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MESSAGE FROM THE CHIEF INSPECTOR OF AIR ACCIDENTS

Special Bulletins

When required, and usually within a few weeks of a major accident, the AAIB publishes a Special 
Bulletin in order to release into the public domain information detailing the initial facts gathered 
in the investigation and/or to make safety recommendations requiring immediate action.

Traditionally, the Special Bulletin has been distributed to interested parties immediately, included 
on the AAIB website (www.aaib.gov.uk) on the day of publication and included in the next 
available monthly Bulletin as a loose leaf addition.  Future Special Bulletins will continue to be 
published as before.  However, they will now appear at the front of monthly Bulletins, with a 
yellow banner heading, bound into the fabric of the booklet.

David King
Chief Inspector of Air Accidents
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ACCIDENT

Aircraft Type and Registration:  �) Sche�be SF27 gl�der, HGM
 ��) Schle�cher ASW �9B gl�der, GDP

Serial Number: �) 60�7
 ��) �9285

No & type of Engines:  �) None
 ��) None

Year of Manufacture:  �) �965
 ��) �979

Date & Time (UTC):  2 October 2006 at �5�5 hrs

Location:  Sutton Bank, North Yorksh�re

Type of Flight:  �) Pr�vate
 ��) Pr�vate

Persons on Board:  �) Crew - � Passengers - None
 ��) Crew - � Passengers - None

Injuries:  �) M�nor  Passengers - N/A
 ��) Fatal Passengers - N/A

Nature of Damage:  �) A�rcraft destroyed
 ��) A�rcraft destroyed

Commander’s Licence:  i)	 BGA	Gliding	Certificate
 ii)	BGA	Gliding	Certificate

Commander’s Age:  �) 50 years
 ��) 48 years

Commander’s Flying Experience:  �) 733 hours
  Last 90 days – 20 hours
  Last 28 days –   5 hours

 ��) 280 hours
  Last 90 days – �0 hours
  Last 28 days –    � hour

Information Source:  AAIB F�eld Invest�gat�on w�th BGA ass�stance

Th�s bullet�n conta�ns facts wh�ch have been determ�ned up to the t�me of �ssue.  Th�s �nformat�on �s publ�shed to �nform the av�at�on 
�ndustry and the publ�c of the general c�rcumstances of acc�dents and must necessar�ly be regarded as tentat�ve and subject to alterat�on 
or correct�on �f add�t�onal ev�dence becomes ava�lable.
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History of the flight

The a�rcraft were both soar�ng �n the v�c�n�ty of Sutton 
Bank,	 at	 a	 height	 above	 the	 airfield	 of	 about	 1,500	 ft,	
near to the base of cloud.  The surv�v�ng (SF27) p�lot 
recalled suddenly see�ng the other a�rcraft com�ng 
towards h�m, very close, and attempted to manoeuvre 
to avo�d coll�s�on.  However, the two a�rcraft coll�ded 
almost head on, each a�rcraft’s canopy be�ng severely 
damaged by the other a�rcraft’s w�ng.  The SF27 w�ng 
structure separated from the fuselage; one w�ng of the 
ASW �9B separated approx�mately half-way along �ts 
span.  The ASW �9B and �ts p�lot fell to the ground.  
The SF27 canopy and canopy frame were severely 
damaged �n the coll�s�on, and the p�lot abandoned the 
a�rcraft through a hole �n the canopy.  He deployed h�s 
parachute successfully, and landed safely amongst trees.  
H�s m�nor �njur�es were susta�ned �n the coll�s�on and 
subsequent parachute land�ng.

ASW 19B canopy design

The clear canopy of the ASW �9B, and �ts glass-
re�nforced plast�c (GRP) frame, are attached to the 
fuselage at the forward end by a p�voted l�ft�ng arm.  
Normal access to the cockp�t �s ach�eved by l�ft�ng the 
rear of the canopy.  The canopy �s locked �n the closed 
pos�t�on by two steel p�ns, �n the rear of the canopy 
frame, wh�ch locate �nto recesses �n the canopy surround.  
These p�ns are operated by push rods and levers on e�ther 
s�de of the canopy frame.  In an emergency the canopy 
may be jett�soned by pull�ng a knob on the �nstrument 
panel glare sh�eld; th�s releases the forward edge of the 
canopy from the l�ft�ng arm.  The process �s completed 
by d�sengag�ng both of the rear lock�ng p�ns, allow�ng 
the canopy to separate from the gl�der, although �t may 
be poss�ble for the canopy to be jett�soned w�thout the 
rear p�ns be�ng d�sengaged.

Initial investigation

A sect�on of canopy of the ASW �9B was found at the 
top of Sutton Bank, and the rest of the canopy was found 
�n close prox�m�ty to the gl�der’s fuselage, some 500 m 
away.	 	 Examination	 of	 the	 glider	 confirmed	 that	 the	
jett�son procedure had been �n�t�ated, but not completed, 
before �mpact w�th the ground.  The forward sect�on of 
the canopy frame had been released from the l�ft�ng arm 
pr�or to ground �mpact, but the canopy lock�ng p�ns were 
�n the ‘LOCkeD’ pos�t�on.

The ASW �9B p�lot’s harness had been unfastened pr�or 
to �mpact.  It �s unclear whether the p�lot had ex�ted h�s 
a�rcraft; h�s body was found close to the rema�ns of h�s 
a�rcraft.  He had susta�ned fatal �mpact �njur�es.  H�s 
parachute had not been operated.

The	investigation	identified	that	this	ASW	19B,	GDP,	had	
been	fitted	with	electronic	equipment,	including	a	logger,	
GPS, and palmtop computer.  These had been attached to 
the glare sh�eld and canopy frame and were connected to 
other systems �n the gl�der by a ser�es of electr�c cables.  
These cables were secured to the canopy frame and to 
the structure beh�nd the �nstrument panel w�th cable t�es.  
Had the jett�son sequence been completed, �t �s probable 
that the w�r�ng to the components �nstalled on the canopy 
frame and glare sh�eld would have prevented the canopy 
from be�ng successfully jett�soned, and the p�lot would 
not have been able to leave the gl�der.

Previous Safety Action by the BGA

On a number of occas�ons, the BGA has rem�nded p�lots 
of the need to ensure that noth�ng �nterferes w�th the 
correct operat�on of canopy jett�son systems.  Th�s has 
�ncluded techn�cal documentat�on and an art�cle �n the 
BGA’s own ‘Sailplane and Gliding’ magaz�ne.
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Safety Recommendations

AAIB d�scuss�on w�th exper�enced gl�der p�lots and 
members	of	the	BGA	suggested	that	similar	modifications	
may have been made to other gl�ders.  Therefore, the 
follow�ng Safety Recommendat�ons are made:

Safety Recommendation 2006-127

The Br�t�sh Gl�d�ng Assoc�at�on should adv�se gl�der 
pilots	 to	 incorporate,	 into	 their	 pre-flight	 checks,	 a	
check	 to	ensure	 that	no	modifications	have	been	made	
wh�ch would prevent the canopy be�ng jett�soned �n 
emergency.

Safety Recommendation 2006-128

The Br�t�sh Gl�d�ng Assoc�at�on should rem�nd �ts 
�nspectors of the prov�s�ons of BGA Gl�der Ma�ntenance 
Schedule	Task	8,	specifically	with	regard	to	ensuring	that	
any canopy may be fully jett�soned w�thout restr�ct�on.

Originally published on the AAIB Website in November 2006
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INCIDENT

Aircraft Type and Registration:  A�rbus A320, C-GTDG

No & type of Engines:  2 CFM56-5B4 turbofan eng�nes

Year of Manufacture:  200�

Date & Time (UTC):  20 June 2006 at 0700 hrs

Location:  Card�ff A�rport, Wales

Type of Flight:  Publ�c Transport (Passenger)

Persons on Board:  Crew - 7 Passengers - None

Injuries:  Crew - None Passengers - N/A 

Nature of Damage:  Damage to lead�ng edge of the left eng�ne fan cowl

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

Commander’s Age:  43 years

Commander’s Flying Experience:  �2,050 hours (of wh�ch 3,875 were on type)
 Last 90 days - �4� hours
 Last 28 days -   68 hours

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

Synopsis

The a�rcraft tax�ed onto a park�ng stand and struck a small 
tug attached to a set of steps, wh�ch had been parked 
w�th�n the stand area, unattended.  The a�rport author�ty 
carr�ed out the�r own �nvest�gat�on �nto the �nc�dent and 
made a number of changes to the a�rport �nfrastructure 
and procedures.  The AAIB forwarded cop�es of th�s 
report to ICAO for cons�derat�on.

History of the flight

The a�rcraft was be�ng tax�ed onto Stand 9, �n order to 
board	passengers	 for	 a	flight.	 	The	 commander,	 in	 the	
left seat, used the V�sual Dock�ng Gu�dance System 
(VDGS) to pos�t�on the a�rcraft accurately onto the stand.  
However, he d�d not see a small baggage tug, w�th a set 
of steps attached beh�nd �t, on the left s�de of the stand.  

As the a�rcraft approached the stop l�ne, the left eng�ne 
fan cowl struck the tug, caus�ng damage to the fan cowl 
and the tug.  The a�rcraft was brought to a stop and the 
crew d�sembarked w�thout further �nc�dent.

Some eye w�tnesses commented that the a�rcraft was 
tax�ed at a h�gher than normal tax� speed, but the 
commander reported that there was no undue pressure of 
t�me on the operat�on.  

Background information

Pr�or to the �nc�dent, another a�rcraft (a Boe�ng 737), had 
been parked on Stand 9 for board�ng w�th a set of steps 
pos�t�oned at the front passenger door.  Once embarkat�on 
was complete, but some t�me before the a�rcraft’s 



6©  Crown copyr�ght 2006

 AAIB Bulletin: 12/2006 C-GTDG EW/G2006/06/18 

departure slot, a tug was used to reverse the set of steps 
away from the a�rcraft.  However, the dr�ver found that 
he was unable to move the comb�nat�on completely 
clear of the stand area; he could not dr�ve away forwards 
because the a�rcraft to wh�ch the steps had been attached 
was close �n front, and h�s path to the rear was blocked 
by a wh�te van.  He was unable to establ�sh to whom 
the van belonged, and dec�ded to leave the tug and steps 
where they were, w�th the �ntent�on of mov�ng them once 
the depart�ng a�rcraft was clear of the stand.  The dr�ver 
returned to h�s crew room and was allocated other dut�es.  
In due course, the Boe�ng 737 departed.

When the duty ramp controller rece�ved a request for 
a park�ng stand for the A�rbus A320, he observed (by 
CCTV) that Stand 9 had become vacant, and allocated 
�t to the a�rcraft.

The a�rport author�ty reported that extens�ve construct�on 
work was underway on the ramp at the t�me of the 
�nc�dent.  Veh�cles had from t�me to t�me been parked �n 
unass�gned locat�ons as a result.  Park�ng arrangements 
had	also	been	in	a	state	of	flux,	and	parking	had	not	been	
effect�vely pol�ced.  Unt�l changes made �n l�ght of the 
incident,	 the	VDGS	 devices	 fitted	 to	 each	 stand	 were	
permanently �llum�nated, enabl�ng p�lots to tax� onto 
park�ng stands w�thout reference to ground personnel.

Information to pilots

C�v�l Av�at�on Publ�cat�on (CAP) 637 �s a loose leaf 
gu�de for p�lots, tug dr�vers, and ramp staff, ent�tled 
‘V�sual A�ds Handbook’.  In the chapter on VDGS, three 
notes are publ�shed:

‘NOTE 1: A pilot should not assume that a stand 
is safe to enter simply because the stand VDGS 
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 aeroplane should be 
stopped immediately and assistance requested.’

‘NOTE 2: Except under the guidance of a 
marshaller, an aeroplane should not be taxied 
onto a VDGS equipped stand when the guidance 
system is switched off.’

‘NOTE 3: Ground staff should NOT activate a 
VDGS until a thorough inspection of the stand and 
its immediate surrounds has been made in order 
to ensure that all equipment is correctly parked in 
allocated areas and that the stand is safe for use 
by the type of aeroplane assigned.’

These notes were d�scussed w�th members of the CAA 
Aerodrome Standards D�v�s�on, who reported that a new 
vers�on of the Handbook �s �n product�on, and an attempt 
w�ll be made to clar�fy and d�st�l the adv�ce above �n the 
new vers�on.

Activation of VDGS and AAIB Safety Actions

The	 investigation	 identified	 that,	 whilst	 there	 is	much	
gu�dance mater�al regard�ng des�gn and �nstallat�on of 
VDGS, there are no ICAO Standards or Recommended 
Pract�ces concern�ng when �t should be act�vated.  The 
CAA adv�ses aerodromes that the equ�pment should only 
be act�vated when an a�rcraft �s expected on a park�ng 
stand, and after the stand has been �nspected by ramp 
staff; th�s procedure appears to have cons�derable safety 
benefits.	 	 The	 CAA	 informed	 the	 AAIB	 that	 all	 UK	
aerodromes now follow th�s procedure.  The pos�t�on 
elsewhere �n the world was less clear, and the AAIB has 
forwarded cop�es of th�s report to the Cha�rman of the 
ICAO Aerodromes Panel and the Rapporteur (Cha�rman) 
of the V�sual A�ds Work�ng Group (wh�ch reports to the 
Aerodromes Panel) for cons�derat�on.
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Airport Authority Safety Actions following the 
incident

The a�rport author�ty �nvest�gated the �nc�dent and made 
a copy of �ts report ava�lable to the AAIB.  The report 
identified	both	the	immediate	and	underlying	causes	of	
the �nc�dent, and deta�led act�on to be taken:

• Switches for VDGS systems to be installed on 
each stand, and ground crew to be instructed 
to carry out safety checks of the stand areas 
before switching the equipment on.

• Improved parking arrangements for equipment 
to be introduced and policed.

• Consideration to be given to re-locating the 
duty ramp controller’s working position into 
the operations tower, where there is a better 
view of the parking stands.

• Risk assessments of aircraft marshalling and 

docking procedures to be reviewed.

Conclusion

It was not poss�ble to determ�ne why the a�rcraft 

commander d�d not see the tug and steps.  In the last 

stages of manoeuvr�ng onto the stand, �t �s probable that 

h�s attent�on was concentrated on the VDGS system and 

the need to stop the a�rcraft accurately.

Clear �nternat�onal Standards or Recommended Pract�ces 

concern�ng when the VDGS should be act�vated would 

remove the potent�al for confus�on �n the congested ramp 

env�ronment.  Nevertheless, �n sp�te of the ava�lab�l�ty 

of VDGS or other a�ds, �t rema�ns the respons�b�l�ty of 

the p�lot �n command to avo�d coll�s�on, whether on the 

ground or �n the a�r.
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INCIDENT

Aircraft Type and Registration:  Boe�ng 737-300, eC-JUC

No & type of Engines:  2  CFM 56-3C� turbofan eng�nes

Year of Manufacture:  �990 

Date & Time (UTC):  �8 July 2006 at �425 hrs

Location:  Near Aldergrove A�rport, Belfast

Type of Flight:  Publ�c Transport  (Passenger) 

Persons on Board:  Crew - 6 Passengers - �42

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  39 years

Commander’s Flying Experience:  7400 hours (of wh�ch 5800 were on type)
 Last 90 days - 2�0 hours
 Last 28 days -   90 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
radar data, R/T transcr�pts and w�tness �nformat�on

Synopsis

Whilst	flying	a	non-precision	approach,	the	flight	crew	
mistook	an	unlicensed	runway	under	the	final	approach	
track to be Runway 07 at Belfast (Aldergrove) A�rport.  
A go-around was carr�ed out from a low he�ght and the 
a�rcraft subsequently pos�t�oned v�sually for a land�ng 
at	Aldergrove.	 	 The	 final	 approach	 was	 unstable	 and	
included	significant	manoeuvring	close	to	the	ground.

History of the flight

The	 aircraft	 was	 flying	 from	 Liverpool	 to	 Belfast	
(Aldergrove) A�rport when the �nc�dent occurred, and 
was be�ng operated by a Span�sh a�rl�ne on a charter 
arrangement for a Br�t�sh carr�er.  The a�rcraft had been 
vectored by Aldergrove Approach Control for a VOR/

DME	approach	 to	Runway	07.	 	The	weather	was	fine,	

w�th CAVOk cond�t�ons reported. Once establ�shed 

on	 final	 approach,	 the	 crew	 were	 transferred	 to	 the	

Aldergrove Tower controller and, after call�ng ‘short 

finals,’	were	cleared	to	land.	

The Approach controller was alerted to the fact that the 

a�rcraft had descended to an unusually low alt�tude by 

the	 lower	 height	filter	 on	 his	 display,	 set	 to	 trigger	 an	

alert as an a�rcraft descended below 400 ft.  He warned 

the Tower controller that the a�rcraft was apparently 

prepar�ng to land at Langford Lodge, a pr�vate and 

unlicensed	airfield	3.5	nm	south-west	of	the	Runway	07	

threshold.  The Tower controller �mmed�ately �nstructed 
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the crew to cl�mb, wh�ch they d�d.  In a br�ef report, the 
commander stated that the crew were aware of Langford 
Lodge	 airfield,	 but	 that	 in	 the	 excellent	 visibility	 they	
st�ll m�stook �t for Aldergrove A�rport.  He also reported 
that he checked the approach chart when �t became clear 
that the a�rcraft was h�gh on the approach and, real�s�ng 
at	 that	 point	 that	 they	 had	 misidentified	 the	 runway,	
�n�t�ated a go-around.

After the go-around the crew were g�ven the opt�on of 
repos�t�on�ng v�sually for land�ng, wh�ch was accepted.  
The	Tower	controller	watched	the	aircraft	fly	a	wider	than	
normal	visual	circuit,	before	‘flying	through’	the	runway	
centre l�ne, prompt�ng her to th�nk that the crew may have 
misidentified	 the	 runway	 again.	 	 However,	 the	 aircraft	
corrected to the centre l�ne by mak�ng a ser�es of turns 
at low alt�tude before land�ng.  There were no �njur�es to 
the 6 crew or �42 passengers on board, though several 
passengers	appeared	upset	and	at	least	one	made	an	official	
compla�nt to the charter�ng a�rl�ne about the �nc�dent.

The low approach at Langford Lodge and the unstable 
approach at Aldergrove were reported to the charter�ng 
a�rl�ne by a pos�t�on�ng staff member on board the 
aircraft.		The	subsequent	return	flight	to	Liverpool	was	
cancelled as a result, and passengers were accommodated 
on	later	flights.

Recorded information

Radar and R/T data were recorded and ava�lable to 
the	 investigation.	 	 On	 first	 contact	 with	 Aldergrove	
Approach Control, the crew acknowledged rece�pt of the 
current ATIS �nformat�on and were placed under radar 
vector�ng for a VOR/DMe approach to Runway 07.  
When the crew reported that they had establ�shed on 
final	 approach,	 they	 were	 cleared	 to	 descend	 on	 the	
VOR/DMe procedure and were transferred to the 
Aldergrove Tower controller.

There	 was	 other	 landing	 traffic	 ahead,	 and	 the	 crew	
were �nstructed by the Tower controller to cont�nue the 
approach.  About two m�nutes later the crew made a ‘short 
final’	 call,	 but	 this	 was	 made	 over	 the	 transmission	 of	
another a�rcraft and so was partly blocked. The controller 
asked	 the	 crew	 to	 confirm	 that	 they	were	 calling	 ‘short	
final’,	to	which	the	crew	replied	“SHORT FINAL” aga�n, 
and then the controller �ssued clearance to land on 
Runway 07.  Very soon afterwards the Approach controller 
sa�d to the Tower controller “(CALLSIGN)’S	 GOING	
FOR LANGFORD”.  The Tower controller �mmed�ately 
transm�tted “(CALLSIGN)	CLIMB	IMMEDIATELY,	I	SAY	

AGAIN CLIMB IMMeDIATeLY”.  The crew responded 
with	“We ARe CLIMBING IMMeDIATeLY”.

The Tower controller then sa�d “…ALDERGROVE	 IS	

THRee MILeS FURTHeR ALONG THe APPROACH, ARe 

YOU VISUAL WITH THe LIGHTS OF ALDeRGROVe?”, 
and the crew repl�ed “OK	 SORRY	 SORRY,	 WE	 WAS	

APPROACHING TO AN OLD RUNWAY”.  The crew then 
reported v�sual w�th Aldergrove and were cleared to 
repos�t�on v�sually for Runway 07.

Radar data shows that the a�rcraft began to dev�ate to the 
r�ght of the �nbound VOR/DMe course at about 2.5 nm 
from Runway 08 at Langford Lodge, or about 6.5 DMe 
from the VOR/DMe (F�gure �).  Descent from 2,400 ft 
had begun at 7.2 DMe, wh�ch was the correct descent 
po�nt for the procedure.  Mode C �nformat�on showed the 
average descent rate to the po�nt of go-around to be about 
1,700	ft/min.		The	vertical	profile	also	showed	a	gradually	
�ncreas�ng rate of descent, w�th the lower �,000 ft be�ng 
flown	at	an	average	of	approximately	2,000	ft/min.	 	The	
aircraft	 took	 74	 seconds	 to	 travel	 from	 the	 final	 descent	
po�nt at 7.2 DMe to the po�nt of go-around, just short of 
the runway at Langford Lodge.  There are two returns at 
a m�n�mum alt�tude of 300 ft amsl, about 200 ft above the 
airfield	level,	before	the	aircraft	Mode	C	indicated	a	climb.
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The	 aircraft	 then	 flew	 a	 wide	 visual	 circuit	 to	 the	
north of the a�rport.  L�m�tat�ons on the accuracy of 
the radar data precluded a h�ghly deta�led analys�s of 
the	aircraft’s	manoeuvres	on	finals	to	Runway	07,	but	
the a�rcraft appears to have turned �ns�de the runway 
centre	line	initially,	and	then	‘flew	through’	the	centre	
l�ne to the south.  It then corrected to the centre l�ne 
aga�n w�th a relat�vely large angle, before manoeuvr�ng 
at	 low	 altitude	 to	 align	 with	 the	 runway.	 	 The	 ‘fly	
through’ occurred at about 500 ft aal and the subsequent 
manoeuvr�ng to rega�n the centre l�ne was st�ll tak�ng 
place as the a�rcraft descended through 250 ft aal.

Witness information

A capta�n w�th the charter�ng a�rl�ne, who was fam�l�ar 

w�th Aldergrove A�rport, was pos�t�on�ng on the 
a�rcraft and occupy�ng a w�ndow seat.  He reported that 
the a�rcraft was not on the normal approach path and 
thought that the crew was probably mak�ng an approach 
to Langford Lodge.  A go-around was made at an 
est�mated 50 to �00 ft, after wh�ch a publ�c address was 
made	by	the	flight	crew	informing	the	passengers	that	a	
land�ng had not been poss�ble due to a blocked runway.  
The passengers reportedly rema�ned calm unt�l the later 
stages of the next approach, when the a�rcraft executed 
steep	turns,	first	to	the	right	and	then	to	the	left,	at	an	
est�mated �00 to 200 ft just before land�ng.  The Tower 
controller	also	described	significant	manoeuvring	close	
to the ground before the a�rcraft was al�gned w�th the 
land�ng runway.

Figure 1

Radar-der�ved track and he�ght �nformat�on

2 nm

Lough Neagh

Aldergrove Airport
Elev 268 ft

200 ft agl approx.
Go-around initiated

1350 ft aal
250 ft aal

550 ft aal

VOR/DME Inbound course

Langford Lodge Airfield
Elev 100 ft approx

2350 ft aal

7.2 DME
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Aerodrome information

Aldergrove Airport

Aldergrove A�rport �s ��.5 nm north-west of Belfast.  
The ma�n �nstrument runway was des�gnated 07/25, and 
was 2,780 m �n length.  Runway 07 was equ�pped w�th 
h�gh �ntens�ty centre l�ne l�ght�ng w�th one crossbar, 
h�gh �ntens�ty green threshold l�ghts w�th w�ng bars, and 
Prec�s�on Approach Path Ind�cators set for a 3º gl�de 
slope.  The runway �tself had h�gh �ntens�ty runway 
edge l�ghts and colour-coded centre l�ne l�ghts at �5 m 
spac�ng.   The runway was marked w�th the runway 
designator,	 threshold	bars,	centre	and	edge	 lines,	fixed	
d�stance mark�ngs and touchdown zone mark�ngs.  
Runway 07/25 was crossed by Runway �7/35, wh�ch 
was �,89� m �n length.

The VOR/DMe, coded ‘BeL’ was s�tuated on the 
a�rport, and was the only �nstrument approach a�d for 
Runway	07.		The	VOR/DME	final	approach	track	(FAT)	
was 059º(M), �2º offset from the runway head�ng, and 
�ntercepted the runway centre l�ne at �.5 nm from the 
threshold.  From the correct �ntermed�ate procedure 
altitude	 of	 2,406	 ft,	 final	 descent	 commenced	 at	
7.2 DMe, and an alt�tude / d�stance table was publ�shed 
to	assist	crews	to	fly	the	recommended	3º	approach	path.		
The approach chart publ�shed �n the Uk Aeronaut�cal 
Informat�on Publ�cat�on carr�ed the warn�ng:

“Langford Lodge aerodrome lies under the FAT 
3.5 nm before THR (threshold)”

Local procedures at Aldergrove requ�red that all runway 
and approach l�ghts be sw�tched on whenever Runway 07 
was �n use, regardless of the weather cond�t�ons.  The 
follow�ng message was attached to the ATIS broadcast 
dur�ng Runway 07 operat�ons:

“There is a disused airfield three miles west of 
Aldergrove with a similar runway layout.  Runway 
zero seven at Aldergrove is lighted.”

Langford Lodge Airfield

Langford Lodge (elevat�on approx�mately �00 ft) was an 
unlicensed	private	 airfield,	used	on	occasions	 for	 light	
aircraft	movements	by	the	corporate	airfield	owner.		The	
airfield	was	situated	near	to	the	shore	of	Lough	Neagh	
and had cross runways des�gnated 08/26 and 03/2�.  
Runway 08 was about �,450 m �n length.  There were no 
runway or approach l�ghts and, because of the poss�b�l�ty 
of p�lots m�stak�ng the runway for that at Aldergrove, all 
runway mark�ngs w�th the except�on of the centre l�ne 
mark�ngs, had been removed.  Add�t�onally, bu�ld�ngs 
on the s�te were closer to the runways than would have 
been allowed at a l�censed aerodrome. At the t�me of the 
�nc�dent, a Beech a�rcraft was tax��ng for departure on 
Runway 2� and was �n rad�o contact w�th the Aldergrove 
Tower controller.

