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INCIDENT

Aircraft Type and Registration:  A�rbus A3�9-�3�, G-EUOF

No & Type of Engines:  2 IAE V2522-A5 turbofan eng�nes

Year of Manufacture:  200� 

Date & Time (UTC):  �2 February 2007 at 0750 hrs

Location:  Stand 4�5, Term�nal Four, London (Heathrow) A�rport

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

Persons on Board:  Crew - 7 Passengers - 57

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to cush�on on a�rbr�dge shroud.  (No damage to 
a�rcraft)

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

Commander’s Age:  36 years

Commander’s Flying Experience:  6,550 hours (of wh�ch 6,350 were on type)
 Last 90 days - �50 hours
 Last 28 days -   48 hours

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

Synopsis

The a�rcraft was tax��ng on to Stand 4�5 follow�ng 

the gu�dance prov�ded by the Stand Entry Gu�dance 

(SEG) system.  The stand’s a�rbr�dge had prev�ously 

been repositioned in order for its floor to be replaced, 

�n accordance w�th an A�rs�de Works Instruct�on (AWI) 

drawn up by the airport operator.  The AWI specified 

that a marshaller was requ�red for all ‘l�ve’ arr�vals on 

the stand.  The a�rl�ne operator’s Turn Round Manager 

(TRM) had not been made aware of th�s requ�rement and 

had earl�er sw�tched on the SEG system.  No marshaller 

attended the a�rcraft’s arr�val and the commander 

considered that the airbridge was sufficiently clear.  

On see�ng that the a�rcraft’s left w�ng t�p was about 

to str�ke the a�rbr�dge the TRM, and a colleague, gave 

the ‘stop’ s�gn and act�vated the stop button on the 

SEG system.  The a�rcraft stopped 4 metres short of 

�ts des�gnated stop l�ne, dur�ng wh�ch the left w�ng t�p 

made contact w�th the curta�n on the a�rbr�dge.  There 

were no �njur�es and the a�rcraft was undamaged.  One 

recommendat�on �s made to the a�rport operator.

History of the flight

The a�rcraft was tax��ng on to Stand 4�5 at Term�nal Four 

follow�ng �ts arr�val at the a�rport.  Earl�er the operator’s 

TRM had sw�tched on the stand’s Stand Entry Gu�dance 

system (SEG). 

Before taxiing on to the stand, the flight crew confirmed 
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that the SEG was sw�tched on and that �t �nd�cated the�r 
a�rcraft type.  Also, the commander, who was the handl�ng 
p�lot, and co-p�lot each checked that the�r respect�ve s�des 
of the stand were clear of obstacles.  Wh�le do�ng so, the 
commander not�ced that red and wh�te barr�er markers 
had been placed around the base of the a�rbr�dge on the 
left of the stand.  Unaware of any work �n progress, and 
w�th the SEG selected on, he d�d not cons�der that the 
a�rbr�dge represented an obstacle and, consequently, he 
tax�ed the a�rcraft forward follow�ng the �nd�cat�ons on the 
SEG system.  When the system �nd�cated that G-EUOF 
had 5 metres to run to the A�rbus A3�9 stop pos�t�on, the 
commander not�ced the TRM, on the stand ahead of the 
a�rcraft, g�v�ng the stop s�gn w�th her arms crossed and he 
saw the gu�dance system change to a ‘STOP STOP’ message.  
The commander appl�ed the brakes and the a�rcraft came 
to a halt 4 metres short of �ts normal stop pos�t�on.  

The crew of another a�rcraft, wh�ch had just pushed back 
off Stand 4�5 and was stat�onary on the tax�way, had 
observed G-EUOF tax��ng on to the stand and �nformed 
ATC, by rad�o, that the a�rcraft’s left w�ng t�p had 
struck the jetty.  This was the first that the flight crew in 
G-EUOF were aware that the�r a�rcraft had made contact 
w�th an obstacle.  ATC �n�t�ated a Ground Inc�dent and 
the Aerodrome F�re and Rescue Serv�ce (AFRS) and the 
pol�ce attended.  It was establ�shed that the a�rcraft’s left 
wing tip was in contact with the flexible curtain at the end 
of the airbridge.  However, there was no sign of any fluid 
leakage or fire hazard.  After assessment, a tug vehicle 
was summoned and the a�rcraft was pushed back “2 to 
3 feet”, which was sufficient to provide a gap between 
the a�rcraft’s left w�ng t�p and the jetty, enabl�ng the 
passengers to be d�sembarked us�ng a�rsta�rs.  Wh�lst the 
w�ng t�p fa�r�ng ahead of the t�p fence had some marks 
on the surface, from l�ght contact w�th the a�rbr�dge, 
there was no damage to the a�rcraft.

Recorded information

Both the Fl�ght Data Recorder (FDR) and Cockp�t Vo�ce 

Recorder (CVR) were recovered by the AAIB and both 

recorders captured the �nc�dent.

The CVR confirmed a transmission from the aircraft 

prev�ously occupy�ng Stand 4�5, �nd�cat�ng that they 

were clear and had “PASSED ON TO THE NExT POSITION”.  

One m�nute later, dur�ng tax� on to the stand, the co-p�lot 

confirmed “OK 415 TURNED ON”, referr�ng to the SEG.  

The FDR confirmed that G-EUOF then approached the 

stand w�th a groundspeed of around 5 kt, wh�ch slowly 

decayed unt�l the a�rcraft stopped.  Once stopped, the 

co-p�lot ment�oned “THAT SAID FIVE METRES BEFORE 

IT SAID STOP”, referr�ng to the rema�n�ng countdown 

d�stance on the SEG.

 Airport information

F�gure � shows the extended a�rbr�dge.  Note that 

this figure has been constructed by ‘stitching’ several 

photographs together and hence there �s some d�stort�on 

of the �mage.

Stand 4�5 was the subject of an a�rport operator’s A�rs�de 

Works Instruction (AWI), which gave notification of 

work being carried out to replace the floors in a number 

of ‘jett�es’ (a�rbr�dges) at Term�nal Four.  The AWI 

covered the per�od �� to �7 February 2007 and deta�led 

the clos�ng and open�ng t�mes for Stand 4�5 and the fact 

that, when open between �2 and �5 February, �t would 

be restricted to a maximum aircraft size of an Airbus 

A32�, w�th no jetty serv�ce.

The AWI also stated that dur�ng the n�ght of �� February 

the jetty would be extended parallel to Stand 4�5’s 

clearway, that works�te protect�on would be put �n place 

and that, on complet�on of th�s act�v�ty, the contractor 
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It also adv�sed:

‘Stand Entry Guidance is provided by APIS/APS, 
AGNIS/PAPA, AGNIS/Mirror, or AGNIS/Stop 
Arrow (painted on the apron), or Safedock. The 
type of stopping guidance is marked beside the 
APIS/APS, AGNIS or Safedock unit at the head 
of the stand.  

Flight crew should be aware that the SEG systems 
have emergency ‘stop’ buttons located at apron 
level and in the airbridges.  Activation by ground 
personnel of any of these buttons will cut the power 
to the SEG and additionally activate a flashing 
‘STOP’ message at the head of the stand within 
the pilot’s line of sight. When using AGNIS/PAPA, 
AGNIS/Mirror or AGNIS/Stop Arrow, a member 
of the aircrew should keep the emergency STOP 
sign within his/her line of sight during the final 
moments of the parking manoeuvre.’  

There was no �nformat�on �n the Not�ces to A�rmen 
(NOTAMs) current at the time to advise the flight crew 
of the requ�rement for a marshaller to meet ‘l�ve’ a�rcraft 
arr�vals on Stand 4�5.  Nor was there any �nformat�on 
in the airline operator’s briefing material for flight crew.  
Th�s was because the procedures deta�led �n the AIP 

would �nform the a�rport’s A�rs�de Operat�ons Safety 
Un�t (AOSU) that the stand was ready for �nspect�on and 
re-open�ng.  The AOSU was then requ�red to �nspect the 
stand and assess the maximum size of aircraft that could 
use �t w�th th�s arrangement.  That �nformat�on was 
then to be passed to the a�rl�ne operator v�a the a�rport 
operator’s Sen�or Operat�ons Controller.

The AWI emphas�sed that for the per�od �2 to 
�5 February: 

‘a Leader (provided by AOSU) will be required to 
marshall ALL live arrivals on to the stand while 
the jetty is positioned parallel to the clearway.’  

A marshaller was �n�t�ally nom�nated for G-EUOF’s 
arr�val on Stand 4�5 but was then recalled to the AOSU 
for a sh�ft changeover before be�ng able to prov�de the 
serv�ce.

The UK Aeronaut�cal Informat�on Publ�cat�on (AIP) 
entry for London Heathrow conta�ned the adv�ce:

‘Pilots should not enter a stand unless the Stand 
Entry Guidance System is illuminated or a 
marshaller has signalled clearance to proceed.’

Figure 1
Extended a�rbr�dge at Stand 4�5
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prov�ded for stand entry gu�dance by a marshaller or the 
SEG system.

Airline operator

The a�rl�ne operator had been adv�sed on 9 February of 
the work planned for Stand 4�5.  For three days, from 
0430 hrs on �2 February, the stand would be restr�cted to 
aircraft of the size of an A321 (or smaller); that the jetty 
would be extended parallel to the stand clearway; that 
there would be no jetty serv�ce, and that all ‘l�ve’ arr�vals 
would be marshalled.  

The a�rl�ne operator held a conference call at 0730 hrs 
on �2 February wh�ch �ncluded the operator’s Heathrow 
A�rport Centre (APC) and the operator’s Turn Round 
Sh�ft Manager (TRSM) at Term�nal Four.  The Term�nal 
Four TRSM later stated that she had been adv�sed that 
Stand 4�5 was restr�cted to A3�9 a�rcraft and the A320/
A32� a�rcraft used by one of her company’s franch�se 
operators.  However, she d�d not recall be�ng told that 
a�rcraft would be marshalled on to the stand.

After G-EUOF had landed, but before �t had tax�ed on to 
Stand 415, the TRM, who had been allocated that flight 
number and told that the a�rcraft was an A3�9, walked 
from the operator’s Terminal Four office to Stand 415.  She 
checked that the stand was clear of equ�pment, entered the 
a�rcraft type deta�ls �nto the Stand Entry Gu�dance (SEG) 
system and switched the system on, confirming that the 
l�ghts were �llum�nat�ng correctly.  She then not�ced that 
the jetty was extended out to the s�de of the stand and 
went back �nto the term�nal bu�ld�ng to check on the 
computer, at the TRM’s desk, to see whether the stand 
requ�red a marshaller.  A colleague of hers was stand�ng 
next to the computer screen and, �n response to the TRM’s 
enqu�ry, adv�sed her that the computer only �nd�cated that 
the jetty was unserv�ceable.  However, that colleague 
had d�spatched the prev�ous a�rcraft, another A320 ser�es 

a�rcraft, to depart from the stand.  That a�rcraft had earl�er 
been towed on to the stand before be�ng pushed back off 
�t, and the colleague had not�ced that when �t was pushed 
back �ts left w�ng had been close to the a�rbr�dge.  In the 
l�ght of that, he expressed the op�n�on that a marshaller 
m�ght be necessary for the �nbound a�rcraft.  They both 
returned to stand 4�5 to see �f a marshaller was ava�lable 
on the ramp.  On arr�val they found no marshaller but 
saw G-EUOF tax��ng on to the stand.  Real�s�ng that the 
a�rcraft’s left w�ng was go�ng to str�ke the jetty, the TRM 
tr�ed to catch the attent�on of the commander of the a�rcraft 
us�ng the ‘crossed arms’ stop s�gnal, wh�le her colleague 
act�vated the stop button on the SEG.  

Procedures - flight crew

The operator’s Flight Crew Orders for the A319 fleet 
gave the follow�ng adv�ce for park�ng an a�rcraft on 
stand:

‘When approaching the assigned parking stand, 
Flight Crew must take particular care to ensure 
that the aeroplane may be parked safely….

The illumination or activation of any guidance 
system is not a dependable indication that the 
stand is clear for use. If the aeroplane cannot be 
parked safely, then it must be brought to a halt 
and any obstruction removed before proceeding.

If there is no SEG, or if the system is either 
unserviceable or not calibrated for the aircraft 
type, then the aeroplane must be marshalled on to 
stand. Remote holding stands may have specific 
published procedures.

Whenever a “dynamic” (e.g. APIS …… ) guidance 
system is employed on a stand, Flight Crew should 
ensure that the system is operating and indicating 
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the correct aircraft type before final alignment 
onto the stand centerline.’

The cautionary guidance in this extract reflects the 
adv�ce g�ven �n the UK C�v�l Av�at�on Publ�cat�on 
(CAP) 637, ent�tled Visual Aids Handbook, wh�ch states:

‘A pilot should not assume that a stand is safe 
to enter simply because the stand (A)VDGS 
[(Advanced) Visual Docking Guidance System] 
is active or lit. Where ground handling personnel 
are not present on the stand or if the pilot has any 
doubt about the position of any equipment on or 
NEAR to the stand, the aircraft should be stopped 
immediately and assistance requested.’

Dur�ng the �nvest�gat�on, �t was noted that the left 

wing tip was difficult to see from the commander’s 

seat on the flight deck:  this was particularly relevant 

as h�s concentrat�on would have been centred on the 

�nformat�on be�ng d�splayed on the SEG system. 

Procedures - ground crew

The a�rport operator had �ssued: 

‘Stand Entry Guidance and Aircraft Arrival 
Procedures, including Marshalling of Aircraft’ in 
an Operational Safety Instruction. This Instruction 
detailed ‘the responsibilities of Airline and Ground 
Handling staff with regard to the operation of 
Stand Entry Guidance (SEG), and to advise 
airside users of the availability of a marshalling 
service when the SEG is not available.’

In accordance w�th the gu�dance �n the Operat�onal 

Safety Instruct�on, the a�rl�ne operator’s Standard 

Operat�ng Procedure (SOP) for TRMs at Heathrow 

A�rport attend�ng a�rcraft arr�vals on stands equ�pped 

w�th an a�rbr�dge �ncluded the �nstruct�ons that at: 

‘ETA – 10 minutes’ the TRM was to ‘ensure 
stand clear of obstructions/air-bridge correctly 
parked;’ and at ‘ETA – 1 minute’ the TRM would 
‘monitor the arrival on stand, TRM positioned by 
Emergency stop button on ramp.’

The TRM had been employed �n the role s�nce complet�ng 
her tra�n�ng �n March 2006.  S�nce then she had known 
a�rcraft to be marshalled on to stands frequently.

Previous event

The operator was the subject of a Safety Recommendat�on 
by the AAIB �n a report on a prev�ous event �n 
wh�ch another of the�r a�rcraft was damaged wh�le 
tax��ng on to a stand at Heathrow A�rport (see AAIB 
Bullet�n No: 5/2005, reference G-BNLG).  The AAIB’s 
Safety Recommendat�on 2005-020 recommended that 
the operator: 

‘should requ�re that a member of the�r ground 
crew assumes the respons�b�l�ty of be�ng adjacent 
to the ground level emergency STOP l�ght button 
and of mon�tor�ng the arr�val of the a�rcraft onto 
the stand, whenever ground crews are present on a 
stand wh�lst an a�rcraft �s manoeuvr�ng to park.’

This is reflected in the SOPs for TRMs at London 
Heathrow.

Subsequent actions

S�nce the �nc�dent the a�rl�ne operator has �ntroduced 
measures to keep TRMs �nformed of the restr�ct�ons on 
the use of stands and of the relevant aspects of the a�rport 
operator’s A�rs�de Works programme.  Th�s �nformat�on 
�s conveyed through the a�rl�ne operator’s computer 
system to wh�ch TRMs have access, da�ly conference 
calls and the weekly d�str�but�on of the a�rport operator’s 
A�rs�de Works programme w�th�n the a�rl�ne. 
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The a�rl�ne has also re�terated to �ts staff the SOP 
requ�rement for TRMs to be pos�t�oned next to the 
emergency STOP l�ght button on a stand wh�le an a�rcraft 
�s manoeuvr�ng to park.

Discussion

The a�rport operator had adv�sed the a�rl�ne operator and 
the AOSU, �n advance, of the work be�ng undertaken 
on Stand 415 and the fact that the size of aircraft using 
the stand would be limited during the period specified.  
Also, they were �nformed that ‘perm�tted’ a�rcraft would 
be marshalled on to the stand.  Th�s �nformat�on d�d not 
filter down to the TRM or the flight crew on board the 
a�rcraft but, w�th�n the�r respect�ve procedures, there 
were measures that could have prevented the �nc�dent. 
 
The flight crew considered the proximity of the 
a�rbr�dge.  However, �n the absence of any adv�ce to 
the contrary, the �llum�nat�on of the SEG system, w�th 
the appropr�ate �nformat�on, prov�ded them w�th the 
necessary clearance to cont�nue to tax� on to the stand.  
Caut�onary adv�ce rem�nds p�lots that ‘�llum�nat�on or 
act�vat�on of any gu�dance system �s not a dependable 
�nd�cat�on that the stand �s clear for use’.  It was noted 
however, as a contributory factor, that it was difficult for 
the commander to see the a�rcraft’s left w�ng t�p from h�s 
position on the flight deck, from where his attention was 
focussed on the SEG system ahead of h�m as he tax�ed 
forward towards the stop pos�t�on.  

After the TRM had sw�tched on the SEG system, she 
pursued her concern about the pos�t�on of the a�rbr�dge.  
Hav�ng resolved that a marshaller m�ght be needed, and 
finding none present on the stand, she and her colleague 
then took the appropr�ate act�ons to stop the a�rcraft, before 
�t suffered any damage, when �t became apparent that the 
a�rcraft’s left w�ng t�p was about to str�ke the a�rbr�dge.  If 
the SEG system had been d�sabled for the per�od that th�s 
restr�ct�on was �n place, the cha�n of events wh�ch led to 
th�s �nc�dent would have been broken.  

The a�rl�ne operator’s subsequent act�ons have addressed 
the shortfall �n commun�cat�on wh�ch led to the TRM’s 
lack of gu�dance on the requ�rement for all ‘l�ve’ arr�vals 
to be marshalled on to Stand 4�5.  It �s cons�dered 
that the a�rport operator should �mplement a pol�cy 
for d�sabl�ng the SEG system on any stand wh�ch has 
restr�ct�ons placed on �ts use, to avo�d the poss�b�l�ty of 
s�m�lar confus�on �n the future.

Safety Recommendation 2007-102

It �s recommended that the a�rport operator, Heathrow 
A�rport L�m�ted, should �mplement a pol�cy to d�sable 
the Stand Entry Gu�dance system on any stand wh�ch 
has restr�ct�ons placed on �ts use.
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INCIDENT

Aircraft Type and Registration:  Avro �46-RJ85, OH-SAI

No & Type of Engines:  4 Honeywell LF507 Turbofan eng�nes

Year of Manufacture:  200�

Date & Time (UTC):  �7 June 2007 at �820 hrs

Location:  Stratford St Andrew, Suffolk

Type of Flight:  Commerc�al A�r Transport (Passenger) 
  
Persons on Board: Crew - 4 Passengers - 83

Injuries: Crew - None Passengers - None

Nature of Damage:  Panel from wing/fuselage fairing detached in flight, 
minor damage to fin

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

Commander’s Age:  32

Commander’s Flying Experience:  5,208 hours (of wh�ch 2,688 were on type)
 Last 90 days - �93 hours
 Last 28 days -   83 hours

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

Synopsis

The a�rcraft was �nbound to Stansted and descend�ng to 

below FL200 when a loud bang was heard.  A compos�te 

panel had become detached from the a�rcraft and 

landed on the roof of a house.  The panel was attached 

by 25 bolts wh�ch were located �ns�de 25 sta�nless steel 

grommets; all 25 grommets had failed.  The failure 

of these grommets was attr�buted to abras�on dur�ng 

repa�nt�ng.

There have been several s�m�lar �nc�dents and 

the manufacturer has responded by updat�ng an 

A�rworth�ness D�rect�ve to �nclude a more r�gorous 

�nspect�on process.

History of the flight

The a�rcraft was descend�ng to below FL200 wh�lst 

�nbound to Stansted when a loud bang was heard and 

the flight crew noticed a change in the airframe noise.  

The only other change not�ced was that the a�rcraft 

requ�red sl�ght add�t�onal r�ght tr�m.  The descent to 

Stansted was continued and the flaps and gear deployed 

slightly earlier than usual to confirm normal operation.  

The a�rcraft landed uneventfully.

After park�ng the a�rcraft, the crew not�ced that a panel 

was m�ss�ng from the w�ng-to-fuselage fa�r�ng and there 

was minor damage to the fin (Figure 1).

The a�rcraft panel had landed on the roof of a house �n the 
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v�llage of Stratford St Andrew �n Suffolk 
caus�ng m�nor damage to the roof.  The 
panel was recovered by the police; no one 
was �njured as a result of the �nc�dent.

Aircraft information

The w�ng-to-fuselage fa�r�ngs cons�st 
of several compos�te panels wh�ch are 
attached to the a�rcraft by a ser�es of 
regularly spaced bolts.  The bolts pass 
through sta�nless steel grommets wh�ch are 
permanently fitted into the panels.  During 
manufacture these grommets are �nserted 
into the panels, prior to the grommet flanges 
be�ng peened over on the upper surface of 
the panel us�ng a spec�al tool.  The result�ng grommets 
prov�de holes �n the panels for the attachment bolts.  The 
thickness of the grommet flanges on the upper surface of 
the panel �s 0.0�8 �nches.  The panel that became detached 
was secured by 25 bolts (through 25 grommets).

When a�rcraft are repa�nted �t �s common pract�ce to str�p 
the metal surfaces.  However compos�te structures, such 
as the panel that became detached, are usually abraded 
pr�or to repa�nt�ng.

Engineering investigation

The a�rcraft was �nspected at Stansted and the 25 bolts 
that secure th�s panel to the a�rcraft were all st�ll on the 
a�rcraft located �n the�r respect�ve grommets (F�gure 2 
shows an example).  The bolts and grommets were then 
removed and �n all cases the grommets were found to 
have fa�led (F�gure 3 shows several fa�led grommets).  
The fa�lure of the grommets d�ffered �n deta�l but the 
upper flange in all 25 had failed, and there was evidence 
that the flanges in the region of the failures were of 
reduced th�ckness.  There was also ev�dence of pa�nt on 
the grommet flanges.

The panel that became detached was �nspected and there 
was no ev�dence of damage to the panel �n the reg�on of 
the 25 holes where the grommets had been.

The s�m�lar panel on the r�ght w�ng to fuselage jo�nt was 
�nspected.  The grommets and bolts on th�s panel had all 
been painted and it was therefore very difficult to inspect 
the grommets (F�gure 4).  Four areas of the r�ght panel �n 
the reg�on of grommets were then str�pped of pa�nt and 
it was determined that the flange thickness on these four 
grommets was less than specification and importantly, 
there were marks on the grommets cons�stent w�th the 
flanges having been abraded.

Figure 1

Figure 2
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Figure 3

Another a�rcraft of the same type was �nspected and the 
grommets on a s�m�lar panel were all unpa�nted mak�ng 
�nspect�on much eas�er. 

Previous occurrences

There have been n�ne broadly s�m�lar occurrences of 
panel attachment problems for th�s fam�ly of a�rcraft 
recorded by the manufacturer.  Seven of these cases 
�nvolved overw�ng panels and �n two of these, the 
overwing panel became detached in flight. 

