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ACCIDENT

Aircraft Type and Registration:  A�rbus A320-232, G-EUUF

No & Type of Engines:  2 Internat�onal Aero Eng�ne V2527-A5 turbofan eng�nes

Year of Manufacture:  2002

Date & Time (UTC):  26 June 2006 at �645 hrs

Location:  Tax�way K�lo, London Heathrow A�rport

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

Persons on Board:  Crew - 7 Passengers - 83

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to r�ght eng�ne and to tractor

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

Commander’s Age:  5� years

Commander’s Flying Experience:  �6,022 hours (of wh�ch 4,�22 were on type)
 Last 90 days - �86 hours
 Last 28 days -   37 hours

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

Synopsis

After an uneventful pushback from Stand �39 at London 
Heathrow A�rport the tractor was d�sconnected from the 
aircraft.  After receiving taxi clearance from Air Traffic 
Control G-EUUF started mov�ng under �ts own power.  
Shortly afterwards �t coll�ded w�th the tractor that had 
just performed the pushback, damag�ng the r�ght eng�ne 
and the tractor.  The headset operator had g�ven the ‘all 
clear’ signal to the flight crew before the tractor had been 
repos�t�oned to a safe d�stance from the a�rcraft.  The 
co-p�lot d�d not see the tractor and a defect prevented the 
tractor from be�ng dr�ven away before the a�rcraft began 
to tax�.

History of flight

The a�rcraft was prepared for a rout�ne departure from 

London Heathrow A�rport to Mun�ch, Germany.  There 

was no significant weather and good visibility.  Due to 

ATC delays the pushback was delayed for ten m�nutes.  

Once ATC clearance was rece�ved the a�rcraft was 

pushed back from Stand �39 onto Tax�way K�lo.  ATC 

requested a long pushback to allow another a�rcraft onto 

Stand �39.  Th�s meant that the a�rcraft would need to 

be pushed back �nto the narrower part of Tax�way K�lo, 

abeam Stand ��8 and adjacent to a blast wall on the r�ght 

s�de (F�gure � - A�rport d�agram).

The pushback, dur�ng wh�ch both eng�nes were 

started, proceeded w�thout �nc�dent unt�l the headset 
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operator (HO) requested that the commander apply the 
park�ng brake. On rece�v�ng acknowledgment from the 
commander that the park�ng brake was set the ground 
crew d�sconnected the ‘towbarless’ (TBL) tractor from 
the a�rcraft and the tractor dr�ver moved �t to the r�ght s�de 
of the a�rcraft’s nose.  Hav�ng d�sconnected h�s headset, 
the HO removed and showed the steer�ng lockout p�n to 
the flight deck, received the correct acknowledgement 
from the co-p�lot and got �nto the tractor.

As the HO entered the cab�n of the tractor, the dr�ver 
�nformed h�m that the ‘cradle up’ �nd�cator l�ght was not 
�llum�nated and that �t was not poss�ble to move the 
tractor.  At th�s po�nt the HO and the dr�ver heard 
the a�rcraft’s eng�nes start to �ncrease power and 
saw the a�rcraft start to move.  They both got out of 
the tractor �n an attempt to �nd�cate, w�th hand s�gnals, 
that they wanted the a�rcraft to stop as the tractor was 
not clear of the a�rcraft manoeuvr�ng area.  It became 

apparent that the fl�ght crew were not look�ng �n the�r 

d�rect�on and thus could not see the�r s�gnal.  They 

both returned to the tractor to make another attempt 

to move �t and also for the�r own protect�on.  The 

a�rcraft cont�nued to move forward and the unders�de 

of the r�ght eng�ne struck the rear of the tractor, push�ng 

�t �nto the m�ddle of the veh�cle cross�ng po�nt between 

Stands �39 and ��8/�20.  The a�rcraft cont�nued to tax� 

along Tax�way K�lo.

The ground crew bel�eved the operat�ng crew were 

unaware of the �mpact so the tractor dr�ver contacted 

ATC and asked them to stop the a�rcraft.  ATC then 

�nformed the operat�ng crew of G-EUUF of the acc�dent 

and �nstructed them to stop �n the�r present pos�t�on.  

The commander stopped the a�rcraft and appl�ed the 

park�ng brake.  The Aerodrome F�re & Rescue Serv�ce 

(AFRS) attended and the r�ght eng�ne was shut down 

and the APU started.  After clearance from the AFRS 
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Figure 1

Plan of cul-de-sac, show�ng pushback deta�ls
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was rece�ved the a�rcraft tax�ed to Stand �58 where the 
rema�n�ng eng�ne was shut down and the r�ght eng�ne 
fire handle operated, to isolate the engine as a precaution 
after smoke was reported from the eng�ne jetp�pe.

Operating crew’s comments

Commander’s comments

The commander stated that, pr�or to the pushback, the 
board�ng and d�spatch of the a�rcraft proceeded w�thout 
haste and uneventfully.  When ATC �nstructed the crew to 
carry out a long pushback the commander asked why and 
was told:  �t was to allow an A�rbus A320 onto Stand �39.

Both eng�nes were started dur�ng the pushback.  The 
commander later recalled that, after the pushback was 
complete, the headset operator asked for the park�ng 
brake to be appl�ed.  Upon �nform�ng the HO that the 
brake was appl�ed, the commander was adv�sed by the 
HO that the v�sual clearance would be g�ven on the r�ght 
of the a�rcraft.  At th�s po�nt the commander asked the co-
p�lot for the ‘After Start’ checkl�st.  Th�s was completed 
up to ‘GROUND CREW CLEARANCE………RECEIVED.’  
At th�s po�nt the co-p�lot wa�ted for, and shortly rece�ved, 
the v�sual clearance from the ground crew.  As the 
commander could not see the tractor or HO from h�s seat 
he was rel�ant on the co-p�lot �n th�s s�tuat�on.  The ‘After 
Start’ checkl�st was then completed and tax� clearance 
was requested and rece�ved from ATC.

After the operat�ng crew v�sually cleared the left and r�ght 
s�des of the a�rcraft the commander released the park�ng 
brake and appl�ed a small amount of power to start the 
a�rcraft mov�ng;  he then checked the operat�on of the foot 
brakes.  At that �nstant he heard a “graunch�ng” sound, 
but was not sure where �t had come from.  He asked 
the co-p�lot “What was that?”, th�nk�ng they had tax�ed 
over an object on the tax�way.  All eng�ne parameters 
were checked, found to be normal and the tyre pressures 

were �nd�cat�ng correctly.  No abnormal �nd�cat�ons 

were noted, nor d�d the a�rcraft slow down or yaw w�th 

the �mpact.  The tax� cont�nued and a d�scuss�on took 

place between the two p�lots regard�ng the event.  They 

dec�ded that, pr�or to tax��ng from the cul-de-sac, an 

�nspect�on by eng�neer�ng would be requ�red.  Just as 

the commander was about to transm�t a request for ATC 

to d�spatch a veh�cle to �nspect the a�rcraft, he heard a 

transm�ss�on adv�s�ng ATC to stop an a�rcraft as �t had 

h�t a tractor.  Real�s�ng they were the a�rcraft �nvolved,  

the crew stopped the a�rcraft and appl�ed the park brake.  

At the same t�me ATC adv�sed them to stop the a�rcraft 

�n �ts present pos�t�on, abeam Stand �44, and that the 

emergency serv�ces were on the�r way.

After stopp�ng, the crew aga�n noted that all eng�ne 

�nd�cat�ons were normal.  When the AFRS arr�ved the 

commander establ�shed commun�cat�ons w�th them on 

rad�o frequency �2�.6 MHz.  The AFRS asked for the 

r�ght eng�ne to be shut down to a�d the�r �nspect�on.  Upon 

inspection of the engine the AFRS reported significant 

damage but no fuel leaks.  Hav�ng secured the eng�ne 

and d�scussed w�th the AFRS that the eng�ne appeared 

safe, �t was agreed that the a�rcraft could be moved.  The 

aircraft was then configured for a normal single-engine 

tax� to Stand �58.

On arr�val on stand the left eng�ne was shut down and 

the right engine fire handle operated after smoke was 

reported from the eng�ne jetp�pe.  When the a�rcraft was 

on stand, w�th the jetty attached and passenger door 

open, the Police entered the flight deck and breathalysed 

both operating flight crew.  The result of the breathalyser 

proved negat�ve for both p�lots.

Co-pilot’s comments

The co-p�lot stated that when he looked to h�s r�ght 

to “Clear starboard” he d�d not see the tractor �n h�s 
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field of view.  He predominately looked from his “three 

o’clock” rearwards to clear the a�rcraft’s w�ng t�p as he 

was aware of the prox�m�ty of a blast screen to the r�ght 

of the a�rcraft.

Ground crew’s comments

Headset operator (HO)

The HO stated that he had been work�ng �n th�s role 

for the past 4½ years and was fully conversant w�th 

the a�rl�ne’s procedures for pushback, conta�ned �n the 

A�rcraft Tow�ng and Pushback Manual (ATPM).

On the day of the acc�dent he started work at 05�5 hrs 

and was scheduled to do an e�ght hour sh�ft plus 

overtime, to finish at 2045 hrs.  He added that he 

had been work�ng w�th the tractor dr�ver �nvolved �n 

th�s acc�dent throughout the afternoon and all other 

pushbacks had proceeded uneventfully.

He reported that a normal pushback from Stand �39 

�nvolves the a�rcraft be�ng pulled forward to abeam 

the stand after the �n�t�al push, pr�or to d�sconnect�ng 

the tractor and s�gnall�ng �t to w�thdraw from the 

manoeuvr�ng area.  If a long pushback �s requ�red the 

tractor stops very close to an uncontrolled veh�cle 

crossing point.  In this situation, traffic should stop at 

the edge of the tax�way and wa�t for the a�rcraft and 

ground manoeuvr�ng equ�pment to clear the cross�ng 

po�nt before proceed�ng to cross.  

Normally, a th�rd member of the pushback team would 

be used to stop the traffic.  However, the HO commented 

that, �f a th�rd man were not ava�lable, then some veh�cles 

would stop wh�le others would cont�nue across the 

cross�ng.  Th�s m�ght even �nvolve veh�cles overtak�ng 

waiting traffic and swerving off the marked crossing in 

order to get around the a�rcraft and tractor that m�ght be 

parked across the cross�ng.  The reason he d�d not s�gnal 

the tractor to w�thdraw to the edge of the manoeuvr�ng 
area was so he could be offered some protect�on by 
the tractor from crossing traffic.  He added that he had 
performed long pushbacks from Stand �39, as he d�d �n 
th�s acc�dent, “lots of t�mes.”

Tractor driver

The tractor dr�ver reported that he was not aware of any 
prev�ously reported faults when he p�cked up the tractor 
at the beg�nn�ng of h�s sh�ft.

Weather information

The Met Office provided an aftercast for the time of the 
acc�dent.  The METAR publ�shed 30 m�nutes before 
the acc�dent stated that the weather was l�ght ra�n w�th 
v�s�b�l�ty �n excess of �0 km.  The METAR �ssued 
five minutes after the accident stated that there was no 
significant weather and the visibility was in excess of 
�0 km.

Aircraft and tractor damage

The a�rcraft and tractor were exam�ned at Stand �58, 
where they had been pos�t�oned follow�ng the acc�dent.

The unders�de of the eng�ne �nlet cowl, fan cowl and 
thrust reverser ‘C’-duct of the a�rcraft’s No 2 (r�ght) 
eng�ne were badly damaged (F�gure 2) from contact w�th 
the rear of the tractor.  Scor�ng on the lower r�ght s�de 
of the eng�ne cowls correlated w�th blue pa�nt transfer 
and score marks on the tractor legs.  From these marks, 
�t was deduced that the tractor had been pos�t�oned on 
the r�ght s�de of the a�rcraft, w�th �ts long�tud�nal ax�s 
or�ented between 70 and 80 degrees to the r�ght of the 
d�rect�on of travel of the a�rcraft, w�th the rear of the 
tractor �n l�ne w�th the No 2 eng�ne.

The eng�ne had �n�t�ally grazed the r�ght leg of the tractor 
(aft, look�ng forward), scor�ng the lower r�ght s�de of the 
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cowls, before r�d�ng over the top of the left leg, wh�ch 
caused more extens�ve damage to the unders�de of the 
eng�ne.  A p�ece of the thrust reverser ‘C’-duct alum�n�um 
structure was found embedded �n the re�nforc�ng r�b on 
the top of the left leg of the tractor.

The damage to the tractor was largely confined to its left 
leg.  The force of the No 2 eng�ne bear�ng down on the 
leg had deformed the wheel spat wh�ch �s manufactured 
from �0 mm steel plate, re�nforced by a st�ffen�ng r�b.  
Two of the mount�ng bolts attach�ng the wheel spat to 
the chass�s leg had also sheared. 

Flight Recorders

The aircraft was fitted with a solid-state 
25-hour Fl�ght Data Recorder (FDR) 
recording a range of flight parameters 
from the t�me of eng�ne start.  The 
aircraft was also fitted with a solid-state 
two-hour Cockp�t Vo�ce Recorder (CVR) 
wh�ch recorded crew speech and area 
m�crophone �nputs when electr�cal power 
was appl�ed to the a�rcraft.  Both recorders 
were downloaded at the AAIB and data 
and aud�o record�ngs were recovered for 
the acc�dent.

A ‘t�me h�story’ plot of the relevant 
parameters �s g�ven at F�gure 3.  The data 
presented at F�gure 3 starts after pushback, 
w�th the park brake set and start�ng checks 
complete, just over �0 seconds before 
G-EUUF started mov�ng forward under 
�ts own power.

G-EUUF was cleared to turn r�ght at 
‘Bravo’ and hold at ‘Bravo-One’.  The 

crew then stated that the v�ew from the�r respect�ve 
s�des of the cockp�t were clear of obstacles, after wh�ch 
the park brake was released.  F�ve seconds later the 
thrust levers� were advanced for s�x seconds, result�ng 
�n a peak EPR of just less than �.02, just as the thrust 
levers were brought back to �dle.  As G-EUUF started to 
move forward and gradually accelerate, �t also started a 
gentle turn to the r�ght from �ts �n�t�al head�ng of 064ºM.  
E�ght seconds later the a�rcraft had accelerated to about 
four knots, after wh�ch the foot brakes were appl�ed 

Footnote

�  For clar�ty, only the thrust lever pos�t�on (angle) for the r�ght-
-hand eng�ne �s shown but th�s �s also representat�ve of the left-hand 
eng�ne.  S�m�larly, only the EPR for the left-hand eng�ne �s shown.