Air Traffic Control

The	 Manual	 of	 Air	 Traffic	 Services	 (MATS)	 Part	 1	
conta�ns procedures, �nstruct�ons and �nformat�on wh�ch 
are	 intended	 to	 form	 the	 basis	 of	 air	 traffic	 services	
w�th�n the Un�ted k�ngdom.  MATS Part � conta�ned the 
follow�ng text:

“A landing aircraft, which is considered by a 
controller to be dangerously positioned on final 
approach, shall be instructed to carry out a 
missed approach. An aircraft can be considered 
as ‘dangerously positioned’ when it is poorly 
placed either laterally or vertically for the landing 
runway.”
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Analysis

The	 presence	 of	 Langford	 Lodge	 Airfield	 was	 well	
documented �n the relevant publ�cat�ons, and a warn�ng 
message was �ncluded �n the ATIS report rece�ved by the 
crew.   Although the commander reported that th�s had been 
cons�dered by the crew, subsequent events �nd�cate they 
had	 underestimated	 the	 potential	 for	 misidentification,	
part�cularly �n the preva�l�ng good v�s�b�l�ty.

Although	 the	 aircraft	 began	 its	 final	 descent	 from	 the	
correct po�nt on the VOR/DMe procedure, �ts rate of 
descent �ncreased qu�ckly to a value at least tw�ce that 
wh�ch the crew would normally expect to use, and the 
a�rcraft dev�ated towards the runway at Langford Lodge.  
The crew must therefore have been v�sual w�th the 
private	airfield	from	a	very	early	stage	on	the	approach,	
s�nce otherw�se they would have been follow�ng the 
recommended 3º approach us�ng alt�tude / d�stance 
�nformat�on and would not have dev�ated from the 
�nbound course.  

There were mult�ple cues to warn the crew that they 
were	making	an	approach	to	the	wrong	airfield.		Despite	
descend�ng at the correct po�nt, the apparent requ�rement 
for an �mmed�ate and susta�ned h�gh rate of descent of 
up to 2,000 ft/m�n throughout the approach, wh�ch �tself 
was	a	 significant	cue,	 clearly	did	not	alert	 the	crew	 to	
the s�tuat�on. The crew’s workload would have been 
high	during	the	steep	final	approach,	particularly	if	the	

aircraft	 still	 needed	 to	 be	 configured	 for	 landing	 and	
the land�ng checkl�st completed.  It �s probable that the 
crew’s	attention	would	have	been	so	focused	on	flying	the	
a�rcraft that the�r ab�l�ty to ass�m�late the other cues was 
drast�cally reduced, unt�l the po�nt that env�ronmental 
cues became overwhelm�ng or ATC broadcast the�r ‘cl�mb 
�mmed�ately’ �nstruct�on.  The recorded data �nd�cates 
that these th�ngs happened almost s�multaneously.   

The crew’s publ�c address that the runway was blocked 

may have been prompted by the presence of the Beech 
a�rcraft tax��ng on Runway 2� wh�ch, �f seen early 
enough, may have re�nforced the crew’s bel�ef that 
they were approach�ng what appeared to be an act�ve 
airfield.

The subsequent v�sual approach at Aldergrove caused 
more concern to the passengers than the m�ssed approach 
at Langford Lodge.  Radar data supports the accounts 
of passengers and the Tower controller that the a�rcraft 
carried	out	 significant	manoeuvres	at	 a	very	 late	 stage	
on the approach.  As the approach was clearly unstable, 
the crew would be expected to have carr�ed out a further 
go-around.  Add�t�onally, the Tower controller, who was 
observ�ng the a�rcraft’s manoeuvres, had the author�ty to 
�nstruct the crew to go-around �f she cons�dered that the 
a�rcraft was ‘dangerously pos�t�oned’ accord�ng to the 
definition	in	MATS	Part	1.



�3©  Crown copyr�ght 2006

 AAIB Bulletin: 12/2006 9M-MPL EW/C2006/05/01 

INCIDENT

Aircraft Type and Registration: Boe�ng 747-400, 9M-MPL

No & Type of Engines: 4 Pratt and W�tney 4056 turbofan eng�nes

Year of Manufacture: �998

Date & Time (UTC): �8 May 2006 at 0425 hrs

Location: Over the Thames estuary, england

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 20 Passengers - 348

Injuries: Crew - None Passengers - None

Nature of Damage: None

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

Commander’s Age: 47 years

Commander’s Flying Experience: �3,493 hours   (of wh�ch 2,804 were on type)
 Last 90 days - 72 hours
 Last 28 days - 38 hours

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

Synopsis

A	 passenger	 saw	 what	 appeared	 to	 be	 small	 flames	
com�ng from between the No � eng�ne exhaust shroud 
and	its	pylon;	the	flight	crew	were	informed.		The	engine	
�nd�cat�ons were normal; nevertheless, the commander 
decided	to	shut	the	engine	down.		The	‘flames’	continued	
unt�l the a�rcraft was slowed for an approach.  The 
a�rcraft landed uneventfully.  Invest�gat�on revealed that 
a rubber seal had torn, and that when ag�tated by the a�r 
flow	it	gave	the	appearance	of	flames.		There	had	been	
eleven prev�ous events reported on s�m�lar a�rcraft.  

History of the flight

The a�rcraft departed kuala Lumpar on a scheduled 
flight	to	London	(Heathrow),	with	a	flight	crew	of	two	
capta�ns and two co-p�lots.  One capta�n and co-p�lot 

operated the a�rcraft for �ts takeoff, cl�mb and the early 
part of the cru�se; th�s capta�n was des�gnated as the 
commander	for	the	flight.		The	other	captain	and	co-pilot	
flew	the	cruise	portion	of	the	flight	until	a	little	more	than	
one hour from land�ng when the or�g�nal crew resumed 
control of the a�rcraft.  

The	flight	was	uneventful	until	shortly	before	the	aircraft	
commenced �ts descent towards London.  A passenger 
observed	what	 appeared	 to	 be	 orange	 flames	 between	
the No � eng�ne exhaust shroud and �ts pylon.  The 
passenger po�nted th�s out to one of the cab�n crew, who 
immediately	informed	the	flight	crew	via	the	interphone.		
The ‘cru�se’ co-p�lot was sent to the rear of the passenger 
cab�n to look at the eng�ne through a w�ndow.  He also 
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saw	what	appeared	 to	be	flames,	and	went	back	to	 the	
flight	deck	to	report	this.		Having	discussed	the	situation,	
the ‘cru�se’ co-p�lot returned to the rear of the passenger 
cab�n and rema�ned there, �n �nterphone commun�cat�on 
with	the	flight	crew,	for	the	remainder	of	the	flight.		The	
‘cru�se’ capta�n also went to the passenger cab�n to assess 
the	situation,	before	returning	to	the	flight	deck	where	he	
confirmed	the	co-pilot’s	report.

The	flight	crew	and	the	‘cruise’	captain	evaluated	all	of	the	
ava�lable �nformat�on, �nclud�ng the eng�ne �nd�cat�ons, 
wh�ch were normal.  As the a�rcraft descended, they 
shut	down	the	No	1	engine,	and	pulled	 the	fire	handle	
(�n order to shut off the fuel and hydraul�c connect�ons 
to the eng�ne and �solate �t electr�cally).  As there were 
no	flight	deck	indications	of	an	engine	fire,	they	did	not	
discharge	the	fire	extinguisher	bottles.

After the eng�ne had been shut down, the ‘cru�se’ 
co-pilot	 reported	 that	 the	 ‘flames’	 appeared	 to	 remain,	
and when the a�rcraft decelerated from 290 kt to 250 kt, 
they appeared to �ncrease sl�ghtly.

The	flight	crew	informed	ATC	that	they	had	a	problem	
and	that	there	was	a	“ONe FOOT FLAMe” from the No � 
engine.		They	requested	a	priority	landing	with	the	fire	
serv�ce placed on standby.  The controller expla�ned 
that	the	flight	crew	would	need	to	declare	an	emergency	
in	 order	 to	 be	 given	 priority;	 the	 flight	 crew	 declared	
a ‘PAN’ and the a�rcraft was then radar vectored for a 
priority	landing.		When	Flap	5	was	selected,	the	‘flames’	
appeared to ext�ngu�sh.  The commander completed an 
uneventful automat�c approach and land�ng, and the 
aircraft	was	inspected	by	the	airport	fire	service	before	
tax��ng to the term�nal bu�ld�ngs.

Communications

Radio	communications	between	the	flight	crew	and	ATC	
were	analysed.		Although	the	flight	crew	did	inform	ATC	
of the a�rcraft’s problem, they d�d not use the st�pulated 
phraseology�; nonetheless, the commun�cat�on was 
clearly	understood	by	ATC.	 	Later,	 the	flight	 crew	did	
not	inform	ATC	when	the	‘fire’	had	ceased,	nor	that	the	
No � eng�ne had been shut down.  G�ven the ben�gn 
nature of the problem, and the fact that the land�ng was 
uneventful, there was no detr�mental outcome of these 
om�ss�ons.

Recorded data

The	 aircraft	was	fitted	with	 a	Cockpit	Voice	Recorder	
(CVR) and a Fl�ght Data Recorder (FDR).  The CVR 
recorded the last two hours of cockp�t aud�o.  However, 
desp�te t�mely requests to �solate power from the CVR, 
the useful record�ngs were overwr�tten by the t�me that 
the AAIB attended the a�rcraft.  The FDR recorded over 
53 hours of data.  

The a�rcraft took off at �557 hrs on �7 May 2006 and 
landed at Heathrow at 0442 hrs on �8 May 2006.  At 
04�7 hrs, the a�rcraft commenced �ts descent from 
FL360.  The autothrottle was �n VNAV mode and the 
thrust levers were retarded to fac�l�tate the descent.  
The parameters for the No � eng�ne �nd�cate that �t was 
shutdown at 0429 hrs w�th the a�rcraft at a pressure 
alt�tude of approx�mately �0,000 ft. 

There	 were	 no	 indications	 of	 an	 engine	 fire,	 engine	
overheat or any other eng�ne abnormal�ty.  

Footnote

�  CAP 4�3, the Radiotelephony Manual, g�ves the correct 
phraseology for declarat�on of urgency (‘PAN’) or emergency 
(‘MAYDAY’)
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Engineering examination

In�t�al exam�nat�on of the rear lower pylon area d�d not 
reveal	 any	evidence	of	burning	or	of	fluid	 leaks.	 	The	
area, both externally and �nternally, showed ev�dence of 
a dark ‘soot�ng’ type of sta�n�ng that was dry and of a 
long-term nature.  There was no ev�dence of hydraul�c 
fluid	loss	from	the	aircraft	reservoirs	nor	a	fuel	loss	or	
fuel tank �mbalance.  The a�rcraft’s hydraul�c and fuel 
systems	 were	 ‘powered	 up’	 and	 no	 fluid	 leaks	 were	
observed.  The No � eng�ne was ‘motored’ w�th the fuel 
selected	off	and	on	and	no	fluid	leaks	were	observed.		All	
the pylon panels, �nclud�ng the upper w�ng panel, and 
the eng�ne cowls, �nclud�ng the ‘C’ duct, were opened 
and	no	evidence	of	any	fluid	leaks	was	seen.		

A telephone call from the a�rcraft manufacturer’s 
Safety Serv�ces Department �nformed the AAIB of 

a number of prev�ous �nc�dents of reported a�rborne 
fire	in	the	area	of	the	lower	rear	pylon	and	the	engine	
ta�l p�pe.  In each case extens�ve exam�nat�on on the 
ground	found	no	evidence	of	a	fire	having	taken	place	
but	that	the	inboard	‘sacrificial’	bulb	seal	between	the	
lower rear area of the pylon and the ta�l p�pe had torn/
fa�led.  These bulb seals, part number 3�3T337�-2�, 
are c�rcular �n cross-sect�on, hollow, approx�mately 
�.25 �nches �n d�ameter, �4 �nches long, and made 
from	flame-orange-coloured,	high	temperature,	silicon	
rubber.  exam�nat�on of the a�rcraft �nvolved �n th�s 
�nc�dent showed that the bulb seal on the �nboard s�de 
of the No � lower rear pylon (F�gure �) had torn/fa�led 
along �ts fore/aft ax�s allow�ng the outer sect�on to 
protrude �nto the a�r stream around the pylon.

Follow�ng replacement of the eng�ne cowls and pylon 
panels the a�rcraft was taken to an �solated area of the 

Engine tail pipe Torn bulb seal

Lower rear pylon

Figure 1
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a�rport where low and h�gh eng�ne power runs were 
carried	 out.	 	 During	 these	 engine	 runs	 no	 fluid	 leaks	
were	noted	and	all	flight	deck	indications	were	normal.		
An observer was placed �n the seat �n the cab�n from 
where	 the	 ‘cruise’	 co-pilot	 observed	 the	flames	during	
the a�rcraft’s descent and he noted that dur�ng the full 
power	run	the	torn	bulb	seal	‘flapped’	in	the	airflow	in	a	
way	that	could	very	easily	be	mistaken	for	a	flame.		This	
‘flapping’	bulb	seal	was	also	seen	by	ground	observers.

The torn bulb seal was changed and the a�rcraft 
returned to serv�ce w�th no further problems reported 
regarding	 airborne	 fires	 in	 the	 areas	 of	 the	 pylon	 tail	
p�pe �nterface.

Previous history

In January 2002 the a�rcraft manufacturer �ssued 
747-400-FTD (Fleet Team D�gest)-54-0200�, rev�sed 
Apr�l 2006, alert�ng Boe�ng 747-400 operators w�th 
PW 4000 ser�es eng�nes to the poss�b�l�ty of torn/

damaged pylon ta�lp�pe bulb seals be�ng m�staken by 
passengers	 and	 flight	 crew	 members	 for	 flames	 as	 it	
fluttered	in	the	air	stream.

The FTD art�cle adv�sed operators of Boe�ng’s efforts 
to	 find	 a	 suitable	 replacement	 for	 the	 orange/red	 seal	
that	would	be	less	likely	to	be	mistaken	for	a	flame.		In	
March 2006, Boe�ng adv�sed operators that a su�table 
‘brown’ coloured replacement part for the orange/red 
seal	had	been	identified,	although	production	and	retrofit	
�ncorporat�on had not yet been scheduled.  Boe�ng 
recommended that operators �nspect the affected area on 
a per�od�c bas�s and replace damaged seals.

In the l�ght of the a�rcraft manufacturer’s cont�nu�ng 
rev�ew of th�s �ssue, together w�th the prov�s�on of an 
alternat�ve ‘brown’ coloured seal, the AAIB does not see 
the need for any recommendat�on.
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INCIDENT

Aircraft Type and Registration: Bombard�er DHC-8-3�� Dash 8, G-WOWC

No & Type of Engines: 2 Pratt & Wh�tney Canada PW�23 turboprop eng�nes

Year of Manufacture: �99�

Date & Time (UTC): �� Apr�l 2006 at �250 hrs

Location: Plymouth A�rport, Devon

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

Persons on Board: Crew - 5 Passengers - 42

Injuries: Crew - None Passengers - None

Nature of Damage:	 Damage	to	tail	strike	sensor	and	its	fibreglass	cover	

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

Commander’s Age: 4� years

Commander’s Flying Experience: 8,947 hours (of wh�ch 2,349 were on type)
 Last 90 days - 97 hours
 Last 28 days - 20 hours

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

Synopsis

After a turbulent ILS approach to Runway 3� at  
Plymouth	 Airport	 the	 aircraft	 landed	 firmly	 and 
bounced.  Dur�ng the land�ng the a�rcraft’s TOUCH 

RUNWAY warn�ng l�ght �llum�nated, �nd�cat�ng that the 
a�rcraft’s ta�l had made contact w�th the runway.  There 
was no structural damage to the a�rcraft. The �nc�dent 
occurred through a comb�nat�on of turbulence, w�ndshear 
and the p�lot’s �nappropr�ate response to reduc�ng a�rspeed 
throughout	the	final	10	seconds	of	the	approach.

History of the flight

The a�rcraft was operat�ng from London Gatw�ck A�rport 
to Plymouth A�rport.  Before depart�ng from Gatw�ck the 
flight	crew	noted	that	the	wind	at	Plymouth	was	forecast	
to be strong and gusty from the south-west.

The TAF for the per�od �000 hrs to �900 hrs forecast a 

w�nd from 240º at �5 kt gust�ng to 25 kt.  The weather 

recorded at the t�me of the �nc�dent �nd�cated that the 

w�nd was predom�nately from 230º, but vary�ng �n 

d�rect�on between 200º and 280º, at �6 kt gust�ng to 

27 kt.  The v�s�b�l�ty was 5,000 m �n moderate ra�n and 

m�st, w�th scattered cloud at 400 ft agl and broken cloud 

at 800 ft agl.

The	departure	and	cruise	phases	of	the	flight	progressed	

uneventfully.		Before	descent	the	flight	crew	obtained	the	

actual weather for Plymouth A�rport from ATC; �t was 

s�m�lar to the forecast obta�ned at Gatw�ck.  As a result 

the commander, who was PF, br�efed the co-p�lot about 

the poss�b�l�ty of w�ndshear and asked h�m to mon�tor 
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carefully the a�rcraft’s IAS and vert�cal speed dur�ng the 
approach.  He added that �n accordance w�th company’s 
Standard	Operating	Procedures,	he	would	add	a	“pad”	
to the VReF speed due to the strong and gusty w�nd.  
These procedures spec�fy that an �ncrement of half the 
w�nd speed and the ent�re gust factor should be added 
to VReF subject to a m�n�mum �ncrement of 5 kt and a 
max�mum �ncrement of 20 kt.  The add�t�onal speed �s 
to guard aga�nst sudden drops �n a�rspeed due to w�nd 
shear.  The commander also dec�ded to use the normal 
landing	 configuration	 of	 Flap	 15	 because	 this	 setting	
perm�tted a h�gher crossw�nd l�m�t than Flap 35.

The land�ng we�ght of the a�rcraft was 39,000 lb.  As a 
result, the operat�ng crew would have used the speeds 
l�sted on the 40,000 lb land�ng card.  The VReF, w�th 
Flap �5, would have been �07 kt.  G�ven the w�nd 
cond�t�ons, the commander would have been expected 
to	fly	a	VAPP of approx�mately �25 kt; the a�rcraft should 
have touched down approx�mately 6 kt less, at ��9 kt.  
The centre of grav�ty of the a�rcraft was �n the m�ddle 
of the allowable range.

The ILS progressed normally desp�te cond�t�ons be�ng 
very turbulent.  The commander reported that he became 
v�sual w�th the runway at approx�mately 300 ft aal, 
�00 ft above Dec�s�on He�ght, and he d�sconnected the 
autop�lot.  He then lowered the nose �n order to br�ng 
the touchdown po�nt closer to the threshold than the 
touchdown markers �,000 ft from the threshold.  As the 
a�rcraft crossed the runway threshold, at approx�mately 
�5 ft aal, just as the commander commenced the land�ng 
flare,	both	he	and	the	co-pilot	reported	sensing	a	“sinking	
feel�ng”.  The commander appl�ed a small amount of 
power and pulled the control column back sl�ghtly �n 
an attempt to arrest the rate of descent.  There was no 
GPWS s�nk rate warn�ng.

The	 aircraft	 landed	 firmly	 and	 the	 operating	 crew	
perceived	 that	 it	 “bounced	 slightly”.	 	At	 this	point	 the	
co-p�lot reported that he not�ced the TOUCHeD RUNWAY 

warn�ng l�ght had �llum�nated.  The commander stated 
that he could not recall �f the warn�ng �llum�nated as a 
result	of	the	first	or	second	touchdown.

The a�rcraft was then tax�ed onto �ts stand where the 
commander reported the warn�ng l�ght to the eng�neers and 
the awa�t�ng operat�ng crew.  Upon �nspect�on, the only 
damage found was to the ‘touched runway’ sensor and �ts 
fa�r�ng; there was no structural damage to the a�rcraft.

Plymouth Airport

The Uk Aeronaut�cal Informat�on Package (AIP) 
conta�ns the follow�ng warn�ngs �n the sect�on for 
Plymouth A�rport:

‘In strong wind conditions windshear and 
turbulence may be experienced on the approach 
to or climb out from any runway. Downdraught 
effect and sudden changes in wind velocity are 
possible in light wind conditions.’

‘Significant differences may occur between the 
surface wind velocity reported by ATC and the 
actual wind at approximately 100 ft aal.’

These	warnings	are	also	printed	on	the	airfield	charts	for	
Plymouth	used	by	the	operator’s	flight	crew.

Aircraft handling qualities

Flap	15	is	the	normal	landing	configuration	for	a	Dash	8.		
Flap 35 �s ava�lable, but normally �t �s only used when 
land�ng d�stance �s a l�m�t�ng factor.  Due to the w�nd 
cond�t�ons the commander elected to make a Flap �5 
approach and land�ng because the crossw�nd l�m�t w�th 
Flap �5 �s 6 kt greater than w�th Flap 35.  W�th Flap �5 set, 
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the a�rcraft had a crossw�nd l�m�t of 27 kt on a wet runway.  

Also, the a�rcraft �s more respons�ve w�th Flap �5 due to 

the lower a�rframe drag. 
 

The operat�ng company commented that dur�ng a 

normal	 landing,	 the	 aircraft	 should	be	flared	 at	 or	 just	

below �0 ft agl and the throttles closed at the same t�me.  

Additionally,	if	the	aircraft	is	flared	to	a	pitch	attitude	of	

more than 6º nose up, there �s a r�sk of ta�l str�ke.

Flight Data Recorder

The Fl�ght Data Recorder (FDR) was sent by the operator 

to an approved commerc�al av�on�cs serv�c�ng fac�l�ty 

for download and the recovered data was subsequently 

suppl�ed to the AAIB for analys�s.

A t�me-h�story of the relevant parameters dur�ng the 

�nc�dent land�ng �s shown at F�gure �.  The data presented 

at F�gure � starts as G-WOWC was establ�shed on the 

glideslope,	flaps	up,	descending	through	2,000	ft	amsl,	

w�th �50 kt a�rspeed and decelerat�ng.  The eng�ne 

torques were 5% and the propeller speeds were just over 

900 rpm.  The autop�lot was engaged.

The	 flaps	 were	 then	 lowered,	 extending	 to	 the	

approach and land�ng sett�ng of �5º by �,600 ft amsl 

as the a�rcraft cont�nued to descend and slow down 

(w�th small adjustments �n eng�ne torque and a�rcraft 

pitch	to	maintain	this	descent	profile).		As	the	aircraft	

passed through �,450 ft amsl and ��7 kt (8 kt below 

the appropr�ate VAPP), there was an �ncrease �n eng�ne 

torque (to 25%) followed by an �ncrease �n propeller 

speed (to the �,200 rpm max�mum).

Cont�nuous changes to p�tch (between -�.5º and +2.5º) 

and torque (between �8% and 4�%) were made for the 

next 60 seconds as G-WOWC cont�nued to descend at 

a rate of about 670 ft/m�n.  Dur�ng th�s port�on of the 

descent the a�rspeed slowed to ��0 kt (�5 kt below the 
appropr�ate VAPP) before �ncreas�ng to about �25 kt, 
the appropr�ate VAPP, as the a�rcraft passed through 
820 ft amsl.  At th�s po�nt, just under 30 seconds before 
touchdown, the autop�lot was d�sconnected.

Immed�ately after autop�lot d�sconnect, there was a 
nosedown elevator �nput caus�ng the a�rcraft to p�tch 
down to -6º and accelerate to �3� kt.  The descent rate 
also �ncreased to 750 ft/m�n and the a�rcraft descended 
below the gl�deslope.  The a�rspeed then began to 
reduce as the p�tch att�tude started to �ncrease and the 
eng�ne torque started to reduce.  Ten seconds before 
touchdown, the a�rspeed was �25 kt (VAPP) and st�ll 
reduc�ng, the eng�ne torques were 7% and reduc�ng, 
and the he�ght above ground level was �22 ft over 
rising	terrain	towards	the	airfield.		The	propeller	speed	
for	Engine	2	then	reduced,	gradually	at	first	 then	more	
rap�dly together w�th eng�ne � just before touchdown; 
these changes were a consequence of the reduc�ng a�r 
speed	in	the	landing	flare.		Coincidentally,	there	was	also	
a small �ncrease �n eng�ne torques.  The p�tch att�tude 
during	the	flare	was	checked	at	+4º	for	about	one	second	
as the a�rcraft descended below 20 ft agl.

G-WOWC touched down w�th a max�mum recorded 
p�tch att�tude of +8º at 94 kt (3� kt below the appropr�ate 
VAPP and �3 kt below VReF), w�th a peak vert�cal 
accelerat�on of +2.3g.  The nose gear contacted the 
ground �.6 seconds later.

The data sampl�ng rate of one sample/second for both 
rad�o he�ght and pressure alt�tude meant that detect�ng 
signs	 of	 sink	 in	 the	final	 stages	 of	 the	 approach	using	
the recorded data would be unrel�able, part�cularly �f the 
s�nk was trans�tory.
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Figure 1

Sal�ent FDR Parameters - Approach and Land�ng
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Analysis

The commander commented he had exper�enced the 
cond�t�ons ment�oned �n the AIP when land�ng on 
Runway 3� at Plymouth.   G�ven the w�nd at the t�me and 
bear�ng �n m�nd the AIP warn�ngs, �t �s l�kely that some 
form of w�ndshear reduced the a�rcraft’s IAS dur�ng the 
final	stages	of	the	approach.

Soon after the autop�lot was d�sconnected, the a�rcraft 
p�tched nose down and descended below the gl�deslope.  
Th�s happened at about the t�me the commander became 
v�sual w�th the runway and at the same t�me the throttles 
were	retarded.		The	IAS	then	fluctuated	between	120	kt	
and �30 kt unt�l 7 seconds before touchdown.  In 
turbulent cond�t�ons �t �s common pract�ce for p�lots to 
allow	the	speed	to	fluctuate	around	VAPP wh�lst ensur�ng 
that �t does not go below VReF.