In the major�ty of these prev�ous occurrences, grommet 
fa�lure was an �ssue.  The manufacture has �ssued the 
follow�ng documents relat�ng to th�s:

a) All Operator Message AOM 05/025V, 
30 September 2005 – recommend�ng that 
operators �nspect grommets

Figure 4

b) All Operator Message AOM 06/0�4V, 
�3 March 2006 – recommend�ng that operators 
�nspect grommets pr�or to pa�nt�ng 

c) Electronic Service Information Leaflet 
eSIL 5�-�46-RJ-4�3-8, 9 Apr�l 2007 – adv�s�ng 
operators that Inspect�on Serv�ce Bullet�n 
53-202 was be�ng wr�tten, as well as re�nforc�ng 
the messages conta�ned �n AOM 05/025V and 
AOM 06/0�4V

d) Inspect�on Serv�ce Bullet�n ISB 53-202 
– �nspect�on of grommets and fasteners 
within 4,000 flights or two years whichever is 
later.  Th�s ISB was the subject of an EASA 
A�rworth�ness D�rect�ve consultat�on.

There �s also a redes�gned grommet wh�ch �s �nserted 
�nto the panel from the external s�de (and not from the 
�nternal s�de of the panel) and th�s �s more tolerant to 
damage dur�ng the pa�nt removal process.
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Maintenance activity

In July 2006 the grommets on th�s a�rcraft had been 
�nspected �n accordance w�th AOM 05/25V and 
AOM 06/0�4V.

Th�s a�rcraft was fully repa�nted on 3� March 2007, and 
�t was recorded that the fuselage was str�pped and that 
the compos�te panels were abraded, pr�or to pa�nt�ng.

CAP 747: Mandatory Requirements for Airworthiness

The CAA’s CAP 747 ‘Mandatory Requirements for 
Airworthiness’ has at Append�x � GR�0 “Pa�nt�ng of 
Aircraft” and it notes likely damage and hazards to be 
avoided, such as reduction of fastener head size during 
surface preparat�on.

Analysis

All the reta�n�ng bolts were �ntact and found on the 
a�rcraft located �n the�r respect�ve damaged grommets.  
There was no ev�dence of the panel hav�ng fa�led �n the 
reg�on of the grommets.  It was therefore concluded 
that the panel became detached because the grommet 
flanges had failed.  The grommet flanges were of reduced 

th�ckness, and th�s �s l�kely to be due to abrad�ng pr�or 
to pa�nt�ng g�ven that:

a) there was ev�dence of abras�on and reduced 
th�ckness on a s�m�lar panel on the other s�de 
of the a�rcraft 

b) the a�rcraft had been repa�nted �� weeks 
before the �nc�dent and th�s �ncluded abras�on 
of compos�te panels

Th�s �nc�dent re�nforces the requ�rement not to pa�nt the 
grommets so that effect�ve �nspect�on can be performed.

Manufacturer’s response

The manufacturer halted the Inspect�on Serv�ce Bullet�n 
ISB 53-202, wh�ch was �n the A�rworth�ness D�rect�ve 
consultat�on process w�th the EASA, so they could 
update �t to �nclude pa�nt removal from a sample of 
grommets pr�or to grommet �nspect�on.  In v�ew of th�s 
response no recommendat�on has been made.  Th�s �s a 
known problem that appl�es to all a�rcraft types when 
be�ng repa�nted.
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INCIDENT

Aircraft Type and Registration:  Bombard�er CRJ�00ER, F-GRJO

No & Type of Engines:  2 General Electr�c CF34-3A� turbofan eng�nes

Year of Manufacture:  �999

Date & Time (UTC):  �7 January 2007 at 2�34 hrs

Location:  Runway 20, Southampton A�rport

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

Persons on Board:  Crew - 3 Passengers - 33 

Injuries:  Crew - None Passengers - None 

Nature of Damage:  None, precaut�onary removal of nose land�ng gear for 
�nspect�on

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

Commander’s Age:  47 years

Commander’s Flying Experience:  7,500 hours (of wh�ch 5,000 were on type)
 Last 90 days - �50 hours
 Last 28 days -   40 hours

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

Synopsis

The a�rcraft suffered a fa�lure of the No 3 hydraul�c 
system when lower�ng the land�ng gear on approach.  The 
commander took what he bel�eved to be the necessary 
act�ons pr�or to land�ng but w�thout apparent reference 
to the QRH.  As a result the a�rcraft landed w�th one 
of the No 3 hydraul�c system pumps st�ll runn�ng and 
the nosewheel steer�ng On, contrary to �nstruct�ons �n the 
Qu�ck Reference Handbook (QRH).  Th�s resulted �n an 
uncommanded steer�ng �nput to the r�ght after touchdown 
and the a�rcraft departed the runway.

History of the flight

The crew reported for duty at �625 hrs at Katow�ce �n 
Poland and had completed an uneventful flight to Paris 

Charles de Gaulle A�rport.  At 2039 hrs they departed 

Par�s for Southampton, tak�ng off at 2049 hrs w�th the 

co-p�lot act�ng as handl�ng p�lot.  The takeoff and cru�se 

went w�thout �nc�dent and the a�rcraft was establ�shed 

on the ILS for Runway 20 at Southampton w�th the 

autop�lot engaged.  At a range of about 6.5 nm, w�th the 

a�rcraft descend�ng through 2,000 feet QNH and w�th 

20º of flap set, the co-pilot called for the landing gear to 

be lowered.  The commander selected the gear DOWN 

and the land�ng gear lowered w�th the three green gear 

�nd�cator l�ghts �llum�nat�ng. 

The p�lots reported that almost �mmed�ately a ‘HyD 3 

LO PRESS’ caut�on message appeared on the Eng�ne 
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Ind�cat�on Control and Alert�ng System (EICAS) 

d�splay �.  The commander selected the hydraul�c 

synopt�c page on EICAS d�splay 2 wh�ch �nd�cated a 

loss of hydraulic fluid from No 3 hydraulic system.  

The commander later stated that he consulted the 

Quick Reference Handbook (QRH) and identified the 

appropr�ate dr�ll (F�gure �).  He stated that, as the 

EICAS indicated there was no fluid remaining in No 3 

hydraul�c system, he d�d not sw�tch on the hydraul�c 

3B pump and was unsure whether he sw�tched off the 

hydraul�c 3A pump, but remembered turn�ng off the 

nosewheel steer�ng.

The commander lowered the flaps to 30º and later to 45º, 

the normal landing configuration, and the co-pilot set 

the approach speed of �37 kt.  They then completed the 

land�ng checks. 

The co-p�lot later stated that he d�sengaged the autop�lot 

at about 500 ft and, late �n the approach, pos�t�oned 

the a�rcraft sl�ghtly below the gl�deslope �n an effort to 

touch down early.  The p�lots stated the a�rcraft appeared 

to touch down normally, on the centrel�ne and �n the 

area of the runway touchdown mark�ngs.  The co-p�lot 

appl�ed max�mum reverse thrust and started to apply the 

brakes. He stated there appeared to be no asymmetry �n 

the brak�ng or the reverse thrust and the a�rcraft began 

to decelerate.  The commander recalled that the ground 

spo�lers also deployed normally.  

The co-p�lot stead�ly appl�ed more pressure on the brake 

pedals but felt that the brakes were less effect�ve than 

normal.  He stated that, as the a�rcraft decelerated below 

about 70 kt, the speed at wh�ch commanders normally 

take control, �t began to veer to the r�ght.  The co-p�lot 

released pressure on the r�ght brake and appl�ed full left 

brake and full left rudder.  The commander stated that 

he also appl�ed full left brake and full left rudder, as 

well as try�ng to steer us�ng the t�ller.  Desp�te th�s the 

a�rcraft cont�nued to veer to the r�ght, cross�ng the mouth 

of Hold�ng Po�nt B� (F�gure 2 - aer�al photograph) and 

depart�ng the runway onto the grass.  The p�lots est�mated 

the speed to be about 20 kts on leav�ng the runway, at 

wh�ch po�nt the co-p�lot cancelled the reverse thrust, and 

the a�rcraft came to a halt.  

The commander called the cab�n crew member, who 
confirmed there had been no injuries amongst the 

passengers.  ATC notified the airport fire service;  the 

p�lots started the APU and kept the eng�nes runn�ng unt�l 

the fire services arrived and requested they shut down the 

ma�n eng�nes.  The passengers were then d�sembarked, 

us�ng the a�rcraft steps, and were transferred to the 

term�nal by bus.     

The crew later stated that, for land�ng performance, they 

cons�dered the normal land�ng d�stance requ�red for the�r 

land�ng we�ght of �9,740 kg was no more than about 

�,000 m.  They stated that they had appl�ed the land�ng 
distance correction of 1.5 specified in the QRH to this 

figure, giving a ‘distance required’ lower than the landing 

d�stance ava�lable on Runway 20 “of about �,800 m”.  

They therefore cont�nued the approach. 

Weather

The follow�ng weather cond�t�ons were recorded at 

2�20 hrs, �4 m�nutes pr�or to the a�rcraft’s land�ng:

W�nd 2�0º at 4 kt, v�s�b�l�ty �n excess of �0 km, 

FEW cloud at 3,500 feet, temperature 8ºC, dew 

po�nt 5ºC and QNH �006.

The weather cond�t�ons at 2�50 hrs, �6 m�nutes after the 

a�rcraft landed, were:

W�nd 2�0º at 4 kt, v�s�b�l�ty �n excess of �0 km, 

temperature 8º, dew po�nt 5ºC and QNH �006.  
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HYD 3 LO PRESS Msg

Yes

TR RJ/98, Apr 05/07

ABNORM 10--5

QUICK REFERENCE
HANDBOOK
CSP A--022

HYDRAULIC SYSTEM
MALFUNCTIONS

NOTE
If during the accomplishment of a hydraulic system low
pressure procedure, a second system also fails,
disregard both single system failures and proceed directly
to the applicable double system failure procedure.

TO PREVENT FLIGHT CONTROL UNDAMPED VIBRATION:

ALTITUDE LIMITATION AIRSPEED LIMITATION

Do not exceed 31,000 feet Do not exceed 250 KIAS or 0.55 Mach
whichever is lower

(1) HYDRAULIC 3B pump ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2) Hydraulic pressure and fluid quantity MONITOR. . . . . . . . . . .

System 3 quantity readout is less than 5%, or pressure is less
than 1800 psi, or pressure is rapidly decreasing:

(3) HYDRAULIC 3A and 3B pumps OFF. . . . . . . . . . . . . . . . .

(4) HYDRAULIC page and
FLIGHT CONTROLS pages REVIEW. . . . . . . . . . . . . . . . .

AFFECTED SYSTEMS

HYDRAULIC SYNOPTIC

COMPONENT SYSTEM 3

Inboard Brakes
(when system 3 accumulator
pressure is depleted)

INOPERATIVE

Normal Landing Gear
(extension and retraction)

INOPERATIVE

Nosewheel Steering
INOPERATIVE

(may result in nose wheel
shimmy)

Parking Brake INOPERATIVE

(5) Land at the nearest suitable airport.

Prior to landing:

(6) N/W STRG OFF. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(7) LDG GEAR lever DN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(8) LANDING GEAR
MANUAL RELEASE PULL. . . . . . . . . . . . . . . . . . . . . . . . .

TO FULL EXTENSION

B

Figure 1

QRH dr�ll
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Inspection of incident site

The a�rcraft had stopped �n a grassed area �6 m to 

the r�ght of Runway 20, d�splaced a d�stance of 34 m 

from the runway centrel�ne.  From the tyre marks �t 

was determ�ned that both sets of ma�nwheels, and the 

nosewheels, had left the runway at the junct�on w�th 

Tax�way Bravo and then entered the grassed area, w�th 

the nosewheels hav�ng travell�ng 6� m on the grass.  

F�gure 2 �s an aer�al photograph of the locat�on �n wh�ch 

the tyre marks are v�s�ble. In F�gure 3 �t can be seen that 

the marks from the nosewheels are closer to the marks 

of the r�ght ma�nwheels than to the marks of the left 

ma�nwheels, �nd�cat�ng that the a�rcraft was ‘sk�dd�ng’ 

sl�ghtly to the left.  The marks from both the �nboard 

and outboard left ma�nwheels were cons�stent w�th all 

four brakes funct�on�ng normally, and w�th d�fferent�al 

brak�ng to the left.  There were heavy scrubb�ng marks 

from the two nosewheel tyres, and there was a d�st�nct 

narrow l�ne outboard of the mark, left by the tread of 
the left nosewheel tyre, see F�gure 4.  Th�s l�ne was 
cons�stent w�th the tyre ch�ne (a c�rcular r�dge on the 
outboard side of the tyre designed to deflect water on 
wet runways) touch�ng the runway.  

The torque l�nk, wh�ch turns the steerable port�on of the 
nose gear and wh�ch �s rout�nely d�sconnected dur�ng 
tow�ng operat�ons, was found to be connected.

In summary, the ev�dence from the tyres and ground 
marks was cons�stent w�th the a�rcraft veer�ng to the 
right after landing, under the influence of ‘nose right’ 
steer�ng of the nose gear, w�th heavy d�fferent�al 
brak�ng of the left ma�nwheels caus�ng ‘scrubb�ng’ of 
the nosewheel tyres to the r�ght.

Runway state

The runway state at 2�20 hrs was descr�bed as 
dry along the full length.  The runway surface 

Figure 2

Hold�ng po�nt B�, Runway 20
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Figure 3
Tyre marks, F-GRJO

Figure 4
Tyre marks - nosewheels

fr�ct�on was assessed shortly after the �nc�dent.  The 
measured surface fr�ct�on values were h�gher than the 
Ma�ntenance Plann�ng Level�, and were close to, and �n 
some cases exceeded, the Des�gn Object�ve Level.  It 
was concluded that runway surface fr�ct�on was not a 
factor �n th�s �nc�dent.

Flight Recorders

The two solid-state flight recorders were replayed at 
the AAIB; both had retained a recording of the incident 
land�ng and the events �mmed�ately preced�ng �t.  Wh�lst 
recorded rad�o commun�cat�ons were �n Engl�sh, all 
conversat�on between the crew was conducted �n French 
and the Bureau d’Enquetes et d’Analyses (French 
acc�dent �nvest�gat�on author�ty) prov�ded an Engl�sh 
translat�on.  The co-p�lot was the handl�ng p�lot for the 
approach and land�ng.  The commander ass�sted the 
co-p�lot dur�ng the rollout.

Footnote

�  As defined in CAA publication CAP 683.
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The FDR recorded a number of parameters relevant 

to th�s �nvest�gat�on, �nclud�ng the brake ‘pressure 

ava�lable’ to the �nboard and outboard wheel brak�ng 

systems, together w�th d�screte (ON or OFF) parameters 

for the presence of low hydraul�c pressure on each of 

the a�rcraft’s three hydraul�c systems.  Ind�v�dual wheel 

brake pressures and data from the nosewheel steer�ng 

system were not recorded.  Pert�nent parameters 

recorded dur�ng the approach and land�ng are shown 

�n F�gure 5.

The flight recorders showed that the initial approach 

was uneventful.  At 2,000 ft amsl, w�th the autop�lot 

engaged and Flap 20 selected, the a�rcraft �ntercepted 

the local�ser from the left.  It then captured and 

descended on the gl�deslope.  Shortly after, at �,830 ft 

amsl (�,786 ft aal), the land�ng gear was lowered and 

the �nboard brake pressure ava�lable began to reduce 

from 3,000 ps�.  Outboard brake pressure ava�lable 

rema�ned close to 3,000 ps�.  Flap 30 was selected.

F�fteen seconds elapsed before the land�ng gear 

�nd�cated that �t was locked down.  Inboard brake 

pressure ava�lable had reduced to 2,200 ps� by that t�me 

before beg�nn�ng to recover slowly towards 2,300 ps�.  

One second after the land�ng gear �nd�cated ‘down 

and locked’ a No 3 hydraul�c system low pressure 

warn�ng was recorded on the FDR, also aud�ble as a 

warn�ng ch�me on the CVR.  The crew selected the 

hydraul�c page on the EICAS d�splay just before the 

a�rcraft was cleared to land and two m�nutes before 

the a�rcraft touched down.  The co-p�lot commented 

that they would not have the �nboard brakes and that 

the runway was short.  The commander responded that 

the a�rcraft was not heavy and then adv�sed the cab�n 

attendant that they would be land�ng �n one m�nute.  

The co-p�lot further commented that they ought to 

analyse the s�tuat�on and asked the commander �f he 

wanted to cont�nue the approach.  The commander 
stated that they would cont�nue.

Flap 45 was selected at 900 ft aal and the crew carr�ed out 
the ‘before land�ng’ checkl�st.  The co-p�lot adv�sed the 
commander that they would have reduced brak�ng and 
no steer�ng, and asked h�m �f �t was not better to d�vert 
to London.  The commander restated to the co-p�lot that 
they would cont�nue w�th the land�ng and request a tow 
�f �t became necessary.  The autop�lot was d�sconnected 
at 325 ft aal.  The a�rcraft touched down at �32 kt just to 
the left of the runway centrel�ne2 and the ground spo�lers 
deployed symmetr�cally.  The a�rcraft yawed �.5° to the 
left and began to slow; the inner brake pressure available 
aga�n began to reduce.  As the a�rcraft was derotated 
and the ‘we�ght-on-wheels’ sw�tch for the nose gear was 
made, the a�rcraft yawed to the r�ght by 3°.  Progress�vely 
�ncreas�ng left rudder was appl�ed wh�ch arrested the yaw 
for a per�od of about four seconds and reverse thrust was 
selected.  Eng�ne N� and reverser deployment parameters 
showed that max�mum symmetr�cal reverse thrust was 
used.  S�x seconds after ma�nwheel touchdown the co-
p�lot stated that he had a problem and the commander 
offered h�s ass�stance.  Recorded local�ser values �nd�cated 
that the a�rcraft was head�ng and track�ng to the r�ght of 
the runway centrel�ne and towards the r�ght s�de of the 
runway at that stage.  Seven seconds after touchdown, 
w�th a�rspeed and �nner brake pressure ava�lable hav�ng 
reduced to 97 kt and 2,000 ps� respect�vely, the a�rcraft 
briefly yawed 2° to the left before, w�th full left rudder 
now be�ng appl�ed, yaw�ng progress�vely to the r�ght at a 
rate of 2.7º per second.

From the changes �n recorded values of p�tch att�tude 
and normal accelerat�on, �t �s l�kely that the nose gear 
left the paved surface at an a�rspeed of about 50 kt wh�lst 

Footnote

2  Der�ved from the record�ng of local�ser dev�at�on.
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Figure 5

FDR plot, F-GRJO
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the ma�n gear followed one second later.  The a�rcraft 
came to a halt on a head�ng of 2�5°M, �9 seconds after 
ma�n gear touchdown.  The crew adv�sed ATC that they 
had had a hydraul�c problem and had been unable to 
maintain good braking action, but that there was no fire.

The CVR showed that, dur�ng the d�scuss�ons �mmed�ately 
after the a�rcraft had come to a halt, the crew debated 
whether they should have aborted the land�ng.  They also 
referenced the checkl�st appropr�ate to a No 3 hydraul�c 
system low pressure warn�ng.  W�th regard to the status of 
the No 3 hydraul�c system, the commander commented 
that “OFF OR NOT, IT DIDN’T CHANGE ANyTHING”.3  The 
co-p�lot then requested “STEERING OFF, yOU CAN PUT IT 

OFF”.  The sound of a sw�tch select�on was then recorded 
before the commander repl�ed “OFF, SO I DID NOT PUT IT...”  
Further checkl�st d�scuss�on centred around the factor�ng 
of an �ncrease �n land�ng d�stance by 50% and adv�ce to 
brake carefully and use max�mum reverse thrust.

Throughout the land�ng roll the recorded values of 
long�tud�nal accelerat�on showed that the a�rcraft was 
be�ng slowed effect�vely.  However, �n the absence of 
actual recorded brake pressures, �t was not poss�ble to 
determ�ne whether any degradat�on �n the �nner brak�ng 
system had occurred as a result of the reduced �nner 
brake pressure ava�lable.  

Aircraft information

The Bombard�er CRJ �s a tw�n-eng�ned, 50-seat reg�onal 
a�rl�ner, and over �,000 have been bu�lt (all var�ants).  

The ma�n forces that decelerate the a�rcraft after land�ng 
are spo�lers wh�ch dump l�ft and act as a�rbrakes, thrust 
reversers and four ant�-sk�d brakes, one mounted on each 
of the four ma�nwheels.  

Footnote

3  Engl�sh translat�on prov�ded by the BEA.

There are 3 hydraul�c systems on th�s a�rcraft type.  The 
No 3 hydraul�c system has two electr�cally-operated 
pumps to prov�de power, pump 3A and pump 3B, and 
these are �nstalled �n the left and r�ght w�ng-to-fuselage 
fa�r�ngs respect�vely.  A schemat�c of the hydraul�c 
system �s shown �n F�gure 6.  From th�s �t can be seen that 
the only hydraul�c power supply for the nose gear door, 
the nose gear steer�ng, and the land�ng gear retract�on 
�s from No 3 hydraul�c system.  The �nboard brakes 
(both left and r�ght) are also suppl�ed from No 3 system.  
F�gure 6 shows that the outboard brakes are powered by 
No 2 hydraul�c system, and the �nboard brakes by No 3 
hydraul�c system.

Both the outboard and �nboard brakes have a hydraul�c 
accumulator.  If e�ther No 2 or No 3 hydraul�c system 
fa�ls, then the brakes on the fa�led system can be appl�ed 
four or five times before the accumulator is depleted.  
Therefore, �n the case of a fa�lure to No 2 or No 3 hydraul�c 
system, one set of brakes w�ll operate normally, the other 
(on the fa�led system) w�ll operate sat�sfactor�ly but only 
for four or five applications on the brake pedals, and 
thereafter th�s set of brakes w�ll be �neffect�ve. 

There are selector sw�tches for the hydraul�c pumps 
on the overhead panel �n the cockp�t, as �n F�gure 7.  
The normal operat�ng pos�t�on for all four sw�tches �s 
down: Pump � AUTO, Pump 3A ON, Pump 3B AUTO, and 
Pump 2 AUTO.
  
D�rect�onal control on the land�ng roll �s ma�nta�ned by a 
comb�nat�on of rudder, asymmetr�c brakes and nosewheel 
steer�ng.  The nosewheels can be turned to 70° to the left 
or r�ght by us�ng the handwheel control un�t s�tuated to 
the left of the left p�lot’s seat, or to approx�mately 8° to 
the left or r�ght by appl�cat�on of the rudder pedals.  It �s 
normal operat�ng pract�ce for the handwheel to be used 
at speeds of less than 70 kt .
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Figure 6

Hydraul�c system schemat�c
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The CRJ has a ‘steer-by-w�re’ Nose Wheel Steer�ng 

(NWS) system.  The NWS system �s electr�cally 

controlled and hydraul�cally powered (F�gure 8). If 

the NWS �s sw�tched off, or �f the NWS Electron�c 

Control Un�t (ECU) detects a fault, the system reverts 

to a free-caster�ng mode.  In th�s mode, valves �solate 

the hydraul�c pressure �n the two steer�ng actuators 

and these actuators act as dampers; the nosewheels are 

then free to caster.  The normal hydraul�c pressure �s 

3,000 ps�.  W�th the NWS armed, the system operates 

normally for No 3 system hydraul�c pressures between 

�,650 and 3,000 ps�, and reverts to free-caster�ng mode 

at a pressure below 600 ps�.  For pressures between 

600 and �,650 ps� (w�th the NWS armed) the system’s 

performance may be reduced.

Engine Indication Control and Alerting System 
(EICAS)

The EICAS d�splay cons�sts of two screens s�tuated 
on the central flight deck console, which provide 
�nformat�on to the crew on the status of the a�rcraft and 
are the means by wh�ch warn�ng, caut�on and adv�sory 
messages are d�splayed.  The system does not prov�de 
�nformat�on on act�ons that m�ght need to be taken by 
the crew should such messages appear, th�s �nformat�on 
be�ng conta�ned �n a Qu�ck Reference Handbook 
(QRH).
 