Figure 2 

Damage to No 2 eng�ne caused on �mpact w�th tractor
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Figure 3  

Sal�ent FDR Parameters
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momentar�ly as the commander performed a brake check.  
Dur�ng th�s check G-EUUF struck the tug - �nd�cated by 
sp�kes �n both lateral and long�tud�nal accelerat�on over 
a three second per�od (h�ghl�ghted).  Th�s jolt was also 
noted by the crew.  A small amount of left pedal was 
appl�ed �mmed�ately after the coll�s�on, l�n�ng the a�rcraft 
up on a head�ng of 067ºM, followed by brak�ng wh�ch 
decelerated the a�rcraft to about two knots.  The d�stance 
travelled before the coll�s�on was calculated to be �3 m.

G-EUUF then accelerated forward before start�ng a 
turn to the left onto a head�ng of 058ºM, follow�ng the 
bend �n the tax�way.  It cont�nued to accelerate to n�ne 
knots wh�lst the crew d�scussed the poss�ble reasons for 
the jolt, before be�ng �nformed by ATC that they had 
coll�ded w�th the tug.  The brakes were then appl�ed 
br�ng�ng the a�rcraft to a stop, after wh�ch the park brake 
was appl�ed.  The total d�stance covered by the a�rcraft 
was calculated to be approx�mately �50 m over a per�od 
of �05 seconds.  

Published pushback procedures

The a�rl�ne’s procedures for pushback are conta�ned �n 
the A�rcraft Tow�ng and Pushback Manual (ATPM).

The ATPM procedure once the a�rcraft has been released 
by the tractor after pushback and the a�rcraft park�ng 
brake has been appl�ed, �s as follows:

‘36) Headset operator signals tug driver to pull 
away a minimal distance� from the aircraft (to 
position in full view of the flight deck - this may 
require the tug to be at an angle to the A/C).

37) Position a chock in front of the nose wheel. 

Footnote

2  The tractor �s del�berately placed so as to block the path of the 
a�rcraft, to protect the headset operator �f the a�rcraft should beg�n to 
tax� pr�or to rece�v�ng clearance.

Note:

Tug position and chocking. 
These actions are to prevent the A/C moving away 
until all ground crew and equipment are clear.  
The tow crew will also provide fire cover while the 
engines are started on completion of push out.’

38) On completion of the movement, the cradle 
must be closed and raised, and the driving position 
rotated to face the direction of travel.

39) Torque links, re-connected by Engineering as 
appropriate.

40) Remove steering lockout pin and or set Nose 
Gear Steering mechanisms for taxi as required by 
specific A/C type.

41) When clearance from flight deck is given, 
disconnect headset lead from A/C and close 
panel.

42) Remove the nose landing gear wheel chock 
and place on tug.

43) When all crew clear of the nose leg, 
headset operator signals tug driver to move off 
manoeuvring area (two arm forward sweep).

44) Ground crew walks to edge of taxiway, in line 
with nose of A/C.

45) Headset operator displays steering isolation 
pin and flag to the flight deck crew (as appropriate 
to A/C type), gives visual sign (thumbs up) that all 
towing crew and equipment are clear of the A/C 
and that it may taxi away when given clearance 
by ATC.’
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Aircraft tractor information

The tractor, chass�s number N4345 
and fleet number AT0858, was a 
Douglas-Kalmar Tugmaster Type 
TBL280 Mark 2 ‘towbarless’ tractor 
(F�gure 4).  Th�s type of tractor 
clamps onto the nosewheel of the 
a�rcraft, el�m�nat�ng the need for a 
tow bar.

The front of the veh�cle conta�ns the 
cab, w�th the eng�ne and gearbox 
be�ng mounted �n the m�d-sect�on.  
The dr�ver’s seat can be pos�t�oned 
to face forwards for tow�ng and 
rearwards for pushback operat�ons.  A hydraul�cally-
operated dock�ng cradle �s located at the rear of the 
veh�cle, mounted between the chass�s legs.  A gate, 
wh�ch �s h�nged at one s�de, opens to allow the tractor 
to engage w�th the a�rcraft’s nosewheels and �s then 
closed, securely clamp�ng them �n the cradle.  The ent�re 
cradle �s then ra�sed, l�ft�ng the a�rcraft nose gear off 
the ground by several �nches, �n preparat�on for tow�ng 
or pushback.  The sequence �s reversed to release the 
nose gear from the cradle.  The cradle �s operated by 
a joyst�ck located �n the cab.  Sensors detect when the 
cradle �s �n the ra�sed or lowered pos�t�on, caus�ng the 
correspond�ng ‘cradle up’ or ‘cradle down’ �nd�cator 
l�ght �n the cab to �llum�nate.  

The tractor may be dr�ven w�th the cradle e�ther �n the 
ra�sed pos�t�on, w�th the gate closed, or �n the down 
pos�t�on and the gate open.  Dr�ve to the wheels �s 
electron�cally �nh�b�ted w�th the cradle or gate �n any 
other pos�t�on.  A ‘dr�ve �nh�b�t’ overr�de button located 
under the steer�ng wheel allows the �nh�b�t feature to be 
bypassed, so that the tractor can st�ll be dr�ven �f there �s 
a cradle malfunct�on.  

The ‘cradle ra�sed’ and ‘cradle lowered’ sensors are of 
the prox�m�ty sw�tch type.  An ‘L’-shaped bellcrank 
(called the ‘boomerang’) �s mounted �n front of the 
sensors, one arm of wh�ch forms the target for the 
sensors (F�gure 5).  The other arm �s connected to an 
adjustable operat�ng rod, wh�ch converts the vert�cal 
movement of the cradle �nto rotat�on of the boomerang.  
The prox�m�ty sensors are mounted �n locat�ons that 
correspond to the pos�t�ons of the target arm of the 
boomerang when the cradle �s �n the ra�sed and lowered 
pos�t�ons.  The pos�t�on of each sensor �s adjustable.

The operat�on of ra�s�ng the cradle �s relat�vely slow 
and �t �s reported that tractor dr�vers often ‘rev’ the 
eng�ne when ra�s�ng the cradle, as th�s speeds up the 
movement of the cradle through the �ncreased hydraul�c 

flow to the actuators.

The tractor �s predom�nantly blue and wh�te �n colour, 
but a significant area of its upper surface is covered with 
a dark grey anti-slip material.  There is also a flashing 
orange beacon mounted on the top of the cab.  

Figure 4  

Post-acc�dent photograph of Tractor AT0858 
(Stand �39 �n background)
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Tractor examination

The tractor was requ�red 
to be moved from the 
acc�dent locat�on, as �t 
was block�ng both the 
tax�way and the veh�cle 
cross�ng.  The recovery 
crew who attended the 
tractor observed that 
the cradle was �n the up 
pos�t�on, but the ‘cradle 
down’ �nd�cator l�ght 
was l�t.  The dr�ve was 
�nh�b�ted and the tractor 
could only be dr�ven 
us�ng the ‘dr�ve �nh�b�t’ 
overr�de button.  It was 
recovered to Stand �58, 
where it was first 
exam�ned by the AAIB.

On closer �nspect�on, the target arm of the boomerang 
was found to have travelled past the ‘cradle up’ 
prox�m�ty sensor, to the extent that the boomerang 
operat�ng arm was tr�gger�ng the ‘cradle down’ sensor 
(F�gure 5).  Dur�ng test�ng, �t was found that the 
cradle overtravel could be reproduced occas�onally 
�f the tractor eng�ne was ‘revved’ wh�lst ra�s�ng the 
cradle.  The defect was cured by adjust�ng the ‘cradle 
up’ and ‘cradle down’ prox�m�ty sw�tch a�r gaps to the 
manufacturer’s specified gap of 4 mm and reducing 
the hydraulic fluid flow rate to the cradle rams to slow 
the cradle ra�se speed.  Follow�ng these adjustments, 
�t was no longer poss�ble to reproduce the fault.

The ‘cradle ra�sed’ �nd�cator l�ght was also found to 
be m�ss�ng �ts lens and the l�ght was �nterm�ttent �n 

operat�on.  Th�s was repa�red by �nstall�ng a new lamp 
holder.

The ‘dr�ve �nh�b�t’ overr�de funct�on was tested and 
found to operate sat�sfactor�ly.

Tractor maintenance history

A rev�ew of the ma�ntenance h�story d�d not �dent�fy 
any prev�ous recorded occurrences of the cradle 
overtravel problem.

The tractor was requ�red to undergo a comprehens�ve 
�nspect�on every s�x weeks.  The most recent �nspect�on 
pr�or to the acc�dent took place on �9 May 2006.  Dur�ng 
th�s �nspect�on, the ‘cradle ra�sed’ he�ght was found to 
be too low.  One of the boomerang mount�ng bracket 
bolts was found sheared, requ�r�ng replacement.  Th�s 

‘Cradle Down’
proximity switch

‘Cradle Up’
proximity switch

‘Boomerang’
target arm

Figure 5  

Cradle pos�t�on sensor locat�on show�ng ‘boomerang’ overtravel



�0©  Crown copyr�ght 2007

 AAIB Bulletin: 5/2007 G-EUUF EW/C2006/06/06 

was act�oned and subsequent cradle checks proved 
sat�sfactory.

Tractor maintenance and defect reporting

The allocat�on of tractors to the crews and the logg�ng of 

tractor defects �s the respons�b�l�ty of the ‘duty allocators’, 

based �n the a�rl�ne’s A�rcraft Movements department.  

The tractor dr�vers and headset operators work�ng �n th�s 

area of the a�rport are also based there.  The duty allocators 

have face-to-face contact w�th the tractor crews and are 

also able to commun�cate w�th them v�a rad�o.

Although the tractors are owned and operated by the 

a�rl�ne, the�r repa�r and ma�ntenance �s subcontracted to 

a separate organ�sat�on.  Th�s organ�sat�on has a number 

of mob�le mechan�cs who are respons�ble for repa�r�ng 

the more urgent defects.  A tractor w�th a dr�ve fa�lure 

wh�ch �s block�ng an a�rcraft or a tax�way, �s an example 

of a s�tuat�on that would warrant an �mmed�ate response.  

If the defect cannot be repa�red in situ, the tractor �s 

recovered to the ma�ntenance organ�sat�on’s workshop, 

wh�ch �s remote from the ramp area.

When a tractor defect �s reported, the duty allocators 

are requ�red to log the defect on an electron�c database, 

wh�ch �s also access�ble by the subcontract ma�ntenance 

organ�sat�on.  The defects are allocated a pr�or�ty to ass�st 

the subcontract organ�sat�on �n plann�ng �ts work.
   

There was anecdotal ev�dence of another crew hav�ng 

exper�enced cradle problems w�th tractor AT0858 on 

the morn�ng of the day of the acc�dent.  They had 
experienced an intermittent problem of difficulty in 

ra�s�ng the cradle and on one occas�on �t was necessary 

to use the ‘dr�ve �nh�b�t’ overr�de button to move the 
tractor.  Although the problem was allegedly reported 

to the duty allocator, the AAIB could find no record of 

�t �n the defect track�ng database.

Pushback/towing crew training 

The tra�n�ng of the a�rl�ne’s tractor dr�vers and headset 
operators �s currently performed by the a�rl�ne’s A�rport 
Operat�ons Tra�n�ng department.

The department �s respons�ble for the �n�t�al tra�n�ng 
of tractor dr�vers and headset operators and also for 
conduct�ng the three-yearly reval�dat�on of headset 
operators.  The reval�dat�on requ�res the headset operator 
to be checked by a L�ne Tra�ner, who w�ll mon�tor the 
headset operator on two a�rcraft pushback operat�ons. 

Tractor dr�vers are not requ�red to undergo reval�dat�on.

Monitoring of pushback and towing standards

The mon�tor�ng of the standards for tow�ng and 
pushback was prev�ously the respons�b�l�ty of the 
former Ramp Standards and Tra�n�ng Department.  
However, some t�me ago th�s funct�on was devolved 
to the A�rcraft Movements department, wh�ch �s 
currently respons�ble for a�rcraft pushback and tow�ng 
operat�ons, �n add�t�on to to�let serv�c�ng and a�rcraft 
external clean�ng.

Annual aud�ts of the ground operat�ons act�v�t�es, 
�nclud�ng pushbacks, are performed by the Heathrow 
Customer Serv�ce (HCS) department of the a�rl�ne.  There 
�s currently no establ�shed requ�rement to mon�tor the 
day-to-day standards and compl�ance w�th procedures.  
The most recent HCS aud�t, conducted �n late 2005, 
concluded that the management of health and safety 
standards w�th�n the A�rcraft Movements department 
d�d not meet the corporate standard.  Th�s was deemed 
to be largely due to the lack of superv�sory staff �n the 
ramp area, wh�ch had allowed staff to lose s�ght of the 
�mportance of health and safety procedures.  Th�s was 
a general conclus�on w�th respect to all of the A�rcraft 
Movements department’s act�v�t�es and some shortfalls 
were found �n the pushback and tow�ng act�v�t�es.
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Accident reconstruction

The acc�dent was reconstructed w�th the cooperat�on of 
the a�rport and the a�rl�ne.  Due to congest�on �t could 
only be carr�ed out dur�ng the hours of darkness.

The purpose of the exerc�se was pr�mar�ly to establ�sh, 
as accurately as poss�ble, w�th the help of eyew�tnesses, 
the pos�t�on of the a�rcraft and the tractor before the 
a�rcraft started tax��ng.  Once placed �n the�r respect�ve 
pos�t�ons, the v�s�b�l�ty of the tractor from the co-p�lot’s 
seat was assessed.

The exerc�se showed that �f the co-p�lot had been s�tt�ng 
upr�ght �n h�s seat, most of the tractor would have been 
v�s�ble to h�m through h�s s�de w�ndow.  However, �f he 
had been lean�ng forward �n h�s seat, the tractor would 
have been largely obscured by the p�llar between the co-
p�lot’s w�ndscreen and h�s s�de w�ndow.

Analysis

When the co-p�lot saw the HO show h�m the nosewheel 
lockout p�n, the HO was just v�s�ble �n the left hand 
edge of the r�ght hand w�ndow.  However, hav�ng 
completed the ‘After Start’ checks, wh�ch �ncluded 
chang�ng the v�ew on the lower ECAM screen, the 
co-p�lot’s body pos�t�on would most l�kely have been 
more lean�ng forward.  As a result, the tractor could 
have been concealed beh�nd the w�ndow frame upr�ght.  
G�ven that the colour�ng on the tractor’s upper surface 
was s�m�lar to that of the tax�way, there may have been 
some camouflaging effect, making it less visible to the 
co-p�lot.  There had been some ra�n �n the prev�ous 30 
m�nutes and th�s may also have affected the l�kel�hood 
of the co-p�lot spott�ng the tractor through h�s s�de 
w�ndow.