Next, at about 90 ft aal, the IAS reduced below the 
appropr�ate VAPP and the throttles were retarded a l�ttle 
further.  Because the a�rcraft was relat�vely heavy, th�s 
closure of the throttles would have �ncreased drag caused 
by the propellers and reduced l�ft over the �nboard 
sect�ons of the w�ngs.  All of these factors comb�ned 
would have caused the IAS to cont�nue decreas�ng and 

for the a�rcraft’s s�nk rate to �ncrease.  Flar�ng the a�rcraft 
at 20 ft agl, h�gher than the recommended �0 ft agl, 
further reduced the a�rcraft’s a�rspeed.

The reduct�on �n thrust, comb�ned w�th a slow and heavy 
a�rcraft, would have �ncreased the a�rcraft’s rate of 
descent	and	may	have	caused	the	“sinking	feeling”	felt	
by the crew.  Any negat�ve w�nd shear would also have 
aggravated the reduct�on �n a�rspeed and w�ng l�ft.  Just 
after	 the	“sinking	 feeling”	was	perceived,	 the	 throttles	
were advanced sl�ghtly, and the commander ra�sed the 
a�rcraft’s nose to reduce the rate of descent pr�or to 
touchdown.  Th�s p�tch up led to a sl�ght over-rotat�on 
of the a�rcraft at touchdown and the ‘touched runway’ 
sensor contact�ng the runway.  

Conclusion

The �nc�dent occurred through a comb�nat�on of 
turbulence, w�ndshear and the p�lot’s �nappropr�ate 
response	 to	 reducing	 airspeed	 throughout	 the	 final	
�0 seconds of the approach.  The handl�ng p�lot’s control 
�nputs caused the a�rcraft’s p�tch att�tude to exceed the 
6º nose-up l�m�t, beyond wh�ch there �s a r�sk of a ta�l 
str�ke.  In th�s �nc�dent the consequent�al damage was 
l�m�ted to the ‘touched runway’ sensor.
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ACCIDENT

Aircraft Type and Registration: Beagle B�2� Ser�es � Pup, G-AZSW

No & Type of Engines: � Cont�nental Motors Corporat�on O-200-A p�ston eng�ne

Year of Manufacture: �969

Date & Time (UTC): 3 September 2006 at �453 hrs

Location: Sandown Beach, Isle of W�ght

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage: Damage to nose land�ng gear and propeller eng�ne 
cowl�ng, �mmers�on �n salt water

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

Commander’s Age: 68 years

Commander’s Flying Experience: 5,029 hours
 Last 90 days - �9 hours
 Last 28 days - �0 hours

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

Synopsis

After tak�ng part �n an a�r race, as the p�lot slowed the 
a�rcraft to jo�n others prepar�ng to land, the a�rcraft’s 
eng�ne progress�vely lost power.  Th�s resulted �n the 
a�rcraft d�tch�ng �n shallow water just offshore from 
Sandown Beach.

History of the flight

The p�lot had just taken part �n the Royal Aero Club’s 
‘Schne�der Trophy A�r Race’.  In preparat�on to rejo�n 
the	circuit	at	Bembridge	Airfield	on	the	Isle	of	Wight,	
he enr�ched the m�xture, throttled back and p�tched up 
to slow the a�rcraft, when the eng�ne progress�vely lost 
power.  At th�s po�nt, the weather had just started to close 
�n and the a�rcraft was at an alt�tude of around 500 ft to 

600 ft, over the sea, just offshore at Sandown.  The p�lot 
reported that he selected the fuel pump, changed fuel 
tanks and pulled the carburettor heat control, but th�s 
d�d not restore power on.  He then dec�ded to abandon 
any further attempt to restart the eng�ne and to carry 
out a precaut�onary land�ng on the beach at Sandown.  
However, real�s�ng that breakwaters pos�t�oned across 
the beach precluded th�s, he dec�ded �nstead to put 
down on the shallow water just offshore.  A successful 
ditching	was	made,	with	 the	 aircraft	 floating	 initially	
before dr�ft�ng to the beach.  The p�lot was wear�ng 
a full harness, was un�njured and vacated the a�rcraft 
through the left s�de door.
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In h�s report to the AAIB, the p�lot stated that the r�ght 
fuel tank was selected when the power loss occurred.  
The contents of th�s tank were low but, �n h�s judgement, 
adequate, and he reported that there was some 60 kg of 
fuel on board the a�rcraft at the t�me.  

exam�nat�on of the a�rcraft by a ma�ntenance 
organ�sat�on fa�led to reveal any obv�ous reason for the 
eng�ne fa�lure.  The p�lot has offered several poss�ble 
reasons for the fa�lure, �nclud�ng unport�ng of the fuel 
offtake �n the tank as the a�rcraft p�tched up, r�ch cut due 

to the abrupt m�xture enr�chment w�th a hot eng�ne and 
go�ng from full to low power too qu�ckly.  However, 
carburettor �c�ng would seem the most l�kely reason, 
g�ven the follow�ng SYNOP� report for St Cather�ne’s 
on the Isle of W�ght at �450 hrs:

Temperature �8.8ºC, Dew po�nt �8ºC
      (a relat�ve hum�d�ty of 95%)

These cond�t�ons would have been conduc�ve to the 
format�on of severe carburettor �c�ng at any power.

Footnote

�    A mar�t�me meterolog�cal report from a land or sh�p based 
observ�ng stat�on.
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ACCIDENT

Aircraft Type and Registration:  Cessna A�52 Aerobat, G-BRCD

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

Year of Manufacture:  �978 

Date & Time (UTC):  25 August 2006 at �225 hrs

Location:  White	Waltham	Airfield,	Berkshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - � (M�nor) Passengers - � (M�nor)

Nature of Damage:  extens�ve

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

Commander’s Age:  53 years

Commander’s Flying Experience:  �89 hours (of wh�ch �.�5 were on type)
 Last 90 days - �0 hours
 Last 28 days -   3 hours

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

Synopsis

The a�rcraft landed normally from a steeper than usual 
approach.  Dur�ng the land�ng roll the a�rcraft h�t a bump 
and bounced tw�ce, land�ng heav�ly.  The nose wheel 
detached from the nose leg, caus�ng the leg to d�g �nto 
the grass surface.  The a�rcraft p�tched forward and 
came to rest ups�de down.  Ne�ther of the two occupants 
was ser�ously �njured and both were able to vacate the 
a�rcraft.  A fat�gue fracture �n the nose gear leg was 
cons�dered a poss�ble cause of the nose wheel detach�ng 
from the a�rcraft.

History of the flight

The p�lot had recently jo�ned a synd�cate wh�ch owned 
the	aircraft.		She	had	completed	a	check	flight	and	one	
other	flight	in	the	aircraft	prior	to	the	accident	flight.		The	

pilot	had	planned	to	fly	with	a	colleague	from	her	home	

airfield	 at	 Shoreham	 in	Sussex	 to	White	Waltham.	 	 In	

preparation	for	the	flight,	and	since	it	was	her	first	visit	

to Wh�te Waltham, the p�lot spent some t�me study�ng the 

airfield	details,	which	included	specific	noise	abatement	

procedures.

The	 flight	 to	 White	 Waltham	 was	 uneventful	 and	

conducted	in	fine	conditions	and	light	winds.		An	overhead	

join	 was	 flown	 for	 the	 grass	 Runway	 25.	 	When	 the	

a�rcraft was downw�nd, the p�lot’s colleague prompted 

her	 to	 turn	finals,	 being	 aware	 of	 the	 noise	 abatement	

c�rcu�t pattern.  The p�lot thought th�s was a b�t early but 

nevertheless commenced a turn onto base leg.  As the 

aircraft	became	established	on	finals,	it	became	clear	to	
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the p�lot that the a�rcraft was h�gh on the approach, and 
she cons�dered a go-around.  However, as the a�rcraft 
was correct�ng to a normal approach path sat�sfactor�ly 
she cont�nued the approach.  

Although	the	final	stage	of	the	approach	was	still	steeper	
than usual, the p�lot reported that the touchdown �tself 
appeared normal.  The p�lot was expect�ng the land�ng 
surface to be bumpy, but the �n�t�al roll-out was qu�te 
smooth.  Then, after s�x or seven seconds, the a�rcraft 
h�t a bump wh�ch caused �t to become a�rborne aga�n 
temporar�ly.  The a�rcraft landed aga�n heav�ly, apparently 
on all three wheels together, before bounc�ng a second 
t�me.  When the a�rcraft came down aga�n, the p�lot 
felt the nose leg d�g �nto the ground before the a�rcraft 
p�tched forwards and turned over.  

The a�rcraft suffered extens�ve damage but there was 
no	fuel	leak	and	no	fire.	 	Emergency	services	attended	
the scene, though both occupants had been adequately 
restra�ned by full harnesses and rece�ved only m�nor 
�njur�es.  W�th m�nor damage to the cab�n, they were 
able to leave v�a the ma�n door.  

Possible causes

Engineering	 personnel	 at	 the	 airfield	 inspected	 the	
a�rcraft and commented to the p�lot that there was 

a poss�ble fat�gue fracture �n the nose leg.  From 
photographs suppl�ed by the p�lot, �t was clear that 
the nose leg fork had detached from the sc�ssor l�nk 
assembly on the shock strut.  Although the photographs 
showed s�gns of an overload fa�lure �n the fork 
attachment to the strut, �t was not poss�ble to say from 
the photographs whether the fa�lure was caused �n 
overload or prec�p�tated by fat�gue.

The p�lot cons�dered that �t had not been pract�cal to 
initiate	 a	 go-around	 at	 the	 time	of	 the	first	 bounce,	 as	
the a�rcraft had lost too much energy at that po�nt and 
to attempt to do so may have made matters worse.  She 
also cons�dered whether a go-around would have been 
advisable	from	finals,	particularly	considering	her	 lack	
of exper�ence on the a�rcraft.  However, she felt that 
the land�ng �tself was good, so d�d not th�nk the steeper 
than normal approach was a factor �n the acc�dent.  As 
for the nose gear fa�lure, the p�lot thought that she had 
exper�enced several occas�ons when the nose gear had 
landed harder, so cons�dered �t l�kely that fat�gue had 
�ndeed been a factor �n the nose gear fa�lure.
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ACCIDENT

Aircraft Type and Registration:  Cessna F�50L, G-AYkL

No & type of Engines:  � Cont�nental O-200-A p�ston eng�ne

Year of Manufacture:  �970 

Date & Time (UTC):  �6 August 2006 at �322 hrs

Location:  Netherthorpe	Airfield,	Nottinghamshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - � (M�nor) Passengers - � (M�nor)

Nature of Damage:  Severe damage to propeller, fuselage and w�ngs

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

Commander’s Age:  57 years

Commander’s Flying Experience:  459 hours (of wh�ch 325 were on type)
 Last 90 days - 5 hours
 Last 28 days -  � hour

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

Synopsis

The a�rcraft was depart�ng from Runway 24 at 
Netherthorpe.  Dur�ng the takeoff the �n�t�al accelerat�on 
was normal, but as the a�rcraft became a�rborne the 
eng�ne power appeared to reduce.  The p�lot attempted to 
�ncrease a�rspeed by lower�ng the nose, but after a short 
d�stance the r�ght w�ng dropped and the a�rcraft struck 
the ground.

History of the flight

The	pilot	had	planned	to	take	a	friend	on	a	local	flight	

before return�ng to Netherthorpe.  They arr�ved at the 

airfield	at	approximately	1240	hrs	and	the	pilot	carried	out	

the normal da�ly �nspect�on.  The fuel sample check was 

sat�sfactory w�th no �nd�cat�on of water contam�nat�on.  

As the fuel state was low the p�lot refuelled the a�rcraft, 

upl�ft�ng 29.5 l�tres.  A v�sual �nspect�on of the fuel tanks, 
follow�ng the refuell�ng, showed them to be just under 
half full.  The weather was good w�th a surface w�nd 
from 270º at 5 kt, v�s�b�l�ty of approx�mately 8 km and 
broken cloud at 3,000 ft.  Wh�lst the temperature was not 
recorded, the p�lot descr�bed the amb�ent cond�t�ons as 
warm but not hot.  

Netherthorpe	Airfield	has	two	runways,	Runway	06/24	
and Runway �8/36:  Runway 24 was the act�ve runway 
at the t�me of the acc�dent.  Runway 24 �s 553 metres 
long and 36 metres w�de w�th a grass surface; at the 
t�me of the acc�dent the surface was dry, hard and had 
recently been mown.  It also has a �.9% uph�ll slope and 
the	airfield	elevation	is	254	ft	amsl.
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The eng�ne start and the power checks were normal and 

the p�lot expla�ned to h�s passenger the act�ons that he was 

perform�ng.  He emphas�sed the �mportance of check�ng 

for a drop �n rpm dur�ng the magneto and carburettor heat 

check, and ensured that the rpm returned to normal when 

both magnetos were selected and when the carburettor 

heat was selected OFF.  Hav�ng completed the relevant 

checks the p�lot tax�ed the a�rcraft to the hold�ng po�nt 

for Runway 24.  

At the hold�ng pos�t�on the p�lot carr�ed out the 

pre-takeoff checks follow�ng h�s checkl�st.  Th�s �ncluded 

another check for carburettor �c�ng, although none was 

ev�dent.  It was also the p�lot’s pract�ce to keep h�s hand 

on the carburettor heat knob unt�l he pushed �t back �n; 

th�s was to prevent leav�ng �t �nadvertently selected 

to ON.	 	 The	 pilot	 selected	 the	 flaps	 to	 10º.	 	 Having	

completed the pre-takeoff checks, the a�rcraft was l�ned 

up on Runway 24 ready for departure.  The w�ndsock 

was hang�ng l�mply �n the l�ght breeze w�th the general 

w�nd d�rect�on from 270º.  

The p�lot appl�ed full throttle; the eng�ne responded 

and the a�rcraft accelerated normally.  The �ntersect�on 

of the two runways was the po�nt at wh�ch the p�lot 

normally dec�ded whether to cont�nue or abandon a 

takeoff.  At th�s po�nt the IAS was 45 mph, wh�ch was 

normal, and the p�lot cont�nued towards the 55 mph 

requ�red for l�ft off.  The p�lot reported that, shortly 

after the �ntersect�on, the rate of accelerat�on reduced.  

He cons�dered abandon�ng the takeoff but bel�eved 

that	 there	 was	 insufficient	 runway	 remaining	 to	 stop	

and, w�th the a�rcraft respond�ng to aft control column 

�nputs, he ra�sed the nose and l�fted off.   

The a�rcraft cl�mbed slowly to approx�mately 50 ft, at 

wh�ch po�nt the p�lot lowered the nose �n an attempt to 

�ncrease the a�rspeed.  Approx�mately 400 metres from 

the up-w�nd end of the runway, the r�ght w�ng dropped 
and	 the	 aircraft	 impacted	 the	 surface	 of	 a	 grass	 field.		
The a�rframe was heav�ly d�srupted and both persons on 
board were sl�ghtly �njured.  The p�lot and h�s passenger 
were able to release the�r harnesses and vacate the a�rcraft 
through	 the	normal	 access	doors.	 	The	 airfield	Rescue	
and F�re F�ght�ng Serv�ce attended the scene promptly.

Weight and CG

The calculated we�ght of the a�rcraft for the departure 
was �,59� lbs, w�th the CG at + 34.9 �nches from the 
manufacturer’s datum.  The a�rcraft was thus close to �ts 
max�mum takeoff we�ght of �,600 lbs w�th the CG near 
the m�d-po�nt of �ts perm�tted range. 

Performance

The Owner’s Manual prov�des performance data for the 
p�lot to determ�ne the Take-Off Run Requ�red (TORR) 
and Take-Off D�stance Requ�red (TODR) to 50 ft.  The 
manufacturer’s performance data was appl�ed to the 
follow�ng cond�t�ons: a level, hard, dry, grass surface 
at 254 ft amsl, w�th an amb�ent temperature of �5ºC, 
a	zero	headwind	component	and	flaps	set	 to	10º.	 	The	
resultant TORR was 220 metres and the TODR was 
460 metres.  The manufacturer’s data requ�red these 
d�stances to be �ncreased by �0% for each add�t�onal 
35ºF; thus at an amb�ent temperature of 34ºC the TORR 
was 242 metres and the TODR was 506 metres.  No 
d�stance �ncrement for the up slope was ava�lable �n 
the	 Owners	Manual.	 	 The	 CAA	 Safety	 Sense	 Leaflet	
7C ‘Aeroplane Performance’ suggests an �ncrement of 
�0% for a 2% uph�ll slope.  Th�s �ncreases the TORR to 
between 242 metres and 266 metres for the temperature 
range cons�dered.  

The follow�ng �nformat�on �s �ncluded �n the Owner’s 
Manual	regarding	the	use	of	flap	during	takeoff:
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FLAP SETTINGS

Normal and obstacle clearance take-offs are 
performed with flaps up.  The use of 10° flaps 
will shorten the ground run approximately 10%, 
but this advantage is lost in the climb to a 50 foot 
obstacle.  Therefore the use of 10° flaps is reserved 
for minimum ground runs or for take-off from soft 
or rough fields with no obstacles ahead.

If 10° of flap are used in ground runs, it is 
preferable to leave them extended rather than 
retract them in the climb to the obstacle.  The 
exception to this rule would be in a high altitude 
take-off in hot weather where climb would be 
marginal with flap 10°.  Flap deflections of 30° 
and 40° are not recommended at any time for 
take-off. 

The	 CAA	 Safety	 Sense	 Leaflet	 7C	 ‘Aeroplane 
Performance’ recommends that the appropr�ate Publ�c 
Transport	 factor	 should	be	 applied	 for	 all	 flights.	 	 For	
takeoff th�s factor �s �.33 and appl�es to all s�ngle-eng�ned 
aeroplanes and to mult�-eng�ned aeroplanes w�th l�m�ted 
performance schedul�ng (Group e).  Th�s factor takes 
�nto account:

• Lack of pract�ce
• Incorrect speeds / techn�ques

• Aeroplane and eng�ne wear and tear
• Less than favourable cond�t�ons   

Analysis

The a�rcraft was operat�ng close to �ts max�mum 
we�ght w�th the CG at a m�d-pos�t�on.  The p�lot had 
operated from Runway 24 at Netherthorpe �n s�m�lar 
weather cond�t�ons and close to the max�mum we�ght 
on	previous	occasions.	 	With	10°	of	flap	 selected	 the	
performance dur�ng these departures had been adequate. 
However, the Owner’s Manual states that normal and 
obstacle clearance takeoffs should be performed w�th 
the	flaps	up.

The p�lot had carr�ed out the eng�ne pre-takeoff checks, 
wh�ch were normal, and had checked the carburettor 
heat�ng, wh�ch he then selected off �mmed�ately pr�or to 
departure.	 	The	 runway	 length	available	was	sufficient	
�n accordance w�th the manufactures performance 
requ�rements, even allow�ng for the Publ�c Transport 
takeoff safety factor of �.33.

No	explanation	for	the	loss	of	power	was	identified	and	
although the amb�ent temperature was not recorded, �t 
was descr�bed as warm rather than hot.  The w�ng drop 
and loss of control were cons�dered to be the result of 
the p�lot attempt�ng to ma�nta�n or �ncrease he�ght, w�th 
a subsequent loss of a�rspeed lead�ng to a stall.
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ACCIDENT

Aircraft Type and Registration:  Cessna R�72k Hawk XP, G-BPCI

No & type of Engines:  � Cont�nental Motors IO-360-k p�ston eng�ne

Year of Manufacture:  �977 

Date & Time (UTC):  7 August 2006 at �330 hrs

Location:  Plockton	Airfield,	Kyle	of	Lochalsh,	Scotland

Type of Flight:  Pr�vate 

Persons on Board:  Crew -� Passengers - 2

Injuries:  Crew - None   Passengers - None  

Nature of Damage:  Fracture to left nosewheel hub, substant�al damage to the 
eng�ne bulkhead, d�stort�on to the fuselage s�de panels, 
and a str�ke on one propeller blade t�p

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

Commander’s Age:  50 years

Commander’s Flying Experience:  446 hours (of wh�ch 79 were on type)
 Last 90 days - 6 hours
 Last 28 days - 3 hours

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

Synopsis

On land�ng the a�rcraft was reported to have touched 
down	on	its	main	wheels	first	but	when	the	nosewheel	
touched down, the a�rcraft became hard to control.  The 
a�rcraft was brought to a halt on the runway.  Subsequent 
�nspect�on revealed damage cons�stent w�th a heavy 
�mpact on the nosewheel.

History of the flight

After	an	uneventful	flight	from	Cumbernauld	to	Plockton	
the	pilot	flew	an	approach	to	Runway	20.		He	stated	that	
because	the	runway	was	quite	short,	he	selected	full	flap	
and ma�nta�ned both the correct he�ght and a�rspeed 
throughout the approach.  The p�lot reported that the 

weather at the t�me was good w�th a south-westerly w�nd 
of less than 5 kt.

The	pilot	believed	the	main	wheels	touched	down	first	
but stated that when the nosewheel touched down the 
a�rcraft ‘reacted badly’.  The two passengers reported 
hear�ng a no�se as the nosewheel touched down.  The 
p�lot brought the a�rcraft to a halt on the runway and 
shut down.

Aircraft inspection

Subsequent �nspect�on of the a�rcraft revealed part of the 
left	side	of	the	nosewheel	hub	had	fractured,	deflating	the	
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tyre.  Further exam�nat�on revealed substant�al damage 
to the eng�ne bulkhead and d�stort�on to the fuselage s�de 
panels, cons�stent w�th a heavy �mpact on the nosewheel.  

One of the propeller t�ps also showed ev�dence of hav�ng 
struck the ground.
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ACCIDENT

Aircraft Type and Registration:  Cessna R�82, G-BOWO

No & type of Engines:  � Lycom�ng O-540-J3C5D p�ston eng�ne

Year of Manufacture:  �978 

Date & Time (UTC):  � September 2006 at �637 hrs

Location:  Runway 22, Wolverhampton A�rport

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Nose land�ng gear and propeller damaged

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

Commander’s Age:  76 years

Commander’s Flying Experience:  660 hours (of wh�ch 4 were on type)
 Last 90 days - 6 hours
 Last 28 days - 3 hours

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

Synopsis

The a�rcraft landed �n gusty w�nd cond�t�ons and the 
nosewheel collapsed.  

History of the flight 

The p�lot had recently purchased the a�rcraft and was 
carry�ng out c�rcu�ts us�ng Runway 22 at Wolverhampton 
A�rport.  Th�s asphalt runway has an ava�lable land�ng 
d�stance of 574 m (�,880 ft), a w�dth of �8 m (59 ft) 
and a downslope.  The surface w�nd was gusty and 
the reported w�nd at the t�me of the acc�dent was from 
230º at �5 kt.   

The	 Flight	 Information	 Service	 Officer	 (FISO)	 on	
duty �n the tower reported that on the th�rd or fourth 
c�rcu�t the a�rcraft bounced on land�ng and carr�ed 

out a go-around.  The p�lot then called to say that he 
was	 leaving	 the	circuit	 for	a	 local	flight.	 	After	about	
10	minutes	the	aircraft	returned	to	the	airfield	and	the	
p�lot made a further approach to Runway 22.  The FISO 
watched the a�rcraft land�ng, saw �t ‘porpo�se’ and then 
land nose down, whereupon the nose land�ng gear 
collapsed.   Ne�ther person on board was �njured �n the 
acc�dent.  

The p�lot reported that he had exper�enced a sudden 
gust of crossw�nd as the a�rcraft touched down, wh�ch 
l�fted the a�rcraft back �nto the a�r and then dropped 
�t suddenly, caus�ng a hard land�ng on the nosewheel.  
The max�mum demonstrated crossw�nd component for 
the Cessna �82 ser�es of a�rcraft �s �5 kt.  
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An A�rcraft Owners and P�lots Assoc�at�on (AOPA) study 
on land�ng acc�dents showed that land�ng was the phase 
of	flight	when	most	Cessna	182	accidents	occurred,	and	
that the type had a greater proport�on of hard land�ng 
acc�dents relat�ve to other comparable types.  The study 

noted that common factors �n the acc�dents were:  p�lots 
trans�t�on�ng from types of a�rcraft w�th l�ghter elevator 
controls; a forward centre of grav�ty, wh�ch typ�cally 
occurred w�th two persons on board, and poor speed 
control	on	short	finals.					
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ACCIDENT
 
Aircraft Type and Registration:  Denney Kitfox Mk 3, G-DJNH

No & type of Engines:  1 Rotax 582 piston engine

Year of Manufacture:  1991 

Date & Time (UTC):  13 July 2006 at 1355 hrs

Location:  Old Sarum Airfield, Wiltshire

Type of Flight:  Private 

Persons on Board:  Crew - 1 Passengers - 1

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to left landing gear, left wing tip and propeller

Commander’s Licence:  Air Transport Pilot’s Licence

Commander’s Age:  60 years

Commander’s Flying Experience:  24,395 hours (of which 40 were on type)
 Last 90 days - 25 hours
 Last 28 days - 15 hours

Information Source:  Aircraft Accident Report Form submitted by the pilot

Synopsis

The pilot reported that the aircraft encountered a gust of 
wind shortly after takeoff which caused the aircraft to 
contact the ground.

Circumstances

The aircraft was taking off from the grass Runway 06 
at Old Sarum.  The surface wind was reported by the 

pilot as being from 030º(M) at 15 kt and gusty.  At an 

estimated 5 ft above the runway, a gust of wind caught 

the aircraft, causing the left landing gear to contact the 

ground and collapse.  The left wing tip also suffered 

slight damage.  The pilot and his passenger, who were 

both wearing full harnesses, were uninjured and able to 

leave the aircraft through the normal door.
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ACCIDENT

Aircraft Type and Registration:  Luton LA4A M�nor, G-AYSk

No & type of Engines:  � Cont�nental A65-8F p�ston eng�ne

Year of Manufacture:  �97� 

Date & Time (UTC):  8 September 2006 at �505 hrs

Location:  Barton Aerodrome, Manchester

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - � (M�nor) Passengers - N/A

Nature of Damage:  Severe damage to propeller, eng�ne and forward fuselage, 
sl�ght damage to w�ngs

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

Commander’s Age:  70 years

Commander’s Flying Experience:  4�0 hours (of wh�ch 28 were on type)
 Last 90 days - � hour
 Last 28 days -  None

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

Synopsis

After start�ng the eng�ne the p�lot tax�ed the a�rcraft to 
the appropr�ate hold�ng po�nt where he pos�t�oned the 
a�rcraft �nto the l�ght and var�able w�nd to complete the 
eng�ne power checks.  The eng�ne stopped abruptly.   
The p�lot, hav�ng closed the throttle, ex�ted the a�rcraft 
to ‘hand sw�ng’ the propeller.  When the propeller was 
swung the eng�ne started �mmed�ately and the a�rcraft 
moved forward.  The p�lot held onto the left w�ng strut 
�n an attempt to steer the a�rcraft towards an open 
area.  The a�rcraft tracked �n an arc to the left and the 
p�lot was eventually forced to let go of the strut.  The 
a�rcraft became a�rborne and stalled �nto an open area 
of	the	airfield.

