraft and any life-limited component fitted thereto, at least
24 months after the aircraft or component was permanently withdrawn from service, and;

2. the total time and flight cycles as appropriate, of the aircraft and all life-limited components, at least 12 months
after the aircraft or component has been permanently withdrawn from service, and;

3. the time and flight cycles as appropriate, since last scheduled maintenance of the component subjected to a
service life limit, at least until the component scheduled maintenance has been superseded by another scheduled
maintenance of equivalent work scope and detail, and;

4. the current status of compliance with maintenance programme such that compliance with the approved aircraft
maintenance programme can be established, at least until the aircraft or component scheduled maintenance has
been superseded by other scheduled maintenance of equivalent work scope and detail, and;

28.11.2003 L 315/7Official Journal of the European UnionEN

5. the current status of airworthiness directives applicable to the aircraft and components, at least 12 months after
the aircraft or component has been permanently withdrawn from service, and;

6. details of current modifications and repairs to the aircraft, engine(s), propeller(s) and any other component vital
to flight safety, at least 12 months after they have been permanently withdrawn from service.

M.A.306 Operator's technical log system

(a) In the case of commercial air transport, in addition to the requirements of M.A.305, an operator shall use an aircraft
technical log system containing the following information for each aircraft:

1. information about each flight, necessary to ensure continued flight safety, and;

2. the current aircraft certificate of release to service, and;

3. the current maintenance statement giving the aircraft maintenance status of what scheduled and out of phase
maintenance is next due except that the competent authority may agree to the maintenance statement being kept
elsewhere, and;

4. all outstanding deferred defects rectifications that affect the operation of the aircraft, and;

5. any necessary guidance instructions on maintenance support arrangements.

(b) The aircraft technical log system and any subsequent amendment shall be approved by the competent authority.

(c) An operator shall ensure that the aircraft technical log is retained for 36 months after the date of the last entry.

M.A.307 Transfer of aircraft continuing airworthiness records

(a) The owner or operator shall ensure when an aircraft is permanently transferred from one owner or operator to
another that the M.A.305 continuing airworthiness records and, if applicable, M.A.306 operator's technical log are
also transferred.

(b) The owner shall ensure, when he contracts the continuing airworthiness management tasks to a continuing
airworthiness management organisation, that the M.A.305 continuing airworthiness records are transferred to the
organisation.

(c) The time periods prescribed for the retention of records shall continue to apply to the new owner, operator or conti-
nuing airworthiness management organisation.

SUBPART D

MAINTENANCE STANDARDS

M.A.401 Maintenance data

(a) The person or organisation maintaining an aircraft shall have access to and use only applicable current maintenance
data in the performance of maintenance including modifications and repairs.

(b) For the purposes of this Part, applicable maintenance data is:

1. any applicable requirement, procedure, standard or information issued by the competent authority,

2. any applicable airworthiness directive,

3. applicable instructions for continuing airworthiness, issued by type certificate holders, supplementary type certifi-
cate holders and any other organisation that publishes such data in accordance with Part 21.

4. any applicable data issued in accordance with 145.A.45(d).

(c) The person or organisation maintaining an aircraft shall ensure that all applicable maintenance data is current and
readily available for use when required. The person or organisation shall establish a work card or worksheet system
to be used and shall either transcribe accurately the maintenance data onto such work cards or worksheets or make
precise reference to the particular maintenance task or tasks contained in such maintenance data.

M.A.402 Performance of maintenance

(a) All maintenance shall be performed by qualified personnel, following the methods, techniques, standards and instruc-
tions specified in the M.A.401 maintenance data. Furthermore, an independent inspection shall be carried out after
any flight safety sensitive maintenance task unless otherwise specified by Part-145 or agreed by the competent
authority.

28.11.2003L 315/8 Official Journal of the European UnionEN
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ACCIDENT

Aircraft Type and Registration:  Re�ms Cessna F�82Q, G-BGFH

No & Type of Engines:  � Cont�nental O-470u p�ston eng�ne

Year of Manufacture:  �979 

Date & Time (UTC):  23 May 2007 at �355 hrs

Location:  2.5 nm north-west of Burnt�sland, F�fe, Scotland

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Nosewheel sheared off, propeller bent, eng�ne cowl�ng 
crushed

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

Commander’s Age:  66 years

Commander’s Flying Experience:  529 hours (of wh�ch 430 were on type)
 Last 90 days - �7 hours
 Last 28 days -   9 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and AAIB enqu�r�es

Synopsis

The eng�ne stopped, poss�bly due to fuel starvat�on, and 

dur�ng the subsequent forced land�ng the a�rcraft touched 

down heav�ly caus�ng the nosewheel to break and the 

propeller and eng�ne to str�ke the ground.

History of the flight

The pilot planned to fly from Eddsfield in Yorkshire 

to Cumbernauld and back �n the same day.  He was 

fam�l�ar w�th the route and he est�mated that �t would 

take approximately 1 hour and 20 minutes to fly to 

Cumbernauld.  The pilot filled both fuel tanks to 

w�th�n 20 mm of the top of the tank, wh�ch gave h�m 

approx�mately 300 l�tres of useable fuel.  The a�rcraft 

departed Eddsfield at 0815 hours and routed to 

Cumbernauld v�a Boulmer and the Talla VOR beacon.  
For most of the route the aircraft was flown at 1,500 to 
2,000 feet agl.  However the weather was worse than 
pred�cted and at one po�nt he exper�enced 40 kt headw�nds 
and the cloud base lowered to 800 feet agl dur�ng the 
last few m�les to Cumbernauld.  The a�rcraft arr�ved at 
Cumbernauld at �0�6 hours, a journey that had taken 
approx�mately 40 m�nutes longer than planned.
  
W�th l�ght ra�n and a cloud base of 800 feet �n the local 
area, the p�lot, after check�ng the forecast w�th the CFI 
at Cumbernauld, dec�ded to return south by follow�ng 
the coast.  As th�s would requ�re h�m to trans�t through 
the Ed�nburgh control zone he telephoned Ed�nburgh 
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Operat�ons and was adv�sed to contact Ed�nburgh 
Approach once he was a�rborne.

The p�lot stated that once a�rborne, he contacted Ed�nburgh 
Approach and was �nstructed to route v�a Ph�l�pstoun, 
the Br�dges and Dalke�th. He was also �nstructed to 
contact Ed�nburgh Tower when he reached the Br�dges.  
When he contacted Ed�nburgh Tower he was �nstructed 
to hold and so began orb�t�ng to the left.  He sa�d that 
he orb�ted for over 30 m�nutes, at a he�ght between 
�,000 and �,400 feet and a bank angle of approx�mately 
30o, dur�ng wh�ch at least s�x a�rcraft landed and two or 
three departed from Ed�nburgh A�rport.  Towards the end 
of th�s per�od he checked the fuel contents gauges and 
noted that the left gauge read ¾ full and the r�ght gauge 
was �n the red, wh�ch he stated he thought to be normal.   
Shortly afterwards the engine misfired and at the same 
t�me the controller cleared the p�lot to cross Runway 24.    
The p�lot �nformed the controller that he had an eng�ne 
problem and after being given details of local airfields, 
adv�sed the controller that he would not be able to make 
any of them.  The p�lot appl�ed carburettor heat, wh�ch 
had no effect, and pumped the fuel pr�mer three t�mes, 
but could feel no res�stance.  He adv�sed the controller 
that because of the c�rcl�ng, all the fuel had gone to the 
left tank and that he would try orb�t�ng to the r�ght. After 
turn�ng through approx�mately 90 degrees to the r�ght 
he real�sed that g�ven h�s he�ght, he had no opt�on but to 
make a forced landing into a field directly ahead of the 
a�rcraft.  At a he�ght of �50 to 200 feet he real�sed that 
the a�rcraft was go�ng to coll�de w�th a dry stone wall 
and �n an attempt to clear the wall the a�rcraft stalled and 
touched down heav�ly on �ts land�ng gear.  

The p�lot and passenger were un�njured and reported 
that approx�mately two m�nutes after they vacated the�r 
a�rcraft, another a�rcraft arr�ved and began c�rcl�ng above 
the accident site.  After a further five minutes a helicopter 

arr�ved, landed at the s�te and checked that the occupants 
were safe.  G�ven the remote locat�on of the acc�dent 
site it was decided to leave the aircraft in the field until 
�t could be recovered the next day.  However, deta�ls of 
the acc�dent were broadcast on the local rad�o and that 
evening vandals set it on fire.  The aircraft cabin, the 
major�ty of the w�ngs and the fuel system were totally 
destroyed by the fire. 

Report from Edinburgh Tower Controller

The Tower Controller reported that G-BGFH had been 
g�ven clearance to trans�t the Ed�nburgh CTR and 
was �nstructed to route as far as the Br�dges and then 
transfer to Ed�nburgh Tower frequency for onward 
clearance across the Runway 24 extended centre l�ne.  
The Controller sa�d that the p�lot made contact after 
pass�ng the Br�dges eastbound.  He adv�sed the p�lot to 
hold at the Bridges, but the aircraft continued to fly on an 
easterly track in conflict with a number of aircraft on the 
approach to Edinburgh.  On passing traffic information, 
the p�lot of G-BGFH sa�d he had an A�rbus �n s�ght.  
The controller suggested he pass beh�nd the A�rbus as 
there was further IFR traffic at 9 nm DME.  However 
G‑BGFH continued to fly to the east towards the traffic, 
so the controller �nstructed h�m to turn to the north.  The 
controller reported that as this was the first instruction 
that the p�lot had acted on he planned to d�rect G-BGFH 
back to the Br�dges and to hold unt�l he could clear h�m 
to cross the extended centre l�ne.

G-BGFH was observed on radar manoeuvr�ng towards 
the Br�dges at an alt�tude vary�ng between �,200 and 
�,900 feet.  After loosely hold�ng at the north tower 
of the Forth Road Br�dge, G-BGFH was cleared to 
cross Runway 24 and report south-s�de.  Almost 
�mmed�ately the p�lot reported an eng�ne problem and 
asked to orb�t �n the oppos�te d�rect�on as he felt that 
the prolonged orb�t had empt�ed one of h�s fuel tanks.  
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The p�lot then reported that the eng�ne had fa�led and 
he was go�ng down.  The controller passed range and 
d�stance to Ed�nburgh and Glenrothes, but �t qu�ckly 
became apparent that the a�rcraft would not be able to 
make either of these airfields.  The controller asked 
the p�lot �f he had anywhere v�sual to put down and 
he repl�ed that he thought that he d�d.  The controller 
passed the Ed�nburgh surface w�nd as the p�lot passed 
alt�tude reports.  At 300 feet the a�rcraft radar return 
d�sappeared and approx�mately one m�nute later the 
p�lot reported that the a�rcraft was on the ground and 
both occupants were un�njured.  Dur�ng the emergency, 
the ATC ass�stant d�spatched two a�rcraft, wh�ch were 
flying in the local area, to locate G‑BGFH.  Details 
of the pos�t�on of the a�rcraft were passed to the local 
constabulary.

Description of fuel system

The Re�ms Cessna F�82Q �s a h�gh-w�nged a�rcraft 
w�th an �ntegral fuel tank mounted �n each w�ng.  Each 
fuel tank has a useable fuel capac�ty of approx�mately 
�66 l�tres and �s equ�pped w�th �ts own fuel quant�ty 
transmitter and vented filler cap.  A vent line is connected 
to each fuel tank.

Each fuel quant�ty transm�tter �s mounted on the �nboard 
wall of �ts tank and the contents are measured by the 
use of a float.   In a properly co‑ordinated turn the fuel 
level will be the same as in straight and level flight.  
However �f the a�rcraft sk�ds �n the turn then the fuel �n 
the tanks w�ll tend to slope �n the d�rect�on of the sk�d 
w�th the result that the outboard tank w�ll under read and 
the �nboard tank w�ll over read.  If the a�rcraft sl�ps �n 
the turn then the �nboard tank w�ll under read and the 
outboard tank w�ll over read.

An outlet p�pe from each fuel tank �s connected to a 
four-pos�t�on selector valve that can be selected to 

RIGHT, BOTH, LEFT or OFF positions.  The fuel flows 
under grav�ty to a mechan�cal fuel pump connected to 
the eng�ne, wh�ch del�vers fuel to the carburettor.  A 
mechan�cally operated eng�ne pr�mer, wh�ch �s mounted 
on the �nstrument panel, takes fuel d�rectly from the fuel 
l�ne between the selector valve and mechan�cal pump.

Warnings in the Flight Manual

G-BGFH was manufactured by Re�ms Av�at�on who 
held the a�rworth�ness respons�b�l�ty for the Cessna 
F�82Q.  In March 2003 Re�ms Av�at�on was d�ssolved 
and a�rworth�ness respons�b�l�ty was passed to Cessna.

The flight manual�  for G-BGFH was �ssued by Re�ms 
Av�at�on and �n the sect�on descr�b�ng the fuel system 
there �s no ment�on of fuel transferr�ng between the w�ng 
tanks in flight.  In contrast, the flight manual2 �ssued by 
Cessna for the C�82Q �ncludes the follow�ng warn�ng:

‘When the fuel selector valve handle is in the BOTH 
position in cruising flight, unequal fuel flow from 
each tank may occur if the wings are not maintained 
exactly level.  Resulting wing heaviness can be 
alleviated gradually by turning the selector valve 
handle to the tank in the “heavy” wing.’

Discussion

The pilot was familiar with the aircraft and confident 
that there was 300 l�tres of fuel on board pr�or to the 
flight.  Whilst the aircraft flight manual gave a fuel 
consumpt�on of 42 l�tres per hour (for the cond�t�ons 
on the day) the p�lot had prev�ously checked the fuel 
consumption and as a result used a figure of 52 litres 
per hour.  The total flight time, since the aircraft was 
refuelled, was approx�mately 2 hour 45 m�nutes, wh�ch 

Footnote

�  Ed�t�on 3 dated October �978.
2  Dated � October �978.
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means that at the t�me of the acc�dent the fuel tanks 
should have been between 52% and 6�% full.  The 
photographs taken by the pol�ce after the a�rcraft had 
been destroyed by vandals clearly show that the a�rcraft 
had been subject to an intense fire, which indicates that 
there was st�ll a cons�derable amount of fuel on board 
the a�rcraft after �t had crashed.

The pilot always flew with the fuel selector switch at 
BOTH, wh�ch balanced the fuel contents �n both tanks.  
However there are no non-return valves between the 
fuel selector valve and the fuel tanks and therefore 
�t �s poss�ble for fuel to transfer from the h�gher to 
lower fuel tank if it is flown in an unco‑ordinated turn.  
Once the down-w�ng tank �s full, fuel w�ll d�scharge 
out of the tank through the vent p�pe.  The rate of 
transfer �s dependent on a number of var�ables such 
as the fuel contents, bank angle and the amount of 
imbalance in the turn.   The manufacturer confirmed 
that during the certification of the aircraft there was no 
requ�rement to establ�sh the rate of fuel transfer dur�ng 
an unco-ord�nated turn.