Add�t�onally the co-p�lot’s ‘clear starboard’ lookout 
scan would have been predom�nately to look for 

w�ng t�p clearance.  The co-p�lot reported that he was 

concerned by the prox�m�ty of the adjacent blast screen 

and, as a result, he would have been lean�ng forward, to 

rotate h�s upper torso to see as far rearwards as poss�ble, 

probably start�ng h�s scan no further forward than h�s 

three o’clock pos�t�on.

Wh�le the HO’s reason for not complet�ng the pushback 

�n accordance w�th the ATPM may have been due to 

traffic failing to stop at the taxiway crossing point, had 

he used the publ�shed procedure the problem w�th the 

tractor would have been h�ghl�ghted earl�er.  He thus 

m�ght have st�ll had h�s headset connected to the a�rcraft 

and could have then �nformed the operat�ng crew of the 

problem, avo�d�ng th�s acc�dent.  

The acc�dent m�ght also have been avo�ded had the 

tractor not exper�enced a defect w�th the cradle, 

wh�ch caused the dr�ve to be �nh�b�ted.  It �s bel�eved 

that another tractor crew had reported �nterm�ttent 

problems w�th the cradle operat�on earl�er that day, 

but the defect was not entered on the defects database 

and thus no rectification action was taken.  This may 

have been an �solated lapse but �t �s also poss�ble 

that the defect record�ng procedures were not be�ng 

str�ctly followed.
  

It �s also noted that, even w�th the cradle defect, the 

tractor could st�ll have been moved out of the path of 

the a�rcraft had the tractor dr�ver �mmed�ately used 

the ‘cradle overr�de’ button.  H�s dec�s�on to leave 

the cab robbed h�m of valuable t�me so that, by the 

t�me he returned to the cab, the coll�s�on had become 

unavo�dable.  In h�nds�ght a better opt�on would have 

been to have �mmed�ately used the overr�de button 

�n order to pos�t�on the tractor clear of the a�rcraft as 

qu�ckly as poss�ble.
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Conclusions

The pr�mary causal factor of the acc�dent was the 
headset operator g�v�ng the ‘all clear’ s�gnal to the 
flight crew before the tractor had been repositioned to 
a safe d�stance from the a�rcraft.  Contr�butory factors 
were the co-p�lot fa�l�ng to see the tractor and a defect 
wh�ch prevented the tractor from be�ng dr�ven away 
once the a�rcraft had begun to tax�.

Safety Actions applied by the airline

Follow�ng the �nc�dent, the a�rl�ne’s Corporate 
Safety Department conducted �ts own �nvest�gat�on 
�nto the acc�dent.  The �nvest�gat�on made several 
recommendat�ons for changes to procedures to 
prevent s�m�lar acc�dents �n the future.  Key 
recommendat�ons �ncluded:

-  that A�rcraft Movements should ensure 
that the headset operator, pr�or to g�v�ng 

the ‘thumbs up’ clearance, must pos�t�vely 
confirm that the aircraft is clear of all ground 
equ�pment and �s clear to tax�. 

-  that the a�rl�ne should have a stronger and 
more v�s�ble superv�sory presence on the 
ramp to �mprove the safety and secur�ty of 
both a�rcraft and staff by controll�ng and 
enforc�ng adherence to procedures. 

- that Fl�ght Operat�ons should c�rculate the 
event through the flight crew community 
h�ghl�ght�ng the requ�rement to ensure that 
all ground equ�pment �s clear pr�or to tax�.

In l�ght of these safety act�ons by the a�rl�ne, �t �s not 
deemed necessary for the AAIB to make further safety 
recommendat�ons.
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INCIDENT

Aircraft Type and Registration:  Boe�ng 747-436, G-BNLE

No & Type of Engines:  4 Rolls-Royce RB2��-524G2-�9 turbofan eng�nes

Year of Manufacture:  �989 

Date & Time (UTC):  22 November 2006 at 0725 hrs

Location:  Stand 430, London Heathrow A�rport

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

Persons on Board:  Crew - N/K Passengers - N/K

Injuries:  Crew - None Passengers - None

Nature of Damage:  Hole �n the fuselage to w�ng fa�r�ng

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

Commander’s Age:  N/K

Commander’s Flying Experience:  N/K  
 Last 90 days - N/K
 Last 28 days - N/K

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

Synopsis

As the hydraul�cally powered stab�l�sat�on jacks of a 
self-propelled passenger sta�r veh�cle were extended 
the two ‘sta�r he�ght’ jacks retracted, allow�ng the lower 
forward edge of the sta�r head to descend and damage the 
fuselage-to-w�ng fa�r�ng.  An eng�neer�ng exam�nat�on 
found that there had been an electr�cal component 
fa�lure.

History of the flight

The aircraft, having arrived on a scheduled flight from 
San Paulo, was parked on a remote stand s�tuated to 
the east of Term�nal 4.  In preparat�on to d�sembark 
the passengers a self-propelled passenger sta�r veh�cle 
was pos�t�oned at the No 2 left a�rcraft door.  Hav�ng 
pos�t�oned the sta�r head aga�nst the a�rcraft’s door s�ll, 

the veh�cle operat�ve extended the veh�cle’s hydraul�cally 
powered stab�l�sat�on jacks.  As these jacks extended, 
the two ‘sta�r he�ght’ hydraul�c jacks retracted, allow�ng 
the lower forward edge of the sta�r head to descend �nto 
the honeycomb fuselage-to-w�ng fa�r�ng, where �t came 
to rest.

Engineering examination

An eng�neer�ng exam�nat�on by the equ�pment operator 
and manufacturer found that there had been an electr�cal 
component fa�lure.  The manufacturer has, s�nce 
this incident, introduced a modification to prevent a 
recurrence of th�s event and the operator has drawn up a 
plan to introduce the modification to the remainder of its 
fleet of these vehicles.
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INCIDENT

Aircraft Type and Registration:  Boe�ng 767, C-GEOU

No & Type of Engines:  2 General Electr�c CF6-80C turbofan eng�nes

Year of Manufacture:  �999

Date & Time (UTC):  �� October 2006 at �345 hrs

Location:  Stand 329, London Heathrow A�rport

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

Persons on Board:  Crew - �0 Passengers - 90

Injuries:  Crew - None Passengers - None

Nature of Damage:  Dent on top of eng�ne cowl�ng

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

Commander’s Age:  52 years

Commander’s Flying Experience:  �9,800 hours (of wh�ch 5,�00 were on type)
 Last 90 days - �84 hours
 Last 28 days -   89 hours

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

Synopsis

Shortly after park�ng on Stand 329 at London Heathrow 
A�rport, the a�rcraft rolled forward and coll�ded w�th a 
p�er damag�ng the left eng�ne nose cowl.  The park�ng 
brake had been �ncorrectly set.

History of the flight

The aircraft had flown from Calgary, Canada with three 
operat�ng crew.  After land�ng and tax��ng onto Tax�way 
Golf at London Heathrow A�rport, the a�rcraft was unable 
to tax� onto Stand 329 because there was no handl�ng 
agent present to sw�tch on the stand gu�dance system 
and mon�tor the a�rcraft onto stand.  As the a�rcraft was 
block�ng the tax�way a member of the a�rport’s a�rs�de 
staff was d�spatched to marshal the a�rcraft onto stand; 

th�s he d�d w�thout event.  Once the a�rcraft was on the 

stand the marshaller left the area w�thout plac�ng any 

chocks �n front of �ts wheels.  At the t�me the p�er was 

correctly parked.

The a�rcraft commander reported that hav�ng been 

marshalled onto the stand and s�gnalled to stop by 

the marshaller, he bel�eved he set the park�ng brake 

correctly.  Th�s �s done by depress�ng the toe brakes 

on top of the rudder pedals, then s�multaneously 

pull�ng up the park�ng brake T-handle on the left s�de 

of the centre console, before releas�ng the pressure on 

the pedals.  Th�s leaves the T-handle extended on the 

centre console.  The a�rcraft’s eng�nes were then shut 
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down and the a�rcraft shutdown checkl�st completed; 
th�s �ncluded turn�ng off the hydraul�c pumps.  The 
handl�ng agent had st�ll not arr�ved by that t�me so an 
attempt was made to contact h�m by rad�o.  Because the 
passengers were unable to d�sembark an announcement 
was made to them, over the a�rcraft’s Personal Address 
system, to rema�n �n the�r seats.

After approx�mately �0 to �5 m�nutes the a�rcraft started 
to roll forward slowly.  At first the pilots thought the pier 
was be�ng moved �nto pos�t�on but soon the commander 
real�sed that the a�rcraft was mov�ng forward and 
gather�ng speed qu�te rap�dly.  He appl�ed the toe brakes 
and not�ced the park�ng brake T-handle was retracted.  
Not�c�ng the accumulator pressure was low, the co-p�lot 
�mmed�ately turned on the hydraul�c pumps.  The a�rcraft 
stopped just as the left eng�ne made contact w�th the p�er.  
There was no abrupt stop and no �mpact was felt by the 
cab�n crew or passengers.

The a�rcraft was subsequently pushed back, the damage 
�nspected and the passengers d�sembarked.

Stand gradient

The airfield operating company stated that their design 
standards st�pulate that the slope of a�rcraft movement 
surfaces should not exceed �% �n any d�rect�on.  It was 
found that the grad�ent on Stand 329 was approx�mately 
0.42 % towards the term�nal over the length of the stand.

Stand guidance systems

Stand 329 at London Heathrow A�rport �s equ�pped w�th a 
Parallax A�rcraft Park�ng A�d (PAPA) board and Az�muth 
Gu�dance for Nose-In Stands (AGNIS).  When establ�shed 
on the AGNIS centrel�ne, the p�lot �n the left seat looks 
through the r�ght w�ndsh�eld, to �dent�fy the correct 
stopp�ng pos�t�on for h�s part�cular type of a�rcraft.  There 
�s no STOP s�gn or any form of l�ght on the PAPA board 

�nd�cat�ng when to stop, nor �s there any requ�rement for 

there to be such a light.  However, a flashing red STOP 

sign is fixed to the terminal fascia directly ahead of the 

centrel�ne.  Th�s stop s�gn �s not �ntended for rout�ne use; 

�ts purpose �s to s�gnal an emergency stop at any t�me 

dur�ng the park�ng manoeuvre.  Consequently, act�vat�ng 

the STOP s�gn also sw�tches off the PAPA and AGNIS 

l�ghts but �f the gu�dance �s not sw�tched on, the STOP 

s�gn w�ll st�ll �llum�nate.

Engineers’ comments

The operat�ng company’s eng�neer�ng personnel arr�ved 

at Stand 329 before the handl�ng agent and started 

the�r v�sual �nspect�on of the exter�or of the a�rcraft.  

Approx�mately three m�nutes later the a�rcraft started 

to move forward slowly towards the term�nal.  In a b�d 

to alert the operat�ng crew, an eng�neer ran to and h�t 

the STOP s�gn act�vat�on button just as the p�er was 

struck.  The a�rcraft had rolled forward �2 ft before the 

a�rcraft’s left eng�ne nose cowl h�t the p�er.

Commander’s comments

In an open and frank report the commander adm�tted 

that the cause of the acc�dent was h�s fa�lure to set the 

park�ng brake correctly.

Damage assessment

The ma�ntenance organ�sat�on measured the dent 

and found �t to be 7 �nches across and approx�mately 

� �nch deep.  As a result the left eng�ne nose cowl was 

changed before the aircraft’s next flight.  The braking 

and hydraul�c systems were also checked and found to 

be serv�ceable.

Discussion

Because the park�ng brake was not correctly set and 

chocks had not been placed under the wheels, the 
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a�rcraft rolled forward and �ts left eng�ne �ntake cowl 
was damaged.   Chocks are not normally v�s�ble from 
the flight deck so it is imperative that all members of 

an operating crew monitor important flight deck actions, 
such as apply�ng park�ng brakes, to ensure they are 
carr�ed out properly.  
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ACCIDENT

Aircraft Type and Registration: Bombard�er Challenger 604, D-ABCD

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

Year of Manufacture: 2003

Date & Time (UTC): 5 February 2006 at �233 hrs

Location: London Luton A�rport

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

Persons on Board: Crew - 3 Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage: Damage to land�ng gear and a�rport approach l�ght�ng 

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

Commander’s Age: 4� years

Commander’s Flying Experience: 9,04� hours (of wh�ch 688 were on type)
 Last 90 days - �02 hours
 Last 28 days -   4� hours

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

Synopsis

On short final approach to Runway 26 the engine thrust 
�ncreased to 64% N�

� (eng�ne fan speed) and was not 
reduced before touchdown.  Following a prolonged float, 
the a�rcraft touched down approx�mately 800 metres 
from the stop end of the runway, and ran off the paved 
surface.  No ev�dence was found to �nd�cate that any 
techn�cal defect relevant to the approach or land�ng 
phase of flight was present before the aircraft left the 
paved surface.  However, the investigation identified 
human factors that may account for the acc�dent.

Footnote

�  N� �s eng�ne fan speed, a measure of eng�ne thrust.  The �dle N� 
sett�ng on th�s eng�ne �s approx�mately 30%.

History of the flight

The crew began the�r duty at Luton A�rport at 0600 hrs.  
Following normal preparation they flew the aircraft 
empty to Geneva, where they boarded one passenger 
before depart�ng to return to Luton.  The weather forecast 
for the�r return �nd�cated the poss�b�l�ty of low v�s�b�l�ty 
on arr�val, and add�t�onal fuel had been loaded.  The 
planned land�ng we�ght (37,449 lbs) was close to the 
max�mum perm�tted by the structural l�m�t (38,000 lbs).

The flight towards Luton was uneventful and the 
v�s�b�l�ty was good by the t�me the a�rcraft made �ts 
approach.  The surface w�nd was from 350° at �� kt.  The 
commander flew an ILS approach to Runway 26 using 
the autop�lot and autothrottle.  The approach speed was 
137 kt, which was five knots above the value calculated 
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for VREF at the land�ng we�ght.  At about 300 ft above the 
threshold elevat�on, the commander d�sconnected the 
autop�lot.  Later, he recalled hav�ng d�sconnected the 
autothrottle closer to 60 ft.  The eng�ne thrust �ncreased 
to 64% N� by the t�me the a�rcraft passed through 40 ft 
above the runway.  The commander began to flare the 
a�rcraft at the normal po�nt, w�th both hands on the 
control column.  The aircraft floated along the runway 
�n a manner wh�ch both crew members descr�bed as 
most unusual.  The a�rcraft touched down approx�mately 
800 metres before the stop end of the runway and the 
co-p�lot selected the spo�lers UP.  After a short delay 
the commander selected reverse thrust and began 
aggress�ve brak�ng.  Both p�lots stated afterwards that, 
when the a�rcraft touched down, they cons�dered that 
there was sufficient runway remaining to stop.