History of the flight

The	pilot	arrived	at	 the	airfield	 to	carry	out	a	flight	 in	
the local area.  He pulled the a�rcraft out of �ts hangar, 
onto the grass area adjacent to the tower, and chocked 
both ma�n land�ng gear wheels before carry�ng out the 
pre-flight	 checks.	 	 Having	 donned	 a	 flying	 suit	 and	
protect�ve helmet, the p�lot started the eng�ne.  

The surface w�nd was from the south-east at 6 kt; the 
weather was CAVOk w�th a temperature of �9ºC.  The 
runway �n use was 09R wh�ch has a grass surface.  The 
p�lot was cleared to tax� to hold�ng po�nt Bravo 3 where 
he �ntended to carry out the pre-takeoff and eng�ne 
power checks.
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On reach�ng Bravo 3 the p�lot turned the a�rcraft �nto 
the l�ght w�nd and then closed the throttle.  Although the 
p�lot expected the warmed up eng�ne to run at t�ck-over, 
�t stopped abruptly.  Another a�rcraft was parked d�rectly 
ahead, approx�mately �50 ft away.  The p�lot contacted 
ATC and obta�ned clearance to re-start the eng�ne �n h�s 
present pos�t�on.  He ensured that the throttle was closed 
and sw�tched both magnetos to OFF before cl�mb�ng out 
of the a�rcraft.  He pulled the propeller to compress�on, 
selected the �mpulse magneto to ON and then swung the 
propeller.  The eng�ne started, ran to a h�gh rpm and the 
a�rcraft moved forward accelerat�ng towards the a�rcraft 
parked ahead.  The p�lot was unable to sw�tch off the 
magneto or enter the cockp�t but held onto the w�ng 
strut, wh�ch caused the a�rcraft to turn to the left.  He 
attempted to cont�nue to turn the a�rcraft to the left �n 
order to po�nt �t at the wooded area on the south-west 
side	of	the	airfield.		Despite	his	efforts	he	lost	his	grip,	
the a�rcraft became a�rborne and then cl�mbed steeply, 

bank�ng to the r�ght.  It entered what w�tnesses descr�bed 
as a loop before crash�ng �nverted �n an area of rough 
ground	on	the	south-western	edge	of	the	airfield.

Conclusion

The p�lot bel�eves that wh�lst ex�t�ng the a�rcraft after the 
eng�ne had stopped h�s left leg may have contacted the 
top of the throttle lever thus open�ng the throttle.  He d�d 
not feel th�s contact due to the padded cloth�ng that he 
was wear�ng.

Wh�lst the p�lot had checked the magneto sett�ngs at 
each stage of the propeller sw�ng�ng process, he had 
not checked the throttle pos�t�on.  He concluded that �n 
order to prevent such an �nc�dent recurr�ng, �t �s essent�al 
to	confirm	that	the	throttle	is	set	in	accordance	with	the	
recommended start�ng procedure before sw�ng�ng the 
propeller.  When poss�ble the ma�n land�ng gear should 
also be chocked.
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ACCIDENT

Aircraft Type and Registration:  P�per PA-22-�50, G-ARCC

No & type of Engines:  � Lycom�ng O-320-A2B p�ston eng�ne

Year of Manufacture:  �956 

Date & Time (UTC):  30 July 2006 at ���0 hrs

Location:  Popham	Airfield,	Hampshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - 3

Injuries:  Crew - � (M�nor) Passengers - 3 (M�nor)

Nature of Damage:  Damage to rear fuselage, w�ng t�ps, propeller and eng�ne

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

Commander’s Age:  42 years

Commander’s Flying Experience:  90 hours (of wh�ch �0 were on type)
 Last 90 days - 3 hours
 Last 28 days - 0 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
statements of w�tnesses and exam�nat�on by an AAIB 
�nspector

Synopsis

The a�rcraft adopted a very h�gh p�tch att�tude on takeoff,   
cl�mbed at a low rate but fa�led to ga�n speed.  It then 
stalled, dropped a w�ng and descended �nto the ground, 
str�k�ng �t w�th a w�ng t�p before somersault�ng and 
com�ng to rest �nverted.

History of the flight

The	pilot	had	planned	a	local	flight	with	two	friends	and	
their	son.		He	carried	out	pre-flight	checks	on	the	aircraft	
before refuell�ng to two-th�rds full.  He cons�dered that 
everyth�ng was normal unt�l he began the takeoff run 
from the grass Runway 26.  

The	 aircraft	 had	 one	 stage	 of	 flap	 set	 for	 the	 takeoff	
and the p�lot cons�dered that accelerat�on was normal; 
temperatures and pressures were �n the normal range 
and the a�rspeed was r�s�ng sat�sfactor�ly.  As the speed 
passed 50 mph, he appl�ed back pressure to the control 
column and the a�rcraft took off and began to cl�mb.  
Shortly after takeoff, the p�lot real�sed he had selected 
an �nappropr�ately h�gh nose att�tude and the a�rspeed 
was not r�s�ng as �t should have been.  Although he knew 
that the solut�on to the problem was to lower the nose, he 
was uncerta�n of h�s pos�t�on relat�ve to the runway and 
felt that lower�ng the nose m�ght result �n the a�rcraft’s 
inability	to	clear	a	hedge	on	the	airfield	boundary.	 	He	
dec�ded to cont�nue at the h�gher att�tude unt�l he was 
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certa�n that the a�rcraft had cl�mbed above the level of 

some ne�ghbour�ng trees before lower�ng the nose to 

ga�n an �ncrease �n speed.  Before the a�rcraft reached 

the des�red he�ght, �t began to roll and yaw v�olently to 

the left. 

The a�rcraft was observed from the clubhouse, 

approx�mately 200 metres from the start of the runway, 

just	 airborne	 and	 flying	 at	 a	 steeply	 nose-up	 attitude.		

Another observer, pos�t�oned approx�mately m�d-way 

down	the	runway,	first	saw	the	aircraft	at	an	estimated	

30 to 40 ft, w�th a nose h�gh att�tude.  He est�mated that 

�t cl�mbed to approx�mately �30 ft by the t�me �t was 

two-th�rds of the way down the runway, before s�nk�ng 

20 to 30 ft and suffer�ng a w�ng drop to the left.  A th�rd 

observer, also pos�t�oned approx�mately two-th�rds of 

the way along Runway 26, on the north s�de, saw the 

a�rcraft pass h�m at a he�ght he judged to be level w�th 

the	lower	trees	on	the	south	side	of	the	field,	in	a	steep	

nose-up att�tude.  From the eng�ne no�se he deduced 

that �t was operat�ng at h�gh power.  The a�rcraft was 

not, however, ga�n�ng he�ght.  He noted that the w�ng 

shuddered and the left w�ng began to drop, followed by 

the nose.  Th�s altered the a�rcraft’s track by 30º to 50º 

before �t struck the ground on the southern edge of the 

field	close	to	the	Runway	08	threshold.		In	the	observer’s	

op�n�on, the eng�ne no�se rema�ned unchanged unt�l the 

�mpact occurred. 

exam�nat�on of the wreckage s�te �nd�cated that the 

a�rcraft �mpacted �n�t�ally on the left w�ng t�p and the 

nose before com�ng to rest �nverted but fac�ng �n the 

original	takeoff	direction.		The	pilot	confirmed	that	the	

a�rcraft somersaulted two or three t�mes before com�ng 

to rest.  Although �t was very extens�vely damaged, 

the	 cabin	 area	 was	 not	 significantly	 deformed.	 	 The	

occupants were able to evacuate w�th m�n�mum delay 

and only m�nor �njur�es.

Accord�ng to the p�lot’s calculat�ons the a�rcraft was 
flying	at	almost	 its	maximum	all-up	weight.	 	The	Met	
Form 2�4 cover�ng the relevant per�od, together w�th 
the TAF for the per�od at nearby Southampton, �nd�cated 
that the amb�ent temperature would have been 20ºC or 
above and l�ttle w�nd would have been present.

Discussion

The ev�dence �s that the a�rcraft cl�mbed at too steep 
a p�tch angle.  The symptoms descr�bed are cons�stent 
w�th a stall and entry to the �nc�p�ent sp�n and are the 
expected consequences of pers�st�ng to cl�mb w�th 
decay�ng a�rspeed.  

According	to	the	pilot’s	figures,	the	aircraft	was	operating	
at almost �ts max�mum takeoff we�ght.  Meteorolog�cal 
�nformat�on and ground observat�ons showed that 
there was a relat�vely h�gh amb�ent temperature and 
no	 significant	 wind.	 	A	 relatively	 inexperienced	 pilot,	
�n a low performance a�rcraft, faced w�th a 900 metre 
grass str�p hav�ng a sl�ght down slope followed by a 
gentle up slope, surrounded by trees and hav�ng a fa�rly 
h�gh hedge at the end, could, under these atmospher�c 
conditions,	find	the	takeoff	challenging.		The	difference	
�n behav�our from that of the same a�rcraft w�thout 
passengers and w�th less fuel, on a cooler day, w�th a 
significant	 wind	 down	 the	 runway,	 is	 considerable.		
Under the former adverse c�rcumstances, p�lots m�ght 
�nadvertently ach�eve h�gh p�tch att�tudes �mmed�ately 
after takeoff, thereafter prevent�ng the a�rcraft from 
reach�ng the normal speed and cl�mb rate.  The process 
of establ�sh�ng and ma�nta�n�ng a su�table p�tch att�tude 
�mmed�ately after takeoff and allow�ng speed to bu�ld 
before �n�t�at�ng a caut�ous cl�mb, �s �ncreas�ngly 
�mportant as we�ght and amb�ent temperature �ncrease.  
These last two factors reduce cl�mb rate and hence 
angle.  Careful p�tch angle select�on �s part�cularly 
�mportant w�th a low or zero head w�nd component s�nce 
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a part�cular rate of cl�mb creates a lower cl�mb angle 
than would occur w�th a greater headw�nd.  Th�s lower 
cl�mb angle can create a compell�ng but false �mpress�on 
of low cl�mb rate, encourag�ng the p�lot to ra�se the 
nose h�gher than opt�mum, �n an effort to ach�eve the 
ant�c�pated cl�mb angle.

At	 smaller	 airfields,	 calculations	 of	 runway	 distance	
ava�lable compared w�th the d�stance requ�red, help to 
reassure p�lots that obstruct�ons at the end of the runway 
can be cleared comfortably.  Should such calculat�ons 
suggest that the takeoff performance �s other than 
generous for the ava�lable d�stance, �nexper�enced p�lots 
need to take part�cular steps to �mprove the marg�n, such 
as greatly reduc�ng the passenger load and/or carry�ng 

less	fuel.		If	necessary	the	intended	flight	should	not	be	
attempted unt�l cond�t�ons become more favourable.  It 
should	be	borne	 in	mind	 that	many	private	aircraft	fly	
from	 much	 smaller	 airfields,	 with	 different	 surfaces	
from those on wh�ch the�r p�lots tra�n.  The problems 
highlighted	at	 such	fields	generally	do	not	 exist	 at	 the	
airfields	from	which	flying	schools	operate.

Although the a�rcraft was very extens�vely damaged, 
the	cabin	area	did	not	deform	significantly.	 	This	 fact,	
coupled w�th the nature of the �n�t�al �mpact on the w�ng 
t�p, followed by crumpl�ng of the outer w�ng, reduced 
the decelerat�on on ground �mpact and appears to have 
l�m�ted the occupant �njur�es.
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ACCIDENT

Aircraft Type and Registration:  P�tts S-�C (4 A�leron), G-LOOP

No & type of Engines:  � Lycom�ng O-320-e2D p�ston eng�ne

Year of Manufacture:  �973 

Date & Time (UTC):  �7 September 2006 at �425 hrs

Location:  Isle of W�ght (Sandown) A�rport

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Propeller, lower cowl�ng, fa�r�ngs and undercarr�age
 damaged

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

Commander’s Age:  49 years

Commander’s Flying Experience:  6�6 hours (of wh�ch �0� were on type)
 Last 90 days -  Informat�on not prov�ded
 Last 28 days - 5 hours

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

Synopsis

Dur�ng a takeoff on the grass Runway 23, the a�rcraft 
became a�rborne at a low speed and landed heav�ly, 
susta�n�ng damage.

History of the flight

The	 pilot	 had	 flown	 from	 France	 to	 Sandown	Airport	
w�th other owners of s�m�lar a�rcraft, and �ntended to 
depart	for	his	home	airfield.	 	He	commenced	a	takeoff	
on Runway 23, wh�ch has a grass surface and �s 884 m 
long.  He reported that at about 40 mph, h�s a�rcraft h�t a 
bump �n the runway surface, and became a�rborne w�th 
insufficient	speed	to	fly.		The	aircraft	landed	heavily,	and	
susta�ned damage, caus�ng �t to slew off the runway.  The 
p�lot d�scont�nued the takeoff attempt and the a�rcraft 

came to a halt.  The p�lot shut the a�rcraft down and 
vacated	the	cockpit	without	injury.		There	was	no	fire.		

The	airfield	owner,	who	was	present	but	did	not	witness	
the acc�dent, recalled that the weather was deter�orat�ng 
at the t�me of departure, and the p�lot had seemed �n a 
hurry to depart.  He reported that he was not aware of 
any bumps on the runway surface wh�ch could cause 
such an acc�dent.  A search of the AAIB database (for 
the ten years pr�or to the acc�dent) revealed no other 
acc�dents �n wh�ch the runway surface at Sandown was 
suggested as a factor.
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ACCIDENT

Aircraft Type and Registration: Socata TB�0, G-BNRA

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

Year of Manufacture: �987

Date & Time (UTC): �6 February 2006 at ��20 hrs

Location: Nott�ngham A�rport (Tollerton), Nott�nghamsh�re

Type of Flight: Tra�n�ng

Persons on Board: Crew - 2 Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:	 Propeller	blade	shed,	propeller	and	drive	flange	separated	
from eng�ne, crankcase damaged and eng�ne partly 
separated from mount�ng structure

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

Commander’s Age: 4� years

Commander’s Flying Experience: 2,�98 hours (of wh�ch �0 were on type)
 Last 90 days - 90 hours
 Last 28 days - 30 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the 
p�lot; debr�s plot made by the ma�ntenance company; 
photographs of damaged a�rcraft; exam�nat�on of fa�led 
propeller components and of ma�ntenance documentat�on 
by the AAIB

Synopsis

Th�s acc�dent was the subject of AAIB Spec�al 
Bullet�n S2/2006.  A propeller blade detached dur�ng a 
touch-and-go land�ng, lead�ng to loss of the propeller 
and part�al separat�on of the eng�ne from the a�rcraft.  
An ex�st�ng Manufacturer’s Serv�ce Bullet�n was 
identified	as	being	relevant	to	the	failure.		Three	Safety	
Recommendat�ons were made, to the C�v�l Av�at�on 
Author�ty (CAA), the Federal Av�at�on Adm�n�strat�on 
(FAA) and the european A�r Safety Agency (eASA).  
Subsequent	metallurgical	 analysis	 confirmed	 the	cause	
as a fat�gue fa�lure.

S�nce publ�cat�on of the Spec�al Bullet�n, the CAA 
has �ssued a Letter to Operators on the subject and 
the FAA and the eASA have produced appropr�ate 
Airworthiness	Directives.	This	final	report	expands	on	
the Spec�al Bullet�n.

History of the flight

The p�lot reported that dur�ng a touch-and-go land�ng, as 
he appl�ed full power smoothly for takeoff, a loud bang 
was heard, the propeller detached and the eng�ne shook 
from �ts mount�ngs.  He brought the a�rcraft to a halt 
ma�nta�n�ng �t level desp�te asymmetr�c effects. 
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Engineering investigation

Analys�s of the photographs prov�ded to the 
AAIB	 confirmed	 that	 the	 engine	 had	 partly	
separated from the a�rcraft structure and had 
become re-or�entated both �n plan and �n s�de 
elevat�on at angles between 30 and 40 degrees to 
the normal locat�on (F�gure �).  The two-bladed, 
constant speed propeller had detached and was 
found, w�th one blade m�ss�ng, alongs�de the 
runway close to the po�nt at wh�ch the a�rcraft 
came to a halt.  The m�ss�ng blade was on the 
other s�de of the runway closer to the touch-
down po�nt.  Two depress�ons �n the paved 
surface �nd�cated where propeller debr�s had 
�mpacted w�th cons�derable force.

Th�s model of propeller, a Hartzell HCC2Yk-�BF, �s of 
the var�able p�tch type �n wh�ch the blades are located 
by thrust bear�ngs w�th�n a two-p�ece hub (see F�gure 2).  
The hub components cons�st of an aft cas�ng bolted to 
the	drive	flange	of	the	crankshaft	and	a	forward	casing	
upon wh�ch �s mounted the cyl�nder and p�ston of the 
p�tch change mechan�sm.  The two cas�ngs are secured 
together by a ser�es of bolts whose axes are parallel to 
that of the crankshaft.  The plane of the jo�nt between 
forward and aft cas�ngs co�nc�des w�th the axes of the 
blade p�tch change bear�ngs.

exam�nat�on of the separated components �nd�cated that 
the eng�ne crankshaft had fractured close to �ts forward 
end, as had part of the crankcase cast�ng �n wh�ch �t 
was located.  The �solated blade appeared to have been 

released as a result of the fracture of part of the hub 
wh�ch carr�ed a blade p�tch change bear�ng and hence 
the centr�fugal blade force.  

exam�nat�on of the crankshaft fracture face revealed 
that �ts cond�t�on was cons�stent w�th the effects of 

bend�ng load and exh�b�ted no ev�dence of fat�gue or 
corros�on.  The fracture of the crankcase cast�ng also 
appeared to have occurred as a result of overload.  The 
hub was d�smantled to enable �ts fracture faces to be 
exam�ned under laboratory cond�t�ons (F�gure 3).  It was 
noted that the p�tch change bear�ng of the blade wh�ch 
rema�ned attached was fully charged w�th grease, wh�lst 
those components of the bear�ng secur�ng the separated 
blade, recovered from the prox�m�ty of the acc�dent s�te, 
�nd�cated a marked lack of lubr�cat�on. 

In�t�al metallurg�cal exam�nat�on of the fracture faces of 
the hub �nd�cated that although the fracture of the aft 
sect�on of the cas�ng appeared to be �n s�mple overload, 
the forward sect�on had a more complex fa�lure 
mechan�sm wh�ch �ncluded some fat�gue.

More	 detailed	 examination	 confirmed	 that	 a	 crack,	
c�rcumferent�al to the blade root, had propagated from 
several closely spaced locat�ons on the �ns�de surface 
of the hub forward cas�ng.  An ax�al fat�gue fracture 
had also propagated from the outer corner of the blade 

Figure 1
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seal face.  It was not clear wh�ch �n�t�at�on occurred 
first,	 although	 the	 axial	 failure	 formed	 the	 single	 ‘leg’	
of a three-way fracture junct�on show�ng that �t jo�ned 
the c�rcumferent�al fa�lure after the latter was well 
developed.  No ev�dence was present to suggest that 
abnormal serv�ce cond�t�ons had been present.

Service Bulletin information

The manufacturer’s Serv�ce Bullet�n HC-SB-6�-269 
drew attent�on to:

‘numerous occurrences of hub fillet cracks, 
including incidents of in-flight blade separation in 
Hartzell two blade “compact” series aluminium 
hub propellers’.  

The fa�led propeller on G-BNRA was of the type to 
wh�ch th�s problem appl�ed.  The Serv�ce Bullet�n noted 
that cracks were typ�cally d�scovered dur�ng �nspect�on 
follow�ng reports of abnormal v�brat�on or grease 
leakage.  The Serv�ce Bullet�n requ�red v�sual and eddy 
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Forward
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Figure 2 

Schemat�c v�ew of propeller hub w�th separated port�on shown �n orange
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current	inspection	of	fillet	radii	in	the	general	area	where	

unusual fracture surface cond�t�ons were observed 

on G-BNRA.  Inspect�on was to be carr�ed out w�th�n 

50	flying	hours	of	the	receipt	of	the	bulletin	and	repeated	

at �00 hour �ntervals.

The Serv�ce Bullet�n was �ssued �n Apr�l 2005 and 

the records showed that the a�rcraft had completed 

approx�mately �05 hours operat�on between the end of 

that month and the date of the acc�dent.  There was no 

�nd�cat�on that the Serv�ce Bullet�n had been �mplemented 

on th�s propeller.

The a�rcraft was ma�nta�ned by an M3 ma�ntenance 

organ�sat�on �n accordance w�th the CAA/LAMS/A 

schedule wh�ch uses a 50 hour/�50 hour/annual cycle 

of	 inspections.	 	 They	 confirmed	 that	 Service	 Bulletin	

HC-SB-6�-269 had not been �mplemented on the 

propeller.  Dur�ng normal a�rcraft scheduled �nspect�ons 

specific	 work	 on	 the	 propeller	 is	 limited	 to	 a	 general	

exam�nat�on and �mplementat�on of any appl�cable 

A�rworth�ness D�rect�ves.  Th�s �s the normal procedure 

for M3 organ�sat�ons.  eddy current �nspect�on equ�pment 

and appropr�ate expert�se �s not requ�red and not normally 

possessed by such organ�sat�ons.

The Serv�ce Bullet�n noted that ‘Regulatory act�on 

�s expected’.  At the t�me of the acc�dent th�s Serv�ce 

Bullet�n had not been the subject of such act�on and was 
not, therefore, mandatory.

The s�m�lar�ty of the pos�t�on of the unusual fracture face 

on the hub to the area h�ghl�ghted �n the Manufacturer’s 

Serv�ce Bullet�n, as well as the absence of grease from 

the p�tch-change bear�ng of the separated blade, strongly 

suggested that the fa�lure was of the type wh�ch the 

Serv�ce Bullet�n was �ntended to address.  The absence 

of an A�rworth�ness D�rect�ve on the subject had �nh�b�ted 

the ab�l�ty of ma�ntenance compan�es and operators to 
�dent�fy the propellers at r�sk of blade loss and to take steps 
to prevent such hazardous s�tuat�ons from occurr�ng.

The manufacturer had replaced th�s type of hub w�th one 
of a d�fferent des�gn on propellers �n product�on some 
t�me before the acc�dent occurred.  The later des�gn 
of hub �s �nterchangeable w�th the type �nvolved �n 
th�s event.  However the d�fferent hub des�gns do not 
have	 identification	 marks	 on	 them;	 they	 can	 only	 be	
differentiated	by	comparing	details	of	their	profiles	with	
the manufacturer’s descr�pt�ons.  It �s not known how 
many of the type of hub �nvolved �n the acc�dent rema�n 
�n serv�ce e�ther �n the Uk or elsewhere.

AAIB Spec�al Bullet�n S2/2006 conta�ned three Safety 
Recommendat�ons wh�ch are reproduced here:

Safety Recommendation 2006-046

It �s recommended that the CAA take �mmed�ate act�on 
to alert M3 organ�sat�ons and other relevant ma�nta�ners 
�n the Uk to the ex�stence and �mportance of Hartzell 
Serv�ce Bullet�n HC-SB-6�-269.

Figure 3  

Hub fracture faces
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Safety Recommendation 2006-047 

It �s recommended that the FAA take urgent steps 
to �ssue an A�rworth�ness D�rect�ve mak�ng the 
�nspect�on requ�rements of Hartzell Serv�ce Bullet�n 
HC-SB-6�-269 mandatory.

Safety Recommendation 2006-048

It �s recommended that the eASA take urgent steps 
to �ssue an A�rworth�ness D�rect�ve mak�ng the 
�nspect�on requ�rements of Hartzell Serv�ce Bullet�n 
HC-SB-6�-269 mandatory.

Regulatory responses to Safety Recommendations

The CAA has s�nce responded to Safety 
Recommendat�on 2006-046 as follows:

The CAA accepts this recommendation insofar 
as it relates to the need to alert relevant persons 
to the existence and importance of Hartzell 
Service Bulletin HC-SB-61-269.  To that end CAA 
issued, on 30 March 2006, a letter to relevant UK 
operators strongly recommending that owners 
of aircraft affected by Hartzell Service Bulletin 
HC-SB-61-269 arrange for an eddy current 
inspection to be performed in accordance with the 
Service Bulletin instructions as soon as possible.

S�nce that letter, the Federal Av�at�on Agency has 
responded to Safety Recommendat�on 2006-047 and 

has �ntroduced an A�rworth�ness D�rect�ve 2006-�8-�5 
wh�ch �s subject to a consultat�on process but wh�ch must, 
nonetheless, be �mplemented by 25 September 2006.  
It requ�res adopt�on of an �nspect�on procedure �n 
accordance w�th the ex�st�ng Hartzell Serv�ce Bullet�n.

On 3 May 2006 the eASA responded to Safety 
Recommendat�on 2006-048 by �ssu�ng A�rworth�ness 
D�rect�ve No 2006-0092, wh�ch mandated the �nspect�on 
procedure or opt�onal term�nat�ng act�on (replacement 
of the hub) descr�bed �n the Hartzell Serv�ce Bullet�n. 

Conclusions

The eng�ne partly separated from the a�rframe as a 
result of propeller �mbalance follow�ng the release of 
one blade due to fat�gue fa�lure �n �ts hub.  The fat�gue 
crack�ng appears to have been partly a consequence 
of non-opt�mum temperature cond�t�ons �n the hub 
mater�al dur�ng the forg�ng process.  Recommendat�ons 
w�th�n an ex�st�ng Serv�ce Bullet�n addressed the 
problem although the absence, at the t�me, of an 
A�rworth�ness D�rect�ve render�ng such checks 
mandatory contr�buted to �ts non-�mplementat�on on 
th�s a�rcraft before the acc�dent.  The Uk CAA, the 
eASA and the FAA have all responded pos�t�vely to 
conta�n the hazard by �ntroduc�ng �nspect�ons and/or 
replacement of the hub parts.
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ACCIDENT

Aircraft Type and Registration:  Tecnam P92-eA echo, G-TCNM

No & type of Engines:  � Jab�ru A�rcraft Pty 2200A p�ston eng�ne

Year of Manufacture:  2002 

Date & Time (UTC):  �0 September 2006 at �050 hrs

Location:  Greenlands A�rstr�p, near Holywell, Denb�ghsh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Damage to the nose land�ng gear, propeller, eng�ne, 
cowl�ngs, fuselage and w�ngs

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

Commander’s Age:  59 years

Commander’s Flying Experience:  258 hours (of wh�ch 43 were on type)
 Last 90 days - 23 hours
 Last 28 days -   6 hours

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

Synopsis

The a�rcraft was land�ng after carry�ng out a ser�es of 
c�rcu�ts.  The p�lot had dec�ded to use a runway w�th a 
downw�nd component because of the presence of sheep 
near the threshold of the rec�procal runway when he took 
off.  After land�ng, the a�rcraft swerved to avo�d a sheep 
and ran off the end of the damp grass land�ng surface on 
to rough ground.