The p�lot reported that towards the end of h�s per�od 
orb�t�ng, the fuel gauges �nd�cated that the left fuel 
tank was ¾ full and the r�ght tank was �n the red (less 
than 8 l�tres).  However there �s a warn�ng �n the Fl�ght 
Manual that states: 

‘The indicators cannot be relied upon for accurate 
readings during skids, slips, or unusual flight 
attitudes.’  

The manufacturer also confirmed that certification of 
the a�rcraft only requ�res the gauges to be accurate 
when the a�rcraft �s level and the fuel tanks are empty.  
unco-ord�nated turns can also result �n the fuel be�ng 
pushed away from the fuel tank outlets wh�ch could, 
�f the tank �s nearly empty, cause fuel starvat�on and 
eng�ne stoppage.   

The p�lot reported that h�s normal pract�ce, once he was 
�n the cru�se, was to adjust the rudder tr�m and take 
h�s feet off the rudder pedals.  He also felt that w�th 
the increased work load in flying across the Edinburgh 
control zone, and watch�ng out for the numerous large 
a�rcraft �n poor weather cond�t�ons, �t �s poss�ble that 
during his prolonged period of orbiting he was flying 
out of balance.

Conclusion

The pilot’s description of the engine misfiring and 
the lack of res�stance when operat�ng the fuel pr�mer 
suggests that the eng�ne stoppage was due to fuel 
starvation.  The intensity of the fire indicates that there 
was st�ll a cons�derable quant�ty of fuel �n the a�rcraft; 
unfortunately the fuel system was destroyed by the fire 
and therefore �t was not poss�ble to rule out a fuel leak, 
blockage or contam�nat�on.  The adm�ss�on by the p�lot 
that he might have been flying out of balance whilst 
orb�t�ng at the Br�dges ra�ses the poss�b�l�ty that fuel 
starvat�on m�ght have occurred due to a comb�nat�on of 
fuel transferr�ng from the r�ght to the left fuel tank, and 
the rema�n�ng fuel �n the r�ght fuel tank be�ng forced 
away from the tank outlet p�pe. 
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ACCIDENT

Aircraft Type and Registration:  Tecnam P92‑EM Echo (Modified), G‑CBUG

No & Type of Engines:  � Rotax 9�2 uLS p�ston eng�ne

Year of Manufacture:  2002 

Date & Time (UTC):  � September 2007 at �430 hrs

Location:  Oxenhope, Yorksh�re

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Substant�al

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

Commander’s Age:  66 years

Commander’s Flying Experience:  �,284 hours (of wh�ch 2 were on type)
 Last 90 days - 9 hours
 Last 28 days - 2 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and subsequent AAIB enqu�r�es

Synopsis

Dur�ng the land�ng at Oxenhope �n good weather but 
w�th a st�ff breeze, d�rect�onal control was lost �n the 
flare.  As the pilot began a go‑around, the left main 
land�ng gear struck a bank, caus�ng the a�rcraft to yaw 
and p�tch �nto the ground.

History of the flight

The a�rcraft had rece�ved cosmet�c ma�ntenance at 
Branscombe and the pilot planned to fly it to Manchester 
Barton before cont�nu�ng to �ts base at Oxenhope.  He 
had not flown the type before but studied a copy of the 
flight manual prior to flight.  No instructor or experienced 
p�lot was ava�lable to prov�de tu�t�on on the type but the 
pilot was told that its flying characteristics were similar 

to a Cessna 152.  The pilot was experienced in flying 

�nto short str�ps such as Oxenhope.

Nearing Barton, the pilot decided that he had sufficient 

fuel to cont�nue to Oxenhope and conduct an a�rborne 

�nspect�on of the a�rstr�p before return�ng to Barton.  In 

the overhead at Oxenhope, he saw that the w�ndsock 

showed a st�ff breeze favour�ng Runway 24 (he later 

assessed the w�nd as hav�ng been approx�mately 

270/20 kt).  He made a number of orb�ts to assess the 

str�p and cond�t�ons dur�ng wh�ch he saw an �nd�v�dual, 

whom he bel�eved to be the a�rcraft’s owner, open�ng the 

doors to a hangar; he concluded that th�s was to enable 

h�m to hangar the a�rcraft after land�ng.
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The p�lot carr�ed out an “exploratory approach” to grass 
Runway 24 dur�ng wh�ch the a�rcraft became low on 
the approach and he carr�ed out a go-around and further 
circuit.  The second approach was flown crabbed into 
w�nd w�th the r�ght w�ng down and the p�lot assessed 
that it was appropriate to land from it.  As he flared the 
a�rcraft, �t dr�fted left towards a banked area bes�de the 
runway.  Full power was appl�ed to �n�t�ate a go-around 
but the left ma�n land�ng gear struck the banked area 
and the a�rcraft yawed and p�tched �nto the ground.  It 
came to rest, substant�ally damaged, fac�ng oppos�te to 
the d�rect�on of land�ng.  The p�lot was not �njured and 

he carr�ed out the shutdown checks before vacat�ng the 

a�rcraft normally through the normal ex�t.  There was 

no fire.

In a complete and frank report, the p�lot assessed that 

the acc�dent was caused by lack of fam�l�ar�ty w�th 

the a�rcraft type, the sh�ft�ng w�nd, and the fact that 

the aircraft was lighter than those he usually flew.  He 

acknowledged that add�t�onal pressure to land was 

brought about by the owner’s presence and the open�ng 

of the hangar doors.
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ACCIDENT

Aircraft Type and Registration:  Tecnam P2002-JF, G-NESE

No & Type of Engines:  � Rotax 9�2-S2 p�ston eng�ne

Year of Manufacture:  2006 

Date & Time (UTC):  30 September 2007 at �255 hrs

Location:  Lude Farm, Bla�r Atholl, Perthsh�re

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Substant�al a�rframe damage

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

Commander’s Age:  43 years

Commander’s Flying Experience:  �85 hours (of wh�ch 76 were on type)
 Last 90 days - 27 hours
 Last 28 days -   9 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Dur�ng the takeoff roll, the a�rcraft went over a bump �n 
the grass runway and the steerable nosewheel l�fted off 
the ground. The a�rcraft then veered off the runway and 
was substant�ally damaged when �t went �nto a d�tch. 

History of the flight

The a�rcraft was the last of a group of a�rcraft that were 
depart�ng from Lude Farm, Bla�r Atholl.  The runway 
�n use was Runway �5 and �ts grass surface was dry; 
the weather cond�t�ons were good and the surface w�nd 
was calm. After complet�ng the pre-takeoff checks and 
selecting 15º of flap, the pilot commenced his takeoff 
roll by apply�ng full power and appropr�ate r�ght rudder; 
d�rect�onal control was v�a the steerable nosewheel. 
Wh�lst accelerat�ng through approx�mately �5 kt the 

a�rcraft went over a bump �n the grass and the nosewheel 
left the ground.  The a�rcraft veered to the left, the p�lot 
reported that full appl�cat�on of r�ght rudder was unable 
to prevent the a�rcraft from leav�ng the left s�de of the 
runway. The p�lot closed the throttle, but the left ma�n 
wheel had already entered the long grass at the s�de of 
the runway, wh�ch resulted �n an �mmed�ate �ncrease �n 
the rate of turn to the left. After travell�ng two metres 
through the long grass the a�rcraft went �nto a dra�nage 
d�tch at approx�mately �5 kt; th�s resulted �n substant�al 
damage to the a�rcraft. The p�lot sw�tched off the electr�cs 
and fuel and vacated the a�rcraft normally.

The pilot considered that increased forward deflection 
of the control column would have kept the nosewheel 
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on the ground, allow�ng h�m to ma�nta�n d�rect�onal 
control.

Comment

The Tecnam 2002 �s a low-w�ng monoplane w�th a 
steerable nosewheel.  Follow�ng th�s acc�dent the AAIB 
sought �nformat�on from the PFA regard�ng d�rect�onal 
control author�ty for th�s type of a�rcraft at low speed. 
The PFA conducted ground tr�als, wh�ch concluded that 
there �s adequate rudder author�ty at low speed on th�s 
type of a�rcraft. 

However, the tr�al also demonstrated that on some of 
these a�rcraft �t �s poss�ble to generate �nterference 

between the ‘all‑flying’ tailplane and the rudder. With 

full aft control column appl�ed the ta�lplane’s tra�l�ng 

edge up �s fully up, and �n th�s pos�t�on the rudder tr�m 

tab’s lower tra�l�ng edge �s �n contact w�th the ta�lplane. 

Th�s can cause a restr�ct�on �n the rudder movement. The 

PFA have ra�sed an A�rworth�ness Occurrence Report 

and a fleet‑wide check has commenced.

Wh�lst there �s no ev�dence of a rudder movement 

restr�ct�on �n th�s acc�dent th�s h�ghl�ghts the necess�ty 

for a thorough ‘full and free’ check of the flight controls, 

part�cularly a check of the freedom of the rudder w�th 

the control column fully aft.
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ACCIDENT

Aircraft Type and Registration:  Vans RV-4, G-BuLG

No & Type of Engines:  � Lycom�ng O-320-E3D p�ston eng�ne

Year of Manufacture:  �989 

Date & Time (UTC):  4 August 2007 at ��00 hrs

Location:  Pr�vate str�p, F�rgrove, Wren�ngham, Norfolk

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - �  Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Damage to propeller, engine mount, firewall, cowling, 
land�ng gear and w�ng unders�de

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

Commander’s Age:  62 years

Commander’s Flying Experience:  980 hours (of wh�ch none were on type)
 Last 90 days - 0 hours
 Last 28 days - 0 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and further enqu�r�es by the AAIB

Synopsis

After a normal 3-po�nt touchdown on the grass runway, 

the a�rcraft ran over a sl�ght r�dge and l�fted off �n a 

h�gh nose-up att�tude.  The p�lot held the control st�ck 

aft and the a�rcraft descended, land�ng heav�ly, caus�ng 

the ma�n land�ng gear to collapse.  

History of the flight

This was the pilot’s first flight in a Vans RV‑4, which 

�s a ta�lwheel a�rcraft.  The p�lot had approx�mately 

600 hours of ta�lwheel exper�ence, much of �t on T�ger 

Moths.  H�s passenger was the owner of the a�rcraft.  

They departed F�rgrove �n good weather cond�t�ons and 

landed at Shipdham Airfield.  After about 15 minutes 

they departed Sh�pdham to return to F�rgrove.  The 

p�lot carr�ed out an approach followed by a planned 

go-around and then establ�shed h�mself for an approach 

and a full stop land�ng on Runway 28 (grass).  The w�nd 

was from 250° at �2 kt.  The approach was made at 80 

mph, reduc�ng to 70 mph over the threshold.  A normal 

3-po�nt touchdown was made w�th approx�mately two 

th�rds of the 600 m runway rema�n�ng.  The a�rcraft 

then ran over a sl�ght r�dge �n the runway surface and 

l�fted off �n a h�gh nose-up att�tude.  The a�rcraft then 

descended and landed heav�ly, caus�ng the ma�n land�ng 

gear to collapse rearwards.
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Passenger’s comments on the accident

The passenger, who was the owner of the a�rcraft, 
reported that the land�ng was normal and the p�lot then 
brought the control st�ck fully aft (a normal ta�lwheel 
land�ng techn�que).  G-BuLG �s an early model RV-4, 
w�th shorter land�ng gear legs, and �t normally lands �n 
a 3-po�nt att�tude above the stall speed.  The passenger 
reported that the sl�ght r�dge �n the runway normally 
causes the a�rcraft to make a sl�ght ‘hop’ but, �n th�s 
case, the st�ck was held fully aft, caus�ng the a�rcraft to 
p�tch up and �t then ‘mushed’ back onto the ground.  

Pilot’s assessment of the cause

The p�lot stated that he dec�ded to hold the st�ck aft 
when the a�rcraft p�tched up after touchdown.  W�th 

h�nds�ght, he bel�eved he should have added some 
power, lowered the nose w�th some forward st�ck, 
and then e�ther landed or carr�ed out a go-around.  
He believed that his lack of recent flying experience 
probably contr�buted to the acc�dent.

Recency requirements for carrying passengers

JAR-FCL �.026� requ�res that a P�lot-�n-Command 
carry out at least three takeoffs and three land�ngs �n 
the preced�ng 90 days �n order to carry passengers.  

Footnote

�  JAR-FCL �s the Jo�nt Av�at�on Regulat�on for Fl�ght Crew 
L�cens�ng.  The JAR-FCL �.026 requ�rement can be found �n 
LASORS sect�on F.
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ACCIDENT

Aircraft Type and Registration:  Vans RV-9A, G-CDMF

No & Type of Engines:  � Lycom�ng O-320-E2D p�ston eng�ne

Year of Manufacture:  2006 

Date & Time (UTC):  2 September 2007 at �500 hrs

Location:  Oaksey Park Airfield, Wiltshire

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Damage to propeller, nose gear, canopy, left w�ng t�p 
and upper fin/rudder

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

Commander’s Age:  59 years

Commander’s Flying Experience:  �32 hours (of wh�ch �8 were on type)
 Last 90 days - �5 hours
 Last 28 days - �0 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

After a bounced land�ng, the a�rcraft touched down 
heavily on its nose gear and then flipped inverted.  The 
var�able and gusty w�nd cond�t�ons probably contr�buted 
to the acc�dent.

History of the flight

The aircraft was on a return flight from St. Omer in 
France.  The pilot overflew Oaksey Park airfield to 
determ�ne the w�nd d�rect�on and strength from the two 
w�ndsocks.  He est�mated the w�nd as var�able from 
270º at �0 kt w�th gusts to �5 kt.  He then manoeuvred 
the a�rcraft for a left downw�nd approach to Runway 22 
(grass).  During final approach he reduced the airspeed 
to 65 mph and selected full flap.  There was some 

turbulence and the a�rcraft’s s�nk rate �ncreased so he 
added some power.  Close to the runway threshold the 
p�lot not�ced that the w�ndsock was veer�ng left and 
r�ght of the centrel�ne by about 20º.  He was work�ng 
hard to keep the w�ngs level w�th a�leron and the nose 
stra�ght w�th rudder.  After cross�ng the threshold he 
reduced the power to IDLE and started to flare.  The 
a�rcraft’s nose suddenly p�tched up by about �0º and 
then the a�rcraft dropped suddenly, about 3 to 4 feet, 
and landed ta�l down.  It bounced on �ts ma�n gear back 
�nto the a�r and then landed heav�ly, nose down, on �ts 
nose land�ng gear.  The nosewheel dug �nto the ground 
and the aircraft flipped upside down onto its back.
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The p�lot and h�s passenger were unable to ex�t the 

inverted aircraft.  Shortly thereafter the airfield manager 

arr�ved w�th an axe and used �t to cut out a sect�on of 

canopy large enough for the p�lot and h�s passenger to 

crawl out of the a�rcraft.