Aircraft inspection

Follow�ng th�s �nc�dent at Southampton, the a�rcraft 
was �nspected:

Figure 7 
Overhead panel
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Figure 8
NWS schemat�c
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a. The left nosewheel tyre was found to have 

regular transverse marks at approx�mately 

�2° to the wheel ax�s, and the tyre ch�ne, 

wh�ch usually shows no s�gns of wear, had 

s�gns of heavy load�ng, see F�gures 9 and �0.  

The or�entat�on of the marks �s cons�stent w�th 

both nosewheel tyres be�ng h�ghly loaded and 

‘scrubbed’ to the r�ght, oppos�ng the a�rcraft’s 

motion.  There were no significant marks on 
the ch�ne on the r�ght nose tyre.

b. The nose gear leg and assoc�ated structure was 
�nspected and no damage was seen.  

c. W�th the a�rcraft on jacks the nose gear steer�ng 
system was funct�oned and the r�gg�ng values 
were checked, w�th noth�ng abnormal be�ng 

Figure 9  (left)
Tyre ch�ne, left nosewheel

Figure 10  (right)
Tyre tread, left nosewheel
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found.  The free-caster�ng mode was checked, 

firstly with the hydraulics ON (at the normal 

3,000 ps�) and the steer�ng OFF, and secondly 

w�th the steer�ng ON and the hydraul�cs 

OFF.  In both cases the upper l�nk could be 

rotated by hand, �nd�cat�ng that the nose gear 

system has reverted to free-caster�ng mode as 

expected.

d. There was a leak at the outlet of hydraul�c 

pump 3A at the elbow jo�nt.  An ‘O’ r�ng had 

ruptured and the fa�lure appeared cons�stent 

with a rapid loss of fluid.  A locking wire was 

missing between the pump and the elbow fitting 

and e�ther th�s, or the �ncorrect �nstallat�on of 

the ‘O’ r�ng, appeared to be the cause of the 

fa�lure.

e. There was a leak at the flexible outlet hose 

on pump 3B.  This leak was confirmed by 

ra�s�ng the system pressure unt�l a leak was 

detected, w�th a slow and constant loss of 

fluid.  No loose fittings or damage could be 

found, although the lock�ng w�re between the 

pump and elbow fitting was missing (as on 

pump 3A).  The short length of outlet hose 

was al�gned �n a gentle ‘S’ shape, and th�s 

may have �nduced extra, and unnecessary, 

tens�on �n the �nstallat�on.

f. Apart from heavy contam�nat�on of mud and 

grass, noth�ng abnormal was found w�th the 

tyres and brakes on both ma�n gears.

g. The fans and �ntakes of both eng�nes were 

found contam�nated by mud.  More deta�led 

�nspect�on revealed no damage to e�ther 

compressor, and subsequent eng�ne runs 

confirmed that the performance of the engines 

was not significantly degraded.

Further engineering investigation - nosewheel 
steering

Most of the components of the nose gear steer�ng 

system, �nclud�ng the nose leg and the steer�ng 

Electron�c Control Un�t, were removed from the 

a�rcraft for further exam�nat�on.  The components were 

�nspected �nd�v�dually and used to recreate on a r�g, as 

far as pract�cable, the nose gear steer�ng system that 

was on F-GRJO.  

The �nd�v�dual �nspect�ons of the components revealed 

nothing significant.  However, the rig test revealed that, 

�f the pressure was between 650 and �,650 ps� when 

the ‘we�ght-on-wheels’ sw�tch was act�vated, then the 

nosewheel steered slowly to the r�ght at a rate of about 

�º per second.  The torque was typ�cally 3,000 lbf-�n, 

wh�ch �s almost an order of magn�tude less that that 

for normal operat�on.  Above �,650 ps� the steer�ng 

system would steer normally; below 650 psi the system 

went �nto free-caster�ng mode.  The dr�ft requ�red that 

the steer�ng system be sw�tched ON, and for hydraul�c 

power to be prov�ded, effect�vely requ�r�ng e�ther pump 

3A or 3B (or both) to be ON.  Such a dr�ft would occur 

for all a�rcraft w�th th�s NWS system, the d�rect�on of 

the dr�ft depend�ng on the part�cular a�rcraft.

The 3A and 3B hydraul�c pumps were sent for �nspect�on.  

There were no significant defects and no signs of 

overheat�ng.

Var�ous des�gn cases for the nosewheel steer�ng were 

d�scussed w�th the nose gear manufacturer.  Th�s 

�ncluded an assessment of how much steer�ng torque 

was ava�lable for a g�ven hydraul�c system pressure, as 

well as how much torque would be requ�red for a g�ven 



24©  Crown copyr�ght 2008

 AAIB Bulletin: 2/2008 F-GRJO EW/C2007/01/02 

nosewheel angle.  The d�scuss�on concluded that, w�th 
hydraul�c pressures �n the range of 650 to �,650 ps�, 
there was sufficient torque to steer the nosewheel to at 
least 4°.
  
Further engineering investigation - hydraulic leaks

The Ma�ntenance Manual was rev�ewed w�th the 
manufacturer and the operator.  The rev�ew concluded 
that the word�ng �n the procedures for �nstallat�on and 
removal of the hydraul�c pump could be �mproved to 
ensure that pumps are correctly installed and fittings 
correctly w�relocked.  The operator noted that, as a 
result of the�r �nternal �nvest�gat�on, they �ssued an 
�nternal techn�cal bullet�n to cover ‘O’ r�ng �nstallat�on, 
hydraul�c pump w�relock�ng and �nstallat�on of 
hydraul�c hoses.   For the�r part, the manufacturer made 
m�nor changes �n the ma�ntenance manual.

Further engineering investigation - possibility of 
adverse rudder effectiveness

The a�rcraft manufacturer cons�dered the poss�b�l�ty 
that the jet efflux from the thrust reversers, passing 
over a rudder surface fully deflected to the left, had an 
effect on a�rcraft d�rect�onal control.  They concluded 
that there was a poss�b�l�ty of some reduct�on �n rudder 
effect�veness at lower a�rspeeds but not of a reversal 
of the rudder’s control effect.  To support th�s, the 
manufacturer referred to w�nd tunnel and ‘on-a�rcraft’ 
tests conducted �n �994 and �995.

Analysis

Dur�ng th�s �nvest�gat�on, r�g test�ng clearly 
demonstrated a scenar�o �n wh�ch the nosewheels 
would slowly steer �n one d�rect�on w�thout any 
command �nput.  For th�s to occur, the pressure �n the 
No 3 hydraul�c system needed to be �n the range of 
650 to �,650 ps�, and the Nose Wheel Steer�ng to be 
ON, w�th the ‘we�ght-on-wheels’ sw�tch act�vated after 

the nosewheel touchdown.  The pressure could be �n 

th�s range after a hydraul�c leak and w�th one, or both, 

of the No 3 system pumps be�ng ON.  Importantly, th�s 

part�cular nose gear steered to the r�ght, wh�ch agreed 

w�th the d�rect�on the a�rcraft veered, the tyre marks 

on the runway, and damage to the left nose gear tyre 

ch�ne.  

The commander recalled referr�ng to the QRH.  He 

bel�eved he had not sw�tched on the hydraul�c 3B pump 

and was unsure �f he had sw�tched off the hydraul�c 

3A pump.  He also bel�eved he had turned OFF the 

nosewheel steer�ng.  

Ev�dence from the CVR �nd�cated that no reference 

was made by the crew to the QRH wh�lst a�rborne.  

It prov�ded ev�dence that the Nose Wheel Steer�ng 

was �n the ON pos�t�on for the approach, that �t was 

not sw�tched OFF wh�lst a�rborne, �n response to the 

hydraul�c fa�lure, and that �t rema�ned On for the ground 

roll.  In add�t�on, the CVR prov�ded ev�dence that the 

sw�tches for the hydraul�c pumps 3A and 3B rema�ned 

�n the On and AUTO pos�t�ons respect�vely throughout 

the approach and ground roll. 

The QRH dr�ll (F�gure �) would, �n th�s case, have 

requ�red that the hydraul�c 3A pump, the hydraul�c 3B 

pump and the nosewheel steer�ng all be sw�tched OFF.  

In add�t�on �t requ�red the re-calculat�on of the land�ng 

d�stance requ�red.  Comments by the co-p�lot that they 

should d�vert to London suggest he was concerned 

about the land�ng d�stance ava�lable.  Wh�lst there was, 

in fact, sufficient landing distance available, the CVR 

gave no �nd�cat�on that such a calculat�on was carr�ed 

out by the crew pr�or to land�ng.

The crew became alerted to the hydraul�c fa�lure at a 

late stage �n the approach, a l�ttle over two m�nutes pr�or 
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to touchdown.  It �s l�kely that the commander bel�eved 
he had sufficient knowledge of the system, reinforced 
by the �nformat�on prov�ded to h�m by the EICAS, to 
be able to cont�nue the land�ng safely w�thout hav�ng to 
act�on the �tems �n the QRH.  

Wh�lst th�s �nc�dent would not have occurred had 
the QRH been followed (�e the NWS and hydraul�c 
pumps 3A and 3B had been sw�tched off) there rema�ns 
the poss�b�l�ty that, �n another case, a hydraul�c fa�lure 
could occur just before touchdown.  In such a case �t 

would be unreasonable to expect a crew to take the 
appropr�ate act�ons qu�ckly enough to prevent a s�m�lar 
lack of controllab�l�ty on the ground.  The follow�ng 
Safety Recommendat�on �s therefore made:

Safety Recommendation 2007-101

It �s recommended that Bombard�er Aerospace rev�ew 
th�s des�gn of nose gear steer�ng system, �n the CRJ�00 
and other company products, to prevent uncommanded 
nose gear steer�ng follow�ng a hydraul�c fa�lure.
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INCIDENT

Aircraft Type and Registration:  Dassault Falcon 20-F5, N757Cx

No & Type of Engines:  2 Honeywell TFE-73�-SER turbofan eng�nes

Year of Manufacture:  �980

Date & Time (UTC):  9 May 2007 at 2205 hrs

Location:  Descent and approach to London (Stansted) A�rport

Type of Flight:  Pr�vate

Persons on Board:  Crew - 2 Passengers - 5

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  45 years

Commander’s Flying Experience:  7,622 hours (of wh�ch 2,053 were on type)
 Last 90 days - �09 hours
 Last 28 days -   34 hours
 
Information Source:  AAIB F�eld Invest�gat�on

Synopsis

The a�rcraft was descend�ng towards London (Stansted) 
having flown from Gander, Canada, when a lateral flight 
control restr�ct�on became apparent.  Full force by the 
p�lots was appl�ed to both control wheels �n an attempt to 
recover lateral control, but no movement was poss�ble.  
The a�rcraft was landed safely at London (Stansted) 
by means of the elevator and rudder controls.  Dur�ng 
the investigation, a significant volume of water was 
discovered below the floor panels in the forward fuselage; 
the water had frozen in flight and caused a restriction to 
the movement of the a�leron tr�m actuator.  

History of the flight

The flight originated in Little Rock, Arkansas, USA.  
Both members of the flight crew were commercial pilots 
who flew the aircraft regularly; one of the passengers 
was also qualified to fly the aircraft.   The two pilots 
reported for the flight at 1000 hrs (0500 hrs local time).

The first sector was from Little Rock to Teterboro 
A�rport, New Jersey and was uneventful: the a�rcraft 
was then on the ground for 4� m�nutes.  The passenger 
qualified to fly the aircraft was the handling pilot during 
the second sector, from Teterboro to Gander, Canada.  
During the approach to Gander, whilst flying manually, 
he noticed that the lateral flight controls were unusually 
st�ff and commented on th�s to one of the commerc�al 
pilots; this pilot was the aircraft commander during 
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the subsequent flight to Stansted.   He noticed that the 

a�leron tr�m pos�t�on �nd�cator was pos�t�oned at about 

1/8 to 1/4 of maximum deflection.  He centred the trim 

and the handl�ng p�lot reported that the lateral control 

was now better.   At th�s stage, the commerc�al p�lot 

assumed that the reason for the st�ffness was that the 

a�lerons had been m�s-tr�mmed.  The a�rcraft landed 

uneventfully and was on the ground at Gander for 

39 m�nutes.

The th�rd sector, from Gander to Stansted, was operated 

by the two commercial pilots; the commander occupied 

the left hand seat and was the handling pilot.  The flight 

control check before flight was normal.  After about 

two hours at cru�se alt�tude, w�th the autop�lot engaged, 

the pilots noticed a flickering aileron TRIM caption 

on the Pr�mary Fly�ng D�splay (PFD) (see ‘Autop�lot 

descr�pt�on’).  The commander appl�ed correct�ve tr�m, �n 

the requ�red d�rect�on, but the capt�on re-appeared from 

t�me to t�me.  The commander d�sconnected the autop�lot 

and found that the roll control felt st�ffer than was 

normal; he then re-engaged the autopilot and continued 

the flight.  Several times the aircraft started to drift off 

the required track; the commander used the aileron trim 

to adjust the track�ng.  The non-handl�ng p�lot consulted 

the Emergency/Abnormal procedures checkl�st to see 

if there was any guidance on a lateral flight control 

problem.  There was no specific procedure available, but 

under the head�ng ‘ABNORMAL RESISTANCE OF 

FLIGHT CONTROLS’ there was the �nformat�on:  

‘Do not hesitate to apply extra force in an attempt 
to overcome abnormal resistance during the 
movement of a flight control.’  

On the descent towards Stansted, wh�lst attempt�ng to 

follow radar vectors, the commander found that the 

lateral flight control problem had become worse.  The 

autop�lot turned the a�rcraft to the left normally when 

requ�red but the a�rcraft was reluctant to return to w�ngs 

level flight.  Then, whilst in a left turn, the bank angle 

cont�nued to �ncrease, and when �t reached around 45º the 

commander d�sconnected the autop�lot w�th the �ntent�on 

of flying manually.  He found that the roll control was 

very st�ff when roll�ng to the r�ght and he used the rudder 

to br�ng the a�rcraft to a w�ngs level att�tude.  Both 

p�lots now appl�ed force to the control wheel but were 

unable to move �t.  The control wheel was central but the 

a�leron tr�m �nd�cat�on was now �nd�cat�ng 2 un�ts (�/2 of 

maximum deflection) to the right.  

The commander was only able to make turns through 

the gentle use of rudder, accord�ngly he restr�cted the 

bank angle to a max�mum of �0º.   The p�lots adv�sed 

ATC that they had a jammed flight control and were not 

able to do turns to the r�ght and were only able to make 

shallow left turns.  ATC responded by ask�ng the p�lots 

if they were declaring an emergency; the reply was “yES 

SIR”.   ATC prov�ded vectors requ�r�ng left turns only 

unt�l the a�rcraft was �n a pos�t�on from wh�ch �t could 

�ntercept the local�ser and establ�sh on the ILS approach 

for Runway 23 (See F�gure �).

The weather cond�t�ons at London Stansted featured 

strong gust�ng w�nds from a westerly d�rect�on, w�th a 

cloudbase at around 2,000 ft.  The commander was able 

to �ntercept and ma�nta�n the ILS course by us�ng the 

rudder.  He was concerned, however, that �n the turbulent 

crosswind conditions he might have some difficulty were 

the a�rcraft to roll wh�lst close to the ground dur�ng the 

land�ng.  The surface w�nd pr�or to touchdown was from 

240º at �6 kt w�th a max�mum of 25 kt.   A successful 

land�ng was made at 2222 hrs and the a�rcraft came to a 

stop on the runway.   The pilots confirmed to ATC that 

they d�d not requ�re any ass�stance and were able to tax� 

to a park�ng area.  
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Some 20 m�nutes after the a�rcraft had been shut down 
the control wheel was st�ll jammed.  The non-handl�ng 
p�lot carr�ed out an external �nspect�on of the a�rcraft 
and found that he could not move the a�lerons e�ther.  
The p�lots left the a�rcraft parked and ret�red to the�r 
accommodat�on.

Aircraft information

History of the aircraft

N757Cx (ser�al number 408) was or�g�nally bu�lt �n �980 
w�th General Electr�c CF-700 eng�nes and convent�onal 
cockpit instrument displays.  Later, it was fitted with 
Honeywell TFE-33� eng�nes and a ‘glass’ cockp�t 
display.  In December 2006 it was flown to a maintenance 
company for a ‘C’ check wh�ch was followed by a 
repaint and retrim; this exercise took approximately ten 
weeks.  It had been back �n serv�ce for about s�x weeks 

at the time of the incident, and in that time had flown 

approx�mately 20 hours.  

The a�rcraft was normally based at L�ttle Rock A�rport, 

Arkansas, and operated principally on flights within 

the USA.  The flight times recorded on the day of the 

�nc�dent were: 

L�ttle Rock to Teterboro 2 hrs 30 m�ns

 Teterboro to Gander     2 hrs �2 m�ns

 Gander to Stansted      4 hrs 42 m�ns

Description of the roll control circuit

The Falcon 20 a�rcraft has dual hydraul�c systems w�th 

manual reversion of the primary flight controls available 

�n the event of a double hydraul�c fa�lure (see F�gure 2).  

From the base of the control columns, rods and bellcranks 

Figure 1

Radar track of N757Cx �nbound to London Stansted
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are used to transm�t yoke �nputs to the hydraul�c servos 

�n the w�ngs.  The autop�lot actuators for roll and p�tch 

control are s�tuated on the r�ght s�de of the forward 

vestibule, above the main floor level, from whence 

the roll control rod goes down to below floor level.  A 

pressure-sealed bulkhead un�t then allows rods to travel 

outs�de the pressure hull to the left and r�ght w�ngs.  

However, a further rod rema�ns �n the pressur�sed area 

to connect to the electr�c roll tr�m actuator, the hydraul�c 

‘Q’ feel un�t (called ‘Arthur’ by the manufacturer) and 

an artificial feel unit, which is a simple spring strut and 

serves the purpose of centr�ng the control.  Thus �t can be 

seen that the a�leron tr�m actuator body moves w�th p�lot 

or autop�lot �nputs and that, when tr�m commands are 

made, the actuator effect�vely extends or retracts aga�nst 

the artificial feel unit spring, deflecting the ailerons.  

It should be noted, therefore, that �f movement of the 

electr�c tr�m actuator body, wh�ch moves w�th control 

�nputs, �s restr�cted, then that restr�ct�on w�ll be felt by 

the p�lots or the autop�lot. 

Moreover, the roll tr�m actuator �s s�tuated low down at 
the rear of the forward fuselage (F�gure 3) and �t can be 
seen that the unders�de of the actuator body �s only a few 
cent�metres above the lowest po�nt of the belly sk�ns. 
 
Autopilot system

The autop�lot controls the a�lerons through a servo 
motor which is connected to the control wheel linkage; 
there �s an engage/d�sengage clutch mechan�sm wh�ch 
can be manually overr�dden by the p�lots �n case of a 
fa�lure of the clutch to d�sengage.  The autop�lot has a 
s�m�lar arrangement for p�tch control.  If the a�leron tr�m 
requ�rement changes, the autop�lot holds the load unt�l �t 
becomes excess�ve, at wh�ch po�nt an a�leron m�s-tr�m 
warn�ng �s generated.  Th�s warn�ng �s d�splayed on the 
PFDs: a yellow ‘A’ �nd�cates a moderate a�leron m�s-
trim (around 3.7 lb) and a flashing red ‘A’ indicates a 
significant aileron mis-trim (around 7.4 lb).   A left or 
right pointing arrow is displayed below the warning; 
there �s no add�t�onal �nd�cat�on.  To correct the m�s-tr�m 

Control
wheels

‘Arthur’

Autopilot
servo

Bulkhead
pressure-sealed unit

Trim
actuator

Artificial
feel unit

To left 
aileron PFCU

To right
aileron PFCU

Hydraulic supply for 
‘Q’ feel unit

Figure 2 

Schemat�c of Falcon 20 a�leron mechan�cal control system
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the p�lot appl�es tr�m �n the appropr�ate sense, by means 

of a pa�r of electr�c tr�m sw�tches located on the centre 

pedestal, unt�l the warn�ng d�sappears.  The a�leron tr�m 

gauge is marked as a percentage of full aileron deflection 

(which is +/-15º); the maximum position indicated on 

the tr�m gauge �s 40%, wh�ch equates to +/-6º of a�leron 

deflection, therefore, 2 dots, or half scale, represents 3º of 

aileron deflection.  Normally, when an away-from-neutral 

tr�m sett�ng ex�sts, the control wheel w�ll also be d�splaced 

from the neutral pos�t�on, but for small tr�m commands 

the amount of deflection is minimal.  The autopilot will 

not d�sconnect when the load becomes excess�ve because, 

were �t to do so from a severe out-of-tr�m cond�t�on, the 

a�rcraft would roll rap�dly.  

Fuselage drains

The aircraft is fitted with seven underbelly drains in 
the forward fuselage of a type wh�ch the manufacturer 
calls ‘manual (sem�-automat�c)’.  Most of the dra�ns are 
located towards the nose but one dra�n �s located just 
forward of the w�ng front spar. 

The Airplane Flight Manual pre-flight checklist, carried 
on-board the a�rcraft, d�d not conta�n any reference to 
the fuselage drains.  The drain outlets are flush with the 
unders�de of the fuselage and should be marked w�th a 
black or coloured c�rcle.  Th�s a�rcraft had recently been 
repa�nted and there were no such mark�ngs assoc�ated 
w�th the dra�ns.  

Examination of the aircraft

The a�rcraft was exam�ned about 36 hours after land�ng.  
In add�t�on to the AAIB Inspectors, present at the 
examination were the flight crew, two representatives 
from the company that had completed the major 
ma�ntenance and, later, a representat�ve of the a�rcraft’s 
manufacturer.

It was �mmed�ately apparent that the a�lerons were free 
to move w�thout hydraul�c power and felt normal when 
exerc�sed throughout the�r full range us�ng the control 
yokes; with hydraulic power applied the control check 
was also normal.  Inspect�on of the control runs �n the 
wings and above the floor showed no anomalies and 
the pressure-sealed bulkhead un�t, �nspected from 
outs�de, also appeared normal.  The autop�lot actuator 
funct�oned correctly, w�th no tendency for the clutch to 
rema�n engaged.

It was then decided to lift the central floor panels to 
ga�n access to the roll tr�m actuator and the assoc�ated 
mechan�sms underneath.  It became �mmed�ately 
apparent that there was a large quant�ty of water 

Figure 3

View of lower fuselage skin of N757CX with floor 
panels removed.  Note the locat�on of a�leron tr�m 

actuator (arrowed)
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conta�ned �n the belly of the forward fuselage of the 
a�rcraft, but, as a hand was d�pped �nto the water �n the 
area of the manual dra�n, the dra�n opened and water 
started to pour out onto the ground at a cons�derable 
rate.  Unfortunately, there was no conta�ner ava�lable to 
catch such an unexpectedly large amount to measure �ts 
quant�ty, and only a sample could be taken: �t was also 
not poss�ble to close the dra�n unt�l a su�table conta�ner 
could be found.

However, the water continued to flow at a high rate for 
�n excess of ten m�nutes and �t �s est�mated that at least 
20 l�tres of water was dra�ned from the a�rcraft.  After 
dry�ng out the area and d�scard�ng soaked �nsulat�on, 
the �nter�or was reassembled and the a�rcraft conducted 
a lengthy test flight at altitude to ascertain whether the 
problem had been resolved.  There was no recurrence 
of the lateral flight control symptoms and the aircraft 
later departed w�th passengers for �ts base �n the Un�ted 
States.  Dur�ng these legs, and subsequently, there have 
been no further reports of control restr�ct�ons.  