History of the flight

The	 pilot	was	 practising	 circuits	 at	 his	 ‘home’	 airfield	
�n good weather, w�th a surface w�nd of �50º/�0 kt.  He 
reported that, dur�ng the land�ng on grass Runway 32, 
the a�rcraft exper�enced a ta�lw�nd wh�ch �ncreased �ts 
stopp�ng d�stance and, �n avo�d�ng a sheep, G-TCNM 

ran off the end of the runway on to rough ground.  In the 

process, the nose land�ng gear collapsed and the a�rcraft 

susta�ned damage to �ts propeller, eng�ne, cowl�ngs, 

forward fuselage and w�ngs.  The p�lot was un�njured 

and ex�ted the a�rcraft through the cab�n door.

In h�s report, the p�lot concluded that the acc�dent was the 

result of not tak�ng �nto account the comb�nat�on of the 

down	slope	on	the	runway	after	the	first	200	metres,	the	

dampness of the grass surface and the ta�l w�nd.  He had 

dec�ded to use Runway 32, as opposed to the �nto-w�nd 

Runway �4, because of the presence of sheep clustered 

near the threshold of Runway �4.  Wh�le the a�rcraft was 

a�rborne, these sheep moved on to the runway.
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CAA General Av�at�on Safety Poster, ent�tled:
 
AIRSTRIPS, think Hedgerow NOT Heathrow

rem�nds p�lots of the operat�onal cons�derat�ons 
regard�ng a�rstr�ps, namely to check length, obstruct�ons, 
slope, surface and an�mals.  The CAA’s General 
Aviation	Safety	Sense	Leaflet	12d,	entitled	Strip Sense, 
adv�ses that: 

‘it is vital to remove all live-stock from the runway 
prior to take off and prior to landing.  Thus, if 

animals have access to the strip, assistance by 
a friend or farmhand is essential.  Animals are 
unpredictable.’

The publ�cat�on Lockyears Farm ‘Strips’ and Private 
Airfields Flight Guide, conta�ns an entry for Greenlands 
Airfield	which	includes:

Remarks: Livestock on field. 
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ACCIDENT

Aircraft Type and Registration:  Yak-52, G-YkYk

No & type of Engines:  � Ivchenko Vedeneyev M-�4P p�ston eng�ne

Year of Manufacture:  �998 

Date & Time (UTC):  4 October 2006 at ��20 hrs

Location:  Stockhall Farm, Ult�ng, Maldon, essex

Type of Flight:  Pr�vate 

Persons on Board:  Crew - 2 Passengers - None  

Injuries:  Crew - None   Passengers - N/A  

Nature of Damage:  Damage	to	propeller	and	trailing	edge	of	flaps

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

Commander’s Age:  56 years

Commander’s Flying Experience:  653 hours (of wh�ch 5�0 were on type)
 Last 90 days - �2 hours
 Last 28 days -   6 hours

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

Synopsis

The a�rcraft suffered a sudden loss of eng�ne power 
wh�lst �n the cru�se at �,500 ft.  The p�lot made a forced 
landing	in	a	field.		Some	damage	was	sustained	by	the	
a�rcraft dur�ng the land�ng but there were no �njur�es.  
The loss of power �s bel�eved to have been a result of a 
broken accessory dr�ve w�th�n the eng�ne.  

History of the flight
 
The	purpose	of	the	flight	was	to	practise	formation	and	
tactical	 fighting	 manoeuvres	 with	 three	 other	 similar	
aircraft.	 	 The	weather	 conditions	were	 fine	with	 clear	
sk�es, a westerly w�nd and a surface temperature of 
15ºC.		The	pilot	was	flying	straight	and	level	at	1,500	ft	
on the way to the �ntended pract�ce area when the a�rcraft 
eng�ne lost power; the propeller slowed but cont�nued 

to w�ndm�ll.  The p�lot handed control of the a�rcraft 
to the rear seat p�lot wh�lst he carr�ed out a number 
of checks w�th�n the cockp�t �n an attempt to recover 
power.  Pump�ng of the fuel pr�mer gave a short burst of 
eng�ne power once or tw�ce, but there was no cont�nued 
response.  The p�lot resumed control of the a�rcraft and 
prepared to make a forced land�ng; the rear seat p�lot 
made a rad�o transm�ss�on to one of the accompany�ng 
a�rcraft adv�s�ng of the s�tuat�on.

The	 pilot	 selected	 a	 field	 for	 the	 forced	 landing	 and	
lowered	 the	 flap.	 	 The	 landing	 gear	 remained	 in	 the	

UP pos�t�on, as recommended �n the P�lot’s Standard 
Operat�ng Notes.  (On th�s a�rcraft type the land�ng gear 
does not retract fully when �t �s UP.)  At about 50 ft agl the 
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p�lot selected the magnetos to OFF.  The propeller struck 
the	 ground	 in	 a	 ploughed	 field	 just	 before	 the	 chosen	
landing	field,	and	the	landing	gear	made	contact	with	the	
surface	in	the	field	margin.		The	aircraft	continued	ahead	
and	came	 to	 rest	 some	140	metres	 into	 the	field.	 	The	
rear seat p�lot turned the fuel OFF wh�le the p�lot made 
a rad�o transm�ss�on to adv�se the other a�rcraft of a safe 
land�ng, th�s transm�ss�on was not rece�ved.  Ne�ther 
p�lot was �njured �n the acc�dent.

Post-acc�dent test�ng of the a�rcraft systems and the 
eng�ne showed that the magneto system was faulty.  Th�s 
appeared to be due to a broken accessory dr�ve shaft w�th�n 
the eng�ne; the prec�se reason w�ll be determ�ned when 
the eng�ne �s str�pped down for overhaul.  A dr�veshaft 
problem of th�s nature has not been exper�enced before 
w�th the Uk based YAk-52 a�rcraft.  
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ACCIDENT

Aircraft Type and Registration: Bell 206B Jet Ranger II, G-WLLY

No & Type of Engines: � All�son 250-C20 turboshaft eng�ne

Year of Manufacture: �969

Date & Time (UTC): 2� December 2005 at �0�5 hrs

Location: 3 nm north-east of Coupar Angus, Tays�de

Type of Flight: Aer�al Work

Persons on Board: Crew - � Passengers -�

Injuries: Crew - � (Fatal) Passengers - � (Fatal)
 
Nature of Damage: Hel�copter destroyed

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence (Hel�copters)

Commander’s Age: 48 years

Commander’s Flying Experience: Approx�mately �5,000 hour (of wh�ch at least 2,500 were 
on type)

 Last 90 days -�26 hours
 Last 28 days -  42 hours

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

Synopsis

The p�lot of the hel�copter and an observer were carry�ng 
out	 a	 pipeline	 inspection	 flight	 between	 Cumbernauld	
A�rport and Aberdeen.  Approx�mately 45 m�nutes after 
takeoff, the hel�copter descended to low level where 
debr�s was seen to fall from �ts aft sect�on.  Control of 
the hel�copter was lost and �t struck the ground, fatally 
�njur�ng both occupants.  The �nvest�gat�on found that 
the vert�cal stab�l�ser had detached from the ta�l boom 
and struck the ta�l rotor.  Th�s subsequently caused the 
ta�l rotor and assoc�ated gearbox to become detached 
from the ta�l boom, result�ng �n the hel�copter’s centre of 
grav�ty mov�ng outs�de controllable l�m�ts.  

The	cause	of	the	fin	detachment	was	fatigue,	in	the	fin	

attachment supports.  It was concluded that th�s was 
the	 result	 of	 insufficient	 torque	 in	 the	 fin	 attachment	
fasteners.  

History of the flight

The p�lot and observer arr�ved at Cumbernauld A�rport 
on the morn�ng of the acc�dent �n order to carry out 
a	 standard	 pipeline	 inspection	 flight.	 	On	 completion	
of the task the hel�copter was to be del�vered to 
a ma�ntenance organ�sat�on near Aberdeen for a 
scheduled �nspect�on.  The p�lot was observed start�ng 
the hel�copter, wh�ch l�fted off at 0922 hrs.  It departed 
from Runway 26 and turned r�ght to leave the a�rport 
boundary head�ng north-east.  There were no further 
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rad�o transm�ss�ons from the hel�copter.  On board GPS 
equ�pment recorded the route wh�ch closely followed 
a gas p�pel�ne head�ng approx�mately north-east.  The 
airspeed	 throughout	 the	 flight	 varied	 between	 100	 kt	
and	120	kt	and	the	short	section	of	the	flight	captured	
on radar showed the he�ght to be between 500 ft and 
�,000 ft agl.  At approx�mately �0�0 hrs a w�tness on the 
road between Coupar Angus and Me�gle observed the 
hel�copter head�ng northwards �n a gentle descent.  As �t 
descended through approx�mately �00 ft agl, part of the 
rear sect�on was seen to fall from the hel�copter  wh�ch 
began a r�ght-hand turn.  Another w�tness observed that 
�t had no ta�l rotor or vert�cal stab�l�ser and that they saw 
�t roll on to �ts left s�de before p�tch�ng nose-down �nto 
the ground.  Debr�s was seen fall�ng from the hel�copter 
before �mpact w�th the ground.  Both occupants were 
fatally �njured.

Meteorology

An	aftercast	from	the	Met	Office	described	a	cold	front	
pass�ng through the area dur�ng the early morn�ng 
of 2� December 2006.  Th�s left a fresh to strong 
north-westerly	flow	established	over	the	accident	area	
w�th patchy cloud and excellent v�s�b�l�ty.  The surface 
w�nd was est�mated at 260º at �5-20 kt gust�ng 25-30 kt 
and the w�nd at 500 ft agl was est�mated to be from 290º 
at	25	kt.		The	aftercast	noted	that	significant	turbulence	
was l�kely to have ex�sted over the area and unexpected 
changes �n w�ndspeed and d�rect�on could also have 
been exper�enced.

Pathology

A patholog�cal exam�nat�on revealed that both occupants 
d�ed from severe mult�ple �njur�es.  No ev�dence was 
found of pre-ex�st�ng d�sease or med�cal factors wh�ch 
could	have	had	any	influence	on	the	accident.

Accident site details

The	helicopter	had	come	down	in	a	freshly	ploughed	field	
that sloped gently downwards towards the north-west.  
The wreckage tra�l extended for several hundred metres 
in	a	generally	northerly	direction,	with	the	vertical	fin,	
ta�l rotor assembly and gearbox be�ng among the earl�est 
items	found	along	the	flight	path.		Other	debris	found	in	
th�s area �ncluded parts of the ta�l rotor dr�ve shaft and 
�ts cover.  

The	final	item	in	the	wreckage	trail	was	the	rotor	head	
complete w�th the rotor blades.  The rotor mast had 
broken �mmed�ately below the bump stops and �t was 
apparent that th�s had occurred �n the a�r.  The l�berated 
rotor d�sc had then sl�ced off the nose of the hel�copter 
at an angle approx�mately parallel to the lead�ng edge 
of the forward doors.  The r�ght-hand forward door had 
been cut �n two and �t was ev�dent that the nose had been 
removed by a s�ngle rotor str�ke, �n an upwards d�rect�on 
and	 from	 right	 to	 left,	 across	 the	 floor	 of	 the	 aircraft	
�mmed�ately ahead of the front seats.  

The fuselage, m�nus the nose, had struck the ground �n an 
�nverted att�tude at an est�mated d�ve angle of 60º, mak�ng 

a shallow crater.  It had then rolled out of the crater 
and come to rest on �ts left s�de.  The upper cab�n area, 
transm�ss�on deck and eng�ne compartment had susta�ned 
severe damage as a result of the ground �mpact.  

The a�rcraft wreckage was recovered to the AAIB’s 
fac�l�ty at Farnborough, where �t was subjected to a 
deta�led exam�nat�on.  

Aircraft history

The hel�copter, ser�al number 405, was bu�lt as a 206A 
model �n �969 and had a Un�ted States reg�strat�on unt�l 
�t was �mported to the Un�ted k�ngdom, where �t was 
reg�stered as G-AXMM.  The ava�lable records show 
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that �t was re-reg�stered as G-RODR from January �982 
to November �99�.  In October �984 the hel�copter 
was damaged as a result of an acc�dent when one of the 
sk�ds caught on a tree root wh�lst tak�ng off (AAIB F�le 
eW/G84/�0/09, report publ�shed �n Bullet�n No 2/85).  
Repa�rs, wh�ch were of a major nature, were conducted 
by a company �n Canada.  In October �987 the a�rcraft 
was damaged after be�ng blown over �n a storm.  The log 
book for the per�od l�sts the repa�rs that were carr�ed out, 
including	the	fitting	of	a	‘new	tail	cone’.		However,	the	
organ�sat�on that conducted the work no longer ex�sts.   
The work pack assoc�ated w�th the repa�rs was not 
ava�lable and so deta�ls such as part and ser�al numbers 
fitted	at	that	time	are	not	known.		

In	July	1991	the	helicopter	sustained	significant	damage	
dur�ng a heavy land�ng follow�ng an eng�ne fa�lure.  Th�s 
acc�dent was the subject of an AAIB F�eld Invest�gat�on 
(F�le eW/C9�/7/3 and the report was publ�shed �n 
Bullet�n No �/92).  The hel�copter was repa�red by 
the same Canad�an company as before, and the work 
�ncluded repa�rs to the ta�l boom, wh�ch had been cut �nto 
three	pieces	in	the	accident.		The	aircraft	flew	briefly	in	
late �992 w�th the reg�strat�on G-RODY, but was on the 
ground from September �993 to July �996.  Dur�ng th�s 
per�od, �t was converted to a 206B model, the pr�nc�pal 
feature of th�s be�ng the �nstallat�on of an up-rated eng�ne.  
Further ownersh�p changes resulted �n the reg�strat�on 
chang�ng to G-WLLY �n March �993 and G-OBHH �n 
March �996, before revert�ng to G-WLLY �n June �997.  

The current owner acqu�red the hel�copter �n May 
2004 and took �t from �ts base �n southern england 
before plac�ng �t w�th a ma�ntenance organ�sat�on close 
to h�s home near Aberdeen.  It was th�s company that 
negot�ated the lease w�th the operator that held the 
p�pel�ne �nspect�on contract and wh�ch conducted most 
of the subsequent ma�ntenance.  

In Apr�l 2005 dur�ng an annual �nspect�on, corros�on was 
found �n the lower fuselage wh�ch necess�tated replac�ng 
the ‘bathtub’ sect�on.  The rotor assembly, ta�l boom, 
vertical	fin	and	horizontal	stabiliser	were	removed	and	
the fuselage was sent away for th�s work to be carr�ed 
out.  On �ts return, the hel�copter was reassembled.  The 
relevant	documentation	showed	that	the	vertical	fin	was	
refitted	 on	 13	September	 2005	 and	was	 the	 subject	 of	
a	 duplicate	 inspection.	 	 The	 fin	 supports	 were,	 it	 was	
reported, �nspected v�sually w�th the a�d of a magn�fy�ng 
glass	prior	to	attaching	the	fin.		

After return�ng to serv�ce the hel�copter had a 50 hour 
�nspect�on on 24 October followed by a �00 hour 
�nspect�on that was s�gned off on �4 November.  Th�s 
included	an	inspection	of	the	vertical	fin	‘for	condition	
and secur�ty’, as requ�red by the Ma�ntenance Schedule.  
A further 50 hour check was carr�ed out on 6 December 
2005	at	5,103	flight	hours.		It	had	been	planned	to	deliver	
the hel�copter to the ma�ntenance organ�sat�on for the 
next �00 hour check on 2� December, w�th part of the 
flight	to	be	spent	conducting	a	pipeline	inspection.		This	
would	have	been	approximately	15	flying	hours	before	
the �nspect�on was due; however, the operator requ�red 
the	aircraft	to	be	available,	with	adequate	flight	hours	in	
hand, between Chr�stmas and New Year, dur�ng wh�ch 
per�od the ma�ntenance organ�sat�on had planned to be 
closed.  In the event, the hel�copter crashed en-route 
to Aberdeen, hav�ng ach�eved a total of approx�mately 
5,�35 a�rframe hours.  

On �nspect�ng the wreckage at Farnborough �t was noted 
that the ta�l boom part number was 206-03�-004-7�B, 
w�th the ser�al number BCJN 5�86.  Accord�ng to the 
a�rcraft manufacturer, th�s component left the factory on 
an	unspecified	date	during	the	1970s,	on	a	helicopter	with	
the ser�al number �069.  Th�s hel�copter was damaged 
�n an acc�dent �n Guatemala �n May �979, s�nce when 
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noth�ng more has been heard of �t.  It �s thus not clear how 
the	tail	boom	from	helicopter	No	1069	came	to	be	fitted	to	
G-WLLY.  The ava�lable documentat�on from the Canad�an 
company that tw�ce rebu�lt the hel�copter �nd�cates that 
the ta�l boom was repa�red, as opposed to replaced.  Thus, 
�n the absence of any other documentat�on, �t appears that 
the	most	likely	occasion	the	subject	tail	boom	was	fitted	
was dur�ng the repa�rs follow�ng the �987 storm damage.  

The	helicopter	was	equipped	with	floats	and,	as	part	of	
this	modification,	the	‘stinger’	at	the	base	of	the	vertical	
fin	was	fitted	with	 a	 triangular	 alloy	plate	 designed	 to	
res�st penetrat�on of the ta�l �nto water.
  
Detailed examination of the wreckage

The sequence of the components found �n the wreckage 
trail	 indicated	 that	 the	 vertical	 fin,	 tail	 rotor	 assembly	
and	its	gearbox	had	departed	the	helicopter	during	flight.		
Wh�lst there was a poss�b�l�ty that someth�ng fell v�a an 
unsecured door from the cab�n or baggage compartment 
�nto the ta�l rotor, all the art�cles that were known to be 
�n the a�rcraft were accounted for �n, or near, the ma�n 
wreckage.  Attent�on was subsequently focused on the 
ta�l rotor (wh�ch had rema�ned attached to the gearbox) 
and	vertical	fin,	with	the	latter	clearly	having	been	struck	
by a ta�l rotor blade.  One blade t�p, �nclud�ng �ts we�ghts, 
had been removed as a result of th�s contact.  Th�s left 
a	 chamfered	 edge	 that	 matched	 the	 profile	 of	 the	 cut	
in	 the	 fin	 that	 ran	 forward	 from	 the	 trailing	 edge,	 and	
wh�ch had severed the steel ‘st�nger’ from �ts mount�ng 
�n the lead�ng edge.  A metallurg�cal exam�nat�on of the 
gearbox mount�ng bolts �nd�cated they had all fa�led �n 
bend�ng overload.  Th�s was the result of severe out-of-
balance forces that occurred follow�ng the loss of the t�p 
weights.		It	was	evident	that	the	lower	portion	of	the	fin	
had moved �nto the ta�l rotor arc rather than the other way 
round,	indicating	that	the	fin	was	the	first	component	to	

become detached.  

On	all	Bell	and	Agusta-Bell	helicopters,	the	vertical	fin	
�s attached to the ta�l boom by four bolts, wh�ch locate 
into	holes	in	two	fin	supports	positioned	at	the	front	and	
rear of the ta�l rotor gearbox platform.  (See F�gure �.)  
On G-WLLY th�s platform �s of a fabr�cated sheet metal 
construct�on.  The bolts are secured w�th st�ff-nuts.  The 
fin	 supports	 are	 machined	 forgings;	 the	 rear	 support	
�s r�veted �n pos�t�on such that �t effect�vely forms the 
rearmost frame of the ta�l boom.  The front support �s 
bolted to the structure.  Note: There �s a later des�gn 
in	which	 the	platform	and	fin	supports	are	an	 integral,	
one-p�ece forg�ng.  Accord�ng to the manufacturer th�s 
was	first	introduced	on	the	206L	series	and	then	to	the	
206B model as a way to reduce the spares �nventory.  

The	separated	portions	of	the	fin	supports	had	remained	
attached	to	the	inboard	surface	of	the	fin	(see	Figure	2),	
wh�ch, apart from be�ng struck by the ta�l rotor, had 
susta�ned relat�vely l�ttle damage.  Before remov�ng 
these, the ‘breakout’ torque for each of the nut and bolt 
assembl�es was measured.  These were as follows: 

Top 
aft

30 lbf.�n Top 
forward

22 lbf.�n

Bottom 
aft

25 lbf.�n Bottom 
forward

�5 lbf.�n 
(but see below)

The	 Maintenance	 Manual	 specifies	 assembly	 torque	
values of 50-70 lbf.�n.  It should be noted that the bolt �n 
the bottom forward attachment was found to be sl�ghtly 
bent; any structural jo�nt �n wh�ch plast�c deformat�on 
has	occurred	is	likely	to	have	lost	the	torque	figure	set	
on assembly, thus the �5 lbf.�n value was not cons�dered 
rel�able.  

The r�veted and bolted attachments of the rear and front 
supports on the ta�l boom respect�vely were found to be 
secure.  The rear support had the number 206-03�-4�8-� 
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Tail boom and fin support details

Figure 1

Tail	boom	and	fin	support

stamped on �t, wh�ch was one of several part numbers 
l�sted �n the Illustrated Parts Breakdown (IPB) for 
this	component.	 	However	 	 it	was	specified	for	use	on	
ta�l booms w�th the part number 206-03�-426-00� (as 
opposed to 206-03�-004-7�B, the subject ta�l boom).  
The front support had no number on �t; the appropr�ate 
part number �n the IPB was 206-03�-4�7-003 or -007.  

The	vertical	fin	bore	no	part	number,	but	there	was	a	log	
book	certificate	that	stated:	‘..unserviceable fin replaced 
with P/N 206-020-113-011’, dated 3 August �990.  Th�s 
was found l�sted �n an old IPB, although the current 
vers�on l�sts only -005, -007, -009, -�07, and -�09.  It 
can be seen from F�gure 2 that the �nboard sk�n had 
been re�nforced w�th a doubler.  Th�s was the result 
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Views	of	inboard	surface	fin	showing	attached	portions	of	fin	supports
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of comply�ng w�th Bell Serv�ce Letter 206-203, dated 
December �972, wh�ch was �ntroduced follow�ng an 
in-service	problem	of	cracks	developing	in	the	fin.		Later	
fins	were	manufactured	with	a	strengthened	central	area,	
d�spens�ng w�th the need for a doubler.  

The	fin	was	of	lightweight	honeycomb	construction	and	
was found to we�gh 8.2 kg, �nclud�ng the ‘st�nger’ and 
alloy plate assembly, wh�ch, as noted earl�er, had been 
parted	from	the	fin	by	the	tail	rotor.		The	steel	‘stinger’	
was mounted �n a steel block that was embedded �n the 
leading	edge	at	 the	base	of	 the	fin.	 	It	was	found	that	
th�s ‘st�nger’, block and alloy plate assembly we�ghed 
�.2 kg.  The ta�l rotor assembly and �ts assoc�ated 
gearbox we�ghed ��.3 kg.  Thus, together w�th the 
p�eces of the ta�l rotor dr�ve shaft and cover that were 
liberated	shortly	after	the	departure	of	the	fin,	tail	rotor	
and gearbox, a total mass of approx�mately 20 kg was 
lost from the rear of the hel�copter.  It was calculated 
that the loss of these components sh�fted the centre of 
grav�ty forward to a po�nt forward of the long�tud�nal 
centre of grav�ty l�m�ts.

Metallurgical examination of the fin and supports

The	 vertical	 fin	 and	 the	 supports	 were	 subjected	 to	
a deta�led metallurg�cal exam�nat�on by Q�net�Q at 
Farnborough.  Th�s revealed ev�dence of fat�gue �n the 
fractures that had occurred through and around all four 
bolt holes �n the supports.  F�gure 2 shows the �nboard 
face	 of	 the	 fin,	 as	 found,	 with	 the	 fractured	 portions	
of the supports st�ll attached.  F�gures 3 to 6 show 
photographs of the supports w�th the detached port�ons 
loosely replaced, and w�th the cracks h�ghl�ghted.  It 
can be seen that three cracks were present �n the top 
aft attachment, w�th two present �n each of the other 
three attachments.  In add�t�on to the fastener holes, the 
photographs show adjacent r�vet holes, most w�th the�r 
r�vets st�ll �n pos�t�on.  These were the result of comply�ng 

w�th FAA A�rworth�ness D�rect�ve No 92-09-07, wh�ch 

mandated Bell Alert Serv�ce Bullet�n No 206-9�-60, 

dated June �99� (descr�bed later), wh�ch removed nut 

plates	 (anchor	 nuts)	 from	 the	 supports	 and	 filled	 the	

holes w�th plug r�vets. 
 

There was no ev�dence of frett�ng damage around any 

of	 the	attachment	 locations	on	 the	fin,	 although	 there	

were rectangular w�tness marks from the support edges 

�n the pa�nted surface around each of the attachment 

bolt holes.  These took the form of �ndentat�ons below 

the lower attachments and �nd�cted the manner of 

the	 departure	 of	 the	fin:	 the	 upper	 attachments	 failed	

first,	allowing	the	top	of	the	fin	to	move	outboard	as	it	

p�voted about the lower supports.  It would have been 

th�s sequence wh�ch resulted �n the bend�ng �n the lower 

forward attachment bolt.

The upper fractures exh�b�ted a cons�derable degree of 

corros�on and surface depos�ts. There was also ev�dence 

of post-fa�lure mechan�cal damage (due to the fracture 

faces rema�n�ng �n contact), wh�ch masked surface 

deta�l, but wh�ch �nd�cated that the fat�gue cracks had 

been grow�ng over a per�od of t�me.  The prec�se length 

of t�me could not be determ�ned.  The fracture surfaces 

from the lower attachments were comparat�vely clean.  