The land�ng roll cont�nued w�th the a�rcraft decelerat�ng 
normally unt�l �t ran off the end of the runway, �nto 
soft ground, at about 35 kt.  The nose and r�ght ma�n 
land�ng gear, runn�ng through soft earth approx�mately 
up to the depth of the axles, struck the vert�cal faces 
of concrete l�ght�ng bases upon wh�ch two Runway 08 
approach l�ghts were mounted.  Th�s caused damage 
to the approach l�ghts and the a�rcraft land�ng gear.  
The aircraft came to rest and the flight crew identified 
that there was no �mmed�ate threat to the�r safety and 
carr�ed out normal shutdown checks.

The flight attendant and passenger, both seated in 
forward-fac�ng passenger seats, were unaware of the 
�nc�dent unt�l the a�rcraft was almost at a standst�ll, when 
the flight attendant noticed that the emergency exit lights 
had �llum�nated.  W�th the a�rcraft at rest, both saw that 
there was grass, not runway, outs�de the a�rcraft, and 
concluded that the a�rcraft had left the runway surface.  
The flight attendant assessed that there was no immediate 
threat to safety and reassured the passenger.

The Aerodrome Controller (calls�gn Luton Tower) 
observed the late touchdown and, when he recogn�sed 
that the a�rcraft was not go�ng to stop on the runway, 
activated the crash alarm.  The airport fire service 
responded rap�dly and reached the a�rcraft soon after 
it came to rest.  Neither fire fighting nor rescue was 
necessary.

Flight crew 

The crew consisted of two pilots and one flight attendant.  
The p�lot �n the left seat was an exper�enced freelance 
Type Rat�ng Exam�ner, employed from t�me to t�me by 
the company, and was tasked w�th prov�d�ng �nstruct�on 
and fam�l�ar�sat�on to the r�ght seat p�lot, who was be�ng 
tra�ned to carry out superv�s�on of new capta�ns.  The 
left seat p�lot was over 60 years of age, and the operator 
had a pol�cy wh�ch requ�red a�rcraft commanders to be 
under th�s age, so the r�ght seat p�lot was nom�nated as 
commander.  In the two months pr�or to the acc�dent 
flight, the left seat pilot had operated 15 flights for the 
operator, n�ne �n the left seat and s�x �n the r�ght.  The 
left seat p�lot stated that, unt�l the acc�dent, he had been 
�mpressed w�th the r�ght seat p�lot’s ab�l�ty, not�ng that 
he was part�cularly “c�rcumspect” and that he gave 
very full briefings.

The r�ght seat p�lot was nom�nated as commander and 
‘pilot flying’ on both of the day’s flights.  He was an 
exper�enced p�lot employed full-t�me by the operator, 
and was already qualified to carry out supervision of 
new co-p�lots.  In the month before the acc�dent, the 
right seat pilot had operated eleven flights, of which one 
was as ‘pilot flying’ in the right seat, two were as ‘pilot 
not flying’ in the right seat, and the others were in the left 
seat.  Prior to that, he flew only in the left seat.

The two pilots had not previously flown together.
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Landing technique

When �nterv�ewed, both p�lots expla�ned that �n 
executive flying, they believed that passengers 
expected very smooth land�ngs, and that ach�ev�ng 
a very smooth touchdown was an �mportant part of 
the�r task.  However, they both acknowledged that 
on comparat�vely short runways �t was necessary to 
concentrate on ach�ev�ng an accurate touchdown �n the 
correct place, to ensure safety.

Land�ng performance �s calculated on the assumpt�on 
that the a�rcraft w�ll touch down w�th�n the touchdown 
zone (the area of runway around the po�nt where the 
gl�deslope �ntersects the runway surface).  On the Luton 
runway, this zone is identified by runway markings 
at �50 metre �ntervals from the land�ng threshold to 
a max�mum of 600 metres, by the pos�t�on�ng of the 
PAPIs and by the ILS gl�deslope.

The operator’s Operat�ons Manual d�d not �nclude any 
st�pulat�on that a m�ssed approach should be executed �n 
the event of a prolonged float during landing.

Aircraft examination

Th�s Challenger 604, D-ABCD, was bu�lt �n July 2003 
as ser�al number 5565.

At Luton, the a�rcraft was found to have run off the 
western end of the stopway of Runway 26.  It came to 
rest hav�ng travelled approx�mately 30 metres beyond 
the end of the paved surface, the wheels hav�ng sunk 
�nto, and made tracks through, the soft ground.  Tracks 
on the paved surface �nd�cated that the a�rcraft was 
turn�ng sl�ghtly to the r�ght wh�lst sl�d�ng towards �ts left 
as �t passed onto the soft ground.  

When first examined, the flaps were retracted and the 
a�rcraft appeared to have been shut down �n the normal 

way.  The track created by the r�ght ma�n land�ng gear 
�ntersected the edge of a concrete pl�nth support�ng a 
land�ng l�ght.  It was noted that the nosewheel axle was 
bent.

The a�rcraft was defuelled, the data recorders were 
removed and the a�rcraft was w�nched back onto the 
paved surface before be�ng towed to a ma�ntenance 
fac�l�ty on the a�rport.  

Accumulated mud was hosed from the land�ng gears.  
Detailed examination confirmed that all tyres remained 
inflated and were free from flat spots on their treads.  A 
tyre on the r�ght ma�n land�ng gear had susta�ned cuts to 
a s�dewall, apparently as a result of roll�ng contact w�th 
a l�ght�ng pl�nth.  Three brake un�ts were found to be 
w�th�n wear l�m�ts wh�lst the fourth was worn to sl�ghtly 
below the minimum specified thickness.

After the acc�dent �t was found that some electr�cal 
�nterlocks were not operat�ng correctly and th�s appeared 
to be due to damage susta�ned by the we�ght sw�tches 
and wheel speed sensors as the wheels ‘ploughed’ 
through the unpaved surface beyond the stopway.  
Borescope exam�nat�on of one eng�ne revealed sl�ght 
�ngest�on damage to the compressor.  The t�me of 
occurrence of th�s damage could not be determ�ned 
and �t was dec�ded that the eng�nes should not be run 
before removal.  Accord�ngly, the electr�c pumps were 
used to power the hydraul�c systems;  all were found to 
hold pressure correctly and the spo�lers were found to 
funct�on appropr�ately. 

A p�tot-stat�c test set was ut�l�sed to cal�brate the ADCs 
(air-data computers) and the flight-deck displays.  All 
parameters were found to be w�th�n l�m�ts.  Electr�cal 
tests on the autothrottle system revealed no ev�dence of 
defects and, after replacement of the eng�nes, the system 
was re�nstated successfully.
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Flight recorders 

The aircraft was fitted with a Solid State Memory 
Fl�ght Data Recorder (FDR)2 capable of record�ng 
a range of flight parameters into solid state memory 
when power was appl�ed to the a�rcraft.  The a�rcraft 
was also fitted with a Cockpit Voice Recorder (CVR)3 
wh�ch recorded crew speech and area m�crophone 
�nputs �nto sol�d state memory (�20 m�nutes of 
comb�ned record�ngs and area m�crophone and 30 
m�nutes of separate h�gher qual�ty record�ngs), aga�n 
when power was appl�ed to the a�rcraft.  Both recorders 
were downloaded at the AAIB and data and aud�o 
record�ngs were recovered for th�s overrun acc�dent.  
The BFU (Bundesstelle für Flugunfalluntersuchung, 
the German acc�dent �nvest�gat�on author�ty) also 
ass�sted �n analys�s of the CVR, prov�d�ng a transcr�pt 
and commenting upon the manner of the flight crew’s 
operat�on.

Flight data recorder

A t�me-h�story of the relevant parameters dur�ng the 
acc�dent �s shown at F�gure �.  The data presented at 
F�gure � starts 45 seconds before touchdown, w�th the 
a�rcraft on the extended centrel�ne to Runway 26, 0.8 nm 
from the threshold.  The a�rcraft’s he�ght was 370 ft aal 
and a�rspeed was �38 kt (VREF + 6), descend�ng at about 
720 feet/minute, with the trailing edge flaps at 45º and 
the land�ng gear down.  The autop�lot was on before 
be�ng d�sengaged seven seconds later as D-ABCD 
passed through 300 feet aal4.

The a�rcraft cont�nued to descend towards Runway 26, 

Footnote

2  L3 F�000 FDR capable of record�ng at least 50 hours of data at 
�28 words per second data rate.
3  L3 FA2�00 CVR.
4  Although autop�lot status was ava�lable on the FDR, a parameter 
for autothrottle select�on was not.

w�th the eng�ne N�
5 parameters fluctuating between 50% 

and 63%, cross�ng the threshold at about ��0 feet aal.  
At this point, the aircraft started to flare, pitching from 
-�.8º to �.7º nose-up over seven seconds, wh�le the thrust 
was �ncreased to 64% N�.  Over the next �5 seconds the 
p�tch att�tude slowly decreased to zero at touchdown 
when the r�ght ma�n and nose land�ng gears contacted 
the runway first.  The distance travelled over the runway 
before touchdown was calculated as �,3�0 m.  Dur�ng 
th�s per�od the N� rema�ned at 64% and the a�rspeed 
var�ed between �34 and �4� kt.

The spo�lers deployed �mmed�ately at touchdown.  All 
three ma�n land�ng gear ‘we�ght-on-wheels’ sw�tches 
then showed a sl�ght ‘bounce’ and the r�ght ma�n land�ng 
gear ‘bounced’ momentar�ly aga�n.  The thrust reversers 
were deployed and the brakes were applied five seconds 
later, after the a�rcraft had travelled 400 m along the 
runway.  The a�rcraft then travelled a further 450 m 
to the end of the runway, and �30 m beyond, over the 
runway’s stopway and onto the grass (�nd�cated by the 
fall �n p�tch att�tude as the a�rcraft followed the ground 
as �t sloped down from the runway), before com�ng 
to a stop.  The t�me from touchdown to stopp�ng was 
20 seconds.

Cockpit voice recorder

Staff at the BFU analysed the cockp�t vo�ce recorder and 
prov�ded a transcr�pt.  They reported that the record�ng 
showed an apparently high standard of flight crew 
operation with clear briefings and good co-operation in 
a profess�onal, sl�ghtly formal, manner.  AAIB analys�s 
concurred w�th these op�n�ons.

Footnote

5  For clar�ty, only the N� for the r�ght eng�ne �s shown but th�s �s 
also representat�ve of the left eng�ne.  Parameters for throttle lever 
angle were not ava�lable on the FDR but the thrust parameters (N�) 
appear ent�rely cons�stent w�th normal operat�on of the thrust levers.  
There was no ev�dence of any defect before or after th�s event.
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Figure 1

Sal�ent FDR Parameters
(Acc�dent to D-ABCD on 5 February 2006)
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Autothrottle function

The autothrottle system fitted to the aircraft was an 
optional item, not fitted as standard equipment by the 
a�rcraft manufacturer although �t was the only autothrottle 
system certificated on the type.  The FDR did not record 
whether the autothrottle was engaged and no aud�o 
tone was tr�ggered by d�sengagement.  However, both 
p�lots recalled that �t had been d�sconnected “on short 
final” and, had it been engaged, it would have retarded 
the thrust levers to ach�eve a speed �0 kt below AFCS 
A�rspeed Reference (speed bug) when the a�rcraft passed 
through 50 ft rad�o alt�tude.  The commanded speed was 
�37 kt dur�ng the approach, and var�ed between �34 and 
141 kt during the float.

The airport and landing performance

London Luton A�rport �s s�tuated on the top of a h�ll, 
south-east of the town.  The runway, or�entated 08/26, �s 
2,�60 metres long, and the Land�ng D�stance Ava�lable 
(LDA) on Runway 26 �s 2,075 metres.  At the end of 
the Runway 26 LDA, a 60 metre stopway �s prov�ded.  
Although th�s stopway �s the same w�dth as the runway, �t 
�s not formally cons�dered part of the LDA but �s prov�ded 
for use by a�rcraft execut�ng a rejected takeoff.

The Land�ng D�stance Requ�red (LDR), g�ven the 
conditions of the accident flight, was calculated.  At 
a we�ght of 37,449 lbs and w�th a temperature of 4ºC, 
a�rport elevat�on of 526 ft and QNH of �032 mb, the 
LDR was found to be 839 metres (2,755 ft).

Construction of the lighting plinths and relevant 
regulation

The elements of the approach l�ght�ng for Runway 08, 
wh�ch the a�rcraft struck dur�ng the overrun, were 
mounted on bur�ed concrete pl�nths s�tuated w�th�n 
the Runway Str�p for Runway 26.  The pl�nths were 
substant�al and the l�ght�ng dev�ces were bolted �nto the 

concrete, with appropriate wiring being fitted.  The side 
faces of the pl�nths were vert�cal.

C�v�l Av�at�on Publ�cat�on (CAP) �68 g�ves gu�dance 
and �nstruct�on on the des�gn of aerodromes.  The 
paragraphs of relevance to th�s �nvest�gat�on are 
reproduced below:

‘4 Runway Strips

‘4.1.1 A runway strip is an area enclosing a runway 
and any associated stopway. Its purpose is to:

‘a) reduce the risk of damage to an aeroplane 
running off the runway by providing a graded area 
which meets specified longitudinal and transverse 
slopes, and bearing strength requirements…

‘4.1.� Ideally the whole of a runway strip should 
be clear of obstacles but in practice it is recognised 
that the strip facilitates the installation of visual, 
radio and radar aids, and some of these cannot 
perform their function if they are sited outside the 
runway strip.

‘Equipment essential to an approach, landing or 
balked landing is permitted within the runway 
strip…

‘Within the graded area of the runway strip 
constructions such as plinths, runway ends, paved 
taxiway edges, etc should be delethalised, that is, 
so constructed as to avoid presenting a buried 
vertical face to aircraft wheels in soft ground 
conditions in any direction from which an aircraft 
is likely to approach. To eliminate a buried vertical 
surface, a slope should be provided which extends 
from the top of the construction to not less than 
0.3 m below ground level. The slope should be no 
greater than 1:10.’
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It appeared that the l�ght�ng pl�nths had been �n place for 
some years; �nspect�ons and aud�ts of the aerodrome by 
the CAA had not revealed that the pl�nths d�d not meet 
the requ�rements of CAP�68.