Pilot’s assessment of the cause

The p�lot reported that h�s land�ng a�rspeed was too low 
for the gusty weather cond�t�ons and that he bel�eved 
w�nd shear near the runway threshold contr�buted to the 
acc�dent.
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ACCIDENT

Aircraft Type and Registration:  Enstrom F-28A-uk, G-BBPN

No & Type of Engines:  � Lycom�ng HIO-360-C�A p�ston eng�ne

Year of Manufacture:  �973 

Date & Time (UTC):  �2 June 2007 at �4�5 hrs

Location:  Ormonde F�elds Golf Course, near Codnor, Derbysh�re

Type of Flight:  Pr�vate  

Persons on Board: Crew - �  Passengers - None

Injuries: Crew - � (M�nor)      Passengers - N/A

Nature of Damage:  Substant�al

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

Commander’s Age:  65 years

Commander’s Flying Experience:  220 hours (of wh�ch 220 were on type)
 Last 90 days - 6 hours
 Last 28 days - 6 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

The p�lot carr�ed out a go-around follow�ng an 
unsuccessful approach to a pr�vate land�ng s�te.  Dur�ng 
the go‑around the helicopter did not climb sufficiently 
and sank �nto some trees.   The p�lot was not �n regular 
flying practice until shortly before the accident and 
was attempting to land in a confined site in tailwind 
cond�t�ons.  

Background to the flight

The p�lot had prev�ously held a PPL(H) for a number 
of years and dur�ng that per�od had owned h�s own 
hel�copter.  However, h�s l�cence had lapsed and he 
had not flown for about six years.  He decided to restart 
helicopter flying and bought G‑BBPN in May 2006.  
After he bought the hel�copter �t was damaged dur�ng 

a transit by road and was not available to fly again 

unt�l 2007.  

In June 2007 the p�lot started tra�n�ng for h�s l�cence 

renewal on G‑BBPN.  On the first training flight the flight 

was term�nated because the �nstructor felt the hel�copter 

was not perform�ng well and the collect�ve d�d not have 

a full range of movement.   A ma�ntenance eng�neer 

conducted a thorough check of the hel�copter, �nclud�ng 

the rigging, and could not find any defects.  He asked the 

�nstructor �f he was aware that the hel�copter had long 

range fuel tanks fitted.  The instructor responded that he 

had not known this because the fuel gauge fitted was of a 

type normally assoc�ated w�th standard fuel tanks.  
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The instructor was now satisfied that the poor 
performance of the hel�copter was because they had 
been operat�ng at above the max�mum perm�tted 
we�ght; he was further reassured because �t had been 
thoroughly checked.  The tra�n�ng cont�nued over the 
next few days and on the morn�ng of the acc�dent the 
p�lot completed h�s l�cence sk�ll test.

History of the flight

Having completed his skill test the pilot decided to fly the 
hel�copter to the land�ng s�te at h�s home.  The �nstructor 
offered to accompany h�m but the p�lot decl�ned the 
offer; he said he was familiar with the site having flown 
�n there many t�mes �n the past.  

The weather cond�t�ons recorded at East M�dlands A�rport 
(�2 nm to the south) at �420 hrs �ncluded a surface w�nd 
from 240º at �3 kt and a temperature of 2�ºC.

The land�ng s�te at the p�lot’s house was approached from 
the south-west.  The approach path was over an open 
field but the landing area was relatively confined.  At a 
late stage of the approach the p�lot felt uncomfortable 
and dec�ded to go-around.  The go-around was carr�ed 
out stra�ght ahead, cross�ng a ma�n road and then a golf 
course that was s�tuated on r�s�ng ground am�dst some 
trees.  The hel�copter cleared the streetlamps on the ma�n 
road, but as the p�lot tr�ed to cl�mb away he descr�bed 
exper�enc�ng a loss of power and the hel�copter settled 
�nto trees on the golf course; �t then fell to the ground and 
rolled over onto �ts r�ght hand s�de.   The p�lot was able 
to release h�s harness and evacuate from the hel�copter 
unass�sted. 

Helicopter information

This particular helicopter was not fitted with a throttle 
correlator, therefore the throttle was manually operated.  
As del�vered by the manufacturer, the hel�copter was 

fitted with two 15 USG fuel tanks, giving a total fuel 
capac�ty of 30 uSG and a max�mum fuel we�ght of 
�80 lb.  At some stage dur�ng �ts var�ous ownersh�ps, 
the aircraft had been fitted with larger, 20 USG 
tanks, g�v�ng a max�mum fuel we�ght of 240 lb.  Th�s 
modification required simultaneous fitment of a different 
fuel gauge, amongst other items.  The pre‑modification 
gauge s�mply read ‘E’ and ‘F’ w�th graduat�ons at 
¼ capacity increments.  The post‑modification gauge 
had figures in lbs at the 120 and 240 lb positions.  
G-BBPN, desp�te hav�ng the �ncreased fuel capac�ty, 
still had the pre‑modification gauge fitted.  However, 
�t was reported that the gauge was st�ll reasonably 
accurate, read�ng FuLL when full and EMPTY when the 
unusable fuel level was reached.  Ne�ther the agent who 
had sold the a�rcraft to the owner nor, presumably, the 
many prev�ous p�lots and owners of the hel�copter had 
noticed, or seen fit to comment on, the disparity.  The 
�ncreased capac�ty cannot be detected externally, and 
there was also no decal around the filler cap advising 
of the capac�ty.

Examination of the aircraft

The hel�copter was not �nspected by the AAIB unt�l �t 
had been recovered to the prem�ses of the agent who 
had sold �t to the p�lot.  The a�rcraft was now upr�ght on 
�ts land�ng sk�ds, but exh�b�ted damage to the cockp�t 
and ta�lboom cons�stent w�th an �mpact at low forward 
speed w�th the trees and subsequent fall to the ground.  
The ma�n rotor blades had been cut off near the root by 
the recovery crew, all three show�ng d�st�nct�ve upward 
bend�ng along the�r length, character�st�c of the d�stort�on 
seen when blades are subject to overp�tch�ng at low rotor 
rpm in‑flight.

Two of the three p�tch control l�nks at the top of the 
rotor mast had broken on �mpact, but one rema�ned 
�ntact. It was therefore poss�ble to check the range of 
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movement of the collective lever and confirm that the 
rotor was able to travel through its specified range, on 
th�s blade at least.  It was noted that �t �s poss�ble to r�g 
the collect�ve lever, ostens�bly to personal preference, 
such that the fully lowered and ra�sed pos�t�ons are 
d�fferent, �e the fully ra�sed pos�t�on can vary from 
a�rcraft to a�rcraft w�th a correspond�ng change �n the 
fully lowered pos�t�on.  The total range of movement 
should however, rema�n the same.

Analysis

The go-around manoeuvre �s one wh�ch requ�res 
the p�lot to co-ord�nate the collect�ve p�tch w�th the 
rotor/eng�ne rpm to make best use of the power 
ava�lable.  Overp�tch�ng of the ma�n rotor blades or 
fa�l�ng to ensure that the throttle �s fully open w�ll 
reduce the performance and may prevent the hel�copter 
from ach�ev�ng a cl�mb.
  
The pilot had only just re‑qualified for his licence after 
a break from flying of six years.  Although he was 
familiar with the landing site he had not flown in there 
for a number of years and therefore was not �n recent 
pract�ce.  He made a sens�ble dec�s�on to go-around when 
he became uncomfortable w�th the approach, however 

the m�ssed approach path conta�ned obstacles and was 

over r�s�ng ground.  In the ta�lw�nd cond�t�ons and the 

amb�ent temperature the hel�copter’s cl�mb grad�ent 

would have been reduced.  G�ven these c�rcumstances, 

�t �s poss�ble that the power demanded by the p�lot 

exceeded the power ava�lable; th�s m�ght then cause 

the p�lot to overp�tch the ma�n rotor, thus reduc�ng 

rotor rpm and consequently cl�mb performance.  To the 

p�lot th�s would appear as though a loss of power had 

occurred.  

One other po�nt of note �s that dur�ng the refresher 

tra�n�ng ne�ther the owner nor the �nstructor appeared 

to be aware that the helicopter was fitted with an 

extended range fuel tank opt�on.   Th�s lead to the 

aircraft being inadvertently overloaded for that flight.  

As noted above, there were no cues to th�s ava�lable 

to e�ther p�lot, beyond the m�slead�ng fact that the fuel 

gauge was of a type fitted to aircraft with the smaller 

fuel capac�ty.  

However, fuel quantity was not a factor on this flight 

where, w�th only one occupant and some fuel hav�ng 

been consumed dur�ng the trans�t, �t was certa�nly well 

w�th�n �ts max�mum gross we�ght.  
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ACCIDENT

Aircraft Type and Registration:  Easy Ra�der, G-CCJS

No & Type of Engines:  � Jab�ru �600 p�ston eng�ne

Year of Manufacture:  2007 

Date & Time (UTC):  27 Apr�l 2007 at ��00 hrs

Location:  Near Andreas Airfield, Isle of Man

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

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

Nature of Damage:  A�rcraft destroyed

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

Commander’s Age:  69 years

Commander’s Flying Experience:  5,000 hours (of wh�ch �0 were on type)
 Last 90 days - 30 hours
 Last 28 days - �5 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and further enqu�r�es by the AAIB

Synopsis

The newly constructed a�rcraft was undertak�ng the 
second in a series of test flights for the issue of a Permit 
to Fly.  After takeoff the a�rcraft’s cl�mb performance was 
inadequate to maintain sufficient terrain clearance with 
r�s�ng ground ahead and the p�lot attempted to return to 
the airfield. During this manoeuvre the aircraft stalled at 
low level, �mpact�ng the ground ser�ously �njur�ng the 
two occupants.

Background

The aircraft was undergoing flight tests to enable issue 
of its initial CAA Permit to Fly.  It was fitted with a 
Jabiru 1600 engine: the first time the British Microlight 
A�rcraft Assoc�at�on (BMAA) had exper�enced th�s type 

of engine.  The aircraft type is normally fitted with the 

Rotax 503 eng�ne, wh�ch has a s�m�lar power rat�ng to 

the Jab�ru �600, or the Jab�ru 2200, wh�ch �s a more 

powerful der�vat�ve.  BMAA �nspect�ons, dur�ng and on 

complet�on of construct�on, revealed no problems w�th 

the aircraft.  These inspections included tests of the flying 

controls and appropriate control surface deflections.

The pilot had flown a single flight on the aircraft prior to 

the accident.  This had been a solo flight, taking off from 

Runway 11 at Andreas Airfield on the Isle of Man.  The 

pilot stated that the flight had been successful, although 

he noted that one‑fifth right rudder was continuously 

requ�red to ma�nta�n d�rect�onal control.
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The pilot intended to conduct the next flight at 
approx�mately 90% of the a�rcraft’s max�mum takeoff 
we�ght.  In order to ach�eve th�s, the owner of the a�rcraft 
had been specifically approved by the BMAA to act as an 
observer, sitting in the rear seat during the flight.  There 
are no controls or flying instruments associated with the 
seat�ng pos�t�on.  The a�rcraft was loaded w�th 20 kg of 
fuel wh�ch gave a stated takeoff we�ght of 430 kg, 20 kg 
under the a�rcraft’s max�mum perm�tted takeoff we�ght 
of 450 kg.

History of the flight

The aircraft took off from Runway 05 at Andreas Airfield 
shortly before ��00 hrs at wh�ch t�me the surface w�nd 
was 060/�2-�5 kt.  The p�lot reported that the takeoff was 
normal but the initial climb, flown at 40 kt IAS, seemed 
“slugg�sh” w�th a rate of cl�mb of no more than about 
300 ft/m�n.  Due to r�s�ng ground beyond the end of the 
runway the a�rcraft’s terra�n clearance d�d not �ncrease 
significantly.  The pilot recalled that at a height of about 
200 ft agl, the a�rcraft began to s�nk, probably due to 
a downdraft caused by the effect of the w�nd act�ng on 
two adjacent h�lls �n the area.  Dur�ng a left turn back 
towards the airfield, the aircraft then stalled and entered 
an incipient spin to the left.  There was insufficient 
he�ght to recover and the a�rcraft h�t the ground �n a steep 
nose-down att�tude and banked to the left.

The p�lot rece�ved ser�ous �njur�es �nclud�ng mult�ple 
fractures to both legs and the a�rcraft owner suffered a 
broken ankle.  However, the owner was able to pull the 
p�lot clear of the a�rcraft.  It was severely damaged �n 
the acc�dent and fuel was leak�ng from the wreckage 
although there was no fire.

Analysis

The p�lot quest�oned whether the a�rcraft’s cl�mb 
performance met the standard required under the flight 

test schedule of be�ng able to ach�eve �,000 ft �n four 
m�nutes under ISA cond�t�ons.  He also commented 
on the need to use cont�nuous r�ght rudder dur�ng the 
first flight which he believed could probably have been 
resolved by the fitting of a fixed trim tab to the rudder.  
He stated that no adjustments had been made to the flying 
controls or control surfaces between the flights and that 
r�ght rudder was aga�n requ�red to ma�nta�n d�rect�on 
during the second flight.

The p�lot assessed the cause of the acc�dent as a 
comb�nat�on of the r�s�ng terra�n after takeoff, poor cl�mb 
performance of the a�rcraft and the w�nd cond�t�ons.  In 
an attempt to ma�nta�n clearance from the terra�n, the 
p�lot probably ma�nta�ned a steep cl�mb�ng att�tude w�th 
a correspond�ngly low a�rspeed.  At the same t�me he 
was correct�ng the a�rcraft’s constant left yaw w�th r�ght 
rudder.  In banking the aircraft left to return to the airfield 
it is probable that the stall speed was raised sufficiently 
to �nduce a stall w�th a comb�nat�on of rudder �nput and 
bank angle caus�ng the w�ng to drop to the left.

Conduct of BMAA test flights

The BMAA cons�der that the carr�age of approved 
observers during flight tests can enhance safety by helping 
w�th such tasks as record�ng �nformat�on and look�ng out 
for other aircraft.  Normally such observers are qualified 
p�lots and �t �s cons�dered that they are therefore aware 
of the risks entailed by such flights.  Where they are 
not qualified pilots, the BMAA stated that they explain 
such r�sks to them �n wr�t�ng as part of the observer 
approval process.  The BMAA considers the benefits of 
flying with a suitably qualified observer outweighs any 
increased risk such test flights impose, especially as the 
majority of types flown already have well established 
flight characteristics.  They also added that ballast does 
not necessar�ly replace an observer; �t just allows a�rcraft 
to be loaded for performance test�ng.
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As th�s acc�dent demonstrates, however, �t may be more 
appropr�ate to use ballast �nstead of an observer where 
there �s no danger of the ballast �tself caus�ng potent�al 
problems and where an observer can contr�bute l�ttle to 
the safety of the flight.  The BMAA currently provides 
no information on the use of ballast during test flights.