The manufacturer has received notification of three 
prev�ous events s�m�lar �n nature to that exper�enced 
on this flight.  These were reported to the European 
Aviation Safety Agency by means of a ‘Significant 
Event Report’ follow�ng the �nc�dent �nvolv�ng 
N757Cx.

Information from the flight crew

The pilots were interviewed on the day after the flight 
and the history of flight is largely compiled from their 
account.  Both p�lots were exper�enced on the a�rcraft 
type and had flown this particular aircraft frequently.
They were also aware that �t had recently returned from 
a scheduled ma�ntenance check.  The p�lots sa�d that 
an occas�onal a�leron tr�m capt�on was not an unusual 
event during a flight.  They advised that there had been 

no notable turbulence en-route and the weather was 
clear throughout all the sectors unt�l the descent �n UK 
a�rspace.  They also reported that the fuel had rema�ned 
in balance throughout the flight and that the aircraft had 
about �,400 lbs of fuel on board dur�ng the approach to 
Stansted.    

After the water had been d�scovered �n the fuselage 
and the keel dra�n had been found to have been stuck, 
the crew were asked about the�r use of fuselage dra�ns.  
They commented that they rout�nely checked that the 
galley drain was working after a flight but that checking 
of the keel dra�n was a ma�ntenance funct�on wh�ch 
would have been done before the a�rcraft was released 
for flight.   The commander believed that he had seen 
the galley dra�n work�ng after arr�val at Gander.

Recorded flight information

Flight recorders

The a�rcraft was not requ�red, under the appl�cable 
regulations, to be fitted with either a Flight Data 
Recorder or Cockp�t Vo�ce Recorder (CVR).  However, 
a CVR was fitted which recorded the last 30 minutes of 
flight crew speech and cockpit area microphone sounds 
before electr�cal power was removed from the a�rcraft.

The CVR record�ngs started just as the crew were 
g�ven clearance to land, w�th the a�rcraft s�x m�les 
from Stansted.  Once the a�rcraft was on the ground the 
crew d�scussed how the “AILERONS WERE COMPLETELy 

FROzEN – WE HAD NO AILERONS”, wh�ch prompted 
the (qualified) passenger to remark “THAT’S WHAT 

HAPPENED TO US GOING INTO GANDER”, referr�ng to 
the prev�ous sector when he had exper�enced s�m�lar 
problems whilst manually flying the aircraft during the 
approach to Gander.
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Radar recordings

Radar data for the flight, detected by the Stansted primary 
radar and secondary surve�llance radar, was recorded by 
the London Area Control Centre.

The recorded data started at 2�:50:00 w�th N757Cx 
overhead Royal Leam�ngton Spa on a south-westerly 
track wh�lst descend�ng through Fl�ght level 204.  A left 
turn was then made, as the a�rcraft passed over Brackley, 
onto an easterly track.  F�gure � dep�cts the a�rcraft on 
th�s easterly track overhead Letchworth (2�:58:53) at 
Fl�ght Level ��7 (st�ll descend�ng) and ends w�th the 
land�ng and subsequent tax��ng at London Stansted 
(22:26:14).  The figure shows several 270° turns to the 
left, followed by m�nor head�ng correct�ons to the r�ght 
as the a�rcraft was pos�t�oned to �ntercept the local�ser on 
the ILS approach to Runway 23.

Analysis

There appears l�ttle doubt that the large quant�ty of 
water dra�ned from the belly of the forward fuselage was 
respons�ble for the �n�t�al ‘heavy’ feel, and subsequent 
freezing, of the lateral flight controls.  Even if the water 
level d�d not actually touch the tr�m actuator w�th the 
a�rcraft on the ground (bear�ng �n m�nd that the prec�se 
quant�ty was not establ�shed before �t dra�ned away), the 
typical cruise attitude of about 4° nose-up would allow 
the water to m�grate and �ncrease the level around the 
actuator.  Restr�cted movement of the actuator body 
would then result �n correspond�ng restr�ct�on of the 
a�lerons: entrapment by �ce would also expla�n why the 
(literally) frozen aileron condition which persisted after 
land�ng was not repl�cated when �nspected by the AAIB 
when m�ld temperatures had allowed the �ce to melt over 
a per�od of some 36 hours.

The aircraft normally carried out internal flights in the 
USA; this particular flight was fairly unusual in that it 

was over a long d�stance and cons�sted of a ser�es of 
sectors w�th short turnaround t�mes.  The effect of the 
t�me at alt�tude would have been to expose any water 
trapped in the fuselage to cold temperatures.  The flight 
sectors were broken by only short per�ods of warmer 
temperatures when the a�rcraft was at low level or on the 
ground.  Dur�ng the approach �nto Gander some degree 
of freezing of the fuselage water seems to have occurred 
wh�ch restr�cted the tr�m actuator movement.

After the departure from Gander the already cold water 
would have aga�n been exposed to very cold temperatures 
and progressively froze.  The transatlantic flight would 
have �nvolved few changes �n d�rect�on so the tr�m 
actuator body would have rema�ned largely und�sturbed, 
except when the p�lots appl�ed tr�m.  Eventually the tr�m 
actuator body would have become completely frozen 
and trapped, so that later on even the p�lots’ comb�ned 
efforts on the control wheel could not move �t.  

Once the trim actuator body had started to freeze, the 
autopilot would have had difficulty in moving the ailerons.  
Therefore, the roll control was, �n effect, be�ng ach�eved 
through the p�lot’s use of the electr�c tr�m.  The amount of 
roll control ava�lable through th�s means �s l�m�ted.  As the 
a�rcraft speed reduced dur�ng the descent and approach 
the aileron control deflection required to maintain or 
change the head�ng would have become greater.  Thus, 
the �nab�l�ty of the a�rcraft to respond and ach�eve the 
demanded head�ng would have become more not�ceable.  
Ult�mately the a�rcraft cont�nued to roll to the left unt�l the 
commander �ntervened and d�sconnected the autop�lot.  
He was unable to roll the a�rcraft to w�ngs level and had to 
use the rudder to ass�st.    Both p�lots then appl�ed the�r full 
comb�ned force to the�r control wheels but were unable to 
move them because, by th�s t�me, the tr�m actuator body 
was trapped.  Thereafter, by necess�ty, all the turns were 
made us�ng the rudder.  
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The commander reported that the control wheel had 

jammed �n a w�ngs level pos�t�on w�th the a�leron tr�m 

�nd�cat�ng 2 un�ts.  However, s�nce tr�m pos�t�on �s 

der�ved from extens�on of the tr�m actuator, the �nd�cat�on 

could have been m�slead�ng – �f the actuator body 

had been firmly trapped by ice in the neutral position, 

tr�m commands would s�mply compress or extend the 

artificial feel spring without physically moving the 

control surfaces although indicating some deflection on 

the tr�m pos�t�on �nd�cator.

The source of the water �s problemat�c.  The sample 

appeared relat�vely clear, fresh and w�thout odour, so 

�s h�ghly unl�kely that �t or�g�nated before, or dur�ng, 

the major �nspect�on wh�ch the a�rcraft had recently 

undergone.  There are no potable or other water suppl�es 

in the related area; the only possible source was a drain 

from the �cebox, wh�ch �s normally replen�shed before 

each flight.  This drain closes under pressurisation but 

opens on the ground to allow water from the melted �ce 

to dra�n away.  Not only was th�s dra�n found to work 

normally, but there were no leaks identified in the tubing 

between �t and the �cebox.

Water �n a�rcraft b�lges can come from a var�ety of 

sources: leak�ng plumb�ng, condensat�on and leak�ng door 

seals are the most common.  The amount of water found 

would seem to preclude condensat�on as the capac�ty of 

the ice drawer was not sufficient for the water to have 

accumulated during the course of one or two flights.  

Therefore, �t seems l�kely that the water must have bu�lt 

up �n the fuselage over a per�od of t�me.  Forens�c analys�s 

of the water sample concluded that �t was most probably 

ra�nwater, rather than condensate or tap water, wh�ch 

would �mply that e�ther the a�rcraft had a leak�ng door 

seal on the ground, or that the door had been left open 

dur�ng ra�n.  The quant�ty would seem to suggest e�ther a 

long exposure t�me, or torrent�al ra�n, or both.  However, 

the manufacturer bel�eves that a more l�kely source of 

the water �n quest�on was m�nor leaks �n the area of the 

icebox drain occurring over an extended period of time; 

th�s concurs w�th the v�ews of the operat�ng crew.

Safety action

In the days follow�ng the �nc�dent, the a�rcraft 
manufacturer �ssued a commun�cat�on to operators 
wh�ch �ncluded the �nformat�on:

‘OPERATOR COMMUNIQUÉ - URGENT - No. 
050721-1 Subject: Jammed aileron control during 
descent’

Dassault reminds Operators that drains must be 
checked during the aircraft daily inspection as 
described in the Operating Manual daily servicing 
in the “DRAINING OF CONDENSATION 
WATER” sub-chapter. This check is also part 
of the Basic Inspection every 7 days and part of 
the A inspection. The content of the “DRAINING 
OF CONDENSATION WATER” section of the 
daily servicing and Basic Inspection is under 
consideration in order to see if it can be improved. 
In the meantime, as a precaution, Dassault 
recommends that Operators check both manual 
(also called semi-automatic) drains and automatic 
drains during the above referenced maintenance 
operations.’

The Commun�cat�on also rem�nded operators that the 
dra�ns must be marked by a coloured c�rcle.  

It �s cons�dered that the act�on taken by the manufacturer 
should be sufficient to prevent a re-occurrence.  
Therefore, no safety recommendat�ons have been made 
as a result of th�s �nvest�gat�on.
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INCIDENT

Aircraft Type and Registration:  AS332 L2 Super Puma, G-REDO

No & Type of Engines:  2 Turbomeca Mak�la �A2 turboshaft eng�nes

Year of Manufacture:  2005 

Date & Time (UTC):  3 September 2007 at �530 hrs

Location:  Offshore �n the Sumburgh area, Shetland Islands

Type of Flight:  Aer�al Work 
  
Persons on Board: Crew - 4  Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  W�nch cable fa�lure dur�ng casualty recovery

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

Commander’s Age:  N/A

Commander’s Flying Experience:  N/A hours (of wh�ch n/k were on type)
 Last 90 days - N/A
 Last 28 days - N/A

Information Source:  Acc�dent report form subm�tted by thew�nchman and 
exam�nat�on of cable by the AAIB

Synopsis

Whilst attempting to recover a casualty from a fishing 
boat, the pr�mary w�nch cable parted, leav�ng the casualty 
and the w�nchman on the vessel’s deck.  Exam�nat�on 
showed that the cable had been subject to mechan�cal 
damage �n the reg�on of �ts fa�lure and that the major�ty 
of the cable strands had fa�led as a d�rect result of th�s 
damage.  It �s poss�ble that the cable became damaged 
when the swell moved the fishing vessel from under the 
hel�copter caus�ng the cable to lay across �ts bow. 

History of the flight

The crew had been tasked to recover a casualty from a 
fishing vessel.  On arrival over the vessel, the helicopter 
entered a hover at 50 ft and lowered the w�nchman to the 

deck us�ng the pr�mary w�nch, to conduct an assessment 

of the casualty; the winch cable was retracted whilst the 

w�nchman was onboard the vessel.  After complet�on of 

the assessment, the casualty was moved to the bow of 

the vessel for recovery.  The pr�mary w�nch cable was 

lowered aga�n and the hel�copter manoeuvred back over 

the deck, wh�ch allowed the w�nchman to connect the 

casualty and h�mself to the cable.  As he gave the s�gnal 

to be w�nched up, the swell moved the vessel from under 

the hel�copter, wh�ch requ�red the w�nch operator to 

pay-out more cable and the hel�copter to be repos�t�oned, 

before attempt�ng the l�ft.  The w�nch operator stated 

that dur�ng th�s per�od, the w�nch cable was seen to l�e 

across the bow of the fishing vessel but that it did not 
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appear to snag on any equipment or fittings; no tension 
was reportedly felt by the hel�copter crew on the cable.  
Immed�ately the cable became vert�cal, the w�nch was 
operated.  The cable fa�led approx�mately one metre from 
the hook as load was appl�ed, leav�ng the w�nchman and 
the casualty on the deck.  The cable was reeled �n and 
secured, before a successful recovery of the w�nchman 
and casualty was made us�ng the secondary w�nch.

The hel�copter w�nch operator stated that, although the 
fishing boat was pitching and rolling, it was considered 
w�th�n the l�m�ts for a normal vert�cal l�ft.

Investigation

The broken cable was subsequently removed from 
the hel�copter and sent to the AAIB for exam�nat�on.  
M�croscop�c v�sual �nspect�on showed clear ev�dence 
of mechan�cal damage to a large number of the cable 

strands close to the fa�lure, wh�ch �ncluded scor�ng and 
cutt�ng, see F�gure �.  

The major�ty of these strands had fa�led �n the reg�on 
of th�s damage, w�th fracture surfaces character�st�c of 
relat�vely br�ttle tens�le fa�lure.  The rema�n�ng strands, 
approx�mately �5% of the total, exh�b�ted fracture 
surfaces assoc�ated w�th a degree of plast�c deformat�on 
(neck�ng) pr�or to fa�lure �n tens�le overload.  All of the 
fracture surfaces were free from corros�on and there was 
no ev�dence of pr�or crack�ng or fat�gue.  

Conclusions

The nature of the cable fa�lure �nd�cated that the pr�mary 
cause was due to mechan�cal damage to the major�ty 
of the strands, poss�bly occas�oned when the cable la�d 
across the vessel’s bow.  

Figure 1

Fa�led cable strand ends mostly exh�b�t�ng ev�dence of mechan�cal damage at or close to the fa�lures
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ACCIDENT

Aircraft Type and Registration:  Aero AT-3 R�00, G-SPAT

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

Year of Manufacture:  2003 

Date & Time (UTC):  29 November 2007 at �3�5 hrs

Location:  Elstree Aerodrome, Hertfordsh�re

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

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Damage to propeller and sp�nner, eng�ne cowl�ng and 
exhaust, both w�ng lead�ng edges and upper surfaces and 
left side of fuselage.  Damage to PA28 G-AZDE; right 
fuselage side, cargo door and right flap

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

Commander’s Age:  44 years

Commander’s Flying Experience:  �88 hours (of wh�ch 23 were on type)
 Last 90 days - �6 hours
 Last 28 days -   5 hours

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

Synopsis

On start-up, the a�rcraft began to move and struck a 
parked a�rcraft.

History of the flight

The a�rcraft had been parked at Elstree, adjacent to a P�per 
PA-28R-200 G-AzDE, for approx�mately 30 m�nutes 
following a short flight from North Weald.  The pilot 
carried out the pre-flight checks and started the engine.  
The a�rcraft �mmed�ately started to move forward turn�ng 
to the left.  The p�lot attempted to shut down the eng�ne 
but was unable to do so before the a�rcraft swung round 
and struck the adjacent a�rcraft, caus�ng damage to the 
r�ght hand s�de of �ts fuselage.

The p�lot concluded that when he parked the a�rcraft, and 
appl�ed the hydraul�cally operated ma�n-wheel brakes, 
he may have �nadvertently pressed the left pedal more 
than the r�ght.  The park brake �s appl�ed by a sw�tch that 
�s connected to a valve wh�ch ma�nta�ns the hydraul�c 
pressure �n the brake system, thus keep�ng the brakes 
appl�ed.  There �s no brak�ng effect from operat�ng the 
pedals wh�le the park brake �s appl�ed.  The p�lot also 
noted that the eng�ne rpm at start-up was h�gher than 
normal wh�ch further exacerbated the s�tuat�on.  He 
tested the brakes after the acc�dent and found them to be 
serv�ceable.
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ACCIDENT

Aircraft Type and Registration:  P�oneer 300, G-CEEG

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

Year of Manufacture:  2006 

Date & Time (UTC):  9 June 2007 at �43� hrs

Location:  Oban A�rport, Strathclyde, Scotland

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

Injuries: Crew - None Passengers - None

Nature of Damage:  Broken propeller, sl�ght damage to eng�ne cowl�ng, 
land�ng gear jacks buckled

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

Commander’s Age:  56 years

Commander’s Flying Experience:  �,450 hours (of wh�ch 90 were on type)
 Last 90 days - 87 hours
 Last 28 days - 32 hours

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

Synopsis

The landing gear seized in the partially extended 
pos�t�on and dur�ng the subsequent land�ng, the nose 
gear collapsed allow�ng the propeller to make contact 
w�th the runway.

History of the flight

On the day of the accident the pilot flew the aircraft 
from h�s pr�vate str�p to Bute where he made an 
uneventful land�ng.  The a�rcraft then departed for 
Oban and dur�ng the subsequent pre-land�ng checks the 
p�lot lowered the land�ng gear and noted that the green 
�nd�cator l�ght had not �llum�nated and the land�ng gear 
C�rcu�t Breaker (CB) had tr�pped.  The p�lot reset the 
CB and the blue indicator light briefly flashed before 

the CB tr�pped aga�n.  He selected the land�ng gear UP 

and reset the CB, but once again the blue flashing light 

briefly illuminated before the CB tripped.  The pilot 

attempted to reset the CB s�x t�mes before attempt�ng to 

manually lower the land�ng gear us�ng the emergency 

crank handle; however, the winding handle would 

not move �n e�ther d�rect�on.  Through the �nspect�on 

w�ndow the p�lot could see that that the nose land�ng 

gear appeared to be �n the DOWN pos�t�on.  He therefore 

�nformed Oban Rad�o of the problem and h�s �ntent�on 

to land.  When the pilot selected full flap, a red warning 

light illuminated and a buzzer operated.  The landing 

appeared to be normal unt�l the end of the land�ng run, 

when the r�ght land�ng gear part�ally collapsed, qu�ckly 
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followed by the collapse of the nose land�ng gear.  Th�s  
allowed the propeller to str�ke the ground.

Description of the landing gear

The a�rcraft �s equ�pped w�th an electr�cally operated, 
retractable, tr�cycle land�ng gear.  The land�ng gear 
electr�c motor �s connected to a gearbox by a belt dr�ve.  
The gearbox turns three screw jacks, each of wh�ch 
�s connected to one of the land�ng gear leg operat�ng 
mechan�sms.  As the screw jacks extend, the operat�ng 
mechan�sms move �nto the over-centre pos�t�on, wh�ch 
then locks the land�ng gear legs �n the DOWn pos�t�on.  
The system �s equ�pped w�th m�crosw�tches, wh�ch 
�solate the electr�cal power to the motor when the land�ng 
gear legs reach the�r fully extended or retracted pos�t�on.   
The p�lot can manually lower the land�ng gear by the 
use of an emergency crank handle that can be connected 
d�rectly �nto the gearbox.  An �nspect�on w�ndow �n the 
floor of the cockpit allows the pilot to see the position of 
the nose land�ng gear.

The system also conta�ns three cockp�t warn�ng l�ghts.  A 
green l�ght �llum�nates when the ‘gear down’ m�crosw�tch 
operates and a flashing blue light illuminates when the 
land�ng gear moves between the up and down pos�t�ons.  
A red warning light and buzzer will operate if the flaps 
are selected down and the down-lock m�crosw�tch has 
not operated.  

The electr�cal power supply for the land�ng gear motor 
and the green and blue �nd�cator l�ghts �s protected by 
c�rcu�t breaker CB3.  However, the electr�cal power for 
the red warning light and buzzer is via a different circuit 
breaker, CB8.  Therefore �f CB3 tr�ps, the land�ng gear 
motor and the blue and green �nd�cator l�ghts w�ll not 
operate.  However the red warning light and buzzer will 
still operate and warn the pilot if he selects the flaps 
fully down w�thout the land�ng gear be�ng locked �n the 
DOWn pos�t�on.

Inspection of the aircraft

Photographs taken after the land�ng and before the 
a�rcraft was removed from the runway show that the 
nose land�ng gear had collapsed, the r�ght ma�n land�ng 
gear was part�ally retracted and the left ma�n land�ng 
gear appeared to be �n the extended pos�t�on. Marks on 
the runway �nd�cated that the nose land�ng gear collapsed 
wh�lst the a�rcraft was st�ll mov�ng forwards.

The owner of the a�rcraft, who was also the p�lot on 
the incident flight, reported that the right main landing 
gear screw jack and nose leg lock�ng rod had buckled, 
wh�ch had caused the nose and r�ght land�ng gear to 
collapse.  The owner removed the r�ght land�ng gear 
screw jack and retract�on mechan�sm and attempted to 
rotate the r�ght ma�n leg about the retract�on sp�ndle (see 
F�gure �).  However the leg could not be eas�ly rotated 
about the sp�ndle and rema�ned jammed at an angle of 
approx�mately 50o.

Retraction spindle

Main landing
gear leg

Figure 1

Ma�n land�ng gear leg

On remov�ng the r�ght leg from the retract�on sp�ndle, the 
owner not�ced that there was pa�nt on the �nner port�on 
of the sp�ndle and that there d�d not appear to be much 
grease on the pa�nted port�on of the shaft (see F�gure 2).   
There should not be any pa�nt on the sp�ndle.
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There was no pa�nt on the sp�ndle for the left leg. The 
owner was of the op�n�on that the pa�nt m�ght have left 
insufficient space to allow the grease, which is applied 
via a nipple on the landing gear leg, to flow along the full 
length of the r�ght sp�ndle.  Consequently he bel�eved 
that �t was the accumulat�on of the pa�nt debr�s, as �t was 
rubbed off the sp�ndle, and a part�ally dry bear�ng face 
that caused the leg to seize on the spindle.  The owner 
reported that the leg rotated freely after the pa�nt had been 
cleaned from the r�ght sp�ndle, though he d�d comment 
that when grease was appl�ed through the grease n�pple, 
surplus grease was only seen to come out of the outs�de 
edge of the sp�ndle.  Follow�ng the replacement of all 
three screw jacks and the nose leg lock�ng rod, the 
land�ng gear was cycled sat�sfactor�ly us�ng the or�g�nal 
gearbox and electr�cal motor. 

Use of circuit breakers

A�rcraft CBs are des�gned to tr�p (become open c�rcu�t) 
�n order to protect the w�r�ng, connectors and electr�cal 
components from the effects of excess heat follow�ng a 
serious electrical event.  One example was an airborne fire 

on a Cessna �72, G-BHDz�, wh�ch occurred as a d�rect 
result of the p�lot resett�ng the CB for the alternator.  As 
the repeated resett�ng of CBs could result �n an a�rcraft 
fire, a number of major aircraft manufacturers advise that 
they should only be reset once and then only �f the system 
�s essent�al for the safe operat�on of the a�rcraft.  The C�v�l 
Av�at�on Author�ty also g�ves general adv�ce �n C�v�l A�r 
Publication (CAP) 562 on the resetting of CBs in flight.

‘In-flight operational use of CBs will usually 
involve the action of resetting a circuit breaker 
which has tripped because of an electrical overload 
or fault.  Clearly the reestablishment of electrical 
power to a circuit which is at fault does involve, 
however slight, an element of risk.  Accordingly, 
flight crews should be advised not to attempt to 
reset CBs in flight for other than essential services 
and, even then, only when there is no clearly 
associated condition of smoke or fumes.  A second 
reset should not be attempted.’