Analysis

No ev�dence was found to �nd�cate that any techn�cal 
defect relevant to the approach or landing phase of flight 
was present before the a�rcraft left the paved surface;  �n 
part�cular, the thrust parameters (N�) appeared cons�stent 
w�th normal operat�on of the thrust levers.  The one 
brake un�t worn sl�ghtly below m�n�mum l�m�ts was not 
cons�dered to have affected brak�ng performance.  It was 
also poss�ble that the un�t was w�th�n d�mens�onal l�m�ts 
when brak�ng began on th�s occas�on.

The flight proceeded normally until the last stages of 
the approach at Luton, and analys�s of the cockp�t vo�ce 
recorder record�ng showed an apparently h�gh standard 
of flight crew operation.  This was also reflected in the 
recollect�on of the exam�ner, who stated that he was, 
unt�l the acc�dent, �mpressed w�th the r�ght seat p�lot’s 
ab�l�ty.

The approach was unremarkable, and well w�th�n the 
appropr�ate parameters, unt�l the thrust �ncreased to 
64% N� and rema�ned at th�s level unt�l touchdown.  
The commander later recalled hav�ng d�sconnected the 
autothrottle close to 60 ft and the values of eng�ne thrust 
(der�ved from the eng�ne N� parameter)  below 50 feet 
rad�o he�ght appear �ncons�stent w�th the operat�on of 
the autothrottle system at th�s po�nt.

It �s concluded e�ther that the commander selected a 
thrust lever angle wh�ch caused the eng�nes to run at 
64% N�, �n the last moments of the approach, or that 
he d�sconnected the autothrottle when the thrust levers 
were pos�t�oned to g�ve approx�mately 64% N�, and d�d 

not then retard them to the idle setting prior to the flare.

It �s clear that although both p�lots were aware of the 
unusual way in which the aircraft was floating along the 
runway, neither identified that this was caused by excess 
thrust.  The r�ght seat p�lot had very l�ttle recent exper�ence 
operat�ng the a�rcraft from the r�ght seat, hav�ng made 
only one flight as ‘pilot flying’ in the right seat in the 
two months pr�or to the acc�dent, and �t �s cons�dered 
that th�s lack of fam�l�ar�ty w�th the a�rcraft from the 
r�ght seat �s a l�kely factor �n the acc�dent.  The br�ef 
delay between touchdown and the �n�t�at�on of reverse 
thrust and brak�ng may be expla�ned by the short per�od 
between the first touchdown and the final touchdown of 
the r�ght ma�n land�ng gear;  the commander may have 
been concerned to ensure that all three land�ng gear were 
firmly on the ground prior to braking.

The commander had placed both h�s hands on the control 
yoke for the flare and landing and it is possible that by 
do�ng th�s he was able to make smoother, more accurate, 
control �nputs.  Conversely, sensory feedback from the 
pos�t�on of a hand on the thrust levers would prov�de 
a p�lot w�th �nformat�on about thrust lever pos�t�on and 
movement.

The crew compos�t�on was unusual, as the commander, 
who had ultimate authority over the conduct of the flight, 
was nonetheless be�ng ‘tra�ned’ by a more exper�enced 
p�lot and exam�ner.  Ne�ther p�lot commented that he 
was consc�ous of th�s hav�ng affected the�r operat�on.  
However one factor, identified in earlier accident 
�nvest�gat�ons, concerns the reluctance of a p�lot who 
�s not �n command to d�ctate that a safety manoeuvre 
should be carr�ed out.  There can be an expectat�on that 
the commander, w�th overall author�ty, w�ll be the one 
to d�ctate urgent safety act�ons, or to elect to cont�nue a 
course of act�on wh�ch may be on the boundary of safe 
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operat�on.  The r�ght seat p�lot, nom�nally the commander, 
may have felt that he was effect�vely under the tutelage 
of the exam�ner �n the left seat and that, �n the absence 
of �nstruct�on or comment to the contrary, the exam�ner 
was content with the way the flight was going.  The 
exam�ner may have felt that the nom�nated commander, 
�n the r�ght seat, was respons�ble, and that �t was not 
for h�m to ‘�nterfere’.  The crew compos�t�on may have 
prov�ded a fert�le ground for an error of om�ss�on of a 
cr�t�cal act�on.  

Safety actions

D�scuss�ons concern�ng the crew compos�t�on on the 
accident flight took place between the operator, the 
AAIB, and the Luftfahrt-Bundesamt (the German c�v�l 
av�at�on author�ty).  As a result, the operator’s operat�ons 
manual �s to be amended to requ�re that, when tra�n�ng or 
check�ng �s tak�ng place, the �nstructor or exam�ner must 
be the a�rcraft commander.

The des�gn of the l�ght�ng pl�nths d�d not sat�sfy the 

cr�ter�a la�d down �n CAP�68.  Th�s was d�scussed w�th 

members of the C�v�l Av�at�on Author�ty’s Aerodrome 

Standards Department, and safety act�on �s to be taken 

as a result.

The C�v�l Av�at�on Author�ty’s Aerodrome Standards 

Department �nformed the AAIB that �t �ntended to publ�sh 

a Not�ce to Aerodrome L�cence Holders (NOTAL) 

rem�nd�ng them of the prov�s�ons of CAP �68 w�th regard 

to delethal�sat�on of structures w�th�n Runway Str�ps, 

and �ntended to ra�se the top�c at aerodrome aud�ts.  Th�s 

NOTAL, 5/2006, was publ�shed �n May 2006.

The aircraft operator has published a bulletin to flight 

crew po�nt�ng out that ‘A safe land�ng may well be 

gentle.  However, a soft land�ng �s not necessar�ly a safe 

one!’ and instructing flight crew that touchdown must be 

made w�th�n the touchdown zone.
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ACCIDENT

Aircraft Type and Registration:  Aerotechn�k EV-97A Eurostar, G-CEGO

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

Year of Manufacture:  2006 

Date & Time (UTC):  6 November 2006 at �400 hrs

Location:  Pr�vate A�rstr�p, Ashbourne, Derbysh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Propellor  destroyed, noseleg bent, firewall creased, 
starboard ma�n land�ng gear collapsed, passenger seat 
damaged

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

Commander’s Age:  49 years

Commander’s Flying Experience:  427 hours (of wh�ch 5 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

Dur�ng a takeoff attempt, the left land�ng gear encountered 
brambles grow�ng near the edge of the grass runway, 
deflecting the track of the aircraft and causing it to enter 
a d�tch. 

Pilot report

The aircraft was operating from a grass airfield with rows 
of brambles grow�ng to the left of Runway 33.  The p�lot 
reported that he carr�ed out some rout�ne ma�ntenance 
before undertak�ng a number of c�rcu�ts.

He stated that he carried out a thorough pre-flight 
�nspect�on and ensured that he allowed plenty of t�me 
after start-up for the eng�ne to warm up.  When the o�l 

temperature gauge had moved off �ts stop he d�d h�s 
power checks followed by pre-flight checks.  He then 
l�ned the a�rcraft up and took off as normal.  After one 
c�rcu�t and land�ng on Runway 33 he tax�ed to the end 
before turn�ng and back-track�ng to carry out another 
c�rcu�t from the same runway.  

He reported that he stopped at the hold, turned �nto 
wind and repeated the power and pre-flight checks.  
He l�ned up aga�n on the centre of Runway 33 and 
re-checked he had one stage of flaps and that the trim 
was set.  He appl�ed full power and �mmed�ately felt the 
a�rcraft tend�ng to turn to the left.  He corrected w�th 
r�ght rudder but felt the nosewheel judder as �f �t was 
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bounc�ng over some grass on the runway.  He then felt 
the nosewheel beg�n to l�ft clear of the ground and the 
a�rcraft start to p�tch up, �n the usual way.  He checked 
forward on the st�ck but suddenly the a�rcraft veered 
v�olently to the left and p�tched down.  He pulled the 
throttle back to �dle as the a�rcraft left the runway.

The p�lot subsequently concluded that he had l�ned up 
too close to the brambles grow�ng on the s�de of the 
runway.  The aircraft appeared to have been deflected off 
to the left by the brambles.  Thereafter �t entered a deep 
d�tch at the edge of the runway, caus�ng all the damage 
susta�ned.
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ACCIDENT

Aircraft Type and Registration:  D�amond HK 36 TC, G-OSFA

No & Type of Engines:  � Rotax 9�2-A3 p�ston eng�ne

Year of Manufacture:  �999 

Date & Time (UTC):  �2 June 2006 at �030 hrs

Location:  Enstone Airfield, Oxfordshire

Type of Flight:  Tra�n�ng 

Persons on Board:  Crew - 2 Passengers - N�l 

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damaged propeller, nose land�ng gear leg and nosewheel 
fork

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

Commander’s Age:  60 years

Commander’s Flying Experience:  89 hours (of wh�ch 80 were on type)
 Last 90 days - 3.6 hours
 Last 28 days -   0 hours

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

Synopsis

Follow�ng a normal approach and touchdown a loud 
scrap�ng no�se was heard from the front of the a�rcraft 
wh�ch was followed by the nosewheel detach�ng from 
the nose leg.  The metallurg�cal exam�nat�on revealed 
that both the nose land�ng gear wheel fork arms had 
fa�led �n overload and that the mater�als were of the 
correct specification.

History of the flight

The purpose of the flight was to re-familiarise the pilot 
with the aircraft type.  The pre-flight checks showed no 
obv�ous problems and the weather was good w�th l�ght 
and variable winds.  The first circuit and landing were 
sat�sfactory w�th a normal touchdown.  The second c�rcu�t, 

approach and �n�t�al touchdown on the ma�n wheels were 
normal unt�l the nosewheel was lowered, at wh�ch po�nt 
there was a loud metall�c scrap�ng no�se from the front 
of the a�rcraft and a loss of d�rect�onal control.  The 
�nstructor took control and �mmed�ately ra�sed the nose 
and shut down the eng�ne.  As the nose of the a�rcraft 
settled back down on the runway the nose land�ng gear 
fa�led.  The nosewheel was found approx�mately �50 m 
from where the a�rcraft came to rest.

Engineering examination

In�t�al exam�nat�on showed that the nosewheel fork had 
fa�led at both s�des approx�mately 45 mm forward of the 
wheel’s axle hole �n the fork (F�gure �).  Metallurg�cal 
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exam�nat�on showed 
that both fork arms had 
fa�led �n s�mple upward 
bend�ng overload w�th 
a small amount of 
tors�on �n the r�ght fork 
arm.  Th�s suggested 
that the left arm fa�led 
first, placing a twisting 
load on the unfa�led 
port�on of the r�ght 
arm.  Ev�dence from 
the fa�lure surfaces 
�nd�cated that a crack 
�n�t�at�on had occurred 
from an event pr�or 
to that wh�ch resulted 
in the final failure.  It 
was not poss�ble to 
determ�ne what the two 
events were or the t�me 
between them.  There 
were no pre-ex�st�ng 
mater�al defects or 
damage to e�ther of 
the fork arms.  It was 
seen from the general 
appearance of the 
mater�al surfaces that 
the fork arms had been sulphur�c ac�d anod�sed.  Th�s 
could have adversely affected the�r res�stance to surface 
crack �n�t�at�on and propagat�on. 

It was noted dur�ng the exam�nat�on of the fork arms 
that there had been heavy contact between the �ns�des of 
the arms and the s�dewalls of the nosewheel tyre.  It was 
also seen that the nosewheel tyre that was fitted was of a 
larger size (5.00-4) than that specified (4.00-4).  With a 

5.00-4 tyre fitted there is a 10 mm clearance between the 
tyre s�dewall and the �ns�de of the nosewheel fork arm 
whereas w�th a 4.00-4 tyre there �s a �5 mm clearance. 

Previous nosewheel fork arm cracking on G-OSFA

In June 2005 the nosewheel fork arms fitted to 
G-OSFA were found to have cracks �n very s�m�lar 
pos�t�ons to the fa�lures that are the subject of th�s 
�nvest�gat�on.  These fork arms had been reta�ned by 

Wheel fork
arm

Area of failure and cracking on
G-OSFA and area specified

in SB D20-A1

Adapted from manufacturer’s drawing
Figure 1  

Nose Land�ng Gear
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the operator and were made ava�lable to the AAIB, 
who subm�tted them for metallurg�cal exam�nat�on.  
In�t�al exam�nat�on showed that both fork arms had 
cracked approx�mately 45 mm forward of the wheel’s 
axle hole �n the fork (F�gure �).  Deta�led exam�nat�on 
showed that both fork arms had cracked �n s�mple 
upward bend�ng overload.  Both fork arm cracks 
conta�ned frettage products and debr�s �nd�cat�ng that 
the cracks had been present for a cons�derable t�me 
and that they had been subjected to a large number of 
upward cycl�c bend�ng loads.  These cycl�c bend�ng 
loads had progressed the crack �n the r�ght fork arm.  
There were no pre-ex�st�ng mater�al defects or damage 
to e�ther of the fork arms.  It was seen from the general 
appearance of the mater�al surfaces that the fork arms 
had been sulphur�c ac�d anod�sed.  

As noted on the fork arms �nvolved �n the acc�dent, there 
had been contact between the �ns�des of the arms and the 
s�dewalls of the nosewheel tyre.

Previous accident to G-OSFA

On �5 November 2005 G-OSFA was �nvolved �n a 
land�ng acc�dent where, as a result of a heavy land�ng, 
the nose land�ng gear leg fa�led (AAIB Bullet�n 
No 2/2006).  The nosewheel fork assembly was 
inspected, found to be serviceable and fitted to the 
replacement nose leg.

Manufacturer’s inspection requirement

In January �999 D�amond A�rcraft (Canada) �ssued 
Serv�ce Bullet�n (SB) No DA20-32-02 (not mandatory), 
t�tled Nose Gear Fork Fat�gue, wh�ch requ�red the 
inspection of nose landing gear wheel fork arms fitted 
to DA20-A� a�rcraft for ev�dence of crack�ng.  The SB 
states:

‘General:  As a result of hard landings, cracks 
have appeared in nose landing gear forks of some 
aircraft.  This service bulletin is divided into two 
parts.  Part 1 addresses an inspection of the nose 
gear fork.  Part 2 addresses modifications required 
to remove the nose gear fork and replace it with 
an optional heavy duty fork. 