General adv�ce from the BMAA on the plann�ng, r�sk 
assessment and conduct of test flying is not currently 
ava�lable although �t �s understood that a test p�lot’s 
handbook �s currently be�ng comp�led.  The follow�ng 
Safety Recommendat�on �s therefore made:

Safety Recommendation 2007-125

It �s recommended that the Br�t�sh M�crol�ght A�rcraft 
Assoc�at�on prov�de wr�tten adv�ce on appropr�ate 
planning, risk assessment and conduct of test flights that 
specifically includes use of ballast during such flights.
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ACCIDENT

Aircraft Type and Registration:  Easy Ra�der J2.2(2), G-OEZI

No & Type of Engines:  � Jab�ru A�rcraft Pty 2200A p�ston eng�ne

Year of Manufacture:  2003 

Date & Time (UTC):  20 October 2007 at �030 hrs

Location:  Sta�ndrop A�rstr�p, Co Durham

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - �      Passengers - � 

Injuries: Crew - None Passengers - None

Nature of Damage:  A�rcraft extens�vely damaged

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

Commander’s Age:  42 years

Commander’s Flying Experience:  842 hours (of wh�ch 30 were on type)
 Last 90 days - 32 hours
 Last 28 days -   8 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

The aircraft was intending to fly a ‘touch‑and‑go’, 
at a grass a�rstr�p. Dur�ng the ground roll, the p�lot 
exper�enced a tendency for the a�rcraft to yaw to 
the left, wh�ch he overcame w�th r�ght rudder.  The 
a�rcraft got a�rborne at a lower speed than normal; 
�t subsequently stalled and struck the ground. The 
a�rcraft was extens�vely damaged, but the p�lot and h�s 
passenger escaped w�thout �njur�es.

History of the flight

The aircraft was flying an approach with the intention 
of perform�ng a ‘touch-and-go’ at Sta�ndrop A�rstr�p, 
Co Durham. The takeoff we�ght was 426 kg aga�nst 
�ts max�mum of 450 kg, and the weather cond�t�ons 
were good and the surface w�nd was calm. The a�rcraft 

touched down approx�mately 50 m along the 300 m 

long runway and the p�lot appl�ed full power for takeoff.  
Wh�lst the a�rcraft was on the ground the p�lot recalls 
that the a�rcraft tended to yaw to the left, wh�ch requ�red 
a significant application of right rudder to correct; at 
the t�me he cons�dered that th�s was probably caused 
by an unexpected crossw�nd.  The a�rcraft cont�nued 
to accelerate along the runway, towards a fence at the 
far end.  The p�lot pulled back on the st�ck to clear 
the fence, and the a�rcraft became a�rborne, but at an 
a�rspeed less than the normal cl�mb speed.  The a�rcraft 
cl�mbed to about 40 ft above the runway when the r�ght 
w�ng stalled.  The a�rcraft struck the ground to the r�ght 
of runway, and went through two fences before com�ng 
to rest. The p�lot shut the a�rcraft down, and he and 
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h�s passenger, who were both un�njured, vacated the 
a�rcraft normally.

The p�lot exam�ned the tyre marks left on the grass 
str�p by h�s a�rcraft.  He noted that they were �75 m 
long, and ceased approx�mately 75 m before the end of 
the runway; presumably �nd�cat�ng the po�nt at wh�ch 
the a�rcraft became a�rborne.  The marks left by the 
r�ght wheel appeared normal but there were fret l�nes �n 
the runway surface where the left hub/tyre had ground 
along the runway.  He cons�dered that these marks were 
conducive with the left tyre having been flat.  The tyre 

had been correctly inflated when he had performed his 
walk around, and he had not�ced noth�ng unusual dur�ng 
his initial takeoff.  In his opinion the tyre had deflated 
during the flight, and the flat tyre accounted for the yaw 
to the left that he had exper�enced.  Th�s, together w�th 
the add�t�onal drag from h�s appl�cat�on of r�ght rudder, 
would have prevented the a�rcraft from accelerat�ng 
normally along the runway, and h�s concern at see�ng 
the end of the runway approach�ng, wh�lst he was st�ll 
on the ground, provoked h�m �nto gett�ng a�rborne 
before he had accelerated to h�s normal takeoff speed.
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ACCIDENT

Aircraft Type and Registration:  Rans S6-ES Coyote II, G-CDGH

No & Type of Engines:  � Rotax 9�2-uL p�ston eng�ne

Year of Manufacture:  2005 

Date & Time (UTC):  25 August 2007 at �400 hrs

Location:  Broadmeadow Farm, 3 m�les South of Hereford

Type of Flight:  Pr�vate 
 
Persons on Board: Crew - 2  Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Broken propeller, damaged wings, cracked fibreglass 
cowl�ng, damaged land�ng gear.  Extens�ve damage to 
two parked a�rcraft

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

Commander’s Age:  69 years

Commander’s Flying Experience:  435 hours (of wh�ch 354 were on type)
 Last 90 days - 3 hours
 Last 28 days -  � hour

Information Source:  A�rcraft Acc�dent Report Form

Synopsis

A new synd�cate member was mak�ng h�s second 

familiarisation flight in the aircraft, in the company of an 

exper�enced synd�cate member.  Dur�ng takeoff, the a�rcraft 

dr�fted to the left of the runway and coll�ded w�th two 

parked flex‑wing microlight aircraft, causing substantial 

damage to all three a�rcraft.  It was concluded by the more 

exper�enced p�lot that the acc�dent occurred because the 

aircraft took off with insufficient airspeed, combined 

w�th the full-throttle torque effect, wh�ch occurred �n the 

opposite direction to that on aircraft previously flown by 

the new p�lot.  The handl�ng p�lot cons�dered that there 

may have been an �ncrease �n the crossw�nd component 

that was not apparent pr�or to takeoff.

Background

Earl�er �n the day, the a�rcraft had departed �ts home 

airfield of Long Marston, near Stratford‑upon‑Avon 

and landed at Broadmeadow Farm, near Hereford.  The 

a�rcraft was owned by a synd�cate and the purpose of 

the flight was to familiarise a new syndicate member 

w�th the a�rcraft.  In fact, th�s p�lot had more hours on 

type than h�s compan�on, who was the synd�cate trustee, 

but h�s prev�ous exper�ence had been w�th Rotax 582 

eng�ned Rans S6 a�rcraft, �n wh�ch the propeller rotates 

�n the oppos�te d�rect�on to that of the Rotax 9�2 eng�ne, 

wh�ch powered the subject a�rcraft.  
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History of the flight

The new synd�cate member occup�ed the r�ght seat for 
the flight to Broadmeadow Farm.  He carried out the 
takeoff, dur�ng wh�ch he noted that the a�rcraft had 
a marked tendency to sw�ng to the left, th�s be�ng the 
oppos�te d�rect�on to that of a�rcraft on wh�ch he had 
ga�ned most of h�s exper�ence.  Once a�rborne, he handed 
control to the pilot‑in charge in the left seat.  The flight 
was uneventful and a land�ng was made on Runway 28, 
wh�ch had a sl�ght downh�ll grad�ent, w�th a �0 mph w�nd 
from approx�mately 300°, thus g�v�ng a small crossw�nd 
component from the r�ght.  

For the return tr�p, approx�mately one and a half hours 
later, the new p�lot occup�ed the left seat.  The w�nd 
cond�t�ons were unchanged from those at the t�me of 
the�r land�ng, and the same runway was �n use.  Dur�ng 
the takeoff roll, the p�lot �n the r�ght seat re�terated to the 
new p�lot of the need for “full throttle and plenty of r�ght 
rudder”.  The nosewheel l�fted at approx�mately 35 mph 

and the a�rcraft became a�rborne at 45 mph, but started 
to dr�ft to the left.  The r�ght seat p�lot called for the st�ck 
to be moved forward to �ncrease a�rspeed and, shortly 
afterwards, took control.  The a�rcraft then contacted 
the ground w�th all three wheels and veered sharply 
to the left, subsequently colliding with two flex‑wing 
m�crol�ght a�rcraft that were parked, unattended, beyond 
the left s�de of the runway.  All three a�rcraft susta�ned 
substant�al damage but no one was �njured.  

In h�s analys�s of the acc�dent, the exper�enced synd�cate 
member concluded that the a�rcraft took off w�th 

insufficient airspeed on rotation, which, in combination 
w�th a sl�ght crossw�nd and full-throttle torque effect, 
caused the a�rcraft to dr�ft to the left.  Appl�cat�on of 
forward stick to regain adequate flying speed did not 
become effect�ve �n t�me to prevent the coll�s�on w�th 
the parked a�rcraft.  After the acc�dent, the handl�ng p�lot 
cons�dered that there may have been an �ncrease �n the 
crossw�nd component that was not apparent pr�or to the 
takeoff.  
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ACCIDENT

Aircraft Type and Registration:  �) Sche�be SF27 gl�der, HGM
 2) Schle�cher ASW �9 gl�der, GDP

No & Type of Engines:  �) None
 2) None

Year of Manufacture:  �) �965
 2) �979

Date & Time (UTC):  2 October 2006 at �5�5 hrs

Location:  Sutton Bank, North Yorksh�re

Type of Flight:  �) Pr�vate 
 2) Pr�vate 

Persons on Board: �) Crew - � Passengers - None
 2) Crew - � Passengers - None

Injuries: �) Crew - � (M�nor) Passengers - N/A
 2) Crew - � (Fatal) Passengers - N/A

Nature of Damage:  �) A�rcraft destroyed
 2) A�rcraft destroyed

Commander’s Licence:  1) British Gliding Association (BGA) Gliding Certificate
 2) British Gliding Association (BGA) Gliding Certificate

Commander’s Age:  �) 50 years
 2) 48 years 

Commander’s Flying Experience:  �) 733 hours 
  Last 90 days - 20 hours
  Last 28 days -   5 hours

 2) 280 hours 
  Last 90 days - �0 hours 
  Last 28 days -    � hour

Information Source:  AAIB F�eld Invest�gat�on w�th ass�stance from the 
Br�t�sh Gl�d�ng Assoc�at�on (BGA)

Synopsis

Two gl�ders, a Sche�be SF27 and a Schle�cher ASW �9B, 
were flying close to Sutton Bank, North Yorkshire, when 
they were �n coll�s�on close to a bank of cloud.  Both 
gl�ders lost port�ons of w�ng �n the �mpact and were 
rendered incapable of flight.  The pilot of the SF27 was 

able to escape from h�s a�rcraft and parachute to the 
ground:  the p�lot of the ASW �9 was not able to release 
h�s cockp�t canopy and was k�lled.  The eng�neer�ng 
�nvest�gat�on �nd�cated that both a�rcraft were serv�ceable 
unt�l the moment of coll�s�on.  
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Two Safety Recommendat�ons were made shortly after 
the event and a further two are made �n th�s report. 

History of the flight

The two p�lots, and others, were members of a group from 
the Welland Gl�d�ng Club, wh�ch regularly organ�sed 
expeditions to fly at the Yorkshire Gliding Club at Sutton 
Bank;  the club hosts many such exped�t�ons each year 
from clubs around Br�ta�n.  The group arr�ved on the 
Saturday before the acc�dent, �ntend�ng to spend the 
week gl�d�ng and soc�al�s�ng.

The gl�d�ng club s�te �s s�tuated on top of a r�dge, wh�ch 
forms around a bowl on �ts western s�de (see F�gure �).  
The s�te has two takeoff and land�ng ‘runs’, north/south 
and east/west.  The east/west run was �n use on the day 
of the acc�dent, w�th the launch po�nt establ�shed just 
south of the club bu�ld�ng.  The elevat�on of the s�te �s 

920 ft amsl and �ts geograph�cal s�tuat�on prov�des the 

opportun�ty for r�dge soar�ng, wh�lst the presence of the 

Penn�ne h�lls to the west means that wave l�ft �s also 

often present.  Orograph�c cloud often forms over the 

s�te, somet�mes rap�dly, when a mo�st westerly a�r stream 

ex�sts �n the area.

On the day of the acc�dent, the weather at Sutton Bank 

was changeable.  Three training flights took place in 

the morning but a rain shower then stopped flying for 

a t�me.  Once the ra�n shower had passed, operat�ons 

recommenced, w�th aerotow launches.  The ASW �9 

(GDP) was launched at �447 uTC and the SF27 (HGM) 

d�rectly afterwards at �458 uTC.

No evidence was available of the flight of the ASW 19 

from the end of the aerotow launch until the final 

moments before the coll�s�on.

Figure 1 

Acc�dent s�te
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The surv�v�ng (SF27) p�lot recalled releas�ng from the 
aerotow at 2,000 ft above the s�te� and soar�ng near, and 
predom�nantly to the south of, the s�te, dur�ng wh�ch 
t�me he was concerned about a bank of cloud to the 
west‑south‑west of the airfield, drifting towards it.  Shortly 
before the coll�s�on he was track�ng roughly north along the 
r�dge to the west of the s�te, at about �,500 ft.  Immed�ately 
pr�or to the coll�s�on, he recalled be�ng �n a gentle left 
turn, sk�rt�ng around a cloud mass, the edge of wh�ch 
was somewhat broken and “scuddy”.  H�s �ntent�on was 
to manoeuvre towards the Th�rsk area, where the weather 
was clearer.  He recalled that h�s speed was about 45 kt 
and he was exper�enc�ng a l�ttle l�ft.  He was mon�tor�ng 
commun�cat�ons on the Sutton Bank gl�d�ng frequency, 
�29.975 MHz, on h�s rad�o.  He heard no commun�cat�ons 
wh�ch related to the ASW �9 after h�s launch.

The SF27 p�lot suddenly saw the orange w�ng t�p and 
nose of another gl�der at between h�s one and two o’clock 
pos�t�on2, and he real�sed that a coll�s�on was �nev�table.  
Inst�nct�vely he entered a descend�ng left turn, w�th the 
object�ve of prevent�ng a cockp�t-to-cockp�t coll�s�on 
(wh�ch he thought h�ghly probable and l�kely to be 
fatal).  He recalled that the other a�rcraft “may have been 
descend�ng out of scuddy cloud”, and that �t may have 
been flying fast and straight towards him.  He ducked his 
head as the other a�rcraft’s w�ngt�p was about to �mpact 
h�s canopy, and �mmed�ately heard a loud bang.

The two a�rcraft coll�ded almost head on, each a�rcraft’s 
canopy be�ng severely damaged by the other’s w�ng.  The 
w�ng structure of the SF27 separated from the fuselage; 
one w�ng of the ASW �9 separated approx�mately half 
way along �ts span.
Footnote

� Gl�der p�lots operat�ng at Sutton Bank commonly refer to the�r 
vert�cal pos�t�on as he�ght above the s�te.  The s�te �s 920 ft amsl.
2  Relat�ve pos�t�on of another a�rcraft �s frequently expressed by 
‘clock code’:  an a�rcraft stra�ght ahead �s at �2 o’clock, one to the 
r�ght at three o’clock, d�rectly beh�nd at s�x o’clock, and to the left at 
n�ne o’clock.  Other po�nts are referred to �n order.

The SF27 p�lot then felt a cold rush of a�r, and h�s a�rcraft 
rolled to the r�ght to an �nverted pos�t�on.  He d�d recall 
operat�ng the canopy jett�son lever, but the canopy d�d not 
part from the gl�der.  A substant�al part of the canopy had 
been destroyed �n the �mpact and the p�lot later remembered 
k�ck�ng h�mself free of the cockp�t and be�ng momentar�ly 
delayed �n locat�ng h�s parachute release, before operat�ng 
�t.  He heard the parachute canopy deploy and then looked 
up to check that �t had deployed correctly.  He made an 
uneventful parachute descent, land�ng �n a wooded area.  
H�s parachute canopy caught �n the trees and he found 
h�mself suspended by h�s canopy and harness, h�s toes just 
touch�ng the ground.  He released h�s harness and made 
h�s way to a clear�ng �n the trees where he used h�s mob�le 
telephone to call the club, before walk�ng out of the wood 
towards a nearby road and be�ng met by the emergency 
serv�ces.  He susta�ned a broken bone �n one hand, and 
cuts and bru�ses.  