Paint

Retraction
spindle

Figure 2 

Pa�nt on r�ght sp�ndle

Footnote

� AAIB report publ�shed �n Bullet�n 7/2007.
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As w�th other sport av�at�on a�rcraft, there was no 
guidance in the aircraft flight manual for this aircraft 
regard�ng the resett�ng of CBs.  W�th the �ncreas�ng 
�ntroduct�on of electr�cal and electron�c equ�pment on 
to sport av�at�on a�rcraft, both the Br�t�sh M�crol�ght 
A�rcraft Assoc�at�on and the Popular Fly�ng Assoc�at�on 
have stated that, as a result of th�s acc�dent, they �ntend 
to ra�se the awareness of the dangers of resett�ng CBs 
w�th the�r members.  Wh�lst the CAA publ�shes general 
adv�ce on the resett�ng of CBs �n CAP 562, General 
Av�at�on (GA) p�lots m�ght not be aware of the dangers 
�n repeatedly resett�ng CBs, even those protect�ng 
lower power circuits, in flight. In order to ensure that 
the var�ous GA commun�t�es are made aware of these 
dangers, the follow�ng Safety Recommendat�on �s 
made:

Safety Recommendation 2007-113

It �s recommended that the C�v�l Av�at�on Author�ty take 
appropr�ate act�on to �ncrease awareness, �n the var�ous 
General Av�at�on commun�t�es, of the r�sks �nvolved �n 
resetting circuit breakers in flight. 

Comment

The aircraft had been painted 86 flying hours prior 
to the acc�dent, shortly before del�very to the owner.  
The land�ng gear had been greased approx�mately 
20 hours pr�or to the acc�dent by the owner, and the 
m�crosw�tches had also been adjusted, but no other 
relevant ma�ntenance had been carr�ed out.  The UK 
�mporter stated that the land�ng gear legs had been 
fitted to the spindles before the aircraft had been spray 
pa�nted and, therefore, the pa�nt could not have been 
appl�ed to the sp�ndle at that t�me.   The UK �mporter 
also stated that he was unaware of any occas�ons when 
the leg had seized on to the spindle and was of the 
opinion that the single grease nipple was sufficient to 
ensure the correct lubr�cat�on of the bear�ng face.
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ACCIDENT

Aircraft Type and Registration:  P�per PA-38-��2 Tomahawk, G-BLWP

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

Year of Manufacture:  �978 

Date & Time (UTC):  �� October 2007 at �0�3 hrs

Location:  Hawarden Airfield, near Chester

Type of Flight:  Tra�n�ng 

Persons on Board: Crew - 2 Passengers - None 

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Nosewheel collapsed, damage to propeller and eng�ne

Commander’s Licence:  Commerc�al P�lot’s L�cence

Commander’s Age:  30 years

Commander’s Flying Experience:  887 hours (of wh�ch 467 were on type)
 Last 90 days - 50 hours
 Last 28 days - 2� hours

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

Synopsis

The student pilot mis-judged the landing flare.  The 
a�rcraft ‘ballooned’ and landed heav�ly before the 
�nstructor could take control, result�ng �n a collapse of 
the nose undercarr�age leg.

Accident details

The a�rcraft was engaged on a c�rcu�t tra�n�ng deta�l, 
flying from Runway 04 at Hawarden with an instructor 
and h�s student on board.  The 76 year old student 
p�lot, who was handl�ng the a�rcraft when the acc�dent 
occurred, had in excess of 70 hours flying and had last 
flown 10 days before the accident flight.  Although 
judged to be capable of a good standard of handl�ng, 
h�s performance was cons�dered to be somewhat 
inconsistent, and he had yet to fly the aircraft solo.    

The majority of his flying had been done at a previous 
flying school, having moved to the school concerned in 
late 2006.  

The weather cond�t�ons were su�table for the exerc�se, 
w�th a l�ght and var�able surface w�nd.  The approach 
to the runway was stable, and the �nstructor noted that 
the a�rcraft was only very sl�ghtly fast as �t crossed the 
threshold.  As the student pilot flared the aircraft for 
land�ng, �t ‘ballooned’.  Th�s had also happened on the 
prev�ous land�ng and, as the student p�lot had corrected 
that s�tuat�on w�th use of power, the �nstructor d�d not 
�mmed�ately take control.  However, the student d�d not 
take the correct act�on on th�s occas�on, and the a�rcraft 
landed heav�ly before the �nstructor could �ntervene.
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After a very short land�ng roll, the nose undercarr�age 
leg fa�led.  The �nstructor shut the eng�ne down, but 
not before the propeller had struck the runway, caus�ng 
further damage to the propeller, eng�ne and cowl�ngs.  

The a�rcraft came to rest upr�ght on the runway, and the 
two occupants vacated by the left and r�ght doors.  They 
had been wear�ng lap straps w�th d�agonal shoulder 
harnesses, and were un�njured.
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ACCIDENT

Aircraft Type and Registration:  Rans S6-ESD XL (Modified), G-MZDA

No & Type of Engines:  � Rotax 582 p�ston eng�ne

Year of Manufacture:  �995 

Date & Time (UTC):  29 May 2007 at �348 hrs

Location:  Carl�sle A�rport, Cumbr�a

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Propeller and hub detached from gearbox, superficial 
damage to nose cowl�ng  

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

Commander’s Age:  80 years

Commander’s Flying Experience:  602 hours (of wh�ch approx�mately 500 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 
and AAIB enqu�r�es

Synopsis

At about 400 to 500 ft agl the propeller became detached 

from the a�rcraft.  The p�lot made a �80° turn and was 

able to land successfully on the rec�procal runway.  Two 

‘half-r�ngs’ that reta�n the propeller shaft �ns�de the gear 

box were found to have fa�led and the manufacturer �s 

currently undertak�ng a deta�led exam�nat�on of these 

components. 

History of the flight

The a�rcraft had taken off from Runway 25 w�thout 

�nc�dent and was cl�mb�ng normally at approx�mately 

500 ft/m�n.  At about 400 to 500 ft agl the propeller, 

�nclud�ng the hub, sp�nner and shaft, became detached, 

and the eng�ne speed rap�dly �ncreased. 

The p�lot lowered the nose, set the speed to 60 mph, and 
made a �80° turn to the r�ght and headed for the rec�procal 
runway, Runway 07.  He then made a ‘MAyDAy’ call and 
the controller adv�sed that the runway was clear for h�m to 
land.  The a�rcraft was successfully landed on Runway 07, 
and the p�lot cons�dered that s�nce the w�nd was 300º at 
�0 kt, h�s dec�s�on to turn to the r�ght helped to ensure that 
the a�rcraft was able to land on the runway.

The propeller and hub fell into a field near a private 
house.  No one was �njured �n the acc�dent.  A student 
pilot on his way to the airfield and who had seen the 
propeller become detached, recovered the propeller 
and hub.
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Aircraft information

The Rotax 582 �s a two-stroke eng�ne and th�s un�t was 
fitted with a reduction gearbox (see Figure 1).  The 
propeller shaft, �tem �6 on F�gure �, rotates �n two bear�ngs 

�n the gearbox and �s reta�ned by two half-r�ngs that s�t �n 

an annular groove in the shaft; these half-rings are housed 

�ns�de an annular collar.  The half-r�ngs are known to wear 

and as a result requ�re replac�ng dur�ng ma�ntenance.

Figure 1
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The eng�ne had completed 600 hours and the gearbox 
had completed 27 hours s�nce be�ng overhauled.  Dur�ng 
the overhaul, wh�ch was undertaken by an eng�neer 
exper�enced w�th th�s type of eng�ne, the half r�ngs had 
been replaced.  

Engineering investigation

The propeller shaft and the gearbox components were 
sent to the AAIB, and subsequently to a metallurg�st for 
exam�nat�on.  The components that fa�led are shown �n 
Figures 2 and 3; note that the collar had broken into two 
p�eces, and that each of the half-r�ngs had broken �nto 
two p�eces.  

The metallurg�st concluded that there were h�gh cycle 
fat�gue fractures �n the collar and both the half-r�ngs.  
There was, however, no ev�dence of wear on the 
half-r�ngs.

The parts were sent to the UK serv�ce agent for the 
eng�ne who reported that, wh�lst they had seen fa�lures of 
the spl�t r�ngs before, they had never seen such a fa�lure 
w�th�n 30 hours of gearbox overhaul.  Moreover, they 
had never seen a fa�lure of the annular collar.  

The components have been sent to the manufacturer for 
further exam�nat�on.

Discussion

The half-r�ngs had recently been replaced by an 
exper�enced eng�neer and hence �ncorrect �nstallat�on 
would seem unl�kely.  Th�s would appear to be an 
unusual fa�lure and hence the components have been 
sent to the manufacturer for further analys�s.  Th�s may 
take some time.  Should further significant and relevant 
�nformat�on be obta�ned by AAIB, a supplementary 
report w�ll be publ�shed.

Figure 2

Half r�ngs

Figure 3

Collar
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ACCIDENT

Aircraft Type and Registration:  Rutan Long-Ez, G-BNCZ

No & Type of Engines:  � Lycom�ng O-235-C2C p�ston eng�ne

Year of Manufacture:  �988 

Date & Time (UTC):  � September 2007 at 0924 hrs

Location:  Turweston Aerodrome, Buck�nghamsh�re

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

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Ma�n land�ng gear detached and propeller damaged, lower 
fuselage, eng�ne cowl�ng and r�ght w�ng t�p scraped

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

Commander’s Age:  40 years

Commander’s Flying Experience:  8,000 hours (of wh�ch �0 were on type)
 Last 90 days - �40 hours
 Last 28 days -   60 hours

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

Synopsis

The canopy opened when the a�rcraft took off.  The p�lot 
landed ahead firmly and the main landing gear detached 
as a result.

History of the flight

The p�lot reported that on rotat�ng the a�rcraft dur�ng the 
takeoff run, the s�de-h�nged canopy became unlatched, 
and that once the a�rcraft became a�rborne, the canopy 
opened fully.  The p�lot was concerned that �t m�ght then 
detach and str�ke the rear mounted pusher propeller so 
he therefore dec�ded to land ahead on the rema�n�ng 
runway length.  A firm landing took place, resulting in 

detachment of the ma�n land�ng gear.  The a�rcraft veered 
to the r�ght, stopp�ng after runn�ng on to the grass.

The p�lot stated that the cockp�t can become very hot 
�n summer �f the a�rcraft �s tax��ed w�th the canopy 
shut.  It �s thus somet�mes necessary to delay clos�ng 
�t unt�l very shortly before takeoff.  He cons�dered that 
th�s contr�buted to h�s fa�lure to ensure the canopy was 
fully latched before he began the takeoff roll.  Once 
airspeed was  gained, the canopy profile caused lift to be 
generated, allow�ng the �nsecure canopy to open. 
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ACCIDENT

Aircraft Type and Registration:  Spezio DAL-1, G-NOBI

No & Type of Engines:  � Cont�nental Motors C�25-2 p�ston eng�ne

Year of Manufacture:  �970 

Date & Time (UTC):  2� Apr�l 2007 at �300 hrs

Location:  Nayland Airfield, Essex

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

Injuries: Crew - � (Ser�ous) Passengers - N/A

Nature of Damage:  Damage to land�ng gear, lower fuselage and both w�ng 
lead�ng edges 

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

Commander’s Age:  52 years

Commander’s Flying Experience:  400 hours
 Last 90 days - Not known
 Last 28 days -         � hour

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

Synopsis

Dur�ng the approach, the eng�ne started to run roughly 

and the aircraft failed to reach the airfield.  In the 
subsequent final approach for the forced landing, 
the p�lot reported the speed becom�ng too low, and 
the elevator response be�ng less than expected as he 

commenced the flare.  The aircraft landed heavily, 
and �n do�ng so the land�ng gear became detached and 
the p�lot suffered a severe compress�on fracture to a 
vertebra, wh�ch requ�red hosp�tal�sat�on. 

Wh�lst not conclus�ve, the most l�kely reason for 
the rough runn�ng of the eng�ne was the cont�nued 
select�on of carburettor heat dur�ng the approach.  
Th�s, comb�ned w�th the eng�ne m�xture be�ng set to 

r�ch, probably caused the eng�ne to run excess�vely 
r�ch and, to eventually, to run roughly.  The p�lot’s lack 
of exper�ence on type was cons�dered a factor �n the 
subsequent forced land�ng. 

History of the flight

This was the pilot’s first solo flight in this aircraft type.  
The takeoff and flight up to the first approach had been 
uneventful, and the p�lot reported select�ng carburettor 
heat as requ�red and w�thout �nc�dent.  He then made 
an approach to Runway 32, wh�ch he subsequently 
rejected because he felt that the approach was too fast 
and too flat.  
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The eng�ne responded normally to the p�lot’s full-throttle 
�nput and the a�rcraft cl�mbed and commenced another 
c�rcu�t.  When the a�rcraft was on the down w�nd leg, 
and w�th the carburettor heat on, the eng�ne was throttled 
back.  It then started to run roughly and some dark smoke 
started com�ng out of the cowl�ng.  The p�lot appl�ed full 
throttle but the eng�ne d�d not respond normally and the 
a�rcraft fa�led to cl�mb.  The p�lot now doubted that he 
could land on Runway 32, wh�ch has power cables just 
before the threshold.  He was also concerned that the 
smoke indicated an engine fire.  He elected to land in a 
large field that was short of Runway 32 and he therefore 
made a turn of approx�mately 90° to the left.  Pr�or to 
land�ng he sw�tched off the fuel and magnetos.  In the 
subsequent final approach to the field, the pilot reported 
the speed became too low, and the elevator response was 
less than expected as he commenced the flare.  The aircraft 
landed heav�ly, and �n do�ng so the land�ng gear became 

detached.  The harness remained secure; however the 
p�lot suffered a severe compress�on fracture to a vertebra 
wh�ch requ�red hosp�tal�sat�on.  Subsequent exam�nat�on 
of the a�rcraft showed that there was no ev�dence of a 
fire, either in flight or after the forced landing.

Aircraft information

The Spezio DAL-1 is a single-engined, home-built 
aircraft and G-NOBI was fitted with a Continental C125-
2 eng�ne.  It �s a two-seat, low-w�ng monoplane w�th 
two cockp�ts arranged �n tandem and w�th a ta�l-wheel 
land�ng gear, see F�gure �.  As a result of the tandem 
cockpit layout it is sometime referred to as the ‘Spezio 
Tuholer’.  The aircraft has conventional primary flying 
controls but does not have flaps.  Flight controls were 
fitted in both cockpits although the fuel management 
controls were only fitted to the rear cockpit.

Figure 1

Photograph of G-NOBI
(reproduced w�th perm�ss�on of Tom Cole)
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Airfield information

Nayland has two grass runways: Runway �4/32 and 
Runway 13/31.  The gradient of the field is such that it is 
common pract�ce for a�rcraft to take off on Runway �3 
or �4, and to land on Runway 32, the latter hav�ng a 
steep upslope.

Meteorological information – possibility of 
carburettor icing

The Met Office supplied an aftercast for the airfield at 
the t�me of the acc�dent and th�s �ncluded the �nformat�on 
conta�ned �n Table � below.  

It can be seen that there was a ta�lw�nd component on 
Runway 32.

By reference to a standard chart for carburettor �c�ng, 
the temperature, dew po�nt and hum�d�ty were such that 
carburettor �c�ng at gl�de power was poss�ble.  

Discussion 

S�nce the p�lot had the carburettor heat selected for 
the c�rcu�t, and �t rema�ned selected when he opened 
the throttle, �t �s unl�kely that carburettor �c�ng was a 
problem. 

Wh�lst not conclus�ve, the most l�kely reason for the 
rough runn�ng of the eng�ne was the cont�nued select�on 
of carburettor heat dur�ng the approach.  Th�s, comb�ned 
w�th the eng�ne m�xture be�ng set to r�ch, probably 
caused the eng�ne to run excess�vely r�ch and to em�t 
some smoke.  It �s normal pract�ce for carburettor heat 
to be selected to cold during the final approach so that 
�f max�mum power �s requ�red for a go-around, then the 
engine is correctly configured.  This procedure does not 
appear to have been carr�ed out dur�ng th�s approach.

The poss�b�l�ty of an und�agnosed techn�cal problem 
w�th the eng�ne, perhaps w�th the fuel system, st�ll 
rema�ns.  The a�rcraft has s�nce been sh�pped abroad, 
and several months after the acc�dent the a�rcraft was 
st�ll awa�t�ng repa�r, and no �nspect�on of the eng�ne 
had been undertaken.  However, there were no obv�ous 
defects reported by the new owner.

Wh�lst the p�lot had exper�ence of several ta�l-wheel 
types, h�s lack of exper�ence on th�s type would appear 
to be a factor �n the heavy subsequent land�ng.  The long 
nose ahead of the rear cockp�t m�ght also have been a 
contr�but�ng factor.

Height AGL Wind Speed & Direction Temperature Dew Point Humidity

Surface �60/06 kt �5.0 4.4 49%

�,000 ft �90/�5 kt 9.3 �.2 57%

Table 1
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ACCIDENT

Aircraft Type and Registration:  Rob�nson R22 Beta, G-OBIL

No & Type of Engines:  � Lycom�ng O-320-B2C p�ston eng�ne

Year of Manufacture:  �988

Date & Time (UTC):  �8 July 2007 at �0�3 hrs

Location:  Peterborough (Conington) Airfield, Cambridgeshire

Type of Flight:  Tra�n�ng

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Severe damage to ta�l rotor and ma�n frame d�stort�on

Commander’s Licence:  Student P�lot

Commander’s Age:  39 years

Commander’s Flying Experience:  68 hours (of wh�ch 32 were on type)
 Last 90 days - 35 hours
 Last 28 days - 33 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 student p�lot was complet�ng h�s after-start checks 
�n G-OBIL on the concrete apron at Peterborough 
(Conington) Airfield, Cambridgeshire.  As he 
�ncreased the rotor rpm the a�rcraft started to rotate 
ant�-clockw�se.  The a�rcraft cont�nued to rotate across 
the ground for approx�mately s�x revolut�ons before 
the ta�l rotor h�t the grass and the a�rcraft came to rest.  
The p�lot had left pedal appl�ed as he �ncreased the 
rotor rpm.

History of the flight

The student p�lot had been br�efed by h�s �nstructor 
for a v�sual c�rcu�t deta�l at Peterborough (Con�ngton) 
Airfield, Cambridgeshire.  His instructor planned to 

jo�n h�m �n the a�rcraft after he had started the eng�ne.  

The a�rcraft was pos�t�oned on the dry concrete apron 

fac�ng south and the w�nd was 2�0º/�2 kt.

The �n�t�al �nter�or and eng�ne start-up checks were 

completed normally �nclud�ng sw�tch�ng the rotor 

rpm governor ON when the eng�ne rpm was less 

than 80%.  As the student �ncreased the rotor rpm to 

�04% the a�rcraft started to rotate ant�-clockw�se.  He 

�mmed�ately closed the throttle and the rpm �n�t�ally 

dropped before qu�ckly r�s�ng back to �04%.  The 

aircraft continued to rotate for five or six revolutions 

across the ground before the ta�l rotor h�t the grass and 

broke; the aircraft then stopped rotating.  Throughout 
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the rotat�ons the collect�ve rema�ned �n the fully 
lowered pos�t�on.  The p�lot shut down the a�rcraft and 
vacated normally.

Rotor rpm governor

The governor �s des�gned to ma�nta�n the rotor rpm 
between 97 and �04%.  It ach�eves th�s by mechan�cally 
open�ng and clos�ng the throttle and �s only act�ve 
when the eng�ne �s runn�ng at more than 80% rpm.  If 
the p�lot closes the throttle w�th the governor act�ve 
(overr�d�ng the governor) and then releases or relaxes 

h�s hold on the throttle, the governor w�ll re-open the 
throttle �n a b�d to restore the rotor rpm to �04%.

Pilot’s comments

The p�lot stated that he �nadvertently appl�ed left 
rudder pedal as he opened the throttle, thereby plac�ng 
an ant�-clockw�se turn�ng force onto the a�rcraft.  As 
the a�rcraft began to rotate he d�d not cons�der apply�ng 
oppos�te pedal because he was concentrat�ng on 
keep�ng the a�rcraft upr�ght and clos�ng the throttle.
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ACCIDENT

Aircraft Type and Registration:  DG505 Elan Or�on, BGA 4432 JDN

No & Type of Engines:  None

Year of Manufacture:  �997

Date & Time (UTC):  22 Apr�l 2007 at �542 hrs

Location:  North Hill Airfield, Broadhembury, Honiton, Devon

Type of Flight:  Pr�vate

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - � (Ser�ous) Passengers - N/A

Nature of Damage:  A�rcraft destroyed

Commander’s Licence:  Gliding Certificate with Silver Badge

Commander’s Age:  48 years

Commander’s Flying Experience:  �44 hrs / 4�4 launches (of wh�ch 5 hrs were on type)
 Last 90 days - 3 hours
 Last 28 days - 3 hours

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

Synopsis

The accident occurred during a solo flight, the purpose 
of wh�ch was to convert an exper�enced gl�der p�lot on to 
type.  On approach, the gl�der was seen to enter a steep 
d�ve and str�ke the ground, ser�ously �njur�ng the p�lot.  
The d�ve was caused by the fa�lure of a p�ece of electr�c 
cable be�ng used to restra�n the h�nged rear cockp�t 
headrest.  Th�s allowed the headrest to fall forward, 
restr�ct�ng the rearward travel of the rear cockp�t control 
column result�ng �n a loss of control.  The electr�cal 
cable had been fitted as a replacement for the original 
nylon cord, �nstalled by the manufacturer, wh�ch had 
become damaged.  Two Safety Recommendat�ons have 
been made.

History of the flight

The pilot was in the process of being cleared to fly his 

club’s two-seat DG505 gl�der, JDN, when the acc�dent 

occurred.  Earlier in the day, he had flown three dual 

flights with a club instructor before being cleared for a 

solo flight under the instructor’s supervision.  The dual 

flights had been handled well by the pilot and included 

a pract�ce cable break and short c�rcu�t, dur�ng wh�ch 

the p�lot demonstrated good handl�ng and awareness.  

Weather conditions were fine, with a light south or 

south-westerly wind and no significant low cloud.  There 

was no turbulence affect�ng the c�rcu�t or land�ng area, 

and the day had been declared su�table for ab-�n�t�o solo 

flying.

After the third dual flight, the instructor vacated the rear 
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seat and the gl�der was towed back to the launch area 
wh�lst the p�lot rema�ned �n the cockp�t.  The �nstructor 
br�efed the p�lot and then prepared the gl�der for solo 
flight.  This included securing the rear seat four-point 
harness, wh�ch the �nstructor fastened �n the normal 
manner before pull�ng the straps t�ght.  He also checked 
that the seat cush�on was secure.

The �nstructor then assumed the role of club duty 
�nstructor �n the launch control veh�cle.  The w�nch 
launch was uneventful and the gl�der was seen to carry 
out a few turns before jo�n�ng the c�rcu�t �n a normal 
manner.  The gl�der’s pos�t�on and he�ght seemed normal 
in the circuit, and the turn onto final approach appeared 
co-ord�nated and at approx�mately the correct speed and 
he�ght.  

Several w�tnesses saw the subsequent events, and the�r 
accounts matched closely.  The gl�der qu�ckly adopted a 
steep nose-down p�tch att�tude and descended rap�dly w�th 
l�ttle change �n att�tude unt�l �t struck the ground.  The front 
fuselage struck the ground first and the canopy shattered.  
The gl�der then p�tched up, the ta�l struck the ground w�th 
force and the ‘T’ ta�lplane detached.  The gl�der bounced 
some d�stance �nto the a�r aga�n and  began to roll to the 
r�ght before descend�ng steeply �nto the ground.

The p�lot surv�ved the acc�dent, but susta�ned ser�ous 
�njur�es.  An a�r ambulance and other emergency serv�ces 
arrived on the scene and the pilot was flown to Exeter 
hosp�tal.