Compliance:  Compliance with Part 1 of this 
service bulletin is urgently recommended upon 
receipt of this bulletin.  Compliance with Part � 
is recommended.

Accomplishment Instructions:  ..........Continued 
inspection every 100 hours in accordance with the 
Aircraft Maintenance Manual is required.  ......’

The nose landing gear wheel fork arms fitted to 
the D�amond HK36-TC a�rcraft are of very s�m�lar 
design to those fitted to the Diamond DA20-A1.  
The area of the fat�gue crack�ng that �s descr�bed �n 
SB No DA20-32-02 �s s�m�lar to where the crack�ng 
occurred �n the fork arms of G-OSFA, the a�rcraft that 
�s the subject of th�s report.

Safety Recommendations

As a result of the two events that have occurred to 
G-OSFA and s�m�lar events to DA20-A� a�rcraft the 
follow�ng safety recommendat�ons are made:

Safety Recommendation 2006-113

It �s recommended that D�amond A�rcraft Industr�es, 
the a�rcraft manufacturer, �ssue a serv�ce bullet�n for 
HK36-TC a�rcraft requ�r�ng �mmed�ate and recurr�ng 
�nspect�ons for crack�ng of the nose land�ng gear wheel 
fork arms.
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Safety Recommendation 2006-114

It �s recommended that D�amond A�rcraft Industr�es, the 
a�rcraft manufacturer, fully appra�se the sulphur�c ac�d 
anod�s�ng of the nose land�ng gear wheel fork arms that 
are fitted to HK36-TC aircraft for its effect on fatigue 
crack res�stance.

Safety Recommendation 2006-115

It �s recommended that the European A�r Safety Agency 
(EASA) rev�ew the des�gn, manufactur�ng and mater�al 
specifications for Diamond HK36-TC nose landing 
gear wheel fork arms for the�r su�tab�l�ty for cont�nued 
a�rworth�ness.   

Further information

The a�rcraft manufacturer commented that, �n the�r 
exper�ence, the major�ty of cracks �n the nosewheel fork 
have been due e�ther to ‘sh�mmy’ (although there was 
no ev�dence of th�s �n the acc�dent to G-OSFA) or to 
hard land�ngs.  The ‘sh�mmy’ �s generally attr�buted to 
�mproper fr�ct�on adjustment of the damper �n the nose 
land�ng gear.
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ACCIDENT

Aircraft Type and Registration:  Jab�ru J400, G-PUKA

No & Type of Engines:  � Jab�ru A�rcraft Pty 3300A p�ston eng�ne

Year of Manufacture:  2004 

Date & Time (UTC):  27 January 2007 at �2�0 hrs

Location:  Clutton H�ll Farm, Near Br�stol

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Broken left land�ng gear, broken noseleg, damage to left 
w�ng and shock-loaded eng�ne

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

Commander’s Age:  44 years

Commander’s Flying Experience:  2�6 hours (of wh�ch �05 were on type)
 Last 90 days - 7 hours
 Last 28 days -  � hour

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

Synopsis

Dur�ng the takeoff run, the p�lot became concerned w�th 

the a�rcraft’s slow accelerat�on and dec�ded to stop.  As 

he appl�ed the brakes, the left land�ng gear encountered 

some bumps and part�ally fa�led.  Th�s caused the 

left w�ng to touch the ground, the noseleg to fa�l and 

consequently the propeller to str�ke the surface.  The 

p�lot concluded that the slow accelerat�on was due to the 

runway’s soft surface as a result of recent ra�n.

History of the flight

The pilot was intending to operate a private flight with 
one passenger on board; the fuel tank was half full of fuel.  
He calculated the takeoff we�ght to be 563 kg, wh�ch �s 
�37 kg less than the max�mum allowed.  The forecast 
surface w�nd was from 260º at 6 kt w�th a temperature of 

9ºC but wh�lst prepar�ng for departure, the p�lot noted that 
the w�ndsock �nd�cated calm cond�t�ons.  He therefore 
dec�ded to take off us�ng the grass Runway 07, wh�ch �s 
590 metres long and has a significant downhill gradient.  
The eng�ne �nd�cated full power dur�ng the takeoff run 
but the p�lot bel�eved the accelerat�on to be slower than 
normal.  Having operated out of this airfield for 18 months, 
the p�lot had des�gnated a po�nt 200 metres from the end 
of the runway at wh�ch he cons�dered a takeoff could 
be safely rejected.  On reach�ng th�s po�nt he was st�ll 
concerned w�th the accelerat�on and so he closed the 
throttle and appl�ed full brak�ng.  The left land�ng gear 
encountered some bumps and part�ally fa�led, caus�ng 
the left w�ng to touch the ground.  To counteract the drag 
from the left w�ng, the p�lot appl�ed full r�ght rudder; the 
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nose leg subsequently fa�led and the propeller struck the 
ground.  The a�rcraft came to rest �5 metres from the 
end of the runway and the p�lot and passenger, who were 
both wear�ng lap straps and d�agonal harnesses, ex�ted 
the a�rcraft through the�r respect�ve doors.

The runway had recently been extended �nto an adjacent 
field and the boundary hedge removed to allow this.  
Bumpy terra�n rema�ns �n the area where the hedge had 
been removed and th�s co�nc�ded w�th the po�nt where 
the p�lot rejected the takeoff.

Discussion

The p�lot concluded that the slow accelerat�on on th�s 
part�cular takeoff was a result of the runway’s soft surface 

due to heavy ra�n dur�ng the prev�ous week.  He noted 
that other types of a�rcraft w�th larger tyres appeared 
unaffected by the soft cond�t�ons.

The p�lot also bel�eves that the bump left by the hedge 
removal probably caused the part�al fa�lure of the left 
land�ng gear and subsequent bumps on the runway 
‘extens�on’ caused the left w�ng to touch the ground.  He 
no longer operates from this airfield as he feels that this 
model of a�rcraft �s not su�ted to th�s part�cular runway 
surface under soft cond�t�ons.
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ACCIDENT

Aircraft Type and Registration:  Jodel D9, G-BGFJ

No & Type of Engines:  � Volkswagen �600 (F�tton �324) p�ston eng�ne

Year of Manufacture:  �982 

Date & Time (UTC):  26 February 2007 at �223 hrs

Location:  Dra�n Farm, Trawsfynydd, Wales 

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  M�nor damage to propeller and canopy

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

Commander’s Age:  7� years

Commander’s Flying Experience:  �,000 hours (of wh�ch 70 were on type)
 Last 90 days - 7 hours
 Last 28 days - 4 hours

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

Synopsis

The a�rcraft contacted soft ground before the runway 
threshold and overturned.

History of the flight

The flight was planned from Llanbedr to a private grass 
str�p at Dra�n Farm, Trawsfynydd.  On arr�val �n the area, 
the p�lot set up for a long stra�ght-�n approach to the 
northerly runway at an a�rspeed of 50 kt.  He est�mated 
the headwind was 7 to 8 kt.  On final approach the 
p�lot reduced the a�rspeed to around 40 kt.  Just pr�or 
to touchdown, the rate of descent �ncreased allow�ng 
the ma�n land�ng gear wheels to contact soft, boggy 

ground �n the runway undershoot area, approx�mately 
�5 m before the threshold.  The wheels sank �nto the soft 
ground and the a�rcraft turned over, com�ng to rest �n an 
�nverted pos�t�on.  The p�lot was un�njured.

The str�p at Dra�n Farm slopes uph�ll towards the northern 
end of the runway.  The p�lot wanted to ensure that the 
a�rcraft touched down as close as poss�ble to the runway 
threshold.  He also commented that the ground �n the area 
of the threshold was very soft due to the recent ra�n.
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ACCIDENT

Aircraft Type and Registration:  P�per PA-28-�60, G-ARVU
 
No & Type of Engines:  � Lycom�ng O-320-B2B p�ston eng�ne
 
Year of Manufacture:  �962 
 
Date & Time (UTC):  4 February 2007 at ��00 hrs

Location:  Barton Aerodrome, Manchester

Type of Flight:  Pr�vate 
 
Persons on Board:  Crew -  � Passengers - None
 
Injuries:  Crew - N�l Passengers - N/A
 
Nature of Damage:  Damage to r�ght w�ngt�p of G-ARVU and to left w�ngt�p 

of G-BYII

Commander’s Licence:  Pr�vate P�lot’s L�cence
 
Commander’s Age:  38 years
 
Commander’s Flying Experience:  �50 hours (of wh�ch 67 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

The p�lot was tax��ng from the fuel pumps, after refuell�ng 
h�s a�rcraft, to a temporary park�ng area where he 
�ntended to p�ck up two passengers.  Hav�ng mon�tored 
the left w�ng to ensure that �t was clear of the pumps he 
looked over to the r�ght w�ng.   A comb�nat�on of br�ght 
sun and a misted windscreen made it difficult for him 
to see out to the right at first; he then saw the wing of a 
parked a�rcraft to h�s r�ght but was unable to stop �n t�me 
to prevent a coll�s�on.  

The parked a�rcraft was a low w�ng type and �ts left 
w�ng was pos�t�oned on the r�ght s�de of the tax�way.  
G-ARVU was be�ng tax�ed along the marked centrel�ne 
of the tax�way.   The p�lot commented that h�s eng�ne 
had not been runn�ng for long enough for the w�ndscreen 
dem�st to be effect�ve.  He had also learned that �f you 
can’t see you should stop and, �f necessary, ex�t the 
a�rcraft to assess the s�tuat�on.



35©  Crown copyr�ght 2007

 AAIB Bulletin: 5/2007 HA-YDF EW/G2007/02/05 

ACCIDENT

Aircraft Type and Registration:  SMG-92 Turbo F�n�st, HA-YDF

No & Type of Engines:  � Walter M60�D-2 turboprop eng�ne

Year of Manufacture:  2000

Date & Time (UTC):  �8 February 2007 at �000 hrs

Location:  Hibaldstow Airfield, Lincolnshire

Type of Flight:  Aer�al work

Persons on Board:  Crew - � Passengers - 7

Injuries:  Crew - None Passengers - None

Nature of Damage:  D�stort�on of ta�l drag strut and empennage

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

Commander’s Age:  26 years

Commander’s Flying Experience:  �,�88 hours (of wh�ch 250 were on type)
 Last 90 days - ��0 hours
 Last 28 days -   32 hours

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

Synopsis

Wh�lst abort�ng a takeoff, the p�lot lost d�rect�onal 
control dur�ng the ground roll, wh�ch resulted �n the 
a�rcraft ground loop�ng.

Description of aircraft

The SMG-92 Turbo F�n�st �s an all-metal h�gh w�nged, 
ta�l-wheeled a�rcraft that can accommodate up to 
�0 parachut�sts.  The a�rcraft was des�gned �n Russ�a, 
bu�lt �n Czechoslovak�a and reg�stered �n Hungary.  

History of the flight

The routine parachuting flight was the pilot’s first flight 
of the day and he reported that the w�nd was l�ght and 
var�able.  Shortly after he �ncreased eng�ne power and 

the a�rcraft began to accelerate down the runway, he 

became aware of some v�brat�on and a no�se wh�ch 

sounded as �f the co-p�lot’s door was not fully closed.  

The p�lot, therefore, dec�ded to abort the takeoff.  He 

retarded the throttle, moved the propeller �nto the beta 

range and commenced brak�ng.  Immed�ately the a�rcraft 

started to loose d�rect�onal control, veered to the r�ght 

of the runway and ground looped before com�ng to rest 

on the r�ght s�de of the runway w�th the ta�l wheel �n 

an adjacent field.  The pilot and parachutists were all 

unhurt; however the ta�l wheel drag strut had bent to 

the left and there was some d�stort�on to the rear of the 

fuselage and empennage.



36©  Crown copyr�ght 2007

 AAIB Bulletin: 5/2007 HA-YDF EW/G2007/02/05 

The p�lot bel�eves that he lost d�rect�onal control as 
a result of reduc�ng the power, wh�ch changed the 
torque react�on, and also by mov�ng the propeller �nto 

the beta range too rap�dly wh�ch he bel�eves reduced 
the airflow over the rudder.
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ACCIDENT

Aircraft Type and Registration:  Van’s RV-9A, G-CCZY

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

Year of Manufacture:  2006 

Date & Time (UTC):  24 February 2007 at �050 hrs

Location:  Caernarfon Airfield

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - � (M�nor)

Nature of Damage:  Propeller, nose wheel, port w�ng t�p and wheel spats

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

Commander’s Age:  59 years

Commander’s Flying Experience:  368 hours (of wh�ch 34 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 bounced on land�ng at Caernarfon.  The 
subsequent touchdown was on the nose wheel result�ng 
�n �ts collapse.

History of the flight

The flight to Caernarfon had been uneventful and the 
a�rcraft was set up for an approach to Runway 20.  As 
the a�rcraft passed over the threshold of the runway the 

pilot closed the throttle and flared.  The aircraft bounced 

on land�ng; the subsequent touchdown was on the 

nosewheel, result�ng �n �ts collapse and damage to the 

propeller and left w�ng t�p.  After the a�rcraft came to 

a halt the p�lot and passenger, who were wear�ng full 

harnesses, ex�ted the a�rcraft normally.  The passenger 

suffered a m�nor �njury to the h�p.
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ACCIDENT

Aircraft Type and Registration:  Rob�nson R44 II, G-CDJZ

No & Type of Engines:  � Lycom�ng IO-540-AE�A5 p�ston eng�ne

Year of Manufacture:  2005 

Date & Time (UTC):  �6 October 2006 at 0930 hrs

Location:  Denham Airfield

Type of Flight:  Tra�n�ng 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A
 
Nature of Damage:  Ta�l boom severed, rotor blades destroyed

Commander’s Licence:  Student p�lot

Commander’s Age:  44 years

Commander’s Flying Experience:  240 hours (of wh�ch 7 were on type)
 Last 90 days - 20 hours
 Last 28 days - 20 hours

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

Synopsis

The hel�copter �nadvertently became a�rborne wh�le the 

student, who was alone �n the hel�copter at the t�me of 

the acc�dent, was carry�ng out the start checkl�st.  He was 

unable to rega�n control and the ta�l boom was severed 

by the ma�n rotor.

Note

The commander’s deta�ls referred to above relate to the 

student who was alone at the controls of the a�rcraft at 

the t�me of the acc�dent.  Legally, the commander of the 

aircraft for the intended flight was the flying instructor, 

although he was not on board the a�rcraft when the 

acc�dent happened.