The ASW �9 and �ts p�lot fell to the ground.  The p�lot 
was found close to the wreckage of h�s gl�der, h�s harness 
was found unfastened and the canopy release mechan�sm 
had been operated.  He was wear�ng a parachute but �t 
had not been operated.  The �mpact w�th the ground was 
not surv�vable.

Staff and v�s�tors at the club called the emergency serv�ces 
as soon as they heard the collision.  A flying instructor, 
a�rborne �n a motor gl�der, made a ‘MAYDAY RELAY’ 
call addressed to the D�stress and D�vers�on cell at the 
London Area Control Centre, wh�ch was relayed to the 
cell by a commerc�al a�rcraft a�rborne near London.  The 
�nstructor selected 7700 on h�s transponder3 to ass�st ATC 
�n �dent�fy�ng the locat�on of the acc�dent.

Footnote

3 The ‘MAYDAY’ code, which alerts air traffic controllers using 
secondary radar to an a�rcraft �n d�stress.
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Witness recollections

There was only one eyew�tness to the coll�s�on.  The 
partner of another gl�der p�lot was stand�ng �n the car 
park bes�de the gl�d�ng club, and observed three gl�ders 
a�rborne: the ASW �9, the SF27, and her partner’s gl�der.  
In due course, she saw two gl�ders “head�ng towards 
each other �n th�n m�sty cloud” and then coll�d�ng.  She 
saw wreckage fall�ng, and one parachute open�ng and 
descend�ng.

Another p�lot, the partner of the eyew�tness, was 
a�rborne at the t�me.  Pr�or to the coll�s�on, he recalled 
flying along the ridge, and attempting to make radio 
contact with the ASW 19 pilot, first on the Sutton Bank 
frequency �29.975 MHz and then on �30.4 MHz, the 
‘cloud flying’ frequency.  He intended to inform him 
of a “squall w�th a band of cloud” approach�ng the s�te.  
He recalled that he was flying at approximately 1,000 ft 
above the s�te, below “an upper, broken layer of cloud, 
base approx�mately �,350 to �,400 ft above the s�te”.  He 
also recalled that “ra�n was fall�ng on the southern end 
of the bowl w�th �solated patches of scud cover�ng the 
majority of the bowl area”.  He recalled flying along the 
r�dge, towards the north, just past the m�ddle of the bowl, 
and see�ng another gl�der “h�gher, at approx�mately 
�,400 ft above the s�te…”, shortly after wh�ch he heard 
a thud.  He immediately checked his flying controls, 
wh�ch responded normally, and then he turned to the left 
and saw debr�s fall�ng from the sky.

A gl�d�ng �nstructor was at the launch po�nt when he heard 
a ‘crunch’, wh�ch he real�sed was a m�d-a�r coll�s�on.  
He saw “two gl�ders, seem�ngly locked together – the 
wreckage separated leav�ng one gl�der sp�nn�ng around 
and the other w�th debr�s also fall�ng from the sky”.  He 
then saw a parachute open.

Recorded data

Both gl�ders had a GPS rece�ver coupled to a gl�der 
logger.  The GPS rece�vers and the loggers had the 
ab�l�ty to record the track of the a�rcraft to memory.  In 
all cases, a battery was requ�red to ma�nta�n the memory.  
The GPS from the SF27 was never recovered; the gl�der 
logger was recovered but had fa�led to record the track 
of the accident flight due to a low battery.
 
The GPS from the ASW �9 was recovered but was 
not operat�onal.  Invest�gat�on revealed that the power 
c�rcu�try had been d�srupted dur�ng the acc�dent, such 
that the battery power�ng the memory qu�ckly depleted, 
los�ng any track �nformat�on that may have been recorded.  
However, the glider logger had sufficient battery power 
to ma�nta�n �ts memory but was too damaged for a normal 
download of the un�t.  The memory was extracted w�th 
the ass�stance of the Bureau d’Enquetes et d’Analyses 
(BEA - equ�valent to the AAIB �n France) and decoded 
w�th the ass�stance of the logger manufacturer and one 
of the or�g�nal des�gn team members.  It was establ�shed 
that the last logged flight was on the previous day.

Radar data from the Claxby and Great Dun Fell radar 
heads were analysed.  The only steady tracks recorded 
were secondary radar tracks relat�ng to a�rcraft that had 
ATC transponders sw�tched on.  Ne�ther gl�der was 
equ�pped w�th a transponder and pr�mary radar was not 
able to track targets �n the area at the alt�tudes �nvolved.
  
At �5�6 hrs a secondary radar detected a transponder 
transm�tt�ng the emergency 7700 squawk �n the area of the 
acc�dent.  Prev�ously, secondary radar had not detected 
th�s a�rcraft, suggest�ng that the a�rcraft’s transponder 
was switched on at 1516 hrs specifically to transmit 
the emergency code.  Subsequently, radar tracked the 
transponder stay�ng close to the acc�dent s�te.  
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In summary, ne�ther the radar data nor the data from 
the onboard equ�pment y�elded ev�dence useful �n th�s 
�nvest�gat�on.

Meteorology

The Met Office provided an aftercast which showed low 
pressure centered over the North Sea feed�ng a moderate 
west‑north‑westerly airflow over Yorkshire on the day of 
the acc�dent.  The weather was partly cloudy w�th some 
showers �n the area.  Surface v�s�b�l�ty was assessed as 
30 to 40 km but locally �0 to �5 km �n showers.  The 
cloud was one or two octas of cumulus, base 2,500 ft, 
becom�ng three to seven octas of cumulus base 2,000 to 
2,500 ft �n showers.  There were three to seven octas of 
strato-cumulus w�th a base between 5,000 and 8,000 ft.  
The report also stated that: 

‘it is possible that stratus cloud was forming 
on west-facing ridges base between 1,500 and 
2,000 ft.’  

The w�nd at the surface was assessed to have been from 
250° at �5 kt, w�th �solated gusts up to 25 kt.  The w�nd 
at �,000 ft was from 270° at 20 kt, and at 2,000 ft from 
280° at 20 to 25 kt.

Communications

Both gliders were fitted with VHF aeronautical radios.  
In the Yorksh�re Gl�d�ng Club Standard Operat�ng 
Procedures (SOPs), the follow�ng �nstruct�on was g�ven 
regard�ng rad�o commun�cat�ons:

‘The club frequency is 129.975 MHz’

‘The frequency shall be used for all communications 
with the gliding club and within 10 nm of site.’

The radio fitted in the ASW 19 was found with 
frequency �30.4 MHz selected.  Ne�ther �29.975 nor 

�30.4 MHz �s recorded, and no w�tnesses recalled 
hear�ng transm�ss�ons from the a�rcraft on the day of 
the acc�dent.

The BGA’s ‘Laws and Rules’ l�st the frequenc�es to be 
used for gl�der operat�ons �n the Recommended Practices’ 
sect�on as follows:

‘130.4 MHz   Cloud flying and relaying cross-
country messages only.

129.975 MHz  As a control frequency within a 
10 NM radius and up to a height of 3,000ft. above 
certain approved airfields. (CGFF – Common 
Glider Field Frequency).’

There �s no adv�ce about frequency use when cloud 
flying in the vicinity of ‘approved airfields’ such as 
Sutton Bank.

The SF27 pilot

The SF27 p�lot had begun gl�d�ng �n �989, and had 
flown regularly since then.  He gained a basic instructor 
qualification in 1996 and an assistant category instructor 
qualification in 1997.  He was a BGA airframe inspector.  
He first flew at Sutton Bank in 1996, and then in 1997, 
and each year afterwards.  

The SF27 p�lot was �n the hab�t of pract�s�ng emergency 
procedures regularly, including self‑briefing on how to 
abandon h�s a�rcraft, and pract�s�ng the requ�red act�ons.  
He told AAIB �nvest�gators that he cons�dered th�s was 
a significant factor in his successful abandonment of his 
a�rcraft.

He was an ass�stant category �nstructor at the Welland 
Gl�d�ng Club.  As an �nstructor, and tak�ng h�s age �nto 
account, he was requ�red to renew h�s med�cal declarat�on 
every five years.  His last medical declaration was on 
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1 May 1996.  To ensure continuity of qualification this 
declarat�on should have been renewed by the end of 
Apr�l 200� and then aga�n by the end of Apr�l 2006.  
The club’s �nstructor records for 2003, 2004, and 2005 
showed th�s renewal date, but the club management had 
not identified that his medical declaration had lapsed.

After the acc�dent, the SF27 p�lot underwent an eye 
exam�nat�on w�th a CAA optometr�st, who found that 
h�s uncorrected eyes�ght was well w�th�n the standards 
requ�red for the med�cal declarat�on. He d�d not wear 
correct�ve lenses.

The ASW 19 pilot

The ASW 19 pilot learnt to glide in 1998‑99, and flew 
regularly thereafter, purchas�ng the ASW �9 �n 2002.  
He made regular annual tr�ps to Sutton Bank w�th other 
members of h�s gl�d�ng club.  He held a BGA S�lver 
Certificate and a valid medical declaration to Group 1 
standard.

A post-mortem exam�nat�on carr�ed out on the p�lot 
revealed no pre-ex�st�ng med�cal cond�t�ons and the 
tox�colog�cal report was negat�ve.

Oversight of gliding activity in the UK

Gl�d�ng �n the uk �s not formally regulated, but the 
Br�t�sh Gl�d�ng Assoc�at�on (BGA) offers a system of 
voluntary overs�ght �nclud�ng the publ�cat�on of Laws 
and Rules for gl�der p�lots, �nstructors, and exam�ners, 
and a system of accreditation of flying ability with 
certificates for heights gained, distances flown, and 
durations of flight.  Almost all gliding clubs in the UK 
are members of the BGA and have agreed to be bound 
by �ts procedures.

BGA Laws and Rules and other information

Only two BGA Rules apply specifically to flight in or 
near cloud:

‘6.12   No glider shall enter cloud within a radius 
of 5 nautical miles of a gliding site, except from 
at least 200 feet from below the lowest part of the 
cloud.

6.13  No glider shall enter cloud unless all its 
occupants are wearing parachutes and have been 
instructed in their use.’

The Rules of the A�r Regulat�ons perm�t gl�ders �n the uk 
to operate under VFR or IFR �n Class F or G a�rspace.  
No tra�n�ng syllabus has been publ�shed and there �s no 
requirement for training relating to cloud flying under 
IFR.  There �s no m�n�mum exper�ence level, and no 
m�n�mum a�rcraft equ�pment requ�rement for gl�der 
flight under IFR. 

AAIB �nvest�gators met w�th members of the BGA  
execut�ve who prov�ded a copy of a publ�cat�on ent�tled 
‘Bronze and Beyond’�, wh�ch �s frequently read by 
glider pilots seeking guidance on, and amplification of, 
the Laws and Rules.  In the sect�on ‘Flying in cloud – 
procedures’, the book states:

‘You should use your radio to announce on 
130.4 MHz that you are entering cloud.  You 
should give your callsign, height and position, 
and say that you are entering cloud…

When you leave the cloud, announce your callsign 
and the fact that you are now clear of cloud.’

Footnote

4  ‘Bronze and Beyond’ by John McCullagh, ISBN 0-9548742-0-x.
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Previous mid-air collisions involving gliders in the UK

The BGA prov�ded �nformat�on (an �nternal report) on 
prev�ous m�d-a�r coll�s�ons between gl�ders �n the uk.  
The report identified a total of 37 mid‑air collisions, 
and a breakdown of the types of coll�s�on �s g�ven �n the 
tables below.

33 of the 37 coll�s�ons were �n the gl�der c�rcu�t or the 
v�c�n�ty of the gl�d�ng s�te (‘v�c�n�ty’ was not formally 
defined) see Table 2.  Weather had been deemed to be 
a factor �n only one other event (AAIB report EW/
C2004/04/03).  In that event, two gl�ders coll�ded �n 
cond�t�ons of decreased v�s�b�l�ty below cloud near 
Lasham airfield.  The investigation determined that late 
s�ght�ng by the p�lots of each others’ a�rcraft meant that 

there was insufficient time for effective avoiding action 

to be taken.

Collision avoidance in glider operations

Glider flying is usually conducted without the intervention 

of air traffic control; indeed imposition of effective 

control upon a�rcraft wh�ch rely upon atmospher�c l�ft 

for sustained flight would be practically difficult.  On 

occas�ons, gl�ders do enter or cross controlled a�rspace, 

but th�s acc�dent occurred �n Class G a�rspace.

Gl�der p�lots, therefore, are respons�ble for us�ng the 

‘see and avo�d’ pr�nc�ple to prevent coll�s�ons w�th other 

a�rcraft and must ma�nta�n an effect�ve lookout.

Mid-air collisions involving gliders 1987 - 2006

Aircraft involved Collisions Fatal collisions Fatalities

Gl�der/Gl�der 27 �0 �7

Gl�der/Tug a�rcraft 7 2 3

Gl�der/L�ght a�rcraft 2 � �

Gl�der/Parachut�st � � 2

Totals 37 �4 23

Mid-air collisions involving gliders (and tugs) by flight regime

Flight regime Collisions

In or jo�n�ng thermal �3

Airfield circuit �3

Ridge soaring near airfield 3

Thermal soaring near airfield 3

Follow�ng close beh�nd 2

Total 34
Note: this table excludes the three collisions between gliders and light aircraft/ 
parachutist

Table 2

Table 1
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Flight in or near cloud

AAIB investigators discussed the practice of flying 
�n or near cloud w�th the BGA execut�ve.  The BGA 
put forward the perspective that very little such flying 
occurred in relation to the total amount of glider flying, 
and that much of this flying was done by glider pilots 
who were profess�onal p�lots and therefore l�kely to be 
competent at instrument flight and well aware of the 
hazards inherent in flight in restricted visibility.

Further information - collision avoidance systems

The nature of gl�d�ng, part�cularly at h�ll soar�ng s�tes, 
is such that there may be numerous gliders flying 
�n relat�vely close prox�m�ty and p�lots must keep a 
good v�sual look out to avo�d potent�al coll�s�ons.  In 
order to ass�st �n coll�s�on avo�dance several electron�c 
systems have been developed to prov�de early warn�ng 
of potent�al coll�s�on to gl�der p�lots.  One such system 
makes use of a low-powered rad�o transce�ver, l�nked to 
a GPS system, wh�ch transm�ts and rece�ves locat�on, 
speed and d�rect�on �nformat�on.  A processor w�th�n the 
unit identifies any potential conflicts and then alerts the 
p�lot to the d�rect�on and relat�ve level of danger.  Th�s 
system �s not, however, compat�ble w�th the coll�s�on 
avo�dance systems used by general and commerc�al 
av�at�on.  The system has been adopted �n some areas 
w�th�n Europe, such as the Alps, but as yet has not seen 
w�despread use �n the uk.  Several tr�als are currently 
be�ng undertaken by the Br�t�sh Gl�d�ng Assoc�at�on 
to determ�ne the system’s effect�veness and tra�n�ng 
requ�rements.  Ne�ther gl�der �nvolved �n th�s acc�dent 
had the equipment fitted.