Pilot information

The 48-year-old p�lot started gl�d�ng w�th the club 
in 2002, and had first flown solo in June 2003.  
Subsequently he had flown regularly at the club and, 
since April 2006, had flown a Cirrus single-seat glider as 
part of a synd�cate.  He was regarded as an exper�enced 

and competent club p�lot and had been selected for 
tra�n�ng as a Bas�c Instructor.   The club operated a 
colour rat�ng system, w�th a Blue rat�ng be�ng the 
highest, allowing its holder to fly in the most restrictive 
or demand�ng weather cond�t�ons.  The p�lot held the 
next h�ghest rat�ng, and had completed the major�ty of 
the club’s requ�rements for �ssue of a Blue rat�ng.

The p�lot was �nterv�ewed �n hosp�tal three days after the 
accident.  His recollection of the three dual flights was 
complete, as it was for the majority of the accident flight.  
He recalled the turn onto final approach and achieving a 
sat�sfactory clearance over trees on the approach path.  
He also remembered extend�ng the a�rbrakes, and then 
part�ally retract�ng them to ma�nta�n an accurate approach 
to the normal a�m�ng po�nt.  He d�d not recall any control 
difficulties but was unable to remember the steep final 
descent or the �n�t�al �mpact, though he was aware of the 
second �mpact and some of the events afterwards.

The p�lot held a val�d med�cal declarat�on and had no 
known med�cal cond�t�on wh�ch could have affected h�s 
ab�l�ty to control the gl�der.

Wreckage distribution and initial examination

The first ground markings made by the glider were 
approx�mately 40 m from the tree l�ne border�ng the 
eastern per�meter of the gl�d�ng s�te.  There was no 
ev�dence to �nd�cate that the gl�der had passed through 
the trees dur�ng �ts descent.  Ground mark�ngs �nd�cated 
that the gl�der �n�t�ally struck the ground �n a nose-down 
attitude with the wings relatively level.  The horizontal 
stab�l�ser, �nclud�ng the elevator, had detached from 
the ta�l dur�ng th�s �mpact.  It was found approx�mately 
30 m from the �n�t�al po�nt of �mpact, w�th the elevator 
jammed �n a nose-down pos�t�on, hav�ng been forced 
beyond �ts control stops.  The gl�der had become a�rborne 
aga�n, travell�ng for a further 230 m before str�k�ng 
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the ground for a second t�me.  These ground mark�ngs 
confirmed that the glider had hit the ground in a steep 
nose-down att�tude w�th some degree of r�ght roll.  A 
large proport�on of both the front and rear canop�es were 
recovered between the first and final impact points.

Examination of the glider at the accident site confirmed 
that there were no d�sconnect�ons w�th�n the control 
c�rcu�ts.  However, the rear cockp�t headrest was found 
to have p�voted forward and was rest�ng on the top of the 
control column (F�gure �), the restra�n�ng w�re hav�ng 
broken at the po�nt where �t was secured to the shoulder 
harness attachment.  A smear of a black plast�c-l�ke 
substance was found on the headrest cover where �t had 
been rest�ng on the control column.  The gl�d�ng club 
confirmed that JDN had been kept permanently rigged 
and club records indicated that it had rarely been flown 
solo.  However, the rear headrest would have been 
moved forward to �nstall the ma�n battery pr�or to the 
first flight of the day and to check the security of the 
w�ng r�gg�ng p�ns.

Detailed examination

The gl�der’s �nstrumentat�on was exam�ned and showed 

no ev�dence of a pre-acc�dent fa�lure.  One of the rear 

mounting pins for the horizontal stabiliser had been 

d�storted wh�ch allowed �t to be released.  The d�stort�on 

of the p�n and damage to the elevator �nput arm �nd�cated 

that the force had been produced by the elevator control 

rod running inside the fin.  The mounting points for the 

control rod within the fin had failed in overload.  No 

ev�dence was found of pre-�mpact damage or restr�ct�on 

to the control c�rcu�ts w�th�n the w�ngs, rear fuselage or 

under the cockpit floor.

The black plast�c mater�al on the rear headrest cover 

or�g�nated from the hand gr�p on the rear control 

column.  Deta�led �nspect�on of the h�nged seat back �n 

the rear cockp�t showed that �t had fa�led approx�mately 

half way along �ts length and the foam at the top of the 

headrest had been d�storted.  The fa�lure �nd�cated that 

a large compress�ve force had been appl�ed between 

Figure 1
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the top of the headrest and the h�nge po�nt.  The 
d�stort�on �n the foam matched the shape of a collar 
at the base of the control column.  The length of the 
headrest was such that, �f unrestra�ned, �t would s�t 
on top of the control column when the column was �n 
the neutral pos�t�on.  If the column was then moved 
forward, the headrest would drop beh�nd �t, prevent�ng 
any rearward movement of the column.  In order to 
prevent the headrest dropp�ng onto the control column, 
�t had been restra�ned by a length of electr�cal cable 
wh�ch had fa�led where �t had been secured to the rear 
shoulder harness locat�on po�nts.  The w�re was 2.4 mm 
�n d�ameter, w�th a conductor made up of �4 x 0.3 mm 
d�ameter copper strands.  
 
Manufacturer’s Technical Notes

The glider’s log book confirmed that it had been 
del�vered ‘new’ from the manufacturer �n �997.  Several 
modifications were incorporated during the build 
process, �nclud�ng Techn�cal Note (TN) 348/5 (�ssued 
�n Feb �994), regard�ng the �nstallat�on of a h�nged 
headrest �n the rear cockp�t.  The h�nge was requ�red 
to allow access to the gl�der’s battery and w�ng r�gg�ng 
p�ns.  The �nstallat�on �nstruct�ons for TN 348/5 stated 
that the headrest should be restra�ned by two 3 mm 
nylon or perlon cords, knotted to prevent the headrest 
�nterfer�ng w�th the control column.   The TN made no 
ment�on of the m�n�mum strength requ�rement of the 
cords.  As the release date of TN348/5 pre-dated the 
date of manufacture of the gl�der, the gl�d�ng club d�d 
not hold a copy of the TN nor was one suppl�ed w�th 
the gl�der’s del�very documentat�on.  

In March 200�, TN 348/�5, t�tled “Greasing 
Schedule/Manual Revision” was released by the gl�der’s 
manufacturer, wh�ch �ncluded the reasons for �ssue:  

‘The securing ropes of the head rest in the rear 
cockpit must prevent the head rest from interfering 
with the rear control stick when the head rest is 
moved to its most forward position.’

Item two of the compl�ance �nstruct�ons stated:

‘Check the securing ropes of the head rest in the 
rear cockpit for wear and correct length.  The 
securing ropes must prevent the head rest from 
interfering with the rear control stick when the 
head rest is moved to its most forward position.’

The manual rev�s�ons �ntroduced by TN 348/�5 �ncluded 
rev�s�ons to both the Ma�ntenance and Fl�ght Manuals, 
the latter of wh�ch �ntroduced a da�ly �nspect�on of 
the ‘headrest ropes’.  The rev�sed sect�ons of the 
Ma�ntenance Manual made no reference to the ‘headrest 
ropes’. There were two cop�es of the DG500 ser�es 
Flight Manual in use at the gliding club; a copy kept 
permanently �n the cockp�t of JDN, and a further copy, 
kept w�th the ma�ntenance manual, for reference dur�ng 
ground serv�c�ng and ma�ntenance.  It was noted that the 
copy kept in the glider had not been amended to reflect 
the extra da�ly �nspect�on check.

Annual inspections 

From del�very, JDN’s annual �nspect�ons had been 
carried out by a single BGA-certified inspector.  Shortly 
after the gl�der’s annual �nspect�on �n February 2006, 
he found the or�g�nal headrest restra�n�ng cord damaged 
and replaced �t w�th the yellow electr�cal cable wh�ch he 
bel�eved to be of comparable strength to the nylon cord, 
although he was aware that the prescr�bed mater�al for 
the cord was nylon or perlon.

In early 2007 the same �nspector carr�ed out the annual 
�nspect�on of JDN dur�ng wh�ch several repa�rs were 
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carried out, as well as a modification to the rear seat 
arrangement.  The �nspector stated that throughout the 
�nspect�on process he had made use of BGA Form 267 
(Glider Maintenance Schedule Report), the DG505 
Ma�ntenance Manual and the appl�cable TN’s �ssued 
by the manufacturer. 

When rev�ew�ng the Techn�cal Notes, the �nspector 
noted that TN 348/�5, t�tled “Greasing Schedule/
Manual Revision”, was l�sted as appl�cable to JDN.  
However, as the requ�red greas�ng had been completed 
earl�er �n the �nspect�on, he d�d not read the content of 
th�s TN.  He also stated that no reference was made 
to the Fl�ght Manual (the ‘hangar’ copy of wh�ch 
conta�ned the reference to the secur�ty and cond�t�on 
of the ‘headrest ropes’) dur�ng the �nspect�on process, 
although he was aware of the requ�rement to check 
the headrest cord dur�ng each da�ly �nspect�on.  The 
amendment state of the Fl�ght Manual(s) was a requ�red 
check under �tem 62 (“Flight Manual Revision”) of the 
BGA Form 267 but th�s was not carr�ed out �n respect 
of the copy kept �n the gl�der, wh�ch d�d not conta�n the 
rev�sed �nstruct�ons regard�ng the ‘headrest ropes’.

Other members of the gl�d�ng club (�nclud�ng 
some respons�ble for complet�ng the gl�der’s da�ly 
�nspect�ons) were not fam�l�ar w�th the requ�rements to 
�nspect the headrest cord.  Although they were aware 
that the electr�c cable was not an approved �tem and 
�ts cont�nued use had been ra�sed �n d�scuss�ons, they 
commented that they had accepted the yellow cable as 
a su�table means of retent�on.

Tests of the rear-seat headrest

Exam�nat�on of a DG505 owned by another Gl�d�ng 
Club showed that the headrest would fall forward at 
9.5 degrees of a�rcraft nose-down p�tch.  In the event 
of the gl�der decelerat�ng, such as dur�ng a�rbrake 

deployment, the headrest could fall forward at a lower 
nose-down angle.  Attempts to prov�de an add�t�onal 
method of secur�ng the headrest us�ng the rear-seat 
harness proved unsuccessful.  Club members confirmed 
that after solo flights the seat back was always found in 
the forward pos�t�on, restra�ned by the cable.  It was 
d�scovered that w�th the headrest ‘unrestra�ned’ and 
�n �ts lowest pos�t�on, the control column, �f d�splaced 
forward, was prevented from return�ng to the neutral 
pos�t�on and the elevator could not be moved up past 
4º nose down.  

Tests were carr�ed out us�ng electr�cal cable w�th the 
same number and d�ameter of conductor strands as 
the cable fitted to JDN’s headrest.  In the first test a 
tens�le load was appl�ed to a length of test cable and 
th�s showed that �t was capable of hold�ng a tens�le load 
of 343.4 N.  Th�s was equ�valent to suspend�ng a 30 kg 
mass from the cable before the cable deformed.  The 
mass of the headrest when measured was �.� kg.  As the 
or�g�nal nylon reta�n�ng cord had not been reta�ned, �t 
could not be tested and as no material specification for 
the nylon cords were g�ven �n TN 348/5, no est�mat�on 
of the tens�le load capab�l�t�es of a s�m�lar cord could 
be made.

In the second test, the headrest was allowed to fall 
forward unt�l restra�ned by a cable attached to a load cell.  
The maximum recorded load was 43 N.  In the final test, 
the headrest was restra�ned by a match�ng length of test 
cable, and repeatedly allowed to fall forward unt�l the 
cable failed.   This test was repeated five times.  During 
the final test, the test cable failed in the same place as 
the cable fitted to JDN, at between 32 and 36 ‘falls’ of 
the headrest.  The phys�cal propert�es of copper are such 
that under repet�t�ve bend�ng �t becomes locally ‘work 
hardened’ and prone to fracture.  The pos�t�on of the 
break in the wire fitted to JDN, where it was tied to the 
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shoulder harness attachment, corresponded to a po�nt 
where the w�re would be subject to repet�t�ve bend�ng 
and stra�ghten�ng when the headrest was moved.

Safety actions

The BGA contacted all owners of DG500 ser�es gl�ders 
to highlight the hazard a poorly restrained rear cockpit 
headrest could present.  They also rem�nded owners 
of the correct method of restra�nt and the �nspect�on 
requ�rements conta�ned w�th�n the Fl�ght Manual.

As a result of th�s acc�dent, the gl�d�ng club concerned 
carr�ed out a rev�ew of �ts procedures for approv�ng 
members to carry out da�ly �nspect�ons, to ensure 
that they are fully conversant w�th the manufacturers’ 
requ�rements for each gl�der type.

Analysis

It �s clear from the eye-w�tness reports and ev�dence 
from the accident site that the glider flew an abnormally 
steep final descent, with little or no change in its attitude 
unt�l �t struck the ground.  Cons�der�ng that the p�lot 
was an exper�enced and respected club member and 
that he had demonstrated h�s ab�l�ty to control the gl�der 
safely under both normal and emergency cond�t�ons, �t 
�s extremely unl�kely that the acc�dent was a result of 
m�shandl�ng or poor judgement.

The p�lot held a val�d med�cal declarat�on and was �n good 
health on the day of the acc�dent.  Although he could not 
recall the final dive and initial impact, this is not unusual 
�n traumat�c events such as acc�dents.  Consequently �t 
was cons�dered that sudden p�lot �ncapac�tat�on was not 
a factor �n th�s acc�dent.

The eng�neer�ng �nvest�gat�on establ�shed that there 
were no d�sconnect�ons w�th�n the control c�rcu�ts, 
and that the gl�der’s �nstrumentat�on was funct�on�ng 

normally �mmed�ately before the acc�dent.  The damage 

to the horizontal stabiliser locating pins, elevator control 

arm and the elevator control rod in the fin indicated 

that the �n�t�al �mpact drove the control rod up w�th 

sufficient force to distort the rear mounting pins, which 

then allowed the stab�l�ser to be released.  The loss of 

the stab�l�ser and elevator dur�ng th�s �mpact would have 

made the gl�der uncontrollable �n p�tch when �t became 

a�rborne for the second t�me.

The damage to the top of the rear headrest and the 

compress�ve fracture of the headrest structure, �nd�cated 

that the headrest had dropped beh�nd the rear control 

column and that the column had been pushed aga�nst the 

headrest w�th cons�derable force.  The black depos�t on 

the headrest confirmed that it had also come into contact 

w�th the top of the rear control column w�th some force.  

It is unlikely that sufficient force would have been 

exerted by the p�lot before �mpact to fracture the headrest 

�tself, so �t was probably already �n �ts lowered pos�t�on 

when the acc�dent occurred and would have restr�cted 

rearward movement of the control column.  Exam�nat�on 

confirmed that the headrest would readily fall forward 

when the type is flown solo and if unrestrained could fall 

beh�nd the control column caus�ng a restr�ct�on.

The use of two nylon restra�n�ng cords, as deta�led 

�n TN 348/5, would have prov�ded some degree of 

redundancy, although the �nspector who carr�ed out 

JDN’s annual �nspect�ons bel�eved that �t was del�vered 

w�th just a s�ngle restra�n�ng cord.  Th�s would account 

for the fact that, when �t was replaced, only a s�ngle loop 

of w�re was used, repl�cat�ng the ex�st�ng arrangement.

The lack of a specification in TN 348/5 for the nylon cords 

and the rel�ance on ‘knott�ng’ to form the loops meant 

that �t was not poss�ble to make a compar�son between 

the tens�le strengths of the nylon cords and the electr�cal 
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cable used on JDN.  The tens�le strength of the electr�cal 
cable used �n the tests �nd�cated that �t appeared to be 
more than capable of restra�n�ng the headrest.  However, 
the phys�cal propert�es of copper make the use of a 
‘copper cored’ cable unsu�table �n an appl�cat�on were 
�t would be subject to repeated bend�ng.  The repet�t�ve 
‘drop’ tests confirmed that the installed wire would fail 
after relat�vely few ‘drops’ of the headrest.

Regardless of the restra�nt system, the h�nged headrest, 
�ntroduced by Glaser D�rks Techn�cal Note 348/5, 
represents a potent�al restr�ct�on to the movement of 
the rear cockp�t control column when the gl�der �s 
flown solo.  The following Safety Recommendation is 
therefore made:

Safety Recommendation 2007-127 

It �s recommended that the Luftfahrt-Bundesamt and 
the EASA require DG-Flugzeubau GmbH to review 
the des�gn of the h�nged headrest �ntroduced to the 
DG500 series glider by Glaser Dirks Flugzeubau GmbH 
Techn�cal Note 348/5 to remove any poss�b�l�ty of a 
control restr�ct�on �n the event that the headrest becomes 
unrestra�ned.

The �nspector who carr�ed out the gl�der’s 2007 annual 
�nspect�on d�d so w�thout reference to the content 
of TN 348/�5, bel�ev�ng �t to be related to greas�ng 
requ�rements, a task he had already carr�ed out.  However, 
TN 348/15 did contain significant safety information 
regard�ng the headrest secur�ng ropes but th�s was 
contained only in the body of the text and not reflected 
�n the t�tle.

The use of a s�ngle Techn�cal Note to publ�sh �nstruct�ons 
regard�ng mult�ple subjects, �nclud�ng those w�th 
�mpl�cat�ons to operat�onal safety, leads to the poss�b�l�ty 
that the significance of information related to the safety 

of the gl�der may be overlooked.  The follow�ng Safety 
Recommendat�on �s therefore made:
  
Safety Recommendation 2007-128

It is recommended that DG-Flugzeubau GmbH review 
the�r document publ�cat�on procedures to ensure that 
safety related �nformat�on �s publ�shed �n an �ndependent 
document.

Although TN 348/�5 referred only to the secur�ty of 
the headrest ropes and not to the�r mater�al or method 
of attachment to the gl�der’s structure, the �nspector was 
aware that the w�re he had prev�ously subst�tuted for the 
or�g�nal restra�n�ng cord d�d not meet the manufacturer’s 
specification.  Although he believed that the existing 
arrangement was fulfilling the requirements of 
TN 348/15, and therefore certified the glider for continued 
serv�ce, he d�d so w�th the knowledge that a non-approved 
part had been fitted for at least 12 months.

The Fl�ght Manual kept �n JDN was the pr�mary 
reference for pilots flying the glider and conducting daily 
�nspect�ons.  Because of �ts �ncorrect amendment state, 
club members were not aware of the changes to the da�ly 
�nspect�on �n respect of the ‘headrest ropes’.

Manufacturer’s follow-up actions

The manufacturer cons�dered that the �nformat�on 
�ntroduced �n to the AFM by TN348/�5, concern�ng the 
check of the headrest ropes, was clear and unamb�guous.  
It also observed that owners or operators of the�r a�rcraft 
had a respons�b�l�ty to address all �tems ra�sed �n each 
TN.  The manufacturer stated that the correct �nstallat�on 
of the headrest ropes �s regarded as fa�l-safe as only 
one �s actually needed to secure the headrest.  Adv�ce 
or gu�dance regard�ng the correct method of headrest 
restra�nt would have been read�ly ava�lable from the 
manufacturer had �t been sought by the BGA �nspector 
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concerned.  As a precaut�on aga�nst s�m�lar overs�ghts �n 
the future, the manufacturer re-publ�shed TN348/�5 �n 
�ts last p�lot �nformat�on publ�cat�on.

Conclusion

The acc�dent was caused by the fa�lure of a p�ece of 
electr�cal cable used to restra�n the h�nged rear cockp�t 
headrest.  This fell forward at some stage of the flight and, 
as the p�lot man�pulated the controls dur�ng the approach 

to land�ng, became lodged beh�nd the rear control 
column, deny�ng the p�lot the p�tch control necessary to 
recover from the ensu�ng d�ve.  The electr�cal cable that 
had been fitted was a replacement for the original nylon 
cord, �nstalled by the manufacturer, wh�ch had become 
damaged.  The cable d�d not meet the manufacturer’s 
specifications and the mechanical properties of copper 
w�re made �t unsu�table for th�s purpose.
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ACCIDENT

Aircraft Type and Registration:  Dragon 200, G-MMAE

No & Type of Engines:  � Fuj�-Rob�n EC-44-PM p�ston eng�ne

Year of Manufacture:  �983 

Date & Time (UTC):  �� August 2007 at �0�0 hrs

Location:  Sandown A�rport, Isle of W�ght

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Undercarr�age collapsed, propeller damaged

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

Commander’s Age:  59 years

Commander’s Flying Experience:  876 hours (of wh�ch 50 were on type)
 Last 90 days - �3 hours
 Last 28 days -   2 hours

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

Synopsis

The a�rcraft took off from a grass str�p, towards 
r�s�ng ground at close to �ts max�mum all up we�ght. 
It encountered turbulence and then made a forced 
land�ng after the end of the runway and was extens�vely 
damaged.  Whilst the aircraft’s performance figures 
show that �t should have been able to complete th�s 
manoeuvre, the a�rcraft d�d not perform as expected.  
One Safety Recommendat�on has been made.

History of the flight

The owner of the aircraft flew from Lee-on-Solent to 
Sandown A�rport to show the a�rcraft to some prospect�ve 
buyers.  The owner and one of the potent�al purchasers 
decided to take the aircraft for a short flight.  With the 

p�lot, h�s passenger and the fuel on board, the a�rcraft’s 

takeoff weight was 373 kg;  the aircraft’s maximum 

takeoff we�ght was 384 kg.

Runway 23 was the runway �n use at Sandown.  It �s a 

grass str�p 884 m long. The threshold at Runway 23 �s 

23 ft amsl, and the threshold of Runway 05 is 55 ft amsl; 

there �s thus an upslope of approx�mately �.� % on 

Runway 23. Outside the airfield boundary, in the takeoff 

d�rect�on of Runway 23, the ground cont�nues to r�se.  

There are some houses at the top of the r�se.

The weather cond�t�ons were good, w�th a l�ght and 

var�able w�nd, a temperature of 22ºC and a QNH of 
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�0�8 mb. The a�rcraft tax�ed for a departure from 
Runway 23, ut�l�s�ng the full length of the runway, 
and the ground run and �n�t�al cl�mb were reported 
as normal. The p�lot reported that the a�rcraft was 
cl�mb�ng at 30 mph when, at a he�ght of approx�mately 
50 ft, the a�rcraft encountered turbulence and the r�ght 
w�ng dropped.  He corrected the w�ng drop, but �n 
the turbulent cond�t�ons the w�ng dropped aga�n. After 
recover�ng the w�ng for the second t�me he real�sed 
that the aircraft was descending. The pilot confirmed 
that h�s a�rspeed was st�ll 30 mph, and that the eng�ne 
was st�ll at full power (6,500 rpm). He assessed 
that he was unable to clear the obstacles beyond the 
runway so he dec�ded to land and closed the throttle. 
He was unable to reduce the subsequent h�gh rate of 
descent, because of reduced elevator author�ty at the 
low speed, and the a�rcraft struck the ground �n a level 
att�tude. The undercarr�age collapsed, the propeller 
struck the ground and the eng�ne stopped. The p�lot 
then sw�tched off the fuel and electr�cs, and he and 
h�s passenger, who were both un�njured, vacated the 
a�rcraft normally.  

The p�lot cons�dered that the most l�kely cause of the 
acc�dent was due to the effects of thermal act�v�ty.  He 
believed that he had probably flown into a downdraft, 
which had exceeded 250 ft/min; the aircraft’s maximum 
rate of cl�mb at �ts takeoff w�ght.  As the a�rspeed 
rema�ned around 30 mph he d�d not cons�der that the 
a�rcraft was stalled.
 
Aircraft information
    
The M�crol�ght type acceptance data sheet No BMO-34 
Issue 2, conta�ns �nformat�on about the Dragon �50 
and 200 a�rcraft. The data sheet �ncludes l�m�tat�ons, 
performance information, and inspection and flight 
test�ng notes. It states the follow�ng:

‘• During flight testing the stall speed at the 
maximum authorised weight is to be checked 
for each aeroplane and recorded (as IAS).