History of the flight

The flight was planned as part of a training exercise 

and the student was br�efed to start the hel�copter �n 

preparation for the flight.  The instructor had intended 

to board the hel�copter after the eng�ne was started, and 

w�th the rotors runn�ng.  The student started the eng�ne 

without difficulty, but then continued with the ‘starting 

engine and run-up’ checklist.  The final item in the 

checkl�st was to set the rotor rpm to between �0�-�02%, 

then l�ft the collect�ve lever and reduce the rpm �n order 

to check operat�on of the low rotor rpm warn�ng l�ght and 

horn at 97%.  As the student l�fted the collect�ve lever 

the hel�copter began to move and the student’s response 

resulted �n v�olent control �nputs wh�ch led to the ta�l 

boom be�ng severed by the ma�n rotor.  The hel�copter 
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rema�ned upr�ght and the �nstructor jo�ned the student to 
shut down the hel�copter.  The student was un�njured.

Discussion

Although the student had exper�enced a number of starts, 
this was the first occasion that he had carried out the 
ent�re process alone.  It �s normal pract�ce for students to 
build confidence in starting up a helicopter on their own 
prior to flying solo.  However, in this case the student 
cont�nued w�th the checks beyond the po�nt br�efed by 
the instructor.  The student also held a fixed wing Private 
P�lot’s L�cence.

A hel�copter has the capab�l�ty of becom�ng a�rborne 
once its rotors are running with sufficient speed.  It 
�s �mportant therefore that anyone at the controls at 
th�s t�me �s competent to control the a�rcraft should �t 
start to move, for whatever reason.  A s�m�lar prev�ous 

�nc�dent occurred to Rob�nson R22 Beta, G-DELT on 
16 October 2003, where during the pre-flight low engine 
rpm warn�ng horn check the a�rcraft suddenly yawed to 
the left and became a�rborne.  The student p�lot, who was 
on h�s own at the controls, was unable to rega�n control 
of the a�rcraft before �t rolled over. 

As a result of that acc�dent the CAA �ntroduced an 
amendment to the A�r Nav�gat�on Order, wh�ch came 
�nto effect on �5 March 2007, to add after art�cle 50(4) 
the follow�ng:

‘(5) An operator shall not permit a helicopter 
rotor to be turned under power for the purpose 
of making a flight unless there is a person at the 
controls entitled in accordance with article �6 
of this Order to act as pilot-in-command of the 
helicopter.’
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ACCIDENT

Aircraft Type and Registration:  Cameron Z-3�5 Hot A�r Balloon, G-KNIX

No & Type of burners:  3 Thunder & Colt Tr�ple Stratus burners

Year of Manufacture:  2005

Date & Time (UTC):  29 October 2006 at �550 hrs

Location:  W�velrod, near Alton, Hampsh�re

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

Persons on Board:  Crew - � Passengers - �6

Injuries:  Crew - None Passengers - � (M�nor)

Nature of Damage:  Balloon envelope panels torn

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

Commander’s Age:  33 years

Commander’s Flying Experience:  40� hours (of wh�ch 230 were on type)
 Last 90 days - 42 hours
 Last 28 days - �0 hours

Information Source:  Balloon Safety Report Form subm�tted to the BBAC by 
the p�lot and further enqu�r�es by the AAIB

Synopsis

The hot a�r balloon carr�ed a p�lot and �6 passengers 
on an evening pleasure flight.  After an aborted attempt 
to land, the balloon was climbing out of a field when it 
coll�ded w�th a tree.  As a result, seven balloon panels 
were torn and one passenger was �njured by a branch.  
The balloon p�lot carr�ed out a controlled land�ng �n an 
adjacent field without further incident.

History of the flight

The hot a�r balloon was be�ng operated by a company 
which specialised in balloon pleasure flights.  On this 
occasion 16 passengers were being flown from a site on 
the north-eastern edge of Alton.  The balloon took off at 
1505 hrs for a flight planned to last for approximately 

one hour.  The p�lot �ntended to land near Medstead, 

about 4 nm south-west of the launch s�te.  The balloon 

was followed by two veh�cles that carr�ed the support 

crew.  One veh�cle was to transport the passengers and 

the other to transport the balloon and �ts basket after the 

flight.  During the flight the pilot communicated to the 

support crew, when requ�red, us�ng a hand-held rad�o.

The p�lot reported that the surface w�nd was from 065º 

at 4 kt, and at 2,000 ft amsl, �t was l�ght and var�able.  

The v�s�b�l�ty was �n excess of �0 km, the surface a�r 

temperature was �4ºC and there was no cloud.  After 

an uneventful takeoff and cl�mb to approx�mately 

1,800 ft amsl, during the initial part of the flight the 
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balloon reached a max�mum ground speed of 5 kt, 
measured on the p�lot’s hand-held GPS.  After about 
40 minutes the pilot looked for a suitable field in which 
to land.  Having noticed a “fairly large” stubble field 
ahead, he asked the support crew to obta�n perm�ss�on 
to land from the land owners.  This field had trees 
approx�mately �5 m h�gh around �ts southern edge and 
one beech tree, wh�ch was about 20 m h�gh, �n the 
south-western corner.

The p�lot added that hav�ng �nstructed the passengers 
to take the�r land�ng pos�t�ons, he made an approach to 
the field while travelling at 2 to 3 kt.  When the balloon 
was over the middle of the field, at about 25 ft agl, he 
pulled the main deflation line.  At this point the balloon 
was subjected to a gust of w�nd that �ncreased �ts speed to 
8 kt.  Real�s�ng he would not be able to stop the balloon 
by the end of the field, he ignited the burners to climb out 
of the field.  Due to the design of the burner controls he 
was not able to leave all three burners on wh�lst he closed 
the part�ally open parachute valve.  Consequently, he 
�n�t�ally closed the parachute valve w�th one hand wh�le 
operat�ng two burners w�th the other, before l�ght�ng the 
th�rd burner.

As the balloon was cl�mb�ng �t coll�ded w�th the large 
beech tree at about �5 m agl, snagg�ng and tear�ng 
several panels of the envelope.  One passenger, who 
was �n the front r�ght compartment, was h�t on the head 
by a branch and rece�ved two cuts to her head.  Several 
branches, w�th a d�ameter of approx�mately �0 to �5 cm, 
ended up �n the basket; these were later d�scarded over 
the s�de.  The p�lot cont�nued the cl�mb out of the tree, 
w�th the burners on, before carry�ng out a controlled 
landing in an adjacent field without further incident.

Passenger assistance

After land�ng the p�lot asked the �njured passenger �f she 

would l�ke an ambulance called, but she decl�ned say�ng 
she “just shaken.”  

Due to limited access to the landing field, the support 
crew d�d not reach the land�ng s�te for approx�mately 
45 m�nutes.  

Balloon description

Balloon envelopes are of a sewn construct�on and made 
of h�gh tenac�ty nylon fabr�c.  The fabr�c �s coated to 
make �t a�rt�ght and to protect �t from the effects of 
sunl�ght.  All the ma�n loads on the envelopes are carr�ed 
by nylon or polyester load tapes.  Hor�zontal tapes act 
as r�p stoppers so that any damage to the envelope w�ll 
be l�m�ted �n extent.  The base panels of the balloon are 
made from “Nomex” heat res�stant fabr�c so that the 
nylon is kept at a sufficient distance from the flame to 
prevent heat damage.  The lower ends of the load tapes 
are formed into rigging loops to which flying cables are 
attached.

The Cameron Z-3�5 envelope has closely spaced load 
tapes and narrow gores of hor�zontally cut panels to g�ve 
a near-smooth surface.  It is fitted with a Rapid Deflation 
System wh�ch allows for the controlled release of hot 
air (venting) and complete deflation of the envelope.  It 
takes the form of a c�rcular parachute-style panel seal�ng 
a c�rcular open�ng �n the top of the envelope. Th�s panel 
�s held �n pos�t�on by the hot a�r and by central�s�ng l�nes 
wh�ch jo�n �ts edge to the �ns�de surface of the balloon.  
The parachute valve �s opened by pull�ng a s�ngle length 
of line running through pulleys.  For in-flight venting the 
parachute panel �s opened for a few seconds, whereas for 
deflation it is held open until the envelope deflates.

The basket was of a trad�t�onal w�ckerwork construct�on 
with a solid plywood floor.  The structural load was 
taken by sta�nless steel w�res form�ng a cont�nuous sl�ng 
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from the burner frame underneath the basket floor.  The 
top of the basket was padded w�th foam tr�mmed w�th 
leather.  The bottom edge was covered w�th rawh�de 
wh�ch protected the basket dur�ng land�ngs and trans�t.

G-KNIX was fitted with a partitioned basket.  This type 
of basket had �nternal part�t�ons woven �nto the walls and 
floor.  The partitions provided greater structural integrity 
and separat�on between groups of passengers.  The p�lot 
and fuel cyl�nders occup�ed a compartment separate 
from the passengers.

Balloon manufacturer’s Flight Manual

If the envelope is damaged in flight, Section 3 of the 
manufacture’s Fl�ght Manual ent�tled ‘Emergency 
Procedures’ states the follow�ng procedure:

Heat [air] to replace lost lift while maintaining a 
steady rate of descent.

Remain at very low altitude and land as soon as 
possible.

Passengers’ comments

The major�ty of the passengers were contacted after the 
acc�dent.  Most remembered the conversat�on the p�lot 
had w�th the one of the support crew whom they saw at 
a house close to the field where the pilot planned to land.  
The passengers reported that the p�lot �n�t�ally asked 
the crew member to obta�n perm�ss�on to land from the 
land owner.  As the balloon reached the m�ddle of the 
field, at about 20 to 30 ft agl, permission had not been 
obta�ned and the p�lot sa�d that he needed a dec�s�on, 
e�ther way, qu�ckly.  At th�s �nstant, as the balloon was 
drifting across the field, most of the passengers could see 
the approach�ng tree from a “reasonable d�stance.”  They 
soon apprec�ated that they were go�ng to coll�de w�th the 
tree and �nst�nct�vely ducked �ns�de the basket.

The passengers added that after the support crew arr�ved 
�n the�r veh�cles, they appeared to be more concerned 
w�th pack�ng up the balloon than transport�ng the 
passengers.

As a result of a head �njury, the �njured passenger 
was unable to return to work for seven weeks.  Other 
passengers reported that they too were h�t by tree 
branches but were not �njured.

Damage assessment

The envelope was returned to �ts manufacturer for 
damage assessment and repa�r.  The manufacturer found 
that seven panels had been damaged; of these three were 
completely replaced, three were part�ally replaced and 
one was patched.

Operating company’s operations manual

The balloon operat�ng company’s Operat�ons Manual 
stated that the max�mum number of occupants for 
G-KNIX, �nclud�ng the p�lot, was �6.  Because there were 
�7 occupants �n the balloon at the t�me of the acc�dent 
the flight appears to have been operating outside the 
terms of the company’s Air Operator’s Certificate.  The 
company reported that th�s was a result of an overs�ght �n 
the comp�lat�on of the�r operat�ons manual.  The balloon 
was �nsured to carry �6 passengers wh�ch, together 
w�th a p�lot, makes �7 persons �n total but the �nsured 
number of passengers had been �nadvertently carr�ed 
�nto the Operat�ons Manual as the max�mum number of 
occupants.  Also, the we�ght computat�on w�th �7 people 
on board �nd�cated that the balloon was 726 lb l�ghter 
than the max�mum l�ft we�ght perm�tted.

Discussion

It appears from the passengers’ comments that the 
p�lot may have had enough t�me to abort the attempted 
land�ng safely.  Thus there �s a poss�b�l�ty that the 
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p�lot fa�led to pr�or�t�se h�s act�ons, to the detr�ment of 
the safety of the balloon and �ts passengers, and was 
d�stracted by try�ng to obta�n perm�ss�on to land.

The adverse effect of a gust of w�nd cannot be 
d�scounted.  However, had the p�lot kept the balloon 

at a he�ght above that of the surround�ng trees wh�le 
awa�t�ng a dec�s�on, the probab�l�ty of coll�d�ng w�th a 
tree would have been much reduced.
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ACCIDENT

Aircraft Type and Registration:  Letov LK-2M Sluka, G-MZOT

No & Type of Engines:  � Rotax 447 �-V p�ston eng�ne

Year of Manufacture:  �999 

Date & Time (UTC):  6 August 2006 at �525 hrs

Location:  On the edge of North Coates Airfield, Lincolnshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - N�l

Injuries:  Crew - � (Fatal) Passengers - N/A

Nature of Damage:  A�rcraft destroyed

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

Commander’s Age:  62 years

Commander’s Flying Experience:  450 hours (of wh�ch �6 were on type)
 Last 90 days -�2  hours
 Last 28 days -  3  hours

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

Synopsis

Whilst on a flight from Bucknall to North Coates, the 

a�rcraft was near�ng �ts dest�nat�on when the p�lot 

transm�tted a rad�o call �nd�cat�ng that he had an elevator 

control problem.  He attempted an �mmed�ate approach 

to the airfield, but, as he was too high, carried out an 

orbit before making a second approach.  On short finals, 

at a he�ght of around �50 feet agl, the a�rcraft was seen to 

suddenly p�tch�ng nose-down and �mpact�ng the ground 

�n a near-vert�cal att�tude.  

The �nvest�gat�on revealed that a nut and bolt attach�ng 

the tailplane bracing wires to the fin had come undone, 

result�ng �n what was effect�vely a structural fa�lure of 

the ta�lplane.  

History of the flight

The pilot had completed a return flight to a local 
airfield prior to departing on the accident flight 
and d�d not report any problem w�th the a�rcraft or 
flying conditions.  After lunch at his home airfield, 
Bucknall, he decided to fly to North Coates together 
w�th a Thruster m�crol�ght wh�ch had landed at 
Bucknall earl�er that day.  He was observed refuell�ng 
his aircraft prior to this flight.  At 1445 hrs he took 
off beh�nd the Thruster and the two a�rcraft tracked 
north-west towards North Coates at approx�mately 
�,500 feet amsl.  The Thruster, hav�ng a faster cru�s�ng 
speed, arr�ved at North Coates several m�nutes ahead 
of the Sluka and landed on grass Runway 05 at 
approx�mately �520 hrs.
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As the Sluka approached the airfield boundary, the pilot 
transm�tted� 

“I HAVE HEARD SOMETHING SNAP, I HAVE 

PARTIAL ELEVATOR FAILURE AND CANNOT 

FLARE.  I AM THREE MILES OUT.  CAN I HAVE 

CLEARANCE TO COME IN FOR AN EMERGENCY 

LANDING?”  