Engineering examinations

Wreckage distribution and examination

The rema�ns of the gl�ders occup�ed four separate s�tes.  

The fuselage and major�ty of the w�ng structure of the 

SF27 had landed in a field at the bottom of Sutton Bank, 

approx�mately �50 meters north of the A�70 road.  A 

sect�on of the SF27’s r�ght w�ng, together w�th the 

rema�ns of the a�rcraft’s canopy, were found part way up 

the slope of the Bank, 200 metres east of the rest of the 

gl�der.  The ASW �9 was at the bottom of the Bank �n a 

field immediately to the south of the A170.  Numerous 

fragments of both gl�ders’ w�ngs and canop�es, the SF27’s 

w�ng/fuselage fa�r�ng and a 2.9 metre long sect�on of 

the ASW �9’s r�ght w�ng were found on the A�70 and 

the v�s�tors centre car park at the top of the Bank.  The 

d�str�but�on of the wreckage �s �llustrated �n F�gure �.

The fuselage of the SF27 was substant�ally complete and 

cont�nu�ty of the a�rcraft’s controls w�th�n the fuselage 

was confirmed on site.  The wing structure had suffered 

from significant break up.

The ASW �9 appeared to have �mpacted the ground 

at a very steep angle and was found �nverted, the p�lot 

probably be�ng thrown from the cockp�t dur�ng the 

ground �mpact.  The r�ght w�ng of the gl�der had been 

severely damaged �n the reg�on of the r�ght a�r brake and 

was m�ss�ng approx�mately 3.5 metres of �ts outboard 

sect�on �nclud�ng the r�ght a�leron.  The cont�nu�ty of the 

controls was confirmed to the tail, left wing and up to the 

break �n the r�ght w�ng.  

Fragments of the cockp�t canopy frame and glaz�ng, 

together w�th the rema�ns of a PDA (palmtop computer) 

and GPS were recovered from the area �mmed�ately 

around the glider; one item of specific interest recovered 

from the field was the ‘D’ ring from the pilot’s parachute, 
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wh�ch had become detached from the parachute 
deployment lanyard.  The p�lot’s parachute had not 
deployed and the swaged ‘ball’ used to reta�n the ‘D’ r�ng 
had been pulled off the end of the deployment lanyard.  
A fingertip search of the area around the glider failed 
to locate the ‘ball’.  When the gl�der had been ‘r�ghted’ 
the seat harness was found unfastened and apparently 
undamaged.  The forward sect�on of the cockp�t canopy, 
wh�ch �ncluded the canopy jett�son latch, was found �n 
the cockp�t - the latch was �n the ‘jett�son’ pos�t�on but 
the canopy had rema�ned attached to the gl�der by several 
electr�cal cables wh�ch had been secured by a cable t�e.

The rema�ns of both gl�ders were recovered to the AAIB 
for further deta�led exam�nat�on.

Detailed examination

The log books for the gliders confirmed that they both 
possessed val�d Br�t�sh Gl�d�ng Assoc�at�on (BGA) 
Certificates of Airworthiness and had been maintained in 
accordance w�th the BGA Gl�der Ma�ntenance Schedule.  
The records for the ASW 19 confirmed that it had a 
‘fixed’ instrument panel; a modification had been issued 
by the manufacturer wh�ch allows the �nstrument panel 
to h�nge upwards w�th the canopy to allow eas�er access 
to the cockp�t.

Schiebe SF27

Exam�nat�on of the control c�rcu�ts w�th�n the 
fuselage showed no ev�dence of pre-�mpact damage 
or d�sconnect�on and, desp�te the fragmentat�on of the 
wing, all of the wing control circuits were identified 
and no ev�dence was found of pre-�mpact damage or 
d�sconnect�on.

The rear structure of the cockp�t, �nclud�ng the p�lot’s 
headrest, had been significantly damaged and the wing 
mount�ng structure �mmed�ately beh�nd the cockp�t had 

been severely d�srupted on the r�ght s�de.  The damage to 

the cockp�t canopy matched the damage to the fuselage, 

which confirmed that the canopy was in position when 

the damage occurred and was cons�stent w�th an �mpact 

from an object pass�ng over the SF27 from nose to ta�l.  

Fragments of the w�ng/fuselage fa�r�ng were found 

to have orange pa�nt transferred, probably from the 

a�rbrakes of the ASW �9.

The w�ng structure cons�sted of three major sect�ons.  

The r�ght w�ng was �ntact for 2.6 metres outboard of the 

r�ght w�ng root but then a sect�on of the w�ng structure, 

approx�mately �.8 metres long, had been fragmented.  

Th�s damage was cons�stent w�th the a�rborne coll�s�on.

Schleicher ASW 19

Exam�nat�on of the ASW �9 showed that the r�ght w�ng 

had fa�led 2.9 metres from the w�ng t�p, �n the reg�on of 

the r�ght w�ng a�rbrake, and the sect�on of w�ng released 

by the fa�lure �ncluded the r�ght a�leron.  A fragment of 

wing skin, identified as being from the underside of the 

w�ng �n the reg�on of the fa�lure, was found to have black 

pa�nt smeared onto �ts surface wh�ch was only found on 

the tubular frames of the SF27’s fuselage structure.  The 

angle of the smear�ng �nd�cated that a port�on of the SF27 

had h�t the lead�ng edge of the w�ng between 2.9 and 

4 metres from the w�ng root wh�lst mov�ng under the 

w�ng at an angle of 25°, from left to r�ght, relat�ve to the 

ASW �9.

The flight instrumentation fitted to the glider had been 

significantly damaged.  However it was possible to 

determ�ne, after d�sassembly that the gyroscope w�th�n 

the artificial horizon had been rotating with some speed 

at the t�me of �mpact w�th the ground.

Examination of the cockpit confirmed that the seat harness 

was undamaged and d�d not exh�b�t any ‘harden�ng’ of 
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the belt webs at the harness mount�ng po�nts wh�ch �s 
normally seen when such mater�al �s subjected to �mpact 
loads.  The harness lock�ng mechan�sm funct�oned 
correctly and showed no ev�dence of be�ng subject to 
excess�ve force.  

ASW 19 cockpit canopy

The ASW �9 cockp�t canopy �s secured to a h�nged arm 
at �ts forward edge by a ‘toggle’ latch, wh�ch allows �t 
to be l�fted forwards and upwards for entry and ex�t.  
The canopy �s locked closed by two ‘latch p�ns’, �n the 
rear canopy frame, wh�ch protrude �nto holes �n the 
fuselage structure.  In an emergency the canopy can be 
jett�soned by pull�ng a knob wh�ch releases the forward 
‘toggle’ latch and allows the canopy to sw�ng upwards 
and rearwards in the airflow;  given sufficient airspeed 
the canopy w�ll jett�son w�th the rear lock�ng p�ns st�ll 
engaged.  However; at low speed or in unstable flight, 
�t may be necessary for the p�lot to release the two rear 
p�ns to allow separat�on of the canopy.

The mount�ng plate (for the cockp�t canopy) on the 
forward h�nge arm was exam�ned and found free from 
damage or w�tness marks from the forward canopy latch.  
The cockp�t canopy frame had broken �nto several p�eces 
but both rear latch p�ns were secure �n the�r respect�ve 
frame sect�ons and the pos�t�on and damage to the 
pins confirmed that they were extended in the ‘locked’ 
pos�t�on when the gl�der struck the ground.  

Two mount�ng brackets, one to hold a PDA and the 
other to hold a GPS un�t, were found attached to the 
canopy frame.  The cables, ‘cable-t�ed’ to the forward 
section of the canopy frame, were confirmed as being 
used to provide power to units fitted in these mounts.  
One of the cables was a mult�-core co�led cable wh�ch 
was securely attached to the metal frame used to 
mount �nstrumentat�on and electr�cal connectors �n the 

cockp�t.  The mount�ng plate on the canopy h�nge arm 

was exam�ned �n deta�l, part�cularly �n the area where 

the canopy jett�son latch would engage, and found to be 

free from any damage or d�stort�on.  

Exam�nat�on of a s�m�lar ASW �9 showed that, �n the 

seated pos�t�on, the p�lot’s knees are ra�sed above the 

h�ps and the lower legs project under the �nstrument 

panel to a po�nt just below the knees, w�th l�ttle space 

ava�lable for movement of the lower legs.  Dur�ng 

informal trials on the ground, it was found to take five 

to s�x seconds for a person to extr�cate h�mself from 

the cockp�t.  

The parachute worn by the p�lot of the ASW �9 

was a Thomas Sports Equ�pment TSE28 parachute.  

The data card in the parachute confirmed that it had 

been �nspected and repacked by the manufacturer �n 

October 2005.  The manufacturer confirmed that the 

‘D’ r�ng reta�n�ng ball �s ‘pull’ tested w�th a 300 lb load 

before �nstall�ng the r�p cord �n a parachute, that the 

m�n�mum he�ght requ�red to obta�n a full deployment 

of the parachute �s 500 ft and that the recommended 

method used to operate th�s type of parachute �s to 

grasp the ‘D’ r�ng �n both hands and pull �t downwards 

and across the body.  

The parachute’s deployment lanyard, cons�st�ng of a 

mult�-strand cable, had ‘unwound’ and �ts end was bent, 

indicating the application of a significant side load.  

The ‘D’ r�ng was compared to that of a sample TSE28 

and found to be deformed, see F�gure 2.  Tests carr�ed 

out on a sample parachute showed that th�s damage was 

cons�stent w�th a h�gh s�de load appl�ed �n the ground 

�mpact and, when pulled us�ng the recommended 

method, the sample parachute and the parachute from 

the ASW �9 deployed w�th a steady force of about 

6 kg .
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Analysis of impact and escape issues

The pa�nt transfer seen on the SF27 overw�ng fa�r�ng, and 
the fragment of the lower surface of the r�ght w�ng from 
the ASW 19, confirmed that initial impact was between 
the r�ght w�ng of the ASW �9, approx�mately 3 metres 
outboard of the w�ng root, and the cockp�t canopy and 
r�ght w�ng root of the SF27, see F�gure 3.  The forces 
involved in such a collision would have been sufficient 
to d�srupt the w�ng-to-fuselage mount�ngs of the SF27 
and cause the separat�on of the outboard sect�on of 
the ASW �9 w�ng.  The loss of such a large port�on of 
the w�ng, �nclud�ng the a�leron, would have made the 
ASW �9 uncontrollable and caused �t to roll r�ght as 
�t descended.  The fact that fragments of both gl�der’s 
canop�es were found at the top of Sutton Bank, and that 
a 3 metre sect�on of the r�ght outboard w�ng of the SF27 
was found 200 metres away from the ma�n wreckage, 
confirmed that there were additional impacts between 
the two gliders but there was insufficient evidence to 

determ�ne the sequence of these add�t�onal �mpacts.  At 
some po�nt after the �n�t�al �mpact the outboard r�ght 
w�ng of the SF27 fa�led, approx�mately 4.5 metres 
from the w�ng root, wh�ch would have made th�s gl�der 
incapable of flight.  

The p�lot of the SF27 stated that the coll�s�on occurred 
at approx�mately �,500 ft above Sutton Bank.  
Calculat�ons by the AAIB �nd�cated that the t�me taken 
for both gl�ders to descend to the ground would have 
been approx�mately �4 seconds and they would have 
descended below the m�n�mum he�ght (500 ft) for a full 
parachute deployment w�th�n about �0 seconds.  The 
ev�dence at the s�te �nd�cated clearly that the p�lot of the 
ASW �9 had managed to unfasten h�s seat harness but 
had not managed to leave the cockp�t of the gl�der before 
�t h�t the ground;  the damage to the parachute ‘D’ r�ng 
was further �nd�cat�on of th�s.

Figure 2

‘D’ r�ng d�stort�on
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Three factors appear to have acted aga�nst the ab�l�ty of 

the p�lot of the ASW �9 to escape successfully �n the 

limited time available.  First, and most significantly, was 

the presence of the cables attached to the front of the 

canopy frame.  Desp�te the sever�ty of the �mpact w�th 

the ground, and the break up of the canopy frame, the 

forward sect�on of the frame had rema�ned attached to 

the gl�ders fuselage by the PDA and GPS cables;  �t �s 

therefore cons�dered that, even had the jett�son sequence 

been completed, the cables would have prevented 

a successful separat�on of the cockp�t canopy.  Th�s 

factor was identified early in the investigation and was 

the subject of two AAIB Safety Recommendat�ons, 

publ�shed �n AAIB Spec�al Bullet�n S8/2006.

Second, the canopy jett�son sequence �n the ASW �9 had 

not been completed.  Although the lack of d�stort�on or 

w�tness marks to the forward canopy h�nge plate, where 

the canopy jett�son latch locates, �nd�cated that the lead�ng 

edge of the canopy had been released, the d�stort�on to 

the rear canopy locking pins confirmed that they had 

rema�ned �n the locked pos�t�on.  G�ven the uncontrolled 

nature of the glider’s descent, and the significant loss of 

a�rspeed dur�ng the coll�s�on, �t �s l�kely that there would 

have been insufficient airflow over the canopy for it to 

separate w�thout d�sengag�ng the two rear lock�ng p�ns.
 

The third factor was the configuration of the ASW 19 

cockp�t.  The layout of the SF27 cockp�t �s relat�vely 

‘open’ w�th l�ttle or no restr�ct�on to leg movement, 

whereas the ‘fixed’ instrument panel in the ASW 19 

would have presented a restr�ct�on to the p�lot attempt�ng 

to ba�l out.  The uncontrolled gyrat�ons of the ASW �9 

after the coll�s�on would have aggravated th�s s�tuat�on.  

Figure 3

Coll�s�on reconstruct�on



�02©  Crown copyr�ght 2008

 AAIB Bulletin: 1/2008 HGM and GDP EW/C2006/10/02 

In summary, no technical defects were identified which 
would have contr�buted to the m�d-a�r coll�s�on and 
the damage sustained by both gliders was sufficient to 
render them both incapable of flight immediately after 
the coll�s�on.  The relat�vely low alt�tude of the m�d-a�r 
coll�s�on gave both p�lots very l�ttle t�me to abandon 
the�r gl�ders successfully.  The restr�ct�ve nature of the 
ASW �9 cockp�t and the uncontrolled nature of the 
glider’s descent would have significantly increased the 
t�me requ�red to ‘ba�l out’ of the gl�der.  The p�lot of the 
ASW �9 had begun attempts to abandon h�s gl�der but 
d�d not complete them before �t h�t the ground.  

Safety actions and recommendations on escape

AAIB d�scuss�on w�th exper�enced gl�der p�lots 
and members of the BGA, on the subject of cockp�t 
cables, suggested that similar modifications may have 
been made to other gl�ders.  Therefore, the follow�ng 
Safety Recommendat�ons were made �n AAIB Spec�al 
Bullet�n 8/06, �n December 2006:

Safety Recommendation 2006-127

The BGA should adv�se gl�der p�lots to 
incorporate into their pre‑flight checks a check 
to ensure that no modifications have been made 
wh�ch would prevent the canopy be�ng jett�soned 
�n emergency.