The major�ty of the undamaged crack lengths �n the upper 

attachments were due to fat�gue, whereas the fractures 

�n the bottom sect�ons had smaller fat�gue cracks �n the 

bolt and r�vet holes and larger areas of overload fa�lure.  

Significantly,	 the	 cracks	 passed	 through	 the	 bolt	 holes	

at all four attachments, w�th or�g�ns v�s�ble on oppos�te 

s�des of the outboard surface of the bore of the top forward 

attachment.  It can also be seen from F�gures 3 to 6 that, 
on the other attachments, the cracks passed through one 

of the r�vet holes �n each case, w�th or�g�ns occurr�ng 

on oppos�te s�des of the bore �n the top aft attachment.  
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In both lower attachments there were fat�gue or�g�ns �n 
both the bolt and the r�vet holes.  The bores of all the 
holes	were	otherwise	clean,	with	no	significant	features	
such as thread marks or corros�on p�ts.  F�gure 7 shows 
scann�ng electron m�croscope (SeM) photographs of a 
bolt hole and r�vet hole, show�ng how the cracks �n�t�ated 
from the outboard edges of the bores.  The cracks have 
then propagated away from the holes, at the same t�me 
extend�ng through the th�ckness of the mater�al to reach 
the �nboard surface.  

It	 was	 established	 that	 the	 first	 cracks	 to	 occur	 were	

those that passed through the holes, w�th the others be�ng 
secondary.  For example, �n F�gure 3, the ‘yellow’ crack 
�n the top forward attachment can be seen branch�ng 
off from the pr�mary ‘red’ crack on the front face of the 
forg�ng.  Cons�derat�on of all the fractures led to the 
sequence of the attachment fa�lures be�ng establ�shed as: 
top aft, top forward, bottom aft and bottom forward.  

The	 material	 specification	 was	 checked	 and	 found	 to	
conform	 to	 the	 grade	 of	 aluminium	 alloy	 specified	 by	
the manufacturer.  Thus �n the absence of features such 
as corros�on p�ts or mechan�cal damage s�tes, there was 

Top

Fwd

Top

Fwd

Deformation

Top

Fwd

Top

Fwd

Figure 3

Top forward attachment

Figure 4

Top aft attachment

Figure 5

Bottom forward attachment

Figure 6

Bottom aft attachment

Photo: QinetiQ Photo: QinetiQ

Photo: QinetiQ Photo: QinetiQ
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no obv�ous reason for the onset of fat�gue.  However, �n 
the l�ght of the low values of the breakout torque that 
were d�scovered on the fasteners follow�ng the acc�dent, 
it	was	considered	that	insufficient	torque	may	have	been	
respons�ble.  In support of th�s scenar�o, the metallurg�cal 
report conta�ned the follow�ng comment:

‘Specifying a torque setting for a mechanical 
fastening is a simple way to ensure that the 
joint is at a sufficient pre-load or clamping 
force (although not a particularly accurate 
way to measure it due to numerous variables in 
the torque-load relationship).  It is known that 
increasing the clamping force increases the 
fatigue resistance of the bolt and mating surfaces 
of structure by establishing compressive stresses 
in critical areas.  It also produces a more rigid 
structure thus reducing the likelihood of fatigue 
due to flexing.’ 

Also v�s�ble �n F�gures 3 to 6 are the rema�ns of a 
paint	 finish	 on	 the	 outboard	 surfaces	 of	 the	 supports.		
Although most of the surfaces surround�ng the bolt holes 
were bare metal, �t was clear that or�g�nally, both yellow 
pr�mer and dark blue gloss pa�nt had been appl�ed.  
Similarly,	the	shims	on	the	fin	inserts,	against	which	the	
supports abutted, were also pa�nted, although the pa�nt 
had rema�ned largely �ntact.  Although no �nstruct�on to 
the contrary ex�sted �n the Ma�ntenance Manual, �t was 
cons�dered unusual for the mat�ng surfaces of a structural 
jo�nt to be coated w�th gloss pa�nt.  

Maintenance information

The	Helicopter	Maintenance	Schedule	requires	that	the	fin	
supports be �nspected every �00 hours.  Th�s takes the form 
of a v�sual �nspect�on only. A dye penetrant process would 
not	normally	be	used;	neither	would	the	fin	be	removed.		
Thus a typ�cal �nspect�on would requ�re the removal of the 

ta�l rotor gearbox fa�r�ng, allow�ng access to the �nboard 
faces	of	the	fin	supports.		These	would	then	be	cleaned	and	
v�sually �nspected for cracks.  There �s no requ�rement for 
a per�od�c �nspect�on of the outboard faces, wh�ch would 
of	 course	 necessitate	fin	 removal.	 	Thus	 the	fin	 is	 only	
removed for reasons other than �nspect�on of the supports, 
such as repa�rs or re-sprays.  Access to the supports w�th 
the	 fin	 removed	 is	 excellent	 and,	 as	 a	 consequence,	 a	
v�sual �nspect�on of the �nboard and outboard faces of the 
supports can be accompl�shed w�th ease.  

In	the	case	of	G-WLLY,	the	fin	was	most	recently	removed	
�n the summer of 2005 �n order to fac�l�tate the storage of 
major components wh�lst the fuselage was away be�ng 
repaired.		A	qualified	engineer,	with	25	years	experience	
of hel�copter ma�ntenance, and who was fam�l�ar w�th 
Bell and Agusta-Bell 206 hel�copters, was employed 
by the ma�ntenance organ�sat�on to take charge of the 
subsequent rebu�ld.  The eng�neer stated that he and 
a	 colleague	 installed	 the	fin	 in	 “about	 an	 hour”,	 using	
the same nut/bolt/washer stack-ups that came off the 
hel�copter; part of the process �ncluded check�ng that 
the	stiff-nuts	were	fit	for	re-use.		It	should	be	noted	that	
the Ma�ntenance Manual deta�ls three sl�ghtly d�fferent 
procedures (�n terms of the nut/bolt/washer stack-up) 
accord�ng to the ser�al number of the hel�copter.  The 
‘as-found’ stack-up cons�sted of a pla�n alum�n�um 
washer under the bolt head and a rad�us washer next to the 
nut; th�s was appropr�ate to the hel�copter ser�al number, 
but �t was noted that the Manual took no account of the 
poss�b�l�ty that the ta�l boom m�ght have been changed 
for one of an earl�er or later product�on standard.  

Although the ma�ntenance company generated the 
work packs, the eng�neer �nst�gated a process of dual 
�nspect�ons at var�ous po�nts dur�ng assembly.  Th�s 
included	 the	 fin	 installation,	 with	 the	 appropriate	
entry �n the Dupl�cate Inspect�on Sheet call�ng up a 
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“vital	 point	 inspection”	 in	 accordance	 with	 BCAR	
(Br�t�sh C�v�l A�rworth�ness Requ�rements) Sect�on 
A6-2/B6-2.  In fact the dupl�cate �nspect�ons descr�bed 
in	these	documents	refer	to	flight,	engine	and	propeller	
control systems, rather than structure.  V�tal po�nts 
are	defined	 in	Section	A5-3/B-5-3	 and	 include	 aircraft	
structure; however, l�st�ngs of v�tal po�nts are not 
requ�red for a�rcraft manufactured �n accordance w�th a 
Type	Certificate	issued	prior	to	1	January	1986.		In	the	
event, the co-s�gnatory checked the fastener stack-up, 
although	he	did	not	physically	check	the	torque	on	the	fin	
attachment	bolts	other	than	to	confirm	with	the	engineer	
as to the values he had used.  

It was establ�shed that no re-pa�nt�ng occurred on any part 
of the hel�copter dur�ng th�s reassembly.  The most recent 
re-pa�nt�ng act�v�ty was carr�ed out �n December 2000, 
according	to	the	log	books,	in	which	one	of	the	certificates	
notes ‘…vertical stabiliser removed for re-spray, refitted 
post re-spray’.		The	helicopter	had	achieved	4,330	flight	
hours at th�s t�me, wh�ch was approx�mately 800 hours 
pr�or to the acc�dent.  

Previous occurrences

The manufacturer stated that they were aware of one fatal 
accident	to	a	Bell	206	involving	the	in-flight	detachment	
of	 the	 vertical	 fin.	 	 This	 occurred	 in	April	 1991;	 the	
hel�copter crashed �nto the sea shortly after depart�ng 
an offshore platform.  The Un�ted States Nat�onal 
Transportat�on Safety Board (NTSB) report noted that 
the	fin	supports	had:	

‘…separated as a result of corrosion and corrosion 
pitting.  The examination also revealed that the 
operator had attempted to combat the corrosion 
during a refurbishment of the airframe.  All the 
fatigue fractures appeared old and one had paint 
in the fracture’.  

The Un�ted k�ngdom CAA Safety Regulat�on Group 

database	 contained	 only	 one	 record	 on	 Bell	 206	 fin	

supports; th�s referred to a crack �n a rear support 

that was found on a v�sual �nspect�on and occurred �n 

March �977.  

Transport Canada suppl�ed a l�st�ng from a ‘Serv�ce 

Difficulty	 Report	 Review’,	 containing	 12	 records	

pertaining	 to	 the	 vertical	 fin.	 	One	 of	 these,	 occurring	

in	October	 1980,	 involved	 the	 in-flight	 detachment	 of	

the	 fin	 and	 was	 the	 result	 of	 washers	 being	 omitted	

when comply�ng w�th Serv�ce Letter 206-203.  Over 

t�me, tens�on �n the attachment bolts had pulled the 

fin-mounted	 inserts	 through	 the	 fin;	 thus	 this	 incident	

was	apparently	unconnected	with	the	fin	supports.		Most	

of the other records were concerned w�th corros�on or 

cracks	in	the	fin.		There	was	one	event	in	which,	during	

an	inspection,	the	top	aft	fin	attachment	bolt	was	found	

to be broken.  The other three bolts were found to be 

below the m�n�mum torque value.  

Federal Aviation Administration Airworthiness 
Directives (FAA ADs)

Dur�ng the serv�ce l�fe of the Bell 206 the manufacturer 

has �ssued a number of Alert Serv�ce Bullet�ns (ASBs) 

concerning	the	vertical	fin	and	its	attachment	to	the	tail	

boom.  For the Agusta-Bell 206, there was �nvar�ably, for 

each ASB, a correspond�ng Bolletino Tecnico from the 

Ital�an company, although there were small d�fferences 

�n the content and �ssue dates. 

The	first	relevant	ASB	was	206-26,	dated	18	December	

�972.   Th�s was superseded on 9 January �973 by ASB 

No 206-0�-73-�.  Both of these requ�red a repet�t�ve 

inspection	 of	 the	 fin	 for	 cracks	 until	 Service	 Letter	

206-203	was	complied	with	 (ie	fitting	a	doubler).	 	On	

� July �973 the FAA made ASB 206-0�-73-� mandatory 

w�th the �ssue of AD No 73-�2-0�.  



60©  Crown copyr�ght 2006

 AAIB Bulletin: 12/2006 G-WLLY EW/C2005/12/02 

On 27 June �973, Bell �ssued ASB No 206-0�-73-5, 

which	required	inspection	of	the	fin	supports	for	cracks	

in	the	fin	attachment	bolt	holes.		Part	I	of	the	Bulletin	

called	for	the	removal	of	the	fin	prior	to	conducting	a	

dye penetrant �nspect�on of the supports, wh�ch had to 

be replaced �f cracks were found.  In add�t�on, the bolt 

holes had to be �nspected for thread marks.  Any marks 

had to be removed w�th a stra�ght reamer, although th�s 

requ�red pr�or removal of the nut plates on the �nboard 

faces	 of	 the	 supports,	 into	 which	 the	 fin	 attachment	

bolts were located.  If the nut plates had chafed �nto the 

rad�us of the forg�ng, the marks had to be burn�shed.  

After clean�ng up the holes the nut plates were 

replaced.	 	The	fin	 supports	 had	 to	 be	 replaced	 if	 any	

cracks were d�scovered; th�s was dealt w�th �n Part II of 

the Bullet�n.  The replacement forg�ngs were suppl�ed 

w�thout nut plates, the attachment bolts be�ng secured 

w�th st�ff-nuts.  ASB No 206-0�-73-5 was mandated on 

�5 November �973 by FAA AD No 73-2�-03.  

On 28 June �99� Bell �ssued ASB No 206-9�-60 wh�ch 

appl�ed to all 206A and B models w�th ser�al numbers 

between 4 and ��63 and wh�ch were equ�pped w�th a 

vertical	 fin	 assembly	 with	 a	 doubler	 installed	 on	 the	

�nboard s�de.  The reason for �ssue was that: 

‘[The manufacturer]has determined that 
installation of an external doubler on the fin may 
require spacing washers or shims between the fin 
and the tail boom to preclude unacceptable fatigue 
stresses on certain fin support forgings’. 

Part I of th�s Bullet�n called for �nspect�on of the supports 

�n a s�m�lar manner to ASB 206-0�-73-5, although 

the nut plates, �f present, were not re�nstalled; the nut 

plate	attachment	holes	were	filled	with	plug	rivets.		The	

supports were to be replaced �n the event of any cracks 

be�ng found.  Part II called for �nspect�on of the gaps 

between	 the	 fin-mounted	 inserts	 and	 the	 faces	 of	 the	
supports.	 	Washers	 were	 used	 to	 fill	 any	 gaps	 so	 that	
the	resulting	stack	was	flush,	-0	to	+0.010	inches,	with	
the surface of the external doubler.  The washers were 
bonded �n pos�t�on.  Both th�s ASB and 206-0�-73-5 
requ�red that bare alum�n�um (�e on the supports) was to 
be coated w�th ant�-corros�on pr�mer.  Gloss pa�nt was 
not	specified.		

ASB No 206-9�-60 was mandated on 29 June �992 by 
FAA AD No 92-09-07.  Operators were g�ven 30 days 
or	 100	 flying	 hours,	 whichever	 occurred	 first,	 to	
accompl�sh th�s work.  

With	 regard	 to	G-WLLY,	 the	Modification	 Statements	
�n the log books show that all the above ASBs had been 
compl�ed w�th.  In add�t�on, phys�cal ev�dence, �n the 
form of the plugged nut plate attachment holes and 
washers were found dur�ng the exam�nat�on.  It was 
not clear from the records when ASB 206-9�-60 was 
embod�ed on the hel�copter, although �t �s probable that �t 
was accompl�shed dur�ng the second rebu�ld �n Canada.  

Examination of the components by the manufacturer

Follow�ng exam�nat�on by the AAIB, the components 
were del�vered to the manufacturer’s fac�l�ty at 
Fort Worth, Texas, where they conducted the�r own 
examination.	 	Their	 findings	were	 in	 broad	 agreement	
w�th those of the AAIB, w�th some add�t�onal comments 
concerning	 the	washers	 that	were	used	 to	fill	 the	gaps	
between	 the	 fin	 supports	 and	 the	 inserts,	 as	 per	ASB	
No 206-9�-60.  They noted that the washers appeared 
to	be	“homemade”,	in	that	they	were	out-of-round	and	
that the holes were not centred; �n add�t�on some of them 
appeared ground down and had rough edges.  However, 
they had been manufactured from the correct mater�al.  

On loosely assembl�ng the components (w�th the 
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except�on of the bottom forward attachment, wh�ch 
was deformed), �t was noted that the washer �n the top 
aft attachment d�d not stand proud of the surface of the 
doubler and thus d�d not meet the ASB requ�rement.  As, 
the washers were not d�sturbed dur�ng the d�sassembly 
and reassembly of summer 2005 they were l�kely to 
have been �n th�s state for a wh�le.  It was noted that 
the	washers	had	been	bonded	to	the	fin	inserts	on	top	of	
the	finish	paint,	which,	as	 it	appeared	 to	be	same	blue	
colour	 as	 the	 rest	 of	 the	 fin,	 suggested	 that	 they	may	
have	 been	 reattached	 when	 the	 fin	 was	 re-sprayed	 in	
December 2000.  

Analysis

Handling characteristics

The	 investigation	 established	 that	 the	 vertical	 fin	 had	
suffered	 an	 in-flight	 detachment	 from	 the	 helicopter.		
The manner of �ts departure was such that the lower part 
of	the	fin	entered	the	tail	rotor	arc;	the	resulting	contact	
removed	the	‘stinger’	at	the	base	of	the	fin	and	damaged	
the rotor blades.  The ta�l rotor and �ts gearbox were torn 
from	 their	mountings	 shortly	 after	 the	 loss	 of	 the	 fin.		
Apart from the effect on d�rect�onal stab�l�ty, there would 
have been the consequences of the loss of approx�mately 
20 kg of mass from the rear of the hel�copter.  

The vert�cal stab�l�ser prov�des d�rect�onal stab�l�ty 
and also has an outboard �ncl�ned lead�ng edge.  The 
aerodynam�c load that th�s generates reduces the ta�l 
rotor	thrust	required	during	forward	flight.	It	would	be	at	
its	most	effective	during	high	speed	flight	when	it	would	
be subjected to the greatest lateral load�ng.  Although the 
Met	Office	aftercast	noted	the	probability	of	turbulence	
�n the area, th�s �s not thought l�kely to have affected 
materially	the	loading	on	the	fin.		

The loss of the ta�l rotor, assoc�ated gearbox, vert�cal 
stab�l�ser and ‘st�nger’ would have had a major effect 

on the hel�copter’s handl�ng character�st�cs at any speed.  

It was calculated that the loss of these components 
sh�fted the centre of grav�ty forward to a po�nt forward 
of the long�tud�nal centre of grav�ty l�m�t.  Th�s would 
have occurred rap�dly and �s l�kely to have led to a 
loss of control even w�th full aft cycl�c control appl�ed.  
Handling	difficulties	would	have	been	compounded	by	
the loss of the lateral thrust from the ta�l rotor caus�ng 
the hel�copter to rotate to the r�ght.  It �s probable that 
the p�lot would have appl�ed full aft cycl�c control �n an 
attempt to arrest the nose down p�tch, result�ng �n the 
ma�n rotor blades contact�ng the top of the ta�l boom.  
In	fact	this	was	confirmed	by	the	presence	of	tail	rotor	
dr�ve shaft components early �n the wreckage tra�l.  What 
happened after th�s �s conjecture, but �t �s poss�ble that 
the blade contact on the ta�l boom resulted �n�t�ally �n 
the fa�lure of at least one of the ma�n rotor p�tch control 
l�nks.  Th�s could have resulted �n a large �ncrease �n l�ft 
on one blade such that �t t�lted the rotor d�sc, caus�ng 
a bend�ng overload fa�lure of the mast.  The separated 
rotor d�sc then sl�ced off the nose of the hel�copter.  

Wh�lst mast fa�lure �s not necessar�ly an �nev�table 
consequence	of	fin	detachment	(as	illustrated	by	one	of	
the Canad�an �nc�dent reports), the loss of the ta�l rotor 
and gearbox �n th�s case severely reduced any poss�b�l�ty 
of the crew surv�v�ng the acc�dent.  

History of the aircraft

The a�rcraft was constructed �n �969 and had exper�enced 
a chequered h�story, be�ng �nvolved �n a number of 
�nc�dents and two major rebu�lds.  At some stage �t had 
ga�ned a ta�l boom of uncerta�n provenance, wh�ch served 
to h�ghl�ght a potent�ally confus�ng s�tuat�on w�th the 
Ma�ntenance Manual, �n that the method used to attach 
the	vertical	fin	varied	according	to	the	serial	number	of	
the a�rframe, as opposed to that of the ta�l boom.  
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The	 log	 books	 indicated	 that	more	 than	 5,100	 flying	
hours had been ach�eved at the t�me of th�s acc�dent, 
wh�ch �s not except�onal for a hel�copter of th�s age.  
However, �t �s quest�onable as to how much of the 
or�g�nal a�rframe rema�ned follow�ng the two rebu�lds; 
the	 recorded	 figure	 is	 probably	 irrelevant.	 	 Despite	
th�s, the log books �nd�cated that the hel�copter had 
been ma�nta�ned �n accordance w�th �ts schedule and 
that all the necessary A�rworth�ness D�rect�ves relat�ng 
to	 the	fin	and	its	attachment	had	been	complied	with.		
There was thus no ev�dence to suggest that the cause 
of the acc�dent was rooted �n the d�stant past.  Th�s 
view	was	 reinforced	 by	 the	 fact	 that	 the	 fin	 supports	
were reportedly �n good cond�t�on at the t�me the ta�l 
was reassembled �n September 2005.  As a thorough 
exam�nat�on of the area �s eas�ly accompl�shed w�th the 
fin	 removed,	 a	 reasonable	 level	 of	 confidence	 can	 be	
placed �n th�s assessment.   It was therefore concluded 
that the fat�gue cracks most probably �n�t�ated after 
September 2005, w�th the ma�n �ssues be�ng the cause 
of the crack �n�t�at�ons and the fa�lure to detect them 
before they progressed to a cr�t�cal cond�t�on.  

The failure

The Q�net�Q metallurg�cal exam�nat�on of the supports 
noted that the fat�gue cracks had or�g�nated �n the 
attachment bolt holes and/or the nut plate r�vet holes.  
More	 specifically,	 the	 initiation	 points	 were	 on	 the	
outboard edge of the bores (�e the �nterface w�th the 
inboard	side	of	the	fin).		Bearing	in	mind	the	fin	exerts	
an aerodynam�cally generated force to the r�ght dur�ng 
the cru�se, �t follows that the result�ng tens�on �n the 
bolts	tends	to	reduce	the	compression	in	the	fin	supports.		
It	 is	 possible	 that	 certain	 vibration	 modes	 of	 the	 fin	
could have a s�m�lar effect.  The crack progress�on was 
therefore l�kely to have been along the outboard surfaces 
of the supports, at the same t�me propagat�ng through the 
mater�al to the �nboard surface.  The effect of th�s would 

be that at any one t�me, the cracks would be longer on 
the outboard surface of the supports than on the �nboard.  
Th�s would not have ass�sted the d�scovery of the cracks 
dur�ng the �00 hour �nspect�on �n November 2005 
(assum�ng they had developed by that t�me), as the 
fin	was	not	 required	 to	be	 removed.	 	 	Also,	 the	cracks	
would not have been v�s�ble on the forg�ng �nner faces 
unt�l the�r length exceeded the d�ameter of the washers 
under the st�ff-nuts.  F�nally, the v�s�b�l�ty of the cracks, 
�f present, would not have been a�ded �n th�s case by the 
dark blue pa�nt scheme of the a�rcraft.  

The sequence of the attachment fa�lures was establ�shed 

as: top aft, top forward, lower aft and lower forward.  It 
�s probable that the top aft attachment had completely 
fa�led some t�me before the acc�dent, thus �ncreas�ng 
the load on the rema�n�ng attachments and consequently 
accelerat�ng the crack progress�on.  

The lack of torque

The mat�ng surfaces of a structural jo�nt are normally 
held �n compress�on by the fastener components.  
Compression	 is	 generally	 regarded	 as	 beneficial	 in	
conferr�ng fat�gue res�stance, and �n th�s case the 
support forg�ngs would be clamped between the nut and 
washer	on	the	inboard	faces	and	the	fin	(or,	to	be	more	
precise,	the	shim)	on	the	outboard	faces.		On	fins	without	
doublers, the forg�ng outer faces abut d�rectly aga�nst the 
fin	inserts	and	are	therefore	placed	in	compression	when	
the bolts are t�ghtened.  The add�t�on of the doubler 
(wh�ch has cut-outs to allow access to the �nserts) thus 
creates a gap between the forg�ng and the �nsert, and a 
consequent loss of compress�on �n the area of the forg�ng 
�mmed�ately surround�ng the bolt hole.  It seems probable 
that th�s was the cause of the �n-serv�ce fat�gue crack 
problems that led to the �ssue of ASB No 206-9�-60 and 
FAA AD No 92-09-07 (wh�ch �ntroduced the sh�ms), 
although the l�kely fat�gue mechan�sm was not actually 
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expla�ned �n e�ther publ�cat�on.  The fact that the washer 
�n the top aft attachment d�d not stand proud of the doubler 
surface when the components were loosely reassembled 
would have served to reduce the compress�on appl�ed 
around the fastener hole.  

The cause of the crack �n�t�at�on was not obv�ous.  
However �n the absence of observable defects such 
as thread marks or corros�on p�ts, �t �s cons�dered that 
insufficient	assembly	torque	or	an	in-service	torque	loss	
may have been respons�ble.  Corroborat�ve ev�dence 
was	provided	by	the	low	torque	settings	found	on	the	fin	
attachment fasteners after the acc�dent.  The st�ff-nuts 
were found to be �n good cond�t�on and were not 
thought l�kely to have backed off �n serv�ce.  The fact 
that the fat�gue cracks had progressed to fa�lure of the 
attachments suggests that the loss of torque must have 
ex�sted for a cons�derable t�me.  It thus seems reasonable 
to suppose that th�s cond�t�on may have been present at 
the t�me of the last �00 hour �nspect�on, �rrespect�ve of 
whether the cracks were present or v�s�ble.   Wh�lst the 
fin	may	not	have	appeared	physically	‘loose’	at	this	time	
(the lack of any obv�ous frett�ng damage suggested that 
th�s was the case), a torque check on the fasteners could 
have revealed the problem and hence potent�ally averted 
the acc�dent.  However, such a check was not requ�red 
by the Ma�ntenance Manual.  

Regardless of the cause of the torque loss, the �mmed�ate 
consequence would be a loss of r�g�d�ty, or st�ffness, of 
the structural jo�nt, wh�ch could render �t vulnerable 
to the effects of v�brat�on.  In part�cular, the ‘st�nger’ 
and	 its	 associated	 alloy	 plate	 represented	 a	 significant	
mass	 concentration	 at	 the	 base	 of	 the	 fin,	 effectively	
on an approx�mately one metre moment arm from the 
attachment area.  Wh�lst �t �s cons�dered that th�s was 
not respons�ble for crack �n�t�at�on (the ‘st�nger’/plate 
assembly	 is,	 after	 all,	 common	 to	most	 float-equipped	

hel�copters and has not resulted �n any reported problems) 
�t �s poss�ble that the v�brat�on ampl�tude would �ncrease 
w�th crack progress�on, wh�ch �n turn could accelerate 
the process.  