• The maximum take off weight for this aircraft 
is 384 kg.

• Minimum performance is a rate of climb of 
300 ft per min. (No weight is stated)

• Climb speed is 30 kts

• Stall speed is 21 kts (idle power)

• Maximum rpm of the Fuji-Robin EC-44-PM 
piston engine is 7,000’

Aircraft performance

On 10 April 2007, G-MMAE completed its permit to fly 
renewal flight.  For this flight the aircraft had a takeoff 
we�ght of 292 kg. It ach�eved a max�mum eng�ne rpm 
on the ground of 6,700 and �t ach�eved a rate of cl�mb 
of 333 fpm.  It stalled at 25 mph (2�.7 kt).

The des�gner of th�s a�rcraft was asked to extrapolate 
the results from the test flight to provide an estimate 
of the a�rcrafts performance for a takeoff we�ght of 
373 kg, wh�ch was the takeoff we�ght at Sandown on 
�� August 2007.  H�s calculat�ons produced the graph at 
F�gure �.

It can be seen that at a takeoff we�ght of 373 kg the a�rcraft 
des�gner est�mated that the a�rcraft would have been able 
to ach�eve a rate of cl�mb of less than 30 fpm, wh�ch �s 
equ�valent to a grad�ent, �n st�ll a�r, of approx�mately �%. 

The Fuj� Rob�n EC-44-PM eng�ne produced 50 bhp  
(brake horse power) when certified in the Dragon 200.  
The des�gner calculated that a rate of cl�mb of 333 fpm at 
292 kg equates to the eng�ne produc�ng only 39.5 bhp.



62©  Crown copyr�ght 2008

 AAIB Bulletin: 2/2008 G-MMAE EW/G2007/08/06 

The a�rcraft has a recommended cl�mb speed of 30 kt. 
This aircraft was fitted with an ASI that was calibrated 
in mph. The aircraft should therefore have been flown at 
35 mph �n the cl�mb.  The des�gner also calculated that 
the a�rcraft would stall at 28 mph (24.3 kt) at a we�ght 
of 373 kg. 

Comment

The cl�mb performance of the a�rcraft, at the takeoff 
we�ght of 373 kg, was calculated to be approx�mately 
1%, and the aircraft was flying towards rising ground.  
The p�lot was attempt�ng to ma�nta�n 30 mph �nstead 
of the recommended climb speed of 30 kt; this would 
have reduced the marg�n from the stall speed as well as 
degrad�ng the cl�mb performance.  Shortly after takeoff 
the aircraft encountered some form of turbulence; given 
the normal tolerances for an a�rspeed �nd�cator, �t seems 
poss�ble that the a�rcraft became part�ally stalled.

Safety Recommendation

This aircraft had completed its BMAA check flight 
schedule for a permit to fly revalidation four months 
before the accident.  A closer analysis of the figures show 
that the a�rcraft was not perform�ng as �t was requ�red to, 
and yet th�s was not detected.  It seems l�kely that the 
�nadequate performance was as result of the eng�ne not 
del�ver�ng full power.  Had the a�rcraft’s performance 
at �ts max�mum takeoff we�ght been recogn�sed, then �t 
would not have had its permit to fly revalidated and this 
acc�dent would have been avo�ded.  Th�s d�d not requ�re 
the a�rcraft to be tested at �ts max�mum takeoff we�ght.  
The data could have been extrapolated to ensure that 
the calculated cl�mb rate was not ser�ously below that 
scheduled �n the type acceptance data sheet.   

Safety Recommendation 2008-001

It �s therefore recommended that the CAA, �n 
conjunct�on w�th the BMAA and PFA, ensure that 
during the check flight for a permit to fly revalidation, 
the aircraft’s performance, at its maximum certified 
takeoff weight, is confirmed.

Figure 1
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ACCIDENT

Aircraft Type and Registration:  EV-97 Team Eurostar, G-CESF

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

Year of Manufacture:  2007 

Date & Time (UTC):  6 September 2007 at �625 hrs

Location:  Sadd�ngton, Le�cestersh�re

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

Injuries: Crew - None Passengers - None

Nature of Damage:  Damage to land�ng gear, both w�ngs and propeller

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

Commander’s Age:  45 years

Commander’s Flying Experience:  327 hours (of wh�ch �� 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

Shortly after land�ng at a pr�vate a�rstr�p at Sadd�ngton, 
Le�cestersh�re, the p�lot real�sed that the a�rcraft was not 
slow�ng down, desp�te the appl�cat�on of brakes.  He 
decided to steer the aircraft into a field to the right of the 
grass runway, but the a�rcraft d�d not stop and �t entered 
a d�tch.  Ground marks �nd�cated that the brakes were 
appl�ed.  Later exam�nat�on of the a�rcraft found the 
throttle to be part�ally open.

History of the flight

Following a flight of about 1.5 hours, the pilot decided 
to carry out a ‘touch-and-go’ at a pr�vate a�rstr�p near 
Sadd�ngton, Le�cestersh�re.  The str�p was of short grass 
or�entated 220º/040º and 300 metres long.  The grass 
was dry and the runway surface was firm.  The weather 

on the day was calm, w�th good v�s�b�l�ty.  The p�lot had 

prev�ously landed at the a�rstr�p on several occas�ons �n 

a Thruster although, this was his first visit in a Eurostar.  

He had previously completed ‘short’ and ‘soft field’ 

land�ngs �n the Eurostar, at another a�rstr�p.

Hav�ng carr�ed out a successful touch-and-go on 

Runway 04, the p�lot then dec�ded to carry out a 

land�ng at the str�p.  The approach to Runway 04 was 

stable, but, the a�rcraft landed short of the �ntended 

touchdown po�nt.  As there appeared to be ample 

runway left �n wh�ch to stop, the p�lot d�d not apply the 

brakes �mmed�ately.  When the brakes were appl�ed, 

the a�rcraft d�d not to slow down.  As the p�lot was 

unsure of what the problem was, he dec�ded to rema�n 
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on the ground and d�d not attempt to take off aga�n.  
The p�lot then steered the a�rcraft to the r�ght, toward 
an open field of short grass, in an attempt to increase 
the retardat�on.  However, the a�rcraft d�d not stop 
and entered a d�tch at a ground speed of between 20 
and 25 kt finally coming to rest in the ditch.  The pilot 
and passenger were un�njured and were able to ex�t 
normally.  There was no fire.

The p�lot reported that ground mark�ngs on the runway 
and the field indicated that the brakes had been applied.  

Later exam�nat�on of the a�rcraft revealed that the throttle 
was part�ally open.  A check of the throttle and �ts fr�ct�on 
lever showed them to be operat�onal.  It �s poss�ble that 
pr�or to, or dur�ng, the land�ng roll the throttle fr�ct�on 
may have loosened, allow�ng the throttle to open and 
apply enough eng�ne power to overcome the brak�ng 
act�on of the a�rcraft.
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ACCIDENT

Aircraft Type and Registration:  K�ss 400-582(�) m�crol�ght, G-CBJA

No & Type of Engines:  � Rotax 582/48-2V p�ston eng�ne

Year of Manufacture:  2002 

Date & Time (UTC):  22 July 2007 at �720 hrs

Location:  Over Farm Airfield, Gloucestershire

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  A�rcraft extens�vely damaged

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

Commander’s Age:  45 years

Commander’s Flying Experience:  �00 hours (of wh�ch �7 were on type)
 Last 90 days - �3 hours
 Last 28 days -   6 hours

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

Synopsis

Dur�ng the approach, the a�rcraft contacted a large bush, 
somersaulted, and crash-landed on �ts wheels.  The p�lot 
was un�njured.

History of the flight

Whilst on final approach, the pilot allowed the aircraft 
to descend too low and attempted to compensate by 
stretch�ng the gl�de.  The a�rcraft cont�nued to descend 

and, perce�v�ng that �t m�ght coll�de w�th a large bush on 
the approach path, he appl�ed full eng�ne power.  Th�s 
act�on proved too late and the tr�ke contacted the top 
of the bush, caus�ng the a�rcraft to perform a forward 
somersault, before land�ng on �ts wheels, r�ght way up.  
Although the a�rcraft was extens�vely damaged, the p�lot, 
who was wear�ng a lapstrap, was un�njured.  
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ACCIDENT

Aircraft Type and Registration:  Ma�na�r Mercury, G-MyCV

No & Type of Engines:  � Rotax 503 p�ston eng�ne

Year of Manufacture:  �992 

Date & Time (UTC):  5 Apr�l 2007 at �230 hrs

Location:  Arcl�d, near Sandbach, Chesh�re

Type of Flight:  Pr�vate 

Persons on Board: Crew - �  Passengers - �

Injuries: Crew - � (M�nor) Passengers - None

Nature of Damage:  A�rcraft severely damaged

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

Commander’s Age:  48 years
 
Commander’s Flying Experience:  97 hours (of wh�ch 65 were on type)
 Last 90 days - �2 hours
 Last 28 days -   3 hours

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

Synopsis

As the a�rcraft l�fted off dur�ng the takeoff, �t veered 
sharply to the r�ght and coll�ded w�th a substant�al 
hedge.

History of the flight

The pilot and his passenger arrived at the airfield and 
rigged the aircraft in preparation for a local flight.  
After completing the pre-flight checks, the pilot taxied 
the a�rcraft to Runway 02 and noted that the w�nd was 
approx�mately 5 kt from the northwest.  Th�s gave a 
small crossw�nd component from the left.  Full power 
was appl�ed for the takeoff run but, as the a�rcraft l�fted 

off, �t veered sharply to the r�ght and coll�ded w�th a 
substant�al hedge at the s�de of the runway.  Two other 
p�lots, who were close by, prov�ded ass�stance to the 
a�rcraft occupants and summoned an ambulance.  Both 
were taken to hosp�tal, where the p�lot was found to 
have sustained a broken ankle and rib; the passenger was 
un�njured.  

In a frank statement, the p�lot noted that he had not 
taken account of the �ncreased we�ght of the a�rcraft as 
a result of hav�ng a passenger on board and had l�fted 
the a�rcraft off �n a stalled cond�t�on.  
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ACCIDENT

Aircraft Type and Registration:  Pegasus xl-R, G-MTIP

No & Type of Engines:  � Rotax 447 p�ston eng�ne

Year of Manufacture:  �987 

Date & Time (UTC):  2 August 2007 at �000 hrs

Location:  Near Berh�lls Lane, Seend, W�ltsh�re

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

Injuries: Crew - None Passengers - None

Nature of Damage:  Extens�ve damage to the w�ng, tr�ke and r�gg�ng w�res

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

Commander’s Age:  36 years

Commander’s Flying Experience:  �09 hours (of wh�ch 72 were on type)
 Last 90 days - �2 hours
 Last 28 days -   3 hours

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

Synopsis

Follow�ng an eng�ne fa�lure, the p�lot attempted a 
forced landing into a field.  During the ground roll, on 
a downh�ll grad�ent w�th damp grass, the nosewheel 
entered a ditch at the edge of the field, causing the 
aircraft to flip over and come to rest inverted on the 
boundary fence.

History of the flight

The aircraft was on a local flight from a farm strip when 
�t encountered l�ght ra�n.  The p�lot dec�ded to return to 
the airfield and, in order to save time, planned to join 
the c�rcu�t on base leg.  However, wh�lst ma�nta�n�ng 
500 ft agl and a typ�cal cru�se power sett�ng of 
5,000 rpm, the eng�ne cut out w�thout warn�ng.  A 

number of fields appeared to be suitable for a forced 

land�ng and the p�lot chose what he thought was the 

best one.  The land�ng was sl�ghtly deep, as a result of 

having to avoid trees on short finals. Having touched 

down, it became apparent that the field had a downhill 

grad�ent wh�ch had not been obv�ous from the a�r.  

The slope, comb�ned w�th the damp cond�t�ons, made 

�t �mposs�ble for the p�lot to stop the a�rcraft before 

reaching a ditch and fence on the field boundary.  The 

nosewheel fell �nto the d�tch, caus�ng the a�rcraft to 

flip over and come to rest on the fence in an inverted 

att�tude.  Ne�ther occupant was �njured, although the 

a�rcraft susta�ned major damage. 
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A subsequent �nvest�gat�on d�d not reveal the reason 
for the engine failure; it had not seized and the ignition 
system was found to be serv�ceable.  Should any further 

�nformat�on relat�ng to th�s acc�dent come to l�ght, �t 
w�ll be publ�shed �n a future AAIB Bullet�n.  
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ACCIDENT

Aircraft Type and Registration:  Tanarg/Ixess �5 9�2S(�), G-CEBH

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

Year of Manufacture:  2006 

Date & Time (UTC):  25 Apr�l 2007 at �3�5 hrs

Location:  Roddige Airfield, Staffordshire

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

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Fuselage pod and front steer�ng mechan�sm damaged

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

Commander’s Age:  59 years

Commander’s Flying Experience:  398 hours (of wh�ch �3 were on type)
 Last 90 days - �� hours
 Last 28 days -   2 hours

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

History of the flight

The aircraft was flying from Roddige Airfield, 
Staffordshire on a local flight.  The weather conditions 
were described as good.  On returning to the airfield the 
p�lot pos�t�oned the a�rcraft to land on Runway 09.  Th�s 
runway was 440 m �n length and �ts grass surface was 
dry.  The p�lot reported that the speed was a l�ttle fast 

on short finals, and when he flared to land the aircraft 
�t ‘ballooned’. The a�rcraft landed heav�ly, went off the 
s�de of the runway �nto a crop of rape and rolled over 
onto �ts s�de. The p�lot was un�njured.  The fuselage pod 
and the front steer�ng mechan�sm were damaged. 
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AIRCRAFT ACCIDENT REPORT No 1/2008

This report was published on 10 January 2008 and is available on the AAIB Website www.aaib.gov.uk

REPORT ON THE SERIOUS INCIDENT TO 
BOMBARDIER CL600-2B16 CHALLENGER 604, VP-BJM

8 NM WEST OF MIDHURST VOR, WEST SUSSEx 
ON 11 NOVEMBER 2005

Registered Owner and Operator: Southern A�r - N�ger�a

Aircraft Type and Model: Bombard�er CL600-2B�6 Challenger 604 

Nationality:  Bermuda reg�ster

Registration: VP-BJM

Location: 8 nm west of M�dhurst VOR, West Sussex

Date and Time: �� November 2005 at �522 hrs

Synopsis

This serious incident was notified to the Air Accidents 
Invest�gat�on Branch (AAIB) by the London Term�nal 
Control Centre (LTCC) on �� November 2005, the 
day of the occurrence, and the �nvest�gat�on began 
that day.  The follow�ng Inspectors part�c�pated �n the 
�nvest�gat�on:

Mr R D G Carter  Invest�gator-�n-charge 
Mr P Sle�ght  Eng�neer�ng
Mr J F�rth Operat�ons
Mr J R James Fl�ght Recorders

About four and half hours into a flight from Lagos, 
N�ger�a, the autop�lot p�tch tr�m fa�led and subsequently 
the stab�l�ser tr�m system fa�led.  Attempts were made 
to re-engage the stab�l�ser tr�m channels, result�ng �n 
channel 2 appear�ng to engage w�th no response to 
tr�m commands, and channel � engag�ng �nterm�ttently.  
During the flight the stabiliser occasionally trimmed nose 

down, desp�te appl�cat�ons of nose-up tr�m commands.  
The tr�m eventually reached almost full nose down.  
To counteract this, both flight crew members had to 
apply prolonged aft pressure on the control column.  
The a�rcraft d�verted to London Heathrow for a land�ng 
with flap retracted, although the QRH required 20° flap 
follow�ng a stab�l�ser tr�m fa�lure.  The commander 
made the dec�s�on as the crew cons�dered that apply�ng 
flap would substantially increase the control column 
load required to maintain level flight.

Subsequent �nvest�gat�on found contam�nat�on, formed 
by electro-m�grat�on �n the presence of mo�sture, 
within the Horizontal Stabiliser Trim Control Unit 
(HSTCU).  The mo�sture was probably created by 
hum�d a�r condens�ng on the cool�ng motherboard 
during prolonged flight at altitude.
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The investigation identified the following causal 
factors: 

�. In the absence of a mechan�cal backup system 

or sufficient physical separation of the control 

channels, there was insufficient protection 

w�th�n the des�gn of the HSTCU aga�nst the 

effects of env�ronmental contam�nat�on.

2. The a�rworth�ness requ�rements relat�ng 

to the des�gn and �nstallat�on of electron�c 
components did not sufficiently address 

the specific effects of fluid and moisture 

contam�nat�on as a source of common cause 

fa�lures.
 

One Safety Recommendat�on �s made �n th�s report and 

one was made earl�er �n the �nvest�gat�on.

Findings

1. The flight crew members were properly 

licensed to conduct the flight. 

2. The flight was uneventful until the autopilot 

p�tch tr�m fa�led about four and a half hours 

into the flight, followed by the stabiliser trim 

system.

3. Attempts by the crew to re-engage the 

stab�l�ser tr�m channels were not successful.

4. The stab�l�ser occas�onally tr�mmed ‘a�rcraft 

nose down’, desp�te appl�cat�ons of nose-up 

tr�m commands, and reached almost full 
nose down.

5. To counteract the runaway trim, both flight 

crew members had to apply prolonged aft 

pressure on the control column.

6. The a�rcraft d�verted to London Heathrow 
for a landing with flap retracted, although the 
QRH requ�red 20° flap following a stabiliser 
tr�m fa�lure.

7. The commander made the dec�s�on to land 
with flap retracted, as he was concerned that 
applying flap would substantially increase 
control loads required for level flight.

8. The runaway tr�m cond�t�on was caused 
by electr�cal short�ng, �n the presence of 
moisture, within the Horizontal Stabiliser 
Tr�m Control Un�t (HSTCU). 

9. The mo�sture was probably created by hum�d 
a�r condens�ng w�th�n the HSTCU dur�ng the 
prolonged flight at altitude.

�0. The electr�cal short�ng w�th�n the HSTCU 
affected both p�tch tr�m control channels due 
to the�r phys�cal and funct�onal prox�m�ty �n 
the un�t.

��. W�th no separate mechan�cal backup system, 
there was insufficient system separation, 
and thus �ndependence, between the control 
channels �n the HSTCU.

12. The design of the HSTCU had insufficient 
env�ronmental protect�on aga�nst mo�sture 
�ngress.

�3. There had been a number of prev�ous 
occurrences of contam�nat�on w�th�n 
HSTCUs, of wh�ch the a�rcraft and component 
manufacturers were aware.
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Safety Recommendations

The follow�ng Safety Recommendat�on was made shortly 
after the �nc�dent, �n AAIB Spec�al Bullet�n S3/2005:

Safety Recommendation 2005-147

It �s recommended that Transport Canada ensure 
that Bombard�er Aerospace el�m�nate the r�sk 
of contam�nat�on affect�ng the operat�on of the 
horizontal stabiliser trim control system fitted in 
the Challenger 604 and other Bombard�er a�rcraft 
w�th s�m�lar tr�m systems.  

The Safety Recommendat�on was transm�tted to 
Transport Canada through the Transportat�on Safety 
Board �n Canada.  The response �s noted �n the report 
under Sect�on 5, Safety Act�ons Taken.

Safety Recommendation 2007-061

It �s recommended that the EASA, �n collaborat�on w�th 
other a�rworth�ness author�t�es, �nclud�ng the FAA and 
Transport Canada, amend the�r requ�rements relat�ng 
to the des�gn and �nstallat�on of electron�c components 
in aircraft, so that fluid and moisture contamination, 
as a source of common cause failures, is specifically 
taken �nto account and adequate measures take place to 
m�n�m�se the r�sk. 
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AIRCRAFT ACCIDENT REPORT No 2/2008

This report was published on 17 January 2008 and is available on the AAIB Website www.aaib.gov.uk

REPORT ON THE SERIOUS INCIDENT TO 
AIRBUS A319-131, G-EUOB

DURING THE CLIMB AFTER DEPARTURE FROM LONDON HEATHROW AIRPORT
ON 22 OCTOBER 2005

Registered Owner and Operator: Br�t�sh A�rways PLC

Aircraft Type and Model: A�rbus A3�9-�3�

Registration: G-EUOB

Manufacturer’s Serial Number: �529

Place of Incident: Dur�ng the cl�mb after departure from London Heathrow

Date and Time: 22 October 2005 at �926 hrs

Synopsis

The �nc�dent occurred at �926 hrs on 22 October 2005, 

to an A�rbus A3�9-�3� a�rcraft wh�ch was operat�ng a 

scheduled passenger flight between London Heathrow 

and Budapest.  The follow�ng Inspectors part�c�pated �n 

the �nvest�gat�on:

Mr A P S�mmons  Invest�gator-�n-Charge

Ms G M Dean Operat�ons

Mr R G Ross Eng�neer�ng

Mr P W�vell Fl�ght Recorders

As the a�rcraft cl�mbed to Fl�ght Level (FL) 200 �n n�ght 

V�sual Meteorolog�cal Cond�t�ons (VMC) w�th autop�lot 

and autothrust engaged, there was a major electr�cal 

fa�lure.  Th�s resulted �n the loss or degradat�on of a 

number of �mportant a�rcraft systems.  The crew reported 

that both the commander’s and co-p�lot’s Pr�mary Fl�ght 

D�splays (PFD) and Nav�gat�on D�splays (ND) went 

blank, as d�d the upper ECAM� d�splay.  The autop�lot 
and autothrust systems d�sconnected, the VHF rad�o 
and �ntercom were �noperat�ve and most of the cockp�t 
l�ght�ng went off.  There were several other more m�nor 
concurrent fa�lures.

The commander ma�nta�ned control of the a�rcraft, 
flying by reference to the visible night horizon and 
the standby instruments, which were difficult to see in 
the poor l�ght.  The co-p�lot carr�ed out the abnormal 
checkl�st act�ons wh�ch appeared on the lower ECAM 
display; the only available electronic flight display.  
Most of the affected systems were restored after 
approx�mately 90 seconds, when the co-p�lot selected 

Footnote

� Electron�c Central�sed A�rcraft Mon�tor�ng system - th�s compr�ses 
two centrally mounted electronic display units, which present the flight 
crew w�th a�rcraft systems �nformat�on, warn�ng and memo messages 
and act�ons to be taken �n response to systems fa�lures.



74©  Crown copyr�ght 2008

 AAIB Bulletin: 2/2008 G-EUOB Air Accident Report 2/2008 

the AC Essent�al Feed sw�tch to Alternate (‘ALTN’).  
There were no �njur�es to any of the 76 passengers or 
6 crew.  After the event, and follow�ng d�scuss�ons 
between the crew and the operator’s Ma�ntenance 
Control, the a�rcraft cont�nued to Budapest.

The A�r Acc�dents Invest�gat�on Branch (AAIB) became 
aware of th�s �nc�dent on 28 October 2005, through the 
UK C�v�l Av�at�on Author�ty’s Mandatory Occurrence 
Report�ng (MOR) scheme.  The AAIB �nvest�gat�on 
team was ass�sted by an Accred�ted Representat�ve 
from the Bureau d’Enquêtes et d’Analyses pour la 
Sécur�té de l’Av�at�on C�v�le (BEA, the French a�r 
acc�dent �nvest�gat�on author�ty) and by the a�rcraft 
manufacturer.

Prel�m�nary �nformat�on on the progress of the 
�nvest�gat�on was publ�shed �n AAIB Spec�al Bullet�ns 
S2/2005 and S3/2006, �n November 2005 and Apr�l 2006.  
Four Safety Recommendat�ons were made �n Spec�al 
Bullet�n S3/2006.  

It was not poss�ble to determ�ne the cause of the �nc�dent 
due to a lack of ava�lable ev�dence, however, n�ne 
add�t�onal Safety Recommendat�ons are made �n th�s 
report.