Safety Recommendation 2006-128

The Br�t�sh Gl�d�ng Assoc�at�on should rem�nd 
�ts �nspectors of the prov�s�ons of BGA Gl�der 
Maintenance Schedule Task 8, specifically with 
regard to ensur�ng that any canopy may be fully 
jett�soned w�thout restr�ct�on.

The BGA has accepted these recommendat�ons.  In 
add�t�on, on a number of occas�ons the BGA has rem�nded 

p�lots of the need to ensure that noth�ng �nterferes w�th 
the correct operat�on of canopy jett�son systems.  Th�s 
has �ncluded techn�cal documentat�on and an art�cle �n 
the BGA ’s own ‘Sailplane and Gliding’ magaz�ne.

Analysis of the collision

The eng�neer�ng �nvest�gat�on �nd�cated that both 
a�rcraft were serv�ceable unt�l the moment of 
coll�s�on.

Both p�lots were exper�enced and reasonably current, 
and both had previous experience of flying from the 
Sutton Bank s�te.  Although the SF27 p�lot’s med�cal 
declarat�on was out of date, the exam�nat�on carr�ed out 
by the CAA prov�ded reassurance that h�s eyes�ght met 
the relevant standards.

The h�story of m�d-a�r coll�s�ons �nvolv�ng gl�ders �n the 
UK from 1986 to 2006 does not demonstrate that flight 
�n or near cloud �s a frequent factor �n m�d-a�r coll�s�ons;  
only one s�m�lar acc�dent was recorded.

The absence of any record of the flight of the ASW 19 
depr�ved the �nvest�gat�on of �mportant �nformat�on.  
However, the eyew�tness account of the two a�rcraft 
coll�d�ng close to cloud, and the SF27 p�lot’s recollect�on 
of see�ng the other a�rcraft com�ng towards h�m, 
perhaps descend�ng out of cloud, suggest that the p�lot 
of the ASW �9 may have been descend�ng from w�th�n 
cloud or flying on the edge of cloud.  The engineering 
investigation also found that his artificial horizon was 
operat�ng at the t�me of the acc�dent.  H�s rad�o, tuned 
to the cloud flying frequency, suggested that he had 
either been flying in cloud, or had considered doing so.  
Therefore, �t seems probable that the coll�s�on occurred 
as the ASW �9 descended out of cloud, or through 
‘scuddy’ cloud near the ma�n cloud base.
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Gl�der operat�ons rely upon the ‘see and avo�d’ pr�nc�ple, 
and operat�ons �n or near cloud make th�s method of 
collision avoidance difficult or impossible.

Th�s coll�s�on was essent�ally a consequence of 
misfortune.  However, by choosing to fly close to or 
�n cloud, each p�lot had accepted an elevated r�sk of 
encounter�ng another a�rcraft w�th l�ttle or no t�me to see 
and avo�d �t.  The �nvest�gat�on cons�dered the general 
practice of flying gliders in cloud and identified that 
l�ttle gu�dance ex�sts, and no formal tra�n�ng �s ava�lable 
to glider pilots who wish to learn to fly in cloud.  It is 
cons�dered that further act�on on the part of the BGA 
would ass�st p�lots �n mak�ng good dec�s�ons relevant to 
the risks inherent in flight in or near cloud, and therefore, 
the follow�ng Safety Recommendat�on �s made:

Safety Recommendation 2007-096

It �s recommended that the Br�t�sh Gl�d�ng Assoc�at�on 
should rem�nd gl�der p�lots of �ts operat�onal 
regulat�on 6.�2 and prov�de reference mater�al for �ts 
clubs, instructors, and pilots, that identifies the risks 
associated with flying gliders close to cloud or in 
marginal visual flying conditions.

There was a safety mechan�sm wh�ch could have g�ven 
the p�lots of the two a�rcraft the opportun�ty to be aware 
of each others’ prox�m�ty, and perhaps have ass�sted �n 
avo�d�ng coll�s�on, namely the use of the�r VHF rad�os5.  
Although the BGA had promulgated procedures under 
wh�ch gl�der p�lots could make rad�o calls announc�ng 
their intentions to fly in cloud, and provided a specific 
frequency for th�s purpose (�30.4 MHz), s�m�lar 
gu�dance (and the standard operat�ng procedure at 

Footnote

5  There �s no regulat�on requ�r�ng gl�ders to carry rad�o equ�pment, 
whether cloud flying or not, but radios are very commonly fitted to 
gliders used for cloud flying.

Sutton Bank) suggested that pilots flying in the vicinity 
of the airfield should use and monitor another frequency 
(�29.975 MHz).  Thus, wh�le p�lots engaged �n cloud 
flying would be aware of each others’ presence and 
intentions, those not cloud flying, but flying close to 
the base or edge of cloud, would not be aware of the 
a�rcraft �n, and poss�bly about to ex�t, the cloud.  Where 
the cloud was w�despread, and perhaps �ts boundar�es 
�nd�st�nct, th�s would prov�de an opportun�ty for two 
p�lots, w�th the best �ntent�ons of comply�ng w�th the 
relevant gu�dance, to encounter each other’s a�rcraft at 
close quarters w�thout warn�ng.

Th�s was d�scussed w�th the BGA, and the follow�ng 
Safety Recommendat�on �s made:

Safety Recommendation 2007-097

It �s recommended that the Br�t�sh Gl�d�ng Assoc�at�on 
should prov�de �ts clubs, �nstructors, and p�lots, w�th 
gu�dance to ach�eve the most effect�ve use of the 
BGA cloud flying frequency for collision avoidance 
purposes.  Th�s gu�dance should take account of local 
requ�rements to mon�tor other frequenc�es.

Additional safety actions

In the t�me s�nce the acc�dent, the Welland Gl�d�ng 
Club has undertaken to �ntroduce robust procedures 
to ensure that �nstructors have current med�cal 
declarat�ons.
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ACCIDENT

Aircraft Type and Registration:  Skyranger 9�2(2), G-CEDZ

No & Type of Engines:  � Rotax 9�2 uL p�ston eng�ne

Year of Manufacture:  2006 

Date & Time (UTC):  2� March 2007 at �430 hrs

Location:  Oxenhope, West Yorksh�re

Type of Flight:  Pr�vate 
  
Persons on Board: Crew - �  Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Damage to propeller, nose leg and screen

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

Commander’s Age:  43 years

Commander’s Flying Experience:  202 hours (of wh�ch  �4 were on type)
 Last 90 days -  4 hours
 Last 28 days -  2 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Dur�ng a d�vers�on due to �llness, the p�lot made a fast 
approach �n turbulent cond�t�ons result�ng �n a bounced 
land�ng and the m�crol�ght overturn�ng.

History of the flight

The pilot, who had recently converted from flex‑wing 
microlights, took off from Huddersfield with the 
intention of carrying out a local flight.  During the 
flight he began to feel ill and as Oxenhope was the 
nearest airfield, he elected to land there.  The weather 
cond�t�ons at Oxenhope were CAVOk but turbulent.  
The p�lot selected an approach speed of 55 mph.  
During the approach the pilot found it difficult to 
ma�nta�n the centrel�ne due to the turbulence and h�s 
develop�ng stomach pa�n.  He touched down sl�ghtly 

fast at the very beg�nn�ng of grass Runway 29 wh�ch �s 
450 m long.  The a�rcraft bounced and the p�lot lowered 
the nose for a second land�ng.  As �t touched down, the 
nose leg collapsed and the sp�nner dug �nto the grass, 
flipping the aircraft onto its back.

The p�lot, who was wear�ng a full harness, was 
un�njured and made a rap�d ex�t through the P� door 
as there was fuel leak�ng from the tank breathers.  The 
p�lot est�mated that approx�mately 40 ltr of fuel leaked 
from the breathers by the t�me he evacuated the a�rcraft.  
Th�s caused a large pool of fuel to gather and he was 
very concerned about the risk of fire.
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Aircraft examination

The p�lot conducted an �nspect�on of G-CEDZ after 
the acc�dent and determ�ned that the nose leg had been 
damaged dur�ng h�s �n�t�al touchdown by fa�l�ng along a 
weld at the fork.  Th�s caused the wheel r�m to lock on 
the second touchdown collaps�ng the leg.

Pilot comments

The p�lot commented that h�s develop�ng med�cal 
cond�t�on comb�ned w�th the turbulence to d�stract 
h�m from the land�ng.  He also commented that he had 
�n�t�ally touched down �n the roughest part of the grass 
runway.
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AIRCRAFT ACCIDENT REPORT No 6/2007
This report was published on 11 December 2007and is available on the AAIB Website www,aaib.gov.uk

REPORT ON THE ACCIDENT TO
AIRBUS A320-211, REGISTRATION JY-JAR

AT LEEDS BRADFORD AIRPORT
ON 18 MAY 2005

Registered Owner and Operator: Jordan Av�at�on, Hashem�te k�ngdom of Jordan

Aircraft Type: A�rbus A320-2��

Nationality: Jordan�an

Registration: JY-JAR

Place of Accident: Leeds Bradford Internat�onal A�rport, uk

Date and Time: �8 May 2005 at ��43 hrs
 All t�mes �n th�s report are uTC unless otherw�se stated

Synopsis

The accident was notified to the Air Accidents 
Investigation Branch (AAIB) by Air Traffic Control 
at Leeds Bradford Internat�onal A�rport at ��55 hrs on 
�8 May 2005.  The follow�ng Inspectors part�c�pated �n 
the �nvest�gat�on:

Mr J J Barnett Invest�gator-�n-Charge 
 (unt�l 30 Apr�l 2007)
Mr A P S�mmons Invest�gator-�n-Charge 
 (from 30 Apr�l 2007)
Mr J M F�rth Operat�ons
Mr A N Cable Eng�neer�ng
Mr J R James Fl�ght Recorders

Wh�le land�ng on Runway �4 at Leeds Bradford A�rport 
the a�rcraft touched down just beyond the end of the 
marked touchdown zone w�th low autobrake selected.  
Manual wheel brak�ng commenced shortly after 
ma�nwheel touchdown.  At a groundspeed of around 70 kt 
the brakes ceased operat�ng, for about �7 seconds.  A 
pronounced d�p �n the runway surface �n�t�ally prevented 

the p�lots from see�ng the runway end.  When �t became 

apparent to the commander that �t would not be poss�ble 

to stop before the end of the runway, he del�berately d�d 

not select alternate brak�ng, as th�s would have caused 

loss of nosewheel steer�ng, but �nstead used nosewheel 

steer�ng to turn the a�rcraft sharply to the r�ght.  The 

a�rcraft sk�dded s�deways and came to a halt w�th �ts 

nosewheels off the runway, shortly before the end of the 

paved surface and the start of a steep down slope.  

The cause of the brak�ng loss could not be pos�t�vely 

establ�shed but �t was cons�stent w�th the effects of 

excess�ve no�se �n the electr�cal s�gnals from the 

ma�nwheel tachometers used to sense groundspeed.  

Two of the tachometer dr�veshafts were found bent and 

�t was known that th�s encouraged a resonant cond�t�on 

that could cause tachometer s�gnal errors above the 

groundspeed at wh�ch they would be detected by the 

a�rcraft’s mon�tor�ng systems.  Should the cond�t�on 
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affect both ma�n land�ng gears s�multaneously, the brake 
control system log�c could generate an erroneous a�rcraft 
reference speed, wh�ch could act�vate the ant�-sk�d system 
and release the brakes.  Fluctuat�on �n the s�gnal errors 
would prevent the system from detect�ng and correct�ng 
the brak�ng loss or prov�d�ng a warn�ng to the crew.  

It was found that there were a number of other known 
anomal�es w�th the brake control and mon�tor�ng system 
that could cause e�ther brake fa�lure or lock�ng of the 
wheels, some of wh�ch had resulted �n prev�ous �nc�dents 
and acc�dents.  The a�rcraft manufacturer and the 
Airworthiness Authority had defined and implemented 
correct�ve act�ons, and redes�gned tachometer dr�veshafts 
and updated software �ntended to correct some of the 
faults were ava�lable, but had not been �ncorporated on 
a substant�al number of a�rcraft, �nclud�ng JY-JAR.  The 
findings raised concerns about the aircraft manufacturer’s 
procedures �ntended to ensure des�gn qual�ty and 
cont�nued a�rworth�ness.  

The investigation identified the following causal 
factors:

�. Excess�ve wheel tachometer s�gnal no�se, 
caused by a bent tachometer dr�veshaft on 
each ma�n land�ng gear assembly, resulted �n 
loss of brak�ng us�ng the Normal system.

2. Inadequate fault tolerance w�th�n the brake 
control system led to the susta�ned loss of 
Normal brak�ng dur�ng the land�ng ground 
roll. 

3. There was no flight deck indication of brake 
system malfunct�on, and th�s delayed the 
crew’s recogn�t�on of the loss of brak�ng.

4. There was a lack of effect�ve act�on to fully 

rect�fy brake system anomal�es apparent from 

prev�ous �nc�dents and acc�dents.  

Seven Safety Recommendat�ons were made.

Findings

1. The operating flight crew members were 

properly l�censed and adequately rested to 

operate the flight.

2. The mult�-l�ngual const�tut�on of the crew d�d 

not adversely effect crew commun�cat�ons 

dur�ng the acc�dent.

3 Neither flight crew member had landed at 

Leeds Bradford A�rport before, so they were 

unfam�l�ar w�th the l�ne-of s�ght character�st�cs 

of Runway �4. 

4. The a�rcraft was below the max�mum land�ng 

we�ght appropr�ate for the runway �n the 

preva�l�ng cond�t�ons and �ts centre of grav�ty 

was w�th�n perm�tted l�m�ts.

5. The speed of the a�rcraft over the land�ng 

threshold was cons�stent w�th the ach�evement 

of scheduled land�ng performance.

6. The a�rcraft touched down just beyond the end 

of the marked touchdown zone, approx�mately 

400 m beyond the A�m�ng Po�nt and 700 m 

beyond the d�splaced runway threshold.

7. The LO autobrake sett�ng selected for 

land�ng was �nappropr�ate for the cond�t�ons 

but manual brak�ng was commenced about 

4 seconds after touchdown and should have 

been adequate to stop the a�rcraft on the 

runway.
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8. A pronounced d�p �n the runway prevented 
the p�lots from see�ng the end of the paved 
surface unt�l late �n the ground roll.

  
9. The Normal brak�ng system malfunct�oned at 

around 70 kt groundspeed caus�ng the loss of 
almost all brak�ng effect.  

�0. Automat�c revers�on to Alternate brak�ng d�d 
not occur.

11. There was no flight deck warning of the brake 
malfunct�on.

12. The lack of a flight deck warning probably 
delayed the crew’s recogn�t�on of the loss of 
brak�ng.

�3. The FCOM procedure for LOSS OF 
BRAkING was not completed.