The ‘st�nger’ assembly on th�s type of hel�copter 
presents �tself as an access�ble ‘handle’ for such 
purposes as manoeuvr�ng the hel�copter �n a hangar, or 
for the appl�cat�on of a downwards load �n order to ass�st  
mount�ng the jockey wheels on the sk�ds.  Any aggress�ve 
ground handl�ng could result �n excess�ve lateral loads 
being	 applied	 to	 the	 fin,	with	 the	 attendant	 possibility	
of caus�ng stra�n �n the structural jo�nt.   However, any 
loss of r�g�d�ty, or even cracks caused �n th�s way, m�ght 
be expected to affect the lower attachments, as they are 
closer to the appl�ed load, whereas the complete fa�lure 
of the top aft attachment suggested that th�s was where 
the	first	crack	initiated.		

F�nally, there �s the matter of the rema�ns of the 
gloss pa�nt on the faces of the support forg�ngs.  A 
corrosion	 inhibitor/primer	 is	all	 that	 is	 specified	 in	 the	
manufacturer’s ASBs and �t �s not standard pract�ce to 
apply gloss pa�nt to the mat�ng surfaces of structural 
jo�nts.  S�nce no pa�nt�ng was carr�ed out dur�ng the 
reassembly �n September 2005, �t �s l�kely that the 
paint	was	applied	in	December	2000.		Paint	has	a	finite	
thickness,	and	in	the	event	that	the	paint	film	deteriorated	
or d�s�ntegrated (perhaps as a result of excess�ve loads 
applied	to	the	fin	during	ground	handling)	and	was	lost	
from the stack-up, there would be a correspond�ng loss 
of assembly torque.  However, �t was not poss�ble to 
determ�ne �f the amount of pa�nt found adher�ng to the 
support faces was d�fferent from that present at the t�me 
the	fin	was	reattached	to	the	aircraft.		As	a	consequence,	
�t was �mposs�ble to assess how much of a contr�but�on, 
�f any, the presence of the pa�nt made to the cause of the 
lack of torque.  
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Summary and Safety Recommendations

Th�s was the second fatal acc�dent to a Bell 206 �nvolv�ng 
failure	of	the	fin	supports.		Earlier	concerns	about	their	
structural �ntegr�ty had been addressed by a number of 
Alert Serv�ce Bullet�ns and A�rworth�ness D�rect�ves.  
Th�s �nvest�gat�on d�d not reveal any defects �n what �s 
man�festly a mature des�gn.  The fa�lure was attr�buted 
to a lack of assembly torque �n the attachment of the 
fin	 to	 the	 support	 forgings.	 	The	 fin	 became	 detached	
when the hel�copter was w�th�n an hour of land�ng at �ts 
ma�ntenance base for �ts planned �00 hour �nspect�on, 
where	 the	 extensive	 cracks	 in	 the	 fin	 supports	 would	
certa�nly have been d�scovered.  

Whilst	the	lack	of	assembly	torque	in	the	fin	attachments	
could not be accounted for, there were a number of 
poss�ble explanat�ons.  Regardless of the reasons for 
the lack of torque, a torque check on the fasteners could 
have revealed the cond�t�on and hence prevented the 
acc�dent.  No such check was requ�red �n any of the 
per�od�c �nspect�ons.  

In March 2006 the AAIB publ�shed Spec�al Bullet�n 
S�/2006 �n wh�ch Safety Recommendat�ons 2006-039 
and -040 were made to the Un�ted k�ngdom C�v�l 
Av�at�on Author�ty (CAA), the european Av�at�on Safety 
Agency (eASA) and also, s�nce the des�gn author�ty 
and manufacture of the Bell 206 ser�es �s now based �n 
Canada, to Transport Canada.  The Recommendat�ons 
are reproduced here:

Safety Recommendation 2006-039

It �s recommended that the Un�ted k�ngdom C�v�l 
Av�at�on Author�ty requ�re a one-off �nspect�on, w�th�n 
a	reasonable	timescale,	of	the	vertical	fin	supports	of	all	
Bell and Agusta-Bell 206 ser�es hel�copters on the Uk 
reg�ster.  The �nspect�on should be conducted w�th the 
fin	removed	in	order	to	obtain	adequate	access.		

Safety Recommendation 2006-040

It �s recommended that Transport Canada, the european 

Av�at�on Safety Agency and the US Federal Av�at�on 

Adm�n�strat�on each cons�der requ�r�ng a one-off 

�nspect�on, w�th�n a reasonable t�mescale, of the vert�cal 

fin	 supports	 of	 all	 Bell	 and	 Agusta-Bell	 206	 series	

hel�copters w�th�n the�r jur�sd�ct�ons. 

Subsequent safety action

On 6 June 2006, �n response to these Safety 

Recommendat�ons, the CAA �ssued a Letter to 

Operators (LTO) deta�l�ng an �nspect�on to be completed 

at the next �00 hour ma�ntenance �nput.  However, 

the LTO left compl�ance w�th th�s �nspect�on to the 

operator’s d�scret�on by request�ng rather than requ�r�ng 

compl�ance.

On 26 Apr�l 2006 Bell Hel�copter Textron (BHT) 

�ssued ASB 206-06-�07, wh�ch called for an �nspect�on 

of hel�copters equ�pped w�th the older type of supports, 

together w�th a Ma�ntenance Manual amendment 

that �ncluded, among other requ�rements, a recurrent 

torque check of the fasteners at each �00 hour/annual 

�nspect�on.  The ASB was mandated by Transport 

Canada on 5 June 2006 w�th the �ssue of A�rworth�ness 

D�rect�ve CF-2006-�2.  

In add�t�on, the ASB called for an �ncrease of the torque 

values to 75-95 �n lbs.  Reference was also made to 

BHT-ALL-SPM (Standard Pract�ces Manual), wh�ch 

provides	 guidance	 on	 paint	 finish	 applied	 to	 faying	

surfaces,	 which	 are	 defined	 as	 ‘face-to-face	 areas	 of	

adjo�n�ng (contact�ng) parts’.  However the ASB d�d 

not	 require	 the	 fin	 to	 be	 removed	 unless	 low	 torque	

values were recorded, pa�nt was found on mat�ng 

surfaces, or �f cracks were suspected follow�ng an 

external exam�nat�on.  The text of ASB 206-06-�07 was 
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extens�vely amended at Rev�s�on A on �5 June 2006, 
but	 there	 was	 still	 no	 requirement	 to	 remove	 the	 fin	
unless some anomaly ex�sted.

In add�t�on to the ASB, on �7 Apr�l 2006, BHT also 
�ssued Operat�ons Safety Not�ce (OSN) GeN-06-36, 
wh�ch rem�nded owners/operators to adhere to the 
original	paint	finishes,	especially	in	the	area	of	faying	
surfaces.  

In europe, on 5 July 2006, Agusta �ssued Bollett�no 
Tecn�co No 206-240, �n respect of Agusta-Bell 206 ser�es 
hel�copters.  Th�s �s a shorter, s�mpler vers�on of ASB 
206-06-07	which,	 significantly,	 does	 require	 removal	
of	the	vertical	fin	in	order	to	inspect	the	supports.		On	
20 July 2006 the european Av�at�on Safety Agency 
(eASA) �ssued a Proposed A�rworth�ness D�rect�ve 

(PAD) No 06-�92, �n preparat�on for mandat�ng the 
Bollett�no Tecn�co.  

F�nally, although th�s �nvest�gat�on has been concerned 
w�th a hel�copter equ�pped w�th an older type of ta�l 
boom, �e on wh�ch the ta�l rotor gearbox platform was 
of a fabr�cated sheet metal construct�on, there �s no 
suggestion	that	the	one-piece	fittings	on	later	helicopters	
would be any less vulnerable to the effects of low 
torque.  Thus the Safety Recommendat�ons 2006-039 
and 2006-040 conta�ned �n the Spec�al Bullet�n were 
�ntended to apply to all Bell and Agusta-Bell 206 
hel�copters, and the AAIB notes that wh�le ASB 
206-06-�07 appl�es only to the older type of ta�l boom, 
the BHT Ma�ntenance Manual amendment also appl�es 
to the later des�gn.
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ACCIDENT

Aircraft Type and Registration:  Jab�ru UL-450, G-TYke

No & type of Engines:  � Jab�ru 2200A p�ston eng�ne

Year of Manufacture:  2002

Date & Time (UTC):  23 September 2006 at �408 hrs

Location:  Glenforsa, Isle of Mull

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None  

Nature of Damage:  M�nor damage to nose, r�ght land�ng gear, w�ng t�p and 
propeller 

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

Commander’s Age:  62 years

Commander’s Flying Experience:  928 hours (of wh�ch 680 were on type)
 Last 90 days - 3 hours
 Last 28 days -  � hour

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

Synopsis

On land�ng, the a�rcraft sk�dded on the wet grass runway 
surface and was damaged as �t entered an area of rough 
ground to the s�de of the runway.

History of the flight

After carry�ng out an aer�al assessment of the 730 m grass 
runway at Glenforsa, the p�lot carr�ed out an uneventful 
approach and land�ng on Runway 25.  When brak�ng 
was appl�ed, the a�rcraft sk�dded to the left and the p�lot 
was unable to rega�n control before �t entered and area of 

rough ground to the s�de of the runway.  As the a�rcraft 
crossed th�s ground, the r�ght w�ng t�p and propeller 
struck the surface, caus�ng damage to the nose, r�ght 
land�ng gear and r�ght w�ng t�p.  Both occupants were 
un�njured and vacated the a�rcraft �n the normal manner.  
The p�lot attr�buted the acc�dent to the cond�t�on of the 
runway surface wh�ch, desp�te look�ng su�table from the 
a�r, was, upon �nspect�on, found to be wet from ra�n the 
prev�ous day and, as a consequence, was very sl�ppery.   
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ACCIDENT

Aircraft Type and Registration:  Medway ecl�pser, G-CCGA

No & type of Engines:  � Rotax 9�2-UL p�ston eng�ne

Year of Manufacture:  2003 

Date & Time (UTC):  2 July 2006 at �530 hrs

Location:  Wells-next-the-Sea, Norfolk

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Monopole and hang�ng bracket bent, a�rcraft swamped 
dur�ng recovery

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

Commander’s Age:  43 years

Commander’s Flying Experience:  268 hours (of wh�ch 66 were on type)
 Last 90 days - �9 hours
 Last 28 days - �� hours

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

Synopsis

The p�lot attempted unsuccessfully to land on a 
deserted beach because he cons�dered that he had an 
eng�ne problem.  A lack of cl�mb performance lead 
to th�s bel�ef.  He subsequently cons�dered that w�nd 
cond�t�ons encountered at low level accounted for the 
lack of performance.

History of the flight

The p�lot reported that he was tak�ng h�s daughter to v�ew 
a seal colony just off the coast at Blakeney.  He cont�nued 
west	and	flew	at	low	level	over	some	seals	but	with	no	
boats or people �n the v�c�n�ty.  He then turned through 
�80º to head towards Cromer, along the shorel�ne.  At 
th�s po�nt he was below �00 ft amsl.  He appl�ed power 

to cl�mb back to a normal alt�tude for the leg to Cromer.  

He then became aware that h�s mach�ne was not cl�mb�ng 

normally.  Suspect�ng an eng�ne problem, he dec�ded to 

land	 on	 the	 beach	 and	 check	 the	 fuel	 filters	 and	 plug	

leads.		The	beach	was	approximately	five	miles	long	and	

one m�le w�de and the p�lot was consc�ous that the area 

was su�table for a precaut�onary land�ng, and was a more 

favourable land�ng s�te than the terra�n on the route back 

to Cromer, should total eng�ne fa�lure occur.

The p�lot carr�ed out a normal land�ng �nto w�nd.  The 

landing	run	at	first	appeared	to	be	as	on	grass,	but	the	

drag of the rear wheels then �ncreased dramat�cally and 

the	front	wheel	was	pulled	down	quite	firmly.	 	As	 the	
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front wheel touched, the tr�ke rap�dly decelerated, and 
real�s�ng he was �n soft sand, the p�lot pushed the bar 
fully forward wh�lst apply�ng full power.  The mach�ne 
nonetheless rap�dly came to a halt, roll�ng onto �ts 
nosewheel and r�ght ma�nwheel and com�ng to rest 
on the r�ght w�ngt�p.  The p�lot turned off the eng�ne 
and master sw�tch and both occupants left the a�rcraft 
w�thout �njury.

The p�lot then located a su�table land�ng area on foot 
and	alerted	a	colleague	who	had	been	flying	nearby	and	
was now overhead.  The other p�lot landed and helped 
r�ght the overturned mach�ne.  Both p�lots then dragged 
it	 to	firmer	sand.	 	The	pilot	of	G-CCGA	examined	the	
fuel	filters	and	found	them	to	be	clean.		He	tried	to	taxi	
the mach�ne towards the shore.  Unfortunately, soft sand 
was aga�n encountered and the a�rcraft became stuck.

The	 colleague	 then	 flew	 the	 pilot’s	 daughter	 back	 to	
Cromer.  The p�lot was ass�sted by the RNLI to de-r�g 
and tow the a�rcraft to the�r boathouse.  Notw�thstand�ng 
great effort to locate a ‘dry’ route, the mach�ne was 
swamped as they passed through the shallowest po�nt of 

a sea channel.

Pilot’s comment

The p�lot subsequently noted that, follow�ng the 
acc�dent, the w�nd was sw�ng�ng from �00º to 40º 
and occas�onally gust�ng.  He subsequently felt that 
low level w�nd cond�t�ons expla�ned the lack of cl�mb 
performance.  The eng�ne was reach�ng full power 
dur�ng h�s attempt to tax� to the land and �ts �nd�cated 
temperatures were normal.
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ACCIDENT

Aircraft Type and Registration:  Raj Hamsa X’A�r �33(�), G-CDHO

No & type of Engines:  � Verner �33M p�ston eng�ne

Year of Manufacture:  2005 

Date & Time (UTC):  �7 June 2006 at �500 hrs

Location:  Near T�lbury Docks, essex

Type of Flight:  Tra�n�ng

Persons on Board:  Crew - 2 Passengers - None 

Injuries:  Crew - None  Passengers - N/A

Nature of Damage:  eng�ne magneto fa�lure and damage to propeller

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

Commander’s Age:  37 years

Commander’s Flying Experience:  275 hours (of wh�ch 33 were on type)
 Last 90 days - 2� hours
 Last 28 days -   4 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and follow-up AAIB �nvest�gat�on

Synopsis

When	close	to	Tilbury	Docks,	during	a	training	flight,	the	

magneto rotor separated from the eng�ne, damag�ng the 

propeller and caus�ng the eng�ne to stop.  The �nstructor 

carried	out	an	uneventful	forced	landing	in	a	field	adjacent	

to the R�ver Thames.  The magneto separat�on was due 

to the fa�lure of the crankshaft stub shaft, from crack 

propagat�on due to a tors�onal fat�gue mechan�sm.  Damage 

to the magneto co�l formers �nd�cated that the rotor had 

been operat�ng out of al�gnment, �ncreas�ng the tors�onal 

loads w�th�n the shaft.  The cause of the m�sal�gnment was 

probably due to an �mpact on the magneto rotor, dur�ng 

eng�ne handl�ng, at some po�nt between a workshop v�s�t 

�n July 2005 and re-�nstallat�on of the eng�ne.

History of the flight

The	 aircraft	 was	 being	 used	 for	 an	 instructional	 flight,	

with	the	owner	under	the	tuition	of	a	qualified	instructor.		

It was operat�ng �n an area close to the north bank of the 

R�ver Thames, near T�lbury Docks.  W�th the a�rcraft at a 

h�gh angle of attack and the eng�ne at max�mum speed, the 

magneto rotor separated from the eng�ne and passed through 

the rotat�ng propeller, severely damag�ng both blades.  The 

�nstructor manoeuvred the a�rcraft �nto the gl�d�ng att�tude 

and	carried	out	an	uneventful	forced	landing	in	a	large	field	

adjacent to the r�ver.  W�th the except�on of the eng�ne and 

propeller, the a�rcraft was undamaged and ne�ther occupant 

was �njured.  After recovery, the fuselage was taken to the 

AAIB to allow the eng�ne to be removed and str�pped for 

�nvest�gat�on; the magneto rotor was not recovered.
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Engine examination

The a�rcraft, a Raj Hamsa X’A�r m�crol�ght, was 

constructed �n 2004 and purchased by the present owner 

�n February 2006.  It was powered by a Verner �33M 

two-cyl�nder, hor�zontally opposed eng�ne, manufactured 

�n the Czech Republ�c and mounted above and ahead of 

the cockp�t.  At the t�me of the �nc�dent, the a�rframe and 

eng�ne had a total t�me of approx�mately 43 hours.  

Engine history

A rev�ew of the eng�ne and a�rframe log book showed 

that the eng�ne had been �nstalled �n January 2005 and 

had completed �ts post �nstallat�on runs sat�sfactor�ly.  

In July 2005, w�th no further recorded operat�on, �t was 

then removed and returned to the manufacturer for the 

crankshaft (�nclud�ng the stub shaft) to be replaced.  Th�s 

was	because	the	manufacturer	had	identified	this	engine	

as one of a batch where the crankshafts had been produced 

from steel of a h�gher than normal sulphur content.  

Subsequently, after a total of 20 hours of operat�on, two 
cyl�nder head studs pulled from the crankcase, wh�ch 
requ�red the�r replacement.  Twenty-one hours after that 
event, several other cyl�nder studs pulled out wh�ch also 
requ�red replacement.  The eng�ne manufacturer’s Uk 
agent	confirmed	that,	on	both	occasions,	the	cylinder	head	
studs were replaced w�thout remov�ng the eng�ne from 
the a�rframe.  The eng�ne then operated for approx�mately 
two hours pr�or to the fa�lure of the magneto rotor.

Magneto description

The magneto on the Verner �33M eng�ne �s located on 
the front of the eng�ne, �mmed�ately below the propeller 
shaft.  It cons�sts of e�ght pr�mary and two secondary 
co�ls secured to the front of the gearbox cas�ng (F�gure �).  
Magnets are secured to the �ns�de of a rotat�ng cas�ng 
wh�ch covers the ent�re assembly.  The cas�ng �s bolted 
to a steel stub shaft, pressed �nto the forward end of the 
crankshaft, wh�ch passes through the centre of the co�ls, 
(F�gure 2).  

Figure 1

Magneto stator 
assembly

Pr�mary co�ls

Secondary 
co�ls

Gearbox
cas�ng

Propeller hub
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Stub shaft examination

Examination	of	the	engine	identified	that	the	release	of	the	
magneto rotor resulted from the fa�lure of the stub shaft.   
The magneto co�ls showed ev�dence of uneven and heavy 
rubb�ng to the end of the co�l formers, �nd�cat�ng that the 
magneto rotor had been operat�ng out-of-al�gnment pr�or 
to the fa�lure, (F�gure 3).  Metallurg�cal exam�nat�on of 
the stub shaft fracture surface revealed the presence of a 
pre-ex�st�ng crack, wh�ch had propagated by a tors�onal 
fat�gue mechan�sm, across 65% of �ts cross-sect�onal 
area, before fa�l�ng �n overload.  Mechan�cal damage 
to the fracture surface precluded an est�mat�on of the 
number of stress cycles exper�enced pr�or to fa�lure, 
or	positive	identification	of	crack	initiation	site(s).		No	
material	 abnormalities	 or	 inclusions	were	 identified	 in	
the fracture surface.  

Engine examination

exam�nat�on of the eng�ne pr�or to removal, showed 
ev�dence of �mpact damage to a st�ffen�ng r�b on the 
gearbox cas�ng, at the 6 o’clock pos�t�on (F�gure 4).  
The cond�t�on of the r�b �nd�cated that �t had been 
damaged for some t�me and was unl�kely to have been 
caused when the magneto rotor separated from the 
eng�ne.  When placed on a work surface, the balance 
of the eng�ne caused �t to t�p forward, where �t came 
to rest on the damaged st�ffen�ng r�b.  Measurements 
confirmed	that,	had	the	magneto	rotor	been	in	place,	it	
would have made contact w�th the work surface before 
the st�ffen�ng r�b.

Analysis

In normal operat�on, the tors�onal load�ng of the stub 
shaft	 is	 low	 and	would	 be	 unlikely	 to	 be	 of	 sufficient	

Figure 2

Magneto Stator

Magneto rotor

Crankshaft stub shaft
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magn�tude to cause crack �n�t�at�on or progress�on �n the 
shaft.  The damage to the magneto co�l formers �nd�cated 
that	 the	 rotor	 had	 been	 sufficiently	 out	 of	 alignment,	
pr�or to the fa�lure, to make contact w�th the formers 

whilst	rotating.		This	would	have	significantly	increased	
the tors�onal loads w�th�n the shaft and, most l�kely, both 
prec�p�tated and propagated the crack.  

Figure 3  (left)

Damage to stator formers

Figure 4  (right)

Damaged st�ffen�ng r�b
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When �nstalled �n the X’A�r, the eng�ne �s approx�mately 
s�x feet above the ground and the magneto rotor �s 
part�ally sh�elded by the propeller, wh�ch should protect 
�t from �nadvertent damage.  However, whenever the 
eng�ne �s removed, the pos�t�on of the magneto rotor 
makes �t vulnerable to handl�ng damage.  Any �mpact 
on the magneto rotor has the potent�al to d�stort the stub 
shaft and allow the rotor to make contact w�th the co�l 
formers.

Conclusions

The magneto rotor was released as a result of fa�lure of 
the crankshaft stub shaft, wh�ch had fa�led due to crack 
progress�on from a tors�onal fat�gue mechan�sm.  The 
tors�onal load�ng on the shaft was l�kely to have been 
increased	as	a	result	of	the	magneto	rotor	being	sufficiently	
out of al�gnment to make contact, when operat�ng, w�th 
the co�l formers.  The damage to the gearbox st�ffen�ng 

r�b �nd�cated that the eng�ne had probably been allowed 
to t�p forward at some po�nt when be�ng handled 
‘off-w�ng’, poss�bly caus�ng a sl�ght d�stort�on to the stub 
shaft.  As a new crankshaft, �nclud�ng the stub shaft, had 
been �nstalled by the manufacturer �n July 2005, and the 
eng�ne had not been removed aga�n unt�l th�s �nc�dent, 
�t �s l�kely that the stub shaft became damaged at some 
t�me between the workshop v�s�t and complet�on of the 
re-�nstallat�on process.

Follow up action

The manufacturer has stated that they are aware of one 
previous	loss	of	a	magneto	rotor,	which	they	confirmed	
to be the result of an eng�ne be�ng allowed to t�p forward 
dur�ng handl�ng, d�stort�ng the stub shaft.  They have 
since	introduced	a	modification	to	fit	a	guard	to	protect	
the magneto from such damage.
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BULLETIN CORRECTION

AAIB File: EW/G2006/06/14 

Aircraft Type and Registration: eV-97 Teameurostar Uk, G-IHOT

Date & Time (UTC): �6 June 2006 at �800 hrs

Location: Barl�ng farmers str�p, essex

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

AAIB Bulletin No 11/2006, page 135 refers

In the ‘Nature of Damage’ sect�on of th�s report �t was 
stated that the eng�ne had been shockloaded.  In fact, 
the eng�ne had not yet been exam�ned for shockload�ng 
and, �n the op�n�on of the eng�neer repa�r�ng the 

a�rcraft, the m�nor damage to the propeller t�ps would 
probably not have caused the eng�ne to suffer from 
shockload�ng damage.
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BULLETIN CORRECTION

AAIB File: EW/C2004/10/03

Aircraft Type and Registration: Mooney M20J, G-EKMW

Date & Time (UTC): 16 October 2004 at 0648 hrs

Location: Jersey Airport, Channel Islands

Information Source: AAIB Field Investigation

AAIB Bulletin No 11/2006, page 92 refers

Safety Recommendation 2006-029 was made to the 
CAA in the report on the accident to Mooney M20J, 
G-EKMW, as follows:

‘It is recommended that the Civil Aviation 
Authority review their quality audit programmes, 
which underpin its EASA Part 145 approvals of 
maintenance organisations, to ensure that such 
audits include adequate sampling and objective 
scrutiny of the physical engineering activities’

The CAA has stated that it is fully supportive of [safety] 
recommendations that enable improvements to be made 
to its regulatory oversight and surveillance methods, 
and believes that this was the intent of SR 2006-029.  
However, they could not accept this recommendation as 

worded because it would require the implementation of 
a quality audit programme, with all that this implies, as it 
is for the approved organisation to implement.

In order to more reflect correctly the role of the Regulator, 
Safety Recommendation 2006-029 has been re-issued as 
follows:

Safety Recommendation 2006-134

It is recommended that the Civil Aviation Authority 
review their regulatory oversight methods, which 
underpin its EASA Part 145 approvals of maintenance 
organisations, to ensure they include adequate sampling 
and objective scrutiny of the physical engineering 
activities.
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AIRCRAFT ACCIDENT REPORT No 2/2006
This report was published on 10 November 2006 and is available on the AAIB Website www.aaib.gov.uk

REPORT ON ThE ACCIDENT TO
PILATUS BRITTEN-NORMAN BN2B-26 ISLANDER, G-BOMG

WEST-NORTh-WEST OF CAMPBELTOWN AIRPORT, SCOTLAND
ON 15 MARCh 2005

Registered Owner and Operator: Logana�r L�m�ted  

Aircraft Type:  P�latus Br�tten-Norman BN2B-26 Islander

Nationality:  Br�t�sh

Registration: G-BOMG

Place of Accident: 7.7 nm west-north-west of Campbeltown A�rport, 
Argyll, Scotland 
Lat�tude:  55º 29.2’ N 
Long�tude:  005º 53.7’ W

Date and Time: �5 March 2005 at 00�8 hrs
 All t�mes �n th�s report are UTC

Synopsis

The watch superv�sor at the Scott�sh and Ocean�c 
Area	 Control	 Centre	 notified	 the	 accident	 to	 the	Air	
Acc�dents Invest�gat�on Branch (AAIB) at 0��5 hrs on 
�5 March 2005.  

The Glasgow based Islander a�rcraft was engaged on an 
a�r ambulance task for the Scott�sh Ambulance Serv�ce 
when the acc�dent occurred.   The p�lot allocated to the 
flight	had	not	flown	for	32	days;	he	was	therefore	required	
to	complete	a	short	flight	at	Glasgow	to	regain	currency	
before	 landing	 to	 collect	 a	 paramedic	 for	 the	 flight	 to	
Campbeltown A�rport on the k�ntyre Pen�nsula.