Findings

Personnel

1. The flight crew were licensed and qualified to 
operate the flight.

2. The flight crew were in compliance with 
the applicable flight time and duty time 
l�m�tat�ons.

3. The flight crew had not received any formal 
tra�n�ng on how to operate A320-fam�ly a�rcraft 
by sole reference to the standby �nstruments.

4. The commander d�d not record the full deta�ls 
of the �nc�dent �n the a�rcraft techn�cal log, 
however he d�d record th�s �nformat�on on the 
Air Safety Report which he filed.

5. The eng�neer �n Budapest (who was not an 
employee of the a�rl�ne), d�d not �nvest�gate 
the symptoms of the �nc�dent wh�ch were 
reported to h�m verbally by the commander 
and wh�ch were also recorded �n the A�r 
Safety Report.

The aircraft

1. The aircraft held a valid Certificate of 
A�rworth�ness and no relevant recorded 
defects were be�ng carr�ed.

2. The a�rcraft was ma�nta�ned �n accordance 
w�th an EASA-approved ma�ntenance 
programme.

3. The a�rcraft suffered the loss of the left 
electr�cal network, for reasons wh�ch could 
not be establ�shed.  A poss�ble explanat�on �s 
the detect�on of a false DP2 cond�t�on by the 
No � Generator Control Un�t, but th�s could 
not be confirmed.

4. The loss of the left electr�cal network caused 
var�ous systems powered by the left network 
to e�ther cease operat�ng, or become degraded.  
These systems �ncluded, most notably, the 
autop�lot, the autothrust system, the capta�n’s 
and co-p�lot’s Pr�mary Fl�ght and Nav�gat�on 
D�splays, the upper ECAM d�splay, most of 
the cockp�t l�ght�ng, �nclud�ng the �ntegral 
l�ght�ng to the �nstruments and standby 
�nstruments, the VHF � and VHF 2 rad�os 
and the ATC � transponder.
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5. The major�ty of the a�rcraft systems were 
recovered after approx�mately 90 seconds, 
after select�on of the AC ESS FEED sw�tch, 
�n accordance w�th the ECAM procedure.  
AC BUS � was recovered after approx�mately 
�35 seconds, by cycl�ng of the No � generator 
sw�tch.

6. Th�s and other s�m�lar �nc�dents show that 
there �s at least one unforeseen fa�lure mode 
on A320 fam�ly a�rcraft, wh�ch can cause the 
s�multaneous loss of the capta�n and co-p�lots 
electronic flight instruments and the upper 
ECAM d�splay.

7. A�rcraft equ�pped w�th an electromechan�cal 
standby horizon and not provisioned with 
the ISIS wiring configuration have a single 
power supply to the standby horizon, from 
the DC ESS bus.  If th�s �nc�dent had occurred 
to such an aircraft, the standby horizon would 
have been unpowered and become unusable 
after approximately five minutes.

8. The A3�8/A3�9/A320/A32� MMEL allows 
the a�rcraft to be d�spatched w�th the lower 
ECAM d�splay �noperat�ve.  In th�s case, �t 
was the only d�splay ava�lable and presented 
the l�st of act�ons, wh�ch enabled the crew to 
recover most of the fa�led systems.

9. Tr�als showed that �n n�ght cond�t�ons, there 
may be insufficient light available to see the 
standby �nstruments follow�ng the loss of 
the left electr�cal network, part�cularly �f the 
cockp�t dome l�ght �s off.

Organisational

�. The �nformat�on conta�ned �n the ASR ra�sed 
by the commander should also have been 
reflected in the aircraft technical log.  The 
techn�cal log d�d not conta�n �mportant deta�ls 
of the incident; as a result it reflected only 
minor defects which were rectified without 
apprec�at�on of the �mportance of the ser�ous 
�nc�dent wh�ch had occurred.  

2. The faxed cop�es of the A�r Safety Report 
ra�sed by the commander were not rece�ved 
by the a�rl�ne’s Fl�ght Operat�ons Safety 
Department, or the department respons�ble for 
enter�ng the �nc�dent data on to the electron�c 
safety management database.  As a result of 
th�s and of the m�n�mal �nformat�on conta�ned 
in the Technical Log, the significance of the 
�nc�dent was not fully understood unt�l the 
or�g�nal copy of the ASR arr�ved �n the post 
at London Heathrow.

Recorded flight data 

�. A�rbus has found a fa�lure mode by wh�ch 
the co-p�lot’s ND and PFD could have been 
sw�tched from the funct�onal DMC2 to the 
fa�led DMC3 wh�lst leav�ng the lower ECAM 
l�nked to DMC2, however, no l�nk has been 
found between th�s fa�lure mode and the 
fa�lure of power on the a�rcraft.

2. Because the mechan�sm by wh�ch the power 
fa�lure on the capta�n’s s�de resulted �n the 
add�t�onal loss of the co-p�lot’s �nstruments 
�s not known, �t cannot have been cons�dered 
when analys�ng fa�lure modes for compl�ance 
w�th requ�rements.
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3. The system BITE des�gns have been �mproved 
to better capture th�s type of fa�lure.  BITE �s 
not recorded by the FDR.  Deta�led ev�dence 
may be lost �n the event of an acc�dent caused 
by the fa�lures �nvolved �n th�s �nc�dent.  

4. The d�splay behav�our was not apparent from 
the recorded data.  Only the crew observat�ons 
revealed the extent of the problem.  Th�s 
ev�dence may be lost �n the event of an 
acc�dent.  

5. A crash protected �mage record�ng of the 
�nstruments would have prov�ded more 
deta�l to th�s �nvest�gat�on and prov�ded 
cruc�al ev�dence that may otherw�se have 
been m�ss�ng had crew observat�ons not been 
ava�lable.   

Causal factors

The investigation identified the following causal 
factors:

�. The a�rcraft suffered the loss of the left 
electr�cal network, result�ng �n loss of the 
capta�n’s PFD and ND, and the upper ECAM 
d�splay, for reasons wh�ch could not be 
determ�ned.

2. A co-�nc�dent fa�lure caused the co-p�lot’s 
Pr�mary Fl�ght D�splay and Nav�gat�on 
D�splay to blank or become severely 
degraded, at the same t�me as the loss of the 
left electr�cal network.  The or�g�n of the co-
incident failure could not be identified.

Safety Recommendations

The follow�ng Safety Recommendat�ons were made 
dur�ng th�s �nvest�gat�on and were publ�shed �n 
Apr�l 2006 �n AAIB Spec�al Bullet�n 3/2006:

Safety Recommendation 2006-051

It �s recommended that the a�rcraft manufacturer, 
A�rbus, rev�ews the ex�st�ng ECAM act�ons for the 
A320-ser�es a�rcraft, g�ven the poss�b�l�ty of the 
simultaneous in-flight loss of the commander’s and 
co-pilot’s primary flight and navigation displays.  
They should cons�der whether the pr�or�ty of the �tems 
d�splayed on the ECAM should be altered, to enable 
the d�splays to be recovered as qu�ckly as poss�ble and 
subsequently �ssue operators w�th a rev�sed procedure 
�f necessary.

A�rbus has responded to th�s Safety Recommendat�on 
stat�ng that �t would not be acceptable to change the 
pr�or�ty of the ECAM act�on �tems for the follow�ng 
reasons:

-  there are other fa�lure modes �n wh�ch the 
select�on of the AC ESS FEED �s not the 
most �mportant act�on,

-  the current ECAM act�on  pr�or�t�sat�on was 
arr�ved at after tak�ng �nto account many 
d�fferent safety analyses,

-  Chang�ng the pr�or�ty of the ECAM �tems 
would requ�re val�dat�on on all a�rframe 
eng�ne comb�nat�ons and could have an 
�mpact on other eng�ne or electr�cal alerts,

-  New pr�or�t�es could �ntroduce new 
operat�onal �ssues wh�ch would need to be 
rev�ewed and approved by the regulatory 
author�t�es (EASA/FAA).
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Safety Recommendation 2006-052

It �s recommended that the a�rcraft manufacturer, 

A�rbus, should rev�ew the A320-ser�es a�rcraft Master 

M�n�mum Equ�pment L�st Chapter 3�, INDICATING/

RECORDING SySTEMS and recons�der whether �t 

�s acceptable to allow the ECAM lower d�splay un�t to 

be unserv�ceable.  They should amend the requ�rement, 

as necessary, to take account of the poss�b�l�ty of the 

simultaneous in-flight loss of both the commander’s and 

co-pilot’s primary flight and navigation displays and the 

ECAM upper d�splay.

In response to th�s Safety Recommendat�on, A�rbus has 

rev�ewed the content of the A3�8/A3�9/A320/A32� 

MMEL regard�ng d�spatch w�th the lower ECAM d�splay 

�noperat�ve.

MMEL Sect�ons � and 2 were updated �n August 2006 

to �nclude the cond�t�on that an operat�onal test of the 

AC Essent�al bus transfer funct�on and �nd�cat�on 

must be performed once per day �f the lower ECAM �s 

�noperat�ve.  The A�rcraft Ma�ntenance Manual w�ll also 

be updated to �nclude the test procedure.

Th�s Safety Recommendat�on was made to ensure that the 

operat�ng crew would always have �nformat�on presented 

on ECAM as to the act�ons requ�red to recover the systems 

should a s�m�lar event occur.  The response of A�rbus to 

the recommendat�on d�d not address th�s problem, wh�ch 

�s that �f the Lower ECAM screen were not ava�lable, 

�n the event of a s�m�lar fa�lure, there would not be any 

�nformat�on d�splayed to the crew as to what act�on they 

should take to recover the systems.  Accord�ngly, A�rbus 

propose to amend the A320 fam�ly MMEL sect�on 2 

regard�ng d�spatch w�th the lower ECAM �noperat�ve, to 

rem�nd crews of the necessary recovery act�on should the 

AC ESS bus, and therefore all DUs be lost: 

‘In case of fa�lure of AC Bus �, all DUs are lost:

- Apply AC ESS BUS FAULT procedure of 
FCOM 3.02.24 (Select AC ESS FEED at ALTN) 
to recover AC ESS BUS’

Safety Recommendation 2006-053

The a�rcraft manufacturer, A�rbus, should �dent�fy those 
a�rcraft w�th the s�ngle power supply to the standby 
artificial horizon and advise the operators of the potential 
implications of this configuration.

In response to th�s Safety Recommendat�on 
A�rbus has adv�sed operators through 
OIT 9SE999.0��5/05/BB Rev �, that for a�rcraft 
without the ISIS wiring configuration to the standby 
instruments, the standby horizon may be unusable 
after five minutes if the DC ESS bus is lost.

Safety Recommendation 2006-054

It �s recommended that the a�rcraft manufacturer, 
A�rbus, rev�ses the �nformat�on about the power sources 
for the standby artificial horizon provided in Flight 
Crew Operat�ng Manuals for the A320-ser�es a�rcraft 
to reflect the actual status of the aircraft to which they 
apply.

In response to th�s Safety Recommendat�on A�rbus has 
updated A320 fam�ly Fl�ght Crew Operat�ng Manual 
Sect�on 3.02.24 page ��, Sect�on �.34.20 page � and 
Section 1.34.97 page 1 to reflect the different power 
supply configurations for the standby horizon.

The follow�ng add�t�onal Safety Recommendat�ons are 
also made:
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Safety Recommendation 2007-062

It �s recommended that the European Av�at�on Safety 
Author�ty should, �n consultat�on w�th other Nat�onal 
A�rworth�ness Author�t�es outs�de Europe, cons�der 
requiring training for flight by sole reference to standby 
�nstruments for p�lots dur�ng �n�t�al and recurrent tra�n�ng 
courses.

Safety Recommendation 2007-063

Airbus should introduce a modification for A320 family 
of aircraft which have the pre-ISIS wiring configuration 
for the standby �nstruments, �n order to prov�de a 
back-up power supply wh�ch �s �ndependent of the 
a�rcraft’s normal electr�cal power generat�on systems.

S�nce the �ssue of Spec�al Bullet�n 3/2006, A�rbus has 
advised that Modification 37317 has been introduced by 
Serv�ce Bullet�n SB A320-24-��20 �ssued May 2007.  
This modification provides an automatic reconfiguration 
of the power supply to the AC ESS bus �n the event of 
AC 1 bus failure.  This modification largely satisfies 
the �ntent of Safety Recommendat�on 2007-063.  

Safety Recommendation 2007-064

The European Av�at�on Safety Agency should mandate 
e�ther A�rbus Serv�ce Bullet�n SB A320-24-��20 or the 
prov�s�on of a back-up power supply for the standby 
horizon which is independent of the aircraft’s normal 
electr�cal power generat�on systems, on A320 fam�ly 
a�rcraft.

Safety Recommendation 2007-065

In order to ensure that the standby �nstruments on 
A320 fam�ly a�rcraft rema�n adequately �llum�nated 
follow�ng the loss of the left electr�cal network, 
Airbus should introduce a modification to provide 
a power supply for the standby �nstrument �ntegral 

l�ght�ng wh�ch �s �ndependent of the a�rcraft’s normal 

electr�cal power generat�ng systems. 

In response to Safety Recommendat�on 2007-065 wh�le 

�t was st�ll at the draft stage, A�rbus adv�sed that Serv�ce 

Bullet�n A320-33-�057 had been �ssued �n May 2007 

to introduce Modifications 37329 and 37330.  These 

modifications provide a backup supply to the cockpit 

floodlight above the standby instruments.

Safety Recommendation 2007-066

The European Av�at�on Safety Agency should mandate 

the prov�s�on of a power supply for the standby 

�nstrument �ntegral l�ght�ng wh�ch �s �ndependent of the 

a�rcraft’s normal electr�cal power generat�ng systems, on 

A320 fam�ly a�rcraft.

Safety Recommendation 2007-067

A�rbus should conduct a study �nto the feas�b�l�ty of 

automating the reconfiguration of the power supply to 

the AC Essent�al bus, �n order to reduce the t�me taken 

to recover �mportant a�rcraft systems on A320 fam�ly 

a�rcraft follow�ng the loss of the left electr�cal network. 

In response to th�s Safety Recommendat�on, wh�le �t was 

at the draft stage, A�rbus �ssued Serv�ce Bullet�n SB A320-

24-1120 in May 2007.  This introduced Modification 

37317 which provides automatic reconfiguration of the 

power supply to the AC ESS Bus �n the event of AC 

BUS � fa�lure.

Safety Recommendation 2007-069

A�rbus, �n conjunct�on w�th the Generator Control Un�t 

(GCU) manufacturer Ham�lton Sundstrand, should 

mod�fy the A320 fam�ly GCUs to prov�de the capab�l�ty 

to record �nterm�ttent faults and to reduce the�r 

suscept�b�l�ty to false d�fferent�al protect�on tr�ps.
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Safety Recommendation 2007-070

The Internat�onal C�v�l Av�at�on Organ�sat�on should 
expedite the introduction of a standard for flight deck 
�mage record�ng, and should encourage member states 
to prov�de legal protect�on, s�m�lar to that for cockp�t 
vo�ce record�ngs, for such �mage record�ngs.

Safety Recommendation 2007-071

Br�t�sh A�rways PLC should rev�ew the adv�ce g�ven to 
flight crew concerning aircraft Technical Log entries, 
where an A�r Safety Report (ASR) �s also ra�sed, to ensure 
that the a�rcraft Techn�cal Log fully records the deta�ls 
of ser�ous �nc�dents and to ensure, as far as poss�ble, 
that ASRs are rece�ved by the Fl�ght Operat�ons Safety 
Department �n a t�mely a manner, �rrespect�ve of where 
the ASR �s ra�sed.
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AIRCRAFT ACCIDENT REPORT No 3/2008

This report was published on 12 February 2008 and is available on the AAIB Website www.aaib.gov.uk

REPORT ON THE ACCIDENT TO 
BRITISH AEROSPACE JETSTREAM 3202, G-BUVC

AT WICk AIRPORT, CAITHNESS, SCOTLAND
ON 3 OCTOBER 2006

Registered Owner and Operator: Eastern A�rways

Aircraft Type: Br�t�sh Aerospace Jetstream 3202

Nationality:  Br�t�sh

Registration: G-BUVC

Place of Accident: W�ck A�rport, Ca�thness, Scotland

Date and Time: 3 October 2006 at �62� hrs

Synopsis

The accident was notified to the Air Accidents 

Investigation Branch (AAIB) by Wick Air Traffic Control 

at �800 hrs on 3 October 2006.  The AAIB �nvest�gat�on 

team cons�sted of:

Mr A S�mmons  Invest�gator-�n-Charge

Mr M Ford  Fl�ght Recorders

Mr P Hannant Operat�ons

Mr B McDerm�d Eng�neer�ng

The aircraft was on a scheduled flight from Aberdeen to 
W�ck.  It was the fourth sector of a s�x-sector day for the 
crew, during which there had been no significant delays.  
The crew flew the VOR/DME procedure for Runway 31, 
and became v�sual w�th the runway dur�ng the latter stages 
of the arc portion of the procedure.  They configured 
the a�rcraft w�th the land�ng gear selected ‘DOWN’ and 
flaps set as required for the approach and landing.  The 
commander, who was the Pilot Flying, flared the aircraft 

for touchdown at the normal he�ght but as the a�rcraft 
cont�nued to s�nk, he real�sed that the land�ng gear was 
not down.  He carr�ed out a go-around and, follow�ng a 
recycling of the landing gear, flew past the control tower.  
The controller confirmed that the landing gear was down 
and the a�rcraft d�verted back to Aberdeen A�rport where 
a safe land�ng was made.  It was subsequently found that, 
dur�ng the go-around, the unders�de of the fuselage and 
the t�ps of the r�ght propeller had contacted the runway 
surface.

The �nvest�gat�on found that contam�nat�on of the land�ng 
gear selector sw�tch po�nts had acted as an electr�cal 
insulator preventing current flow to the landing gear 
lower�ng system and aud�ble warn�ng systems.  The three 
green land�ng gear �nd�cator l�ghts, wh�ch are �ndependent 
of th�s c�rcu�t, had funct�oned correctly.  The crew had 
not checked the �nd�cat�on pr�or to land�ng and were 
therefore unaware that the land�ng gear was retracted.
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The investigation identified the following causal 
factors:

�. Mechan�cal wear and arc�ng across one of the 
poles �n the gear select�on sw�tch resulted �n 
a p�ece of cupr�c ox�de act�ng as an �nsulator 
across the pole wh�ch should have energ�sed 
the gear extens�on c�rcu�t.

2. The flight crew did not identify that the 
land�ng gear was not down and locked by 
v�sually check�ng the land�ng gear green 
�nd�cator l�ghts.

3. Due to the fa�lures assoc�ated w�th the gear 
selection switch, the flight crew received 
no aud�ble warn�ngs of the land�ng gear not 
be�ng �n the ‘DOWN’ pos�t�on.

As a result of the �nvest�gat�on, four Safety 
Recommendat�ons have been made.  Two of these were 
made at an early stage of the �nvest�gat�on to the US 
Federal Av�at�on Adm�n�strat�on.

Findings

1. The operating flight crew members were 
correctly licenced and qualified to conduct 
the flight.

2. The Company SOPs, wh�ch were based on 
the manufacturer’s Fl�ght Manual procedures, 
d�d not requ�re mon�tor�ng or cross-check�ng 
of the gear position by the PF.  This deficiency 
has been subsequently rectified.

3. The fa�lure of the land�ng gear to extend and 
the �nd�cator l�ghts to �llum�nate was not 
observed by the crew, and no aud�ble warn�ng 
was rece�ved.

4. The PF sensed that the a�rcraft was descend�ng 
below the normal gear down pos�t�on dur�ng 
the land�ng and exped�t�ously �n�t�ated a 
go-around m�n�m�s�ng the damage to the 
a�rcraft.

5.  The cab�n attendant heard a scrap�ng no�se as 
the a�rcraft touched down at W�ck, but th�s 
information was not passed to the flight crew.  
The briefing procedure has been amended to 
require the flight crew to question the cabin 
crew regard�ng any observed anomal�es.

6. The crew were unaware of any damage to 
the a�rcraft when they dec�ded to return to 
Aberdeen.

7. The land�ng gear d�d not extend because of 
damage to the contacts of one pole of the 
selector sw�tch, caused by electr�cal arc�ng.  

8. The rema�n�ng poles of the land�ng gear 
selector sw�tch funct�oned correctly, 
�nh�b�t�ng the warn�ng horn and the TAWS 
aud�ble warn�ng.

 
9.  The Rad�o Alt�meter type had been 

�ncorrectly set �n the TAWS, caus�ng an 
�ncorrect pred�ct�ve response from th�s 
system.  However th�s had no bear�ng on th�s 
acc�dent. 

Safety Recommendations

The follow�ng Safety Recommendat�ons were made to 
the FAA dur�ng the �nvest�gat�on:

Safety Recommendation 2006-135

It �s recommended that the US Federal Av�at�on 
Adm�n�strat�on rev�ew the techn�cal data support�ng 
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STC SA3020AT for the �ntroduct�on of the Sandel 
ST3400 TAWS to ensure that the post �nstallat�on test 
is sufficient to validate the full range of inputs into the 
system.

Response:  The FAA responded that EMTEQ 
had changed the ground test procedure to fully 
test the system for proper configuration and 
had �mplemented correct�ve act�on to retest 
aircraft in service for possible configuration 
errors. EMTEQ �ssued mandatory Serv�ce Letter 
No 2-25975-�-� on � January 2007 to requ�re 
these correct�ve act�ons.

Safety Recommendation 2006-136

It �s recommended that the US Federal Av�at�on 
Adm�n�strat�on take �mmed�ate act�on to ensure that 
a�rcraft equ�pped w�th the Sandel ST3400 TAWS have 
the correct rad�o alt�meter type set and that the system �s 
tested to ensure that the rad�o alt�meter s�gnal �s correct 
over the operating range specified in the Sandel ST3400 
�nstallat�on manual.  

Response:  The FAA responded that a programme 
of testing seventy five modified Jetstream 3202 
a�rcraft was under way and that, at that t�me, no 
other incorrectly configured aircraft had been 
found.

The follow�ng add�t�onal Safety Recommendat�ons are 
made:

Safety Recommendation 2007-079

It �s recommended that BAE Systems amend the gener�c 
procedures conta�ned �n the manufacturer’s Fl�ght 
Manual to include confirmation by both PF and PNF 
that the land�ng gear handle �s selected down and that 
three green �nd�cator l�ghts are �llum�nated.  They should 
encourage operators of the Jetstream a�rcraft to adopt 
the rev�sed procedure �n the�r own Standard Operat�ng 
Procedures.

Safety Recommendation 2007-080

It �s recommended that BAE Systems should rev�ew the 
safety analys�s for the Jetstream 32 land�ng gear system 
to �nclude cases where the gear selector lever can be 
moved to the ‘DOWN’ pos�t�on w�th the land�ng gear 
rema�n�ng retracted and the aud�ble warn�ng �nh�b�ted.
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FORMAL AIRCRAFT ACCIDENT REPORTS
ISSUED BY THE AIR ACCIDENTS INVESTIGATION BRANCH

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
 on 26 December 2005.
 Published May 2007.

4/2007 Airbus A340-642, G-VATL
 en-route from Hong Kong to
 London Heathrow
 on 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.

2/2008 Airbus A319-131, G-EUOB
 during the climb after departure from 

London Heathrow Airport 
 on 22 October 2005
 Published January 2008.

2008

1/2008 Bombardier CL600-2B16 Challenger 
604, VP-BJM

 8 nm west of Midhurst VOR, West 
Sussex

 11 November 2005
 Published January 2008.

3/2008 British Aerospace Jetstream 3202,
 G-BUVC
 at Wick Aerodrome, Caithness, Scotland
 on 3 October 2006.
 Published February 2008.