�4. If, after select�ng MAx reverse thrust, the 
commander had followed the rema�n�ng 
act�ons of the LOSS OF BRAkING 
procedure, �t should have been poss�ble to 
stop the a�rcraft on the runway but �t would 
have used at least 252 m of the rema�n�ng 
280 m of paved surface.  

�5. The commander could not have known that 
the a�rcraft m�ght have been stopped on the 
paved surface �f he had pers�sted w�th the 
LOSS OF BRAkING procedure.

�6. Alternate brak�ng was not selected because of 
concerns that the consequent loss of nosewheel 
steer�ng and ant�-sk�d would severely reduce 
the d�rect�onal control capab�l�ty.  

�7. The a�rcraft was steered off the s�de of the 
runway overrun area us�ng nosewheel 
steer�ng.  

�8. The a�rcraft sk�dded s�deways and came to 

rest w�th �ts nosewheels on a grassed area at 

the s�de of the runway overrun area shortly 

before a steep down slope.  

�9. A�rcraft damage was l�m�ted to sl�ght 

d�stort�on of the nose land�ng gear caused by 

overload wh�le runn�ng on the grassed area.  

20. The dr�veshafts for two of the ma�nwheel 

tachometers used to sense wheel speed were 

found bent.  Th�s probably caused excess�ve 

no�se �n the tachometer electr�cal s�gnals 

that resulted �n an error �n the groundspeed 

determ�ned by the computer�sed brake control 

system and consequent release of the brakes 

by the ant�-sk�d system.  

2�. Fluctuat�on �n the tachometer s�gnal no�se 

probably prevented automat�c correct�on of 

the Normal brake system loss and caused 

failure of the flight deck warning.  

22. The a�rcraft mon�tor�ng systems were unable 

to detect the excess�ve tachometer s�gnal 

no�se as th�s occurred at a speed above the 

mon�tored speed range.
  

23. There were a number of other known 

anomal�es w�th the brake control and 

mon�tor�ng system that could cause e�ther 

brake fa�lure or lock�ng of the wheels, some 

of wh�ch had resulted �n prev�ous �nc�dents 

and acc�dents.
  

24. The a�rcraft manufacturer had acted w�th 

the �ntent�on of correct�ng brake system 

anomalies identified during previous incident 

and acc�dent �nvest�gat�ons, but the correct�ve 

act�ons had not been ent�rely successful.
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25. Redes�gned tachometer dr�veshafts and 
updated software �ntended to correct some 
of the faults were ava�lable but had not been 
�ncorporated on a substant�al number of 
a�rcraft, �nclud�ng JY-JAR.  

Safety Recommendations 

The follow�ng Safety Recommendat�ons were made:

Safety Recommendation 2007-012

The Jordan�an C�v�l Av�at�on Author�ty should ensure 
that a�rcraft operators under the�r jur�sd�ct�on have 
procedures �n place to ensure the cont�nued a�rworth�ness 
of mandatory flight recorders. 

Safety Recommendation 2007-013

The C�v�l Av�at�on Author�ty should publ�sh �nformat�on 
w�th�n the Aeronaut�cal Informat�on Package relat�ng 
to runways wh�ch do not comply w�th the prov�s�ons of 
CAP 168, or which have profiles that reduce the ability of 
p�lots to assess land�ng performance d�stance rema�n�ng 
v�sually, �n the form of a ‘Warn�ng’. w�th�n the ‘Local 
Traffic Regulations’ section or the ‘Remarks’ area of 
‘Runway Phys�cal Character�st�cs’ for all affected uk 
a�rports.  

Safety Recommendation 2007-014

The Internat�onal C�v�l Av�at�on Organ�zat�on (ICAO) 
should re‑assess the benefits and disadvantages to runway 
s�tuat�onal awareness of runway d�stance markers for 
any runway which has a profile that prevents the end 
of the paved surface from be�ng �n v�ew cont�nuously 
from the flight deck.  If the re‑assessment concludes that 
a net benefit is likely, the ICAO should encourage the 
�nstallat�on of such markers at relevant c�v�l a�rports. 

Safety Recommendation 2007-015

The European Av�at�on Safety Agency should requ�re 
the exped�t�ous replacement of the long hollow 
t�tan�um tachometer dr�veshaft �n the brak�ng systems 
of the A320 fam�ly of a�rcraft w�th a dr�veshaft of 
�mproved des�gn. 

Safety Recommendation 2007-016

The European Av�at�on Safety Agency should ensure 
the  replacement of software Standards 7 or 9 w�th 
Standard 9.� or a proven later vers�on, �n those 
rema�n�ng A�rbus A3�9 and A320 brake and steer�ng 
control units not yet so modified.  

Safety Recommendation 2007-018

The European Av�at�on Safety Agency should cons�der 
requ�r�ng, for a�rcraft �n the A320 fam�ly and other 
a�rcraft w�th s�m�lar comb�ned Brakes and Steer�ng 
Control systems, changes that allow manual select�on 
of Alternate brak�ng w�thout consequent loss of 
nosewheel steer�ng.    

Safety Recommendation 2007-019

The European Av�at�on Safety Agency should requ�re 
A�rbus to take measures a�med at ensur�ng that 
anomal�es �n A3�8/3�9/320/32� a�rcraft brak�ng 
systems that may lead to loss of Normal brak�ng are 
clearly indicated to the flight crew.  
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AIRCRAFT ACCIDENT REPORT No 7/2007
This report was published on 19 December 2007and is available on the AAIB Website www,aaib.gov.uk

REPORT ON THE SERIOUS INCIDENT TO
AIRBUS A310-304, F-OJHI

ON APPROACH TO BIRMINGHAM INTERNATIONAL AIRPORT
23 FEBRUARY 2006

Registered Owner: CIE kerman Av�at�on (a subs�d�ary of Mahan A�r)

Operator: Mahan A�r

Aircraft Type: A�rbus A3�0-304

Nationality: French 

Registration: F-OJHI

Place of Incident: Dur�ng the approach to B�rm�ngham Internat�onal A�rport 
 Lat�tude: 52° 2�' N
 Long�tude: 000° 47' W

Date and Time: 23 February 2006 at �2�2 hrs 
All t�mes �n th�s report are uTC unless otherw�se stated.

Synopsis

Air Traffic Control at Birmingham International 

Airport notified this serious incident to the Air 

Acc�dents Invest�gat�on Branch (AAIB) at �240 hrs on 

23 February 2006.  The follow�ng Inspectors part�c�pated 

�n the �nvest�gat�on:

Mr R J Tydeman Invest�gator �n Charge
Mr P Hannant Operat�ons
Mr S J Hawk�ns Eng�neer�ng
Mr M W Ford Fl�ght Recorders

The aircraft was on a scheduled flight from Tehran, 

Iran, to B�rm�ngham Internat�onal A�rport �n the un�ted 

Kingdom (UK).  Following an uneventful flight, the 

a�rcraft was radar vectored for a Local�ser/DME approach 

to Runway 33.  The a�rcraft commenced a descent from 

2,000 ft to the publ�shed m�n�mum descent alt�tude of 

740 ft wh�lst st�ll �� nm from the runway threshold.  At 

a po�nt 6 nm from the runway the a�rcraft had descended 

to an alt�tude of 660 ft, wh�ch was �64 ft agl.  The radar 
controller noted this descent profile and, through the 

tower controller, �ssued an �mmed�ate cl�mb �nstruct�on.  

However, the crew had already commenced a m�ssed 

approach, wh�ch they �n�t�ated when they rece�ved a 

GPWS alert.  The a�rcraft was radar vectored for a 
second approach during which the flight crew again 

�n�t�ated an early descent.  On th�s occas�on, the radar 

controller �nstructed the crew to ma�nta�n the�r alt�tude 
and the crew successfully completed the approach.  The 

a�rcraft landed safely from the second approach.

The investigation identified the following contributory 

factors:
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�. The pr�mary cause of the �nc�dent was the 

use by the crew of the �ncorrect DME for 

the approach at B�rm�ngham Internat�onal 

A�rport.  

2. There was also a substant�al breakdown �n 

CRM, wh�ch was partly due to the presence 

of a third flight crew member on the flight 

deck.  He was not present dur�ng the approach 

briefing nor when the navigation information 

d�splayed was selected.  He attempted to 

support the crew in their efforts to fly the 

approach but �nadvertently re-enforced the 

commander’s m�s�nterpretat�on of the DME 

indications.  This occurred despite the first 

officer initially recognising the discrepancy 

between the d�stance to the threshold and the 

d�stance d�splayed on the VOR/DME, and 

attempt�ng to commun�cate th�s to the other 

members of the flight crew.

Three Safety Recommendat�ons have been made.

Findings

1. The flight crew were properly licensed and 

qualified to conduct the flight, and were 

well rested.  The�r tra�n�ng, �nclud�ng CRM 

tra�n�ng, was �n accordance w�th the operator’s 

requ�rements.
  

2. The aircraft was certified, equipped and 

ma�nta�ned �n accordance w�th ex�st�ng 

regulat�ons and approved procedures.  At the 

t�me of the �nc�dent there were no recorded 

Acceptable Deferred Defects that m�ght have 

contr�buted to the �nc�dent.

3. The defect relat�ng to AP � had not been 

entered �nto the a�rcraft’s Techn�cal Log.    

4. The ATCO at B�rm�ngham Internat�onal 

Airport was properly licensed and qualified. 

5. The flight crew had the relevant meteorological 

�nformat�on, and the cond�t�ons dur�ng the 

approach were above the requ�red m�n�ma.

6. The gl�de slope element of the ILS to 

Runway 33 was not ava�lable due to work �n 

progress and the flight crew had been notified 

correctly.

7. The flight crew were familiar with the 

Local�ser/DME approach to Runway 33.

8. The commander and FO had br�efed the 

approach pr�or to the top of descent �n 

accordance w�th the�r SOPs.

9. The supernumerary capta�n jo�ned the 

handl�ng crew at some po�nt dur�ng the �n�t�al 

approach phase; he had not been a party to 

the approach br�ef.

�0. The FMC database d�d not conta�n the ILS/

DME approach to Runway 33 at B�rm�ngham 

Internat�onal A�rport.  

��. The FMS auto-tuned the Hon�ley VOR/DME 

and th�s d�stance was d�splayed on the DME/

RMI �nstrument because the crew d�d not 

put the VOR/NAV/ILS sw�tch to the VOR 

pos�t�on. 
 

�2. The commander and supernumerary capta�n 

used the DME/RMI d�stance d�splay as the 

primary source to fly the procedure.

�3. The a�rcraft was radar vectored for the 

Local�ser/DME approach procedure and 

pos�t�oned on an �ntercept head�ng, but the 
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AFS d�d not track the local�ser. However, 

the commander manually over-rode the AP, 

turn�ng the a�rcraft to the left w�th up to 

36º angle of bank.

�4. The MDA of 740 ft was �ncorrectly set.

�5. The crew �n�t�ated an early descent, based on 

the Hon�ley VOR/DME d�stance, th�s was 5 

nm before the correct descent po�nt.

�6. The a�rcraft was not equ�pped w�th a TAWS 

as requ�red by the uk CAA regulat�ons. 

�7. No standard calls were made dur�ng the 

approach.

18. The radar controller identified the early 

descent and contacted the tower controller, 

who �nstructed the a�rcraft  to cl�mb 

�mmed�ately to 3,000 ft.

�9. The GPWS ‘SINk RATE’ warn�ng sounded 

as the a�rcraft descended to a m�n�mum 

he�ght of �64 ft wh�lst 5 nm from the runway 

threshold. 

20. The commander d�sengaged the AFS and 

�ncreased both the p�tch att�tude and the power 

just pr�or to rece�v�ng the cl�mb �nstruct�on 

from the tower controller.

21. The go‑around was not flown in accordance 

w�th the operator’s SOP, and dur�ng th�s 

manoeuvre the a�rcraft descended from �,750 

ft to �,300 ft, before eventually stab�l�s�ng at 

3,000 ft.

22. The flight crew did not identify the reason 

for the early descent dur�ng the�r d�scuss�ons 

following the first approach.

23. The a�rcraft was radar vectored for a second 
Local�ser/DME approach procedure and 
pos�t�oned on an �ntercept head�ng, but the 
AFS d�d not track the local�ser.  Once aga�n, 
the commander had over-r�dden the AP, 
turn�ng the a�rcraft to the left and exceed�ng 
3�º angle of bank.

24. An early descent was aga�n �n�t�ated, us�ng 
the d�stance from the Hon�ley VOR/DME.

25. The Radar controller observed the early 
descent and �nstructed the crew to return to 
2,000 ft.

26. The PF flew the approach without the AFS 
and landed the a�rcraft safely.

Safety Recommendations

The follow�ng Safety Recommendat�ons were made:

Safety Recommendation 2007-109

It �s recommended that Mahan A�r should develop 
operating procedures for the presence of additional flight 
crew members occupying a seat on the flight deck.  

Safety Recommendation 2007-110

It �s recommended that Mahan A�r should conduct a 
thorough rev�ew of �ts CRM tra�n�ng programme to 
ensure that �t �s both appropr�ate for the�r needs and 
produces cons�stent and acceptable results.

Safety Recommendation 2007-111

It �s recommended that Mahan A�r should expand �ts 
FMS database to �nclude all approaches relevant to the�r 
route structure. 



��3

 AAIB Bulletin: 1/2008  

©  Crown copyr�ght 2008

AAIB Reports are available on the Internet
http://www.aaib.gov.uk

FORMAL AIRCRAFT ACCIDENT REPORTS
ISSUED BY THE AIR ACCIDENTS INVESTIGATION BRANCH

2007

2006

1/2006 Fairey Britten Norman BN2A Mk III-2 
Trislander, G-BEVT 
at Guernsey Airport, Channel Islands 
on 23 July 2004.

 Published January 2006.

2/2006 Pilatus Britten-Norman BN2B-26 
Islander, G-BOMG, West-north-west of 
Campbeltown Airport, Scotland
on 15 March 2005.

 Published November 2006.

3/2006 Boeing 737-86N, G-XLAG
 at Manchester Airport
 on 16 July 2003.
 Published December 2006.

1/2007  British Aerospace ATP, G-JEMC 
10 nm southeast of Isle of Man 
(Ronaldsway) Airport

 on 23 May 2005.
 Published January 2007.

2/2007 Boeing 777-236, G-YMME
 on departure from 

London Heathrow Airport
 on 10 June 2004.
 Published March 2007. 

3/2007 Piper PA-23-250 Aztec, N444DA
 1 nm north of South Caicos Airport,
 Turks and Caicos Islands, Caribbean
 26 December 2005.
 Published May 2007.

4/2007 Airbus A340-642, G-VATL
 en-route from Hong Kong to
 London Heathrow
 8 February 2005.
 Published September 2007.

5/2007 Airbus A321-231, G-MEDG 
 during an approach to Khartoum 
 Airport, Sudan
 on 11 March 2005.
 Published December 2007.

6/2007 Airbus A320-211, JY-JAR
 at Leeds Bradford Airport
 on 18 May 2005.
 Published December 2007.

7/2007 Airbus A310-304, F-OJHI
 on approach to Birmingham 
 International Airport
 on 23 February 2006.
 Published December 2007.