Poor weather at Campbeltown A�rport necess�tated 
an �nstrument approach.   There was ne�ther radar nor 
Air	Traffic	Control	 Service	 at	 the	 airport,	 so	 the	 pilot	
was rece�v�ng a Fl�ght Informat�on Serv�ce from a 

Flight	 Information	 Service	 Officer	 in	 accordance	
w�th author�sed procedures.  After arr�v�ng overhead 
Campbeltown	Airport,	the	aircraft	flew	outbound	on	the	
approach procedure for Runway �� and began a descent. 
The p�lot next transm�tted that he had completed the 
‘base turn’, �nd�cat�ng that he was �nbound to the a�rport 
and commenc�ng an approach.  

Noth�ng more was seen or heard of the a�rcraft and 
further attempts at rad�o contact were unsuccessful.  The 
emergency serv�ces were alerted and an extens�ve search 
operat�on was mounted �n an area based on the p�lot’s last 
transm�ss�on.  The a�rcraft wreckage was subsequently 

located on the sea bed 7.7 nm west-north-west of the 
a�rport; there were no surv�vors.
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The	 investigation	 identified	 the	 following	 causal	

factors:

�. The p�lot allowed the a�rcraft to descend 

below the m�n�mum alt�tude for the a�rcraft’s 

pos�t�on on the approach procedure, and th�s 

descent probably cont�nued unchecked unt�l 

the	aircraft	flew	into	the	sea.

2. A comb�nat�on of fat�gue, workload and lack 

of	recent	flying	practise	probably	contributed	

to the p�lot’s reduced performance.

3. The p�lot may have been subject to an 

undetermined	influence	such	as	disorientation,	

d�stract�on or a subtle �ncapac�tat�on, wh�ch 

affected h�s ab�l�ty to safely control the 

aircraft’s	flightpath.

Three safety recommendat�ons have been made.

Findings 

3.�.� The a�rcraft

1.	 The	 aircraft	 was	 certified,	 equipped	 and	

ma�nta�ned �n accordance w�th ex�st�ng 

regulat�ons and approved procedures.  W�th 

the except�on of a s�ngle non-a�rworth�ness 

�tem, concern�ng the stretcher assembly, the 

a�rcraft was free of recorded defects.

2. The a�rcraft’s we�ght and centre of grav�ty 

were	within	limits	during	the	accident	flight.

3. The a�rcraft had been refuelled to full on the 

even�ng of �4 March 2005, and the a�rcraft’s 

w�ng fuel tanks conta�ned a substant�al 

amount of fuel at the t�me of the acc�dent.

4. There was no ev�dence of pre-�mpact fa�lure 

�n any of the a�rcraft’s systems and the a�rcraft 

was �ntact when �t h�t the sea.

5. The a�rcraft’s elevator tr�m sett�ng would 

have resulted �n a hands-off tr�m speed of ��0 

to �20 kCAS us�ng an approach or cru�se 

power sett�ng.

6. Fuselage and w�ng sect�ons showed damage 

cons�stent w�th the a�rcraft hav�ng struck the 

sea	in	a	controlled	flight	attitude,	at	a	typical	

operat�ng speed and w�th symmetr�c eng�ne 

power.

7. No ev�dence of a techn�cal fault was found 

that m�ght have contr�buted to the acc�dent.

9. The HSI and OBI sett�ngs were not cons�stent 

w�th the a�rcraft’s pos�t�on �n the approach 

procedure. 

�0. The alt�meters were set to w�th�n � hPa of the 

reported QNH, correspond�ng to a max�mum 

d�splay error of about 28 ft.

��. The pr�mary att�tude �nd�cator was probably 

capable of d�splay�ng rel�able att�tude 

�nformat�on at the t�me of the acc�dent.

3.�.2 Fl�ght operat�ons

� The a�r ambulance task by SAS was leg�t�mate 

and conformed to standard procedures 

deta�led �n the operator’s operat�ons manual.  

The operator was respons�ble for operat�onal 

control	of	the	flight.
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2. For the purpose of a�r ambulance work, 
the operator had perm�ss�on from the CAA 
and HIAL to operate non-scheduled publ�c 
transport	flights	outside	published	aerodrome	
operat�ng hours.

3. It �s probable that when the p�lot left the 
operations	room	for	the	flight	he	had	seen	only	
l�m�ted weather �nformat�on for Glasgow and 
Prestw�ck.

4.	 The	 flight	 met	 the	 requirements	 for	 the	
prov�s�on of meteorolog�cal �nformat�on. 

5. Although the p�lot had declared h�s �ntent�on 
to route to the west after takeoff rather than 
direct	to	Campbeltown,	the	actual	route	flown	
was unusually long, g�ven the nature of the 
task. 

6. Rel�able VOR and NDB s�gnal from 
Campbeltown would probably have been 
rece�ved as the a�rcraft passed ROBBO, and 
for	the	remainder	of	the	flight.

7. The p�lot appears to have been unaware of 
h�s prec�se pos�t�on �n relat�on to the ‘MAC’ 
when h�s route was quer�ed by ATC.

8. At some stage pr�or to arr�v�ng at 
Campbeltown, the p�lot had probably seen the 
2320 hrs weather report, taken to the a�rcraft 
by the paramed�c.

9.	 The	 pilot’s	 stated	 intention	 was	 to	 fly	 the	
VOR/DMe procedure to Runway ��, and 
then to c�rcle to land on Runway 29.

�0. The weather �nformat�on ava�lable to the 
p�lot �nd�cated that the cloud base would 
very probably prevent a c�rcl�ng manoeuvre 
to Runway 29, and that even a land�ng on 
Runway �� may not be poss�ble.  However, the 
p�lot was perm�tted to commence an approach 
�n the weather cond�t�ons that preva�led.

��. V�s�b�l�t�es were at or above the m�n�mum 
requ�red for land�ng on e�ther runway.

�2. Glasgow and Prestw�ck rema�ned su�table 
as d�vers�on a�rports, and the a�rcraft had 
sufficient	 fuel	 to	 divert	 to	 either	 if	 it	 was	
unable to land at Campbeltown.

�3. The p�lot descended the a�rcraft to 3,000 ft 
before reach�ng the ‘MAC’ VOR/DMe, wh�ch 
was below SSA and contrary to procedures.

�4. The ‘MAC’ VOR/DMe was operat�ng to 
specification	 at	 the	 time	 of	 the	 accident.	 	
The assoc�ated procedure was approved by 
the CAA for use by the operator, �nclud�ng 
outs�de of normal a�rport operat�ng hours.

�5. The a�rcraft establ�shed correctly on the 307º 
outbound rad�al, and the observed speed and 
rate of descent on the outbound leg were 
consistent	with	normal	flight	profiles.

�6. The a�rcraft descended below the m�n�mum 
outbound alt�tude of �,540 ft w�th a steady rate 
of descent of about �,000 ft/m�n.  At the last 
recorded radar pos�t�on �t was 200 ft below 
the m�n�mum alt�tude and st�ll descend�ng.

�7. The autop�lot was probably not �n use �n the 
final	stages	of	the	flight.
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�8. Had the a�rcraft s�mply ‘d�pped’ below 
�,540 ft and then cl�mbed back up, �t �s 
probable that further radar returns would 
have been rece�ved.

�9. The cloud base �n the acc�dent area was 
probably as low as 200 ft and the v�s�b�l�ty 
approx�mately 2,000 m. There would have 
been few env�ronmental cues to alert the p�lot 
to the a�rcraft’s very low alt�tude.

20. The locat�on and or�entat�on of the wreckage 
tra�l was cons�stent w�th the a�rcraft hav�ng 
descended at a more or less constant rate after 
�t d�sappeared from radar, and hav�ng turned 
at the 9 DMe po�nt d�rectly on to a head�ng to 
�ntercept the �nbound course.

2�. The presence of a second p�lot may have 
prevented the acc�dent.

22. Had the a�rcraft been equ�pped w�th a rad�o 
alt�meter, or other electron�c low he�ght 
warn�ng dev�ce, wh�ch was correctly set to 
warn of a low he�ght s�tuat�on, the acc�dent 
may not have occurred.

3.�.3 Personnel

1.	 The	pilot	was	correctly	licenced	and	qualified	
to	operate	the	flight.

2. The p�lot was �n compl�ance w�th the 
applicable	flight	and	duty	time	limitations.	

3. The p�lot held an appropr�ate med�cal 
certificate.	 No	 psychological	 factors	 were	
l�kely to have played a part �n the acc�dent.

4. The p�lot had undergone formal tra�n�ng 
�n stress and fat�gue �ssues as part of the 
company’s recurrent tra�n�ng programme.

5.	 Although	the	pilot	had	flown	a	short	currency	
flight	on	the	night	of	the	accident,	he	had	not	
previously	flown	 for	32	days	 and	 therefore	
lacked	recent	flying	practise.		

6. The p�lot met the m�n�mum requ�rements 
regard�ng currency �n �nstrument approaches, 
but	 it	 is	 probable	 that	 he	 had	 flown	
comparat�vely few of these on the Islander.

7. It �s probable that the p�lot was suffer�ng, 
at least to some extent, from the affects of 
fat�gue.

8. The p�lot may have been operat�ng under 
h�gh workload, or even overload, cond�t�ons 
in	the	latter	stages	of	the	flight,	which	may	
have degraded h�s s�tuat�onal awareness.

9. The paramed�c was exper�enced as a 
passenger �n the Islander a�rcraft, and had 
rece�ved appropr�ate tra�n�ng �n safety 
procedures and equ�pment.

3.�.4 Surv�vab�l�ty

�. The p�lot’s body showed no obv�ous external 
�njur�es and no �nternal �njur�es or fractures.  
A surv�vable space was preserved �n the 
cockp�t area and �t �s probable that the p�lot 
surv�ved the �mpact.

2. The paramed�c was probably rendered 
unconsc�ous �n the �mpact when h�s head 
h�t the p�lot’s seat �n front due to the lack of 
upper torso restra�nt. 
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3.	 There	 was	 no	 operational	 or	 certification	
requirement	for	the	aircraft	to	be	fitted	with	
shoulder harnesses on the passenger seats and, 
under	 the	 certification	 standards	 applicable	
to G-BOMG, there was no requ�rement 
relat�ng to passenger head �njury protect�on.

4. It was not normal pract�se for the p�lot or 
paramed�c to wear �mmers�on protect�on or a 
lifejacket	during	such	flights.

5. Average surv�val t�me �n the sea, at a 
temperature of 9ºC, would have been no more 
than one hour.

Safety Recommendations

The follow�ng safety recommendat�ons were made:

Safety Recommendation 2006-101

The european Av�at�on Safety Agency and Jo�nt 
Av�at�on Author�t�es should rev�ew the Uk C�v�l 
Aviation	Authority’s	proposal	to	mandate	the	fitment	of	

Upper Torso Restra�nts on all seats of ex�st�ng Transport 
Category (Passenger) aeroplanes below 5,700 kg be�ng 
operated for publ�c transport, and cons�der creat�ng 
regulat�on to �mplement the �ntent of the proposal.

Safety Recommendation 2006-102

Cons�der�ng the un�que c�rcumstances of a�r ambulance 
flights,	 the	 Civil	 Aviation	 Authority,	 in	 conjunction	
w�th the Jo�nt Av�at�on Author�t�es should rev�ew the 
c�rcumstances �n wh�ch a second p�lot �s requ�red for 
public	transport	flights	operating	air	ambulance	services.

Safety Recommendation 2006-103

The C�v�l Av�at�on Author�ty, �n conjunct�on w�th the 
Jo�nt Av�at�on Author�t�es, should cons�der mandat�ng 
the carr�age of a rad�o alt�meter, or other �ndependent 
low he�ght warn�ng dev�ce, for publ�c transport IFR 
flights	operating	with	a	single	pilot.		
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AIRCRAFT ACCIDENT REPORT No 3/2006

This report was published on 8 December 2006 and is available on the AAIB Website www.aaib.gov.uk

REPORT ON ThE SERIOUS INCIDENT TO
BOEING 737-86N, G-XLAG

AT MANChESTER AIRPORT
ON 16 JULY 2003

Registered owner and operator:  excel A�rways L�m�ted

Aircraft Type and Model:  Boe�ng 737-86N

Registration:  G-XLAG 

Location:  Runway 06 Left, Manchester A�rport

Date and Time: �6 July 2003 at �408 hrs
 All t�mes �n th�s report are UTC (equ�valent to local t�me 

m�nus one hour) unless otherw�se stated

Synopsis

G-XLAG, a Boe�ng 737-86N, w�th seven crew and 
190	passengers	on	board,	was	undertaking	a	flight	from	
Manchester A�rport to kos, Greece.  Runway 06L was �n 
use	but	the	flight	crew	were	not	aware	that	this	runway	
was be�ng operated at reduced length.  Th�s was due to 
work-�n-progress to remove rubber depos�ts at the far 
end of the runway, wh�ch was out of s�ght from the 06L 
threshold end as the runway �s bu�lt over a sl�ght r�se 
�n the ground.  Due to a d�fference �n �nterpretat�on of 
information	passed	between	Air	Traffic	Control	 (ATC)	
and	the	flight	crew,	the	aircraft	entered	the	runway	from	
hold�ng po�nt AG, rather than the expected hold�ng 
po�nt A, and the takeoff was conducted us�ng a reduced 
thrust sett�ng calculated for the assumed normal runway 
length.  As the a�rcraft passed the crest of the runway, 
the	flight	crew	became	aware	of	vehicles	at	 its	far	end	
but, as they were now close to the�r rotat�on speed, they 
cont�nued and carr�ed out a normal takeoff.  The a�rcraft 
passed w�th�n 56 ft of a �4 ft h�gh veh�cle.

This	serious	incident	was	notified	to	the	AAIB	at	1724	hrs	
on 23 July 2003, seven days after �t had occurred.  The 
subsequent �nvest�gat�on revealed further �nc�dents had 
occurred	during	the	course	of	the	work,	the	most	significant	
be�ng on the n�ght of �5 July 2003.  On th�s occas�on ATC 
had �nstructed three commerc�al passenger a�rcraft to go-
around after they had know�ngly pos�t�oned them to land 

on the reduced length runway.  The crews of all three 
a�rcraft were unaware of the reduced length ava�lable and, 
when	informed,	stated	that	it	was	insufficient	for	them	to	
be able to land.  The closest of the a�rcraft, a Tr�star, was at 
a range of 2.5 nm when �nstructed to go-around.  

The act�ons of Manchester A�rport plc (MA plc) and 
National	 Air	 Traffic	 Services	 (NATS)	 Manchester,	
wh�lst not d�rectly contr�but�ng to the event �nvolv�ng 
G-XLAG, ra�sed add�t�onal concerns.  In l�ght of th�s, 
the scope of the �nvest�gat�on was extended to �nclude 
the manner �n wh�ch MA plc and NATS had planned and 
managed the rubber-removal operat�on.
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The operator, MA plc and NATS have now taken 
cons�derable steps to address most of the �ssues ra�sed 
�n th�s report.  

S�x safety recommendat�ons are made.  

Causal factors

The crew of G-XLAG d�d not real�se that Runway 06L 
was operat�ng at reduced length due to work-�n-progress 
at �ts far end, unt�l the�r a�rcraft had accelerated to a 
speed approach�ng the rotate speed (VR), desp�te:

• Be�ng �n possess�on of a NOTAM concern�ng 
the work-�n-progress

• The ATIS broadcast relat�ng to the work-�n-
progress

• ATC pass�ng �nformat�on on the takeoff 
d�stance ava�lable

At th�s po�nt, the a�rcraft was approach�ng seven veh�cles 
on the runway and was at a pos�t�on wh�ch precluded an 
abort w�th�n the useable runway length rema�n�ng.

Findings

1	 A	classification	survey	carried	out	on	25	and	
26	June	 2003	 identified	 friction	 levels	 on	
port�ons of Runway 24R touchdown zone 
exceed�ng �00 m �n length, that were below 
M�n�mum Fr�ct�on Level. 

2 No NOTAM was publ�shed to adv�se that 
Runway 06L/24R was sl�ppery when wet 
wh�lst port�ons of the runway were below 
M�n�mum Fr�ct�on Level.

3 The a�rport operator contracted the rubber-
removal operator on 2 July 2003.

4	 The	 airport	 operator	 held	 the	 first	 planning	
meet�ng for the rubber-removal operat�on on 
9 July 2003.

5 Hazard analys�s conducted by the a�rport 
operator dated �4 July 2003 d�d not �nclude all 
hazards assoc�ated w�th the rubber-removal 
operat�on.

6 No documented hazard analys�s was 
conducted by Manchester ATC.

7 Operat�onal Adv�ce Not�ce 08/03, relat�ng to 
the rubber removal operat�on and publ�shed 
on the morn�ng of �4 July 2003, conta�ned 
only	limited	briefing	information.	

8 Manchester ATC d�d not publ�sh a Temporary 
Operat�ng Instruct�on relat�ng to the rubber-
removal work.

9 The request for NOTAM act�on was appl�ed 
for by the a�rport operator approx�mately 
three hours pr�or to the commencement of the 
rubber-removal operat�on on �4 July 2003.

10	 The	 CAA	 confirmed	 the	 correct	 reduced	
runway d�stances had been calculated when 
contacted by the a�rport operator on the 
morn�ng of �4 July 2003.

�� Rubber-removal operat�ons commenced at 
�430 hrs on �4 July 2003 and were completed 
by 2053 hrs on �7 July 2003.

�2 No ev�dence was found that the NOTAM 
deta�l�ng the work had been cancelled by 
the a�rport operator when the work had been 
completed ahead of schedule.
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�3 There were no mark�ngs to del�neate the 

extent of the Take Off Cl�mb Surface wh�lst 

Runway 06L was operat�ng at reduced length.

�4 Commencement of reduced runway operat�ons 

co�nc�ded w�th the ATC sh�ft change.

�5 There was no blank�ng of runway l�ght�ng 

�n the work-�n-progress area of Runway 06L 

dur�ng reduced runway operat�ons.

�6 There was confus�on between Manchester 

ATC and the a�rport operator operat�ons 

staff over the plann�ng restr�ct�ons �n force 

l�m�t�ng the operat�ng t�me perm�tted for 

Runway 06R/24L.

�7 There was no access to the plann�ng 

restr�ct�ons �n force on the use of Runway 

06R/24L �n any documents ava�lable to 

Manchester ATC or the a�rport operator at an 

operat�onal level. 

�8 On �5 July three a�rcraft were l�ned up on 

the approach to land on Runway 06L by 

Manchester ATC wh�lst �t was operat�ng at 

reduced	length,	a	length	insufficient	for	them	

�n wh�ch to land.

�9 Work was �n progress at the t�me of the 

�nc�dent at the end of Runway 06L.

20 The work-�n-progress was promulgated by 

NOTAM and transm�tted on the ATIS to 

wh�ch the two p�lots had access.

2� The co-p�lot l�stened to the ATIS broadcast, 

wh�ch conta�ned deta�ls about the weather, 

b�rd act�v�ty and the work-�n-progress, but 
only cop�ed down deta�ls about the weather.

22 Manchester ATC adv�sed the p�lots of the 
reduced runway d�stance ava�lable for takeoff. 

23 The p�lots were properly l�censed to conduct 
the	flight.	

24 The p�lots d�d not read the NOTAMs relat�ng 
to Manchester A�rport pr�or to the a�rcraft’s 
departure.

25 The p�lots correctly determ�ned the a�rcraft’s 
takeoff performance for a takeoff from 
Runway 06L had �t been at full length, but 
th�s was �ncorrect at �ts reduced length.

26 The p�lots had no means of determ�n�ng 
takeoff performance for the a�rcraft from 
Runway 06L at reduced length. 

27 The a�rcraft was more than n�ne tonnes over-
we�ght to conduct a reduced thrust takeoff 
from the reduced runway length ava�lable. 

28	 The	taxi	instructions	issued	to	the	flight	crew	
by	Manchester	ATC	did	not	include	a	specific	
hold�ng po�nt.

29 The vers�on of MATS Part � current at the 
time	of	the	incident	did	not	require	a	specific	
hold�ng po�nt to be �ncluded �n tax��ng 
�nstruct�ons.

30 The capta�n was handl�ng p�lot dur�ng the 
tax�.
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3� Rad�o commun�cat�ons between Manchester 
ATC	and	the	flight	crew	regarding	the	lining	
up po�nt on Runway 06L were m�s�nterpreted 
by both part�es.

32 The a�rcraft was l�ned up on Runway 06L 
v�a hold�ng po�nt AG us�ng a non-standard 
techn�que.

33 The co-p�lot was the handl�ng p�lot dur�ng 
take off.

34 The p�lots used a non-standard techn�que to 
set takeoff power at the commencement of 
the takeoff roll.

35 Seven veh�cles assoc�ated w�th the work-�n-
progress were on Runway 06L at the t�me 
of takeoff; closest to the a�rcraft’s po�nt of 
rotat�on was a rubber removal veh�cle �4 ft 
h�gh. 

36 The p�lots only became aware of the presence 
of veh�cles as they crested the r�se �n the 
runway just pr�or to the a�rcraft atta�n�ng 
rotat�on speed, Vr.

37 The a�rcraft was rotated at the p�lots’ 
calculated Vr speed.

38 After becom�ng a�rborne, the a�rcraft passed 
w�th�n 56 feet of the veh�cle.

39 The p�lots d�d not bel�eve they had been 
�nvolved �n a ser�ous �nc�dent and so d�d not 
make a report to the�r company, the CAA or 
the AAIB.

40 Both MA plc and Manchester ATC sen�or 
management were made aware of the �nc�dent 
on the day of �ts occurrence, but d�d not 
necessarily	appreciate	its	true	significance	at	
the t�me. 

4� The �nc�dent was w�tnessed by some ATC 
and a�rport operat�ons staff.

42 No report was made by any members of 
MA plc or Manchester ATC  �mmed�ately 
follow�ng the �nc�dent.

43 The �nc�dent was reported seven days after �ts 
occurrence to the AAIB by NATS on rece�pt 
of a report by Manchester ATC.

Safety Recommendations

The ser�ous �nc�dent wh�ch tr�ggered th�s �nvest�gat�on 
resulted from a non-adherence to establ�shed procedures 
by	the	flight	crew,	rather	than	a	failing	in	the	procedures	
themselves.  The operator took early and appropr�ate 
act�on to prevent a reoccurrence by the crew �nvolved.  

In �nvest�gat�ng the event �nvolv�ng G-XLAG, the 
plann�ng and management of the rubber removal 
operat�on by MA plc and NATS Manchester ra�sed 
add�t�onal concerns.  They too, largely centre on non-
adherence to establ�shed procedures.  S�nce the event, 
both these organ�sat�ons have taken cons�derable act�on 
and,	as	a	result,	the	majority	of	the	issues	identified	in	
th�s report have now been resolved.  

The follow�ng safety recommendat�ons are made where 
�t �s bel�eved further act�on by these, and other part�es, 
rema�ns necessary.
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Safety Recommendation 2006-07

It �s recommended that the C�v�l Av�at�on Author�ty 
rev�ew the measures requ�red to protect runway safety 
surfaces dur�ng reduced length runway operat�ons.

Safety Recommendation 2006-08

It	 is	 recommended	 that	 National	Air	 Traffic	 Services	
cons�der the exclus�on of operat�onal staff �n d�rect 
commerc�al negot�at�ons where there �s the potent�al for 
this	to	result	in	a	conflict	of	interest	between	operational	
best pract�ce and commerc�al cons�derat�ons. 

Safety Recommendation 2006-11

It �s recommended that the C�v�l Av�at�on Author�ty, �n 
conjunction	with	National	Air	Traffic	Services	and	other	
air	 traffic	 service	 providers,	 jointly	 review	 the	 current	
r�sk analys�s assoc�ated w�th operat�ons from runways 
when at reduced length, to ensure that �t rema�ns val�d.

Safety Recommendation 2006-12

It �s recommended that Manchester A�rport plc �nclude 
appropr�ate gu�dance �n the A�rport Operat�ons Manual 

on the local author�ty plann�ng agreements govern�ng 
the use of Runway 06R/24L.

Safety Recommendation 2006-13

It	 is	 recommended	 that	 National	Air	 Traffic	 Services	
�ncorporate appropr�ate gu�dance �n the Manchester 
Airport	Manual	of	Air	Traffic	Services	 (Part	2)	on	 the	
local author�ty plann�ng agreements govern�ng the use 
of Runway 06R/24L.

Safety Recommendation 2006-14

It �s recommended that Manchester A�rport plc �ntroduce 
a system wh�ch requ�res the t�mely d�ssem�nat�on and 
acknowledgement of any �nstruct�on �ssued conta�n�ng 
operat�onal �nformat�on w�th safety �mpl�cat�ons, such 
as Operat�ons Adv�ce Not�ces.
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2004

2005

AAIB Reports are available on the Internet
http://www.aaib.gov.uk

FORMAL AIRCRAFT ACCIDENT REPORTS
ISSUED BY THE AIR ACCIDENTS INVESTIGATION BRANCH

2/2004 Sikorsky S-61, G-BBHM 
at Poole, Dorset 
on 15 July 2002.

 Published April 2004.

3/2004 AS332L Super Puma, G-BKZE 
on-board the West Navion Drilling Ship, 
80 nm to the west of the Shetland Isles 
on 12 November 2001.

 Published June 2004.

4/2004 Fokker F27 Mk 500 Friendship,  
G-CEXF at Jersey Airport,  
Channel Islands on 5 June 2001.

 Published July 2004.

5/2004 Bombardier CL600-2B16 Series 604, 
N90AG at Birmingham International 
Airport on 4 January 2002.

 Published August 2004.

1/2005 Sikorsky S-76A+, G-BJVX 
near the Leman 49/26 Foxtrot Platform 
in the North Sea on 16 July 2002.

 Published February 2005.

2/2005 Pegasus Quik, G-STYX 
at Eastchurch, Isle of Sheppey, Kent 
on 21 August 2004.

 Published November 2005.

3/2005 Boeing 757-236, G-CPER
 on 7 September 2003.

 Published December 2005.

2006

1/2006 Fairey Britten Norman BN2A Mk III-2 
Trislander, G-BEVT 
at Guernsey Airport, Channel Islands 
on 23 July 2004.

 Published January 2006.

2/2006 Pilatus Britten-Norman BN2B-26 
Islander, G-BOMG, West-north-west of 
Campbeltown Airport, Scotland
on 15 March 2005.

 Published November 2006.

3/2006 Boeing 737-86N, G-XLAG
 at Manchester Airport
 on 16 July 2003

 Published December 2006.