Th�s message was relayed by another m�crol�ght p�lot 
�n the c�rcu�t at North Coates who was able to w�tness 
the aircraft’s flightpath, along with several others 
on the ground.  As the Sluka crossed the threshold of 
Runway 05 �t was st�ll at approx�mately 500 feet agl 
and the p�lot commenced a descend�ng r�ght hand orb�t, 
transm�tt�ng “GOING ROUND I’M TOO HIGH”, before 
roll�ng out on the centrel�ne at about 200 feet agl.  As he 
rolled out of the turn, he transm�tted: “I’M STRUGGLING 

TO GET FULL ELEVATOR TRIM, I CAN’T GET THE 

STICK FORWARD”.  The a�rcraft was then seen e�ther to 
cl�mb or exper�ence some l�ft for a few seconds before 
the nose rap�dly p�tched down and the a�rcraft �mpacted 
the ground �n an almost vert�cal att�tude.  One w�tness 
bel�eved he heard the eng�ne �ncrease �n power as �t 
appeared to cl�mb.  The p�lot was fatally �njured �n the 
ground �mpact.

Meteorology

The surface w�nd at North Coates was reported as �20º 
at 8 kt w�th a h�gh cloudbase and excellent v�s�b�l�ty.  
The temperature was 22ºC and thermal-type turbulence 
was reported in and around the airfield circuit.  This 
was particularly apparent over the field where the Sluka 
had exper�enced l�ft, or commenced a cl�mb, just pr�or 
to the acc�dent.

Footnote

�  In the absence of any RT record�ngs, these rad�o transm�ss�ons 
are based on w�tness recollect�ons.  

Pathology

The patholog�st’s exam�nat�on of the p�lot revealed that 
he d�ed from mult�ple �njur�es and that the acc�dent was 
non-surv�vable.  No ev�dence was found of any d�sease 
�n the p�lot or of alcohol, drugs or any tox�c substance 
wh�ch could have caused, or contr�buted to the cause of, 
the acc�dent.

Description of the aircraft

The Sluka �s a h�gh-w�ng, s�ngle-seat a�rcraft �n 
the M�crol�ght Category; a photograph of an �ntact 
example �s presented at F�gure �.   The ta�l surfaces 
are of fabr�c-covered, tubular construct�on, w�th upper 
and lower vertical fins rigidly attached to the rear of 
the alum�n�um alloy fuselage boom.  The hor�zontal 
stab�l�ser compr�ses left and r�ght ta�lplanes that are 
p�n-jo�nted to the boom, w�th structural r�g�d�ty be�ng 
prov�ded by upper and lower brac�ng w�res attached 
respectively to the upper and lower fins.  A bolt and 
st�ff nut are used to secure the upper w�res, although 
a castellated nut and a spl�t p�n are used for the lower 
w�res.  Th�s �s to allow the lower w�res to be read�ly 
detached so that the two ta�lplane halves can be folded 
up against the fin for storage.  

The elevator operat�ng cables are attached to horns on 
the left elevator.  A s�mple clutch mechan�sm connects 
the two elevators together, but allows them to d�sconnect 
when the tailplanes are folded against the fin.  Although 
there �s no convent�onal elevator tr�m system, an 
elast�c bungee cord, w�th knots t�ed at �ntervals along 
its length, is attached to the floor at the front of the 
cockp�t.  Forward control force can be off-loaded by 
means of �nsert�ng one of the knots �n a key-shaped slot 
�n a plate attached to the control column.  
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Aircraft history

The p�lot acqu�red the a�rcraft �n May 2005 and 
transported �t by road from �ts prev�ous base �n Scotland.  
It was subsequently kept �n a shed at Bucknall.  A note 
�n the a�rcraft log book states that the w�ngs and ta�l 
were refitted, with a check flight being carried out in 
June 2005;  th�s was conducted by an Inspector from the 
Popular Fly�ng Assoc�at�on (PFA).  

During the next few months, the aircraft was not flown 
as the owner became involved with a modification on 
the a�rcraft that addressed a potent�al fat�gue crack 
problem at the forward w�ng h�nge attachment to the 
boom tube.  Th�s work was completed �n the spr�ng of 
2006 and on �5 Apr�l the a�rcraft was �nspected and 
check flown, for the purpose of renewal of its Permit 
to Fly, by the same PFA Inspector as before.  The 

aircraft had achieved 323 flying hours at this time.  By 

the t�me of the acc�dent �t had accumulated a further 

15 hours over 27 flights.  The only maintenance activity 

recorded �n the a�rcraft log book s�nce Perm�t Renewal 

was the fitting of the original propeller on 30 April, 

and adjustment of the rudder bar stops on 7 July.  Both 

act�ons were the subject of dual s�gnatures by the p�lot 

and the PFA Inspector.  In fact the owner, who was an 

eng�neer by profess�on, �nvar�ably d�scussed any matter 

relat�ng to h�s a�rcraft w�th the Inspector.   

Accident site details 

The a�rcraft had crashed approx�mately �00 m from 

the threshold of Runway 05, some �0-�2 m �ns�de 

the airfield boundary fence at North Coates and on a 

head�ng of around 062º(M).  It had come to rest ly�ng 

�nverted, w�th the eng�ne detached.  The d�spos�t�on of 

Figure 1
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the wreckage �nd�cated that the a�rcraft had struck the 
ground �n a near-vert�cal att�tude, w�th the ma�n force of 
the �mpact be�ng borne by the eng�ne and propeller, the 
cockp�t area and the w�ng lead�ng edges.  It was poss�ble 
to d�scern marks on the ground that had been made by 
the w�ng lead�ng edges; the damage to the w�ngs was 
symmetrical, indicating there had been no significant 
roll or yaw at �mpact.  

Exam�nat�on of the empennage revealed that the brac�ng 
w�res that secured the left and r�ght ta�lplanes to the 
vertical fin had become detached from the upper part of 
the fin.  The tailplanes each had a pair of wires anchored 
at the approx�mate m�d-span po�nts of the lead�ng and 
tra�l�ng edges and these w�res were attached to a small 
steel bracket, or tang.  The tangs were attached to each 
side of the upper part of the fin by means of a bolt and 
st�ff nut.  However, �t was apparent that the nut was 
m�ss�ng, wh�ch had allowed both tangs, together w�th 
the�r assoc�ated w�res, to become detached.  The bolt 
was found loosely �nserted �n �ts hole �n the tang that was 
attached to the left w�res.  F�gure 2 shows the brac�ng 
w�res as they were found at the acc�dent s�te.  

Follow�ng an on-s�te exam�nat�on the a�rcraft was 
recovered to the AAIB’s fac�l�ty at Farnborough for a 
deta�led exam�nat�on.  

Detailed examination of the wreckage

Tailplane and elevators

As found, the right tailplane was significantly drooped 
relat�ve to �ts normal pos�t�on, w�th �ts assoc�ated 
elevator d�sconnected.  As a result of the d�stort�on, 
principally to the fin and rudder, resulting from the 
�mpact, the r�ght ta�lplane could not be re�nstated to 
�ts normal pos�t�on unt�l the rudder had been removed.  
Th�s �nd�cated that the r�ght elevator had been �n the 
drooped pos�t�on, w�th �ts elevator d�sconnected, pr�or 

to the �mpact.  W�th the ta�lplanes held �n the�r normal 
pos�t�on by the brac�ng w�res, the two elevators had 
been connected by a s�mple clutch, as noted earl�er, 
wh�ch cons�sted of a short length of rod on the r�ght 
elevator that meshed w�th a s�m�lar length of channel 
sect�on on the left elevator.  These components meshed 
snugly together, w�th no v�s�ble d�stort�on, wh�ch 
�nd�cated that the elevators had d�sengaged cleanly 
when the r�ght ta�lplane drooped.  

Bracing wire attachment hardware

The bolt that had attached the ta�lplane upper 
bracing-wire tangs to the fin was identical to that 
removed from an �ntact a�rcraft dur�ng the �nvest�gat�on.  
It was thus established that the bolt was of sufficient 
length to accommodate the st�ff nut safely (referred 
to �n the manufacturer’s bu�ld manual as a ‘Lock 
Nut’).  S�m�lar components were used elsewhere on 
the a�rcraft.  It was noted that removal of the tang 
necess�tated the use of 9 mm and 8 mm spanners 
for the nut and bolt respect�vely.  A photograph of a 
st�ff-nut �s shown at F�gure 3, where �t can be seen 
that �t has been manufactured w�th a saw cut extend�ng 
across approx�mately half the d�ameter of the nut, just 
above the hexagonal sect�on.  The top half of the nut 
has been sl�ghtly bent over, �n a manner that tended to 
close the saw cut.  Th�s process results �n the axes of 
the threads �n the two halves of the nut be�ng at a sl�ght 
angle to each other, wh�ch �s how the ‘st�ff’ funct�on 
�s ach�eved.  However, one feature of th�s type of nut 
�s that when �t �s turned onto a bolt, no ‘st�ffness’ �s 
encountered unt�l the threads �n the upper port�on 
become engaged.  

There was no nut to exam�ne �n the case of the acc�dent 
a�rcraft, so �t was not poss�ble to establ�sh that the 
correct type had been used, although the components 
elsewhere on the a�rcraft were correct.  Typ�cal assembly 
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As-found tailplane bracing wires: arrow indicates attachment point on fin

R�ght tang    Left tang w�th bolt

Figure 2

Detached ta�lplane brac�ng w�res, as they were found

torque values were found to be around 30 lbf �n.  The 
aircraft build manual did not specify a torque figure for 
the upper brac�ng-w�re attachment other than to state 
that �t should be tightened until just tight.  

The bolt threads were exam�ned under a m�croscope and 
were found to show no ev�dence of any d�stress caused 
by, for example, excess�ve load or a wrongly s�zed nut.  
S�m�larly, the holes �n the tangs attached to the brac�ng 
w�res also showed no ev�dence of d�stress.  
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Wh�lst exam�n�ng the �ntact a�rcraft �t was noted that 
the tailplane wire attachments to the upper fin were 
approx�mately at eye level and thus easy to check on a 
walk-round �nspect�on.  In the event that the nut should 
back off a significant amount, the tangs would no longer 
lie flush with the surface of the fin, a feature that would 
be read�ly v�s�ble.  The PFA Inspector commented that 
he had v�sually checked the attachment pr�or to the 
Permit renewal check flight in April.   

Analysis

The accident sequence

The ava�lable ev�dence �nd�cated that what was 
effect�vely a structural fa�lure of the hor�zontal stab�l�ser 
occurred �n two stages.  Follow�ng the loss of the nut 
from the fin attachment bolt, the right tailplane would 
have folded downwards under the influence of the 
aerodynam�c load, accompan�ed by the d�sengagement 
of the r�ght elevator from the left.  

The loss of download and elevator author�ty would 
have had an �mmed�ate effect on the a�rcraft, wh�ch 
most probably prompted the p�lot’s rad�o call, �n wh�ch 

he ment�oned elevator problems, as 
he approached North Coates airfield.  
As the elevator operat�ng cables were 

attached to the left elevator, control 

would have been reta�ned, albe�t w�th 

more aft st�ck appl�ed, so long as the 

bolt that attached the left ta�lplane 

brac�ng w�res rema�ned �n the hole 

in the fin.  The tension in the wires 

would have acted both ax�ally and 

downwards on the bolt, w�th the latter 

force generat�ng fr�ct�on between the 

bolt threads and the bore of the hole, 

thus contr�but�ng to the retent�on of the 

bolt.  It �s probable that th�s tenuous cond�t�on pers�sted 

unt�l after the a�rcraft had performed an orb�t and was 

mak�ng �ts second approach to land.  At th�s po�nt the 

w�tness ev�dence �nd�cated that the a�rcraft ‘ballooned’, 

poss�bly as a result of a thermal.  Th�s be�ng the case, the 

p�lot may have checked forward on the control column 

to rega�n h�s descent rate, wh�ch would have had the 

effect of aerodynam�cally off-load�ng the rema�n�ng 

ta�lplane, thus releas�ng the bolt and leav�ng the a�rcraft 

w�thout an effect�ve hor�zontal stab�l�ser.  The absence 

of down force would have allowed the a�rcraft to p�tch 

nose-down �nto a near-vert�cal d�ve.  

With the benefit of hindsight, it is considered that there 

may have been an opportun�ty to avo�d a fatal outcome �f 

the p�lot, after exper�enc�ng the �n�t�al elevator problem 

follow�ng the loss of the nut, had �mmed�ately attempted 

to land the a�rcraft �n the nearest open area.  Had he 

glanced over h�s shoulder, he would have been able to 

see the droop�ng r�ght ta�lplane; however, regardless of 

whether or not he looked, �t �s l�kely he d�d not apprec�ate 

the ser�ousness of h�s pred�cament and w�shed to avo�d 

poss�ble damage to h�s a�rcraft that could occur �n a 

forced land�ng.  He therefore elected to cont�nue to h�s 

Figure 3
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dest�nat�on, wh�ch, although �t was nearby, �nvolved 

extending the flight time by performing an orbit, thus 

g�v�ng more t�me for the bolt to m�grate out of �ts hole 

in the fin.  

Loss of the bracing wire attachments

The loss of the st�ff nut could not be expla�ned; �ndeed 
�t was not even poss�ble to establ�sh whether the correct 
component had been �nstalled.  However, the rema�n�ng 
nuts and bolts on the brac�ng w�res and elsewhere were 
correct and properly secure.  It �s poss�ble that the 
ta�lplane upper brac�ng w�re tangs were reattached to the 
fin in May/June 2005, when the aircraft was reassembled 
follow�ng �ts road journey from Scotland.  However, there 
would have been no reason subsequently to d�sturb th�s 
attachment as the a�rcraft was housed, fully assembled, 
�n a shed, thus negat�ng any regular requ�rement to 
fold the ta�lplane sect�ons out of the way.  Had such a 
requ�rement ar�sen, th�s could have been accommodated 
by undo�ng the lower w�res, wh�ch were attached to the 
fin by means of a bolt, castellated nut and split pin.

Other potential explanations for the in-flight loss of the 
nut could �nclude the use of a pla�n nut, perhaps �ntended 
as a temporary measure unt�l a correct �tem could be 
obta�ned, or that the st�ff nut had become worn as a result 
of excess�ve re-use.  

The locat�on of the ta�lplane w�re attachments on th�s 
aircraft is such that the pre-flight inspection process 

�s s�mple and wh�lst the p�lot may have had a low 
expectation of finding a defect, perhaps leading to 
an �ncreased r�sk of m�ss�ng �t on one occas�on, �t �s 
difficult to explain why he would not have noticed it.  
Th�s m�ght log�cally suggest that the nut came undone 
over a short per�od.  Other ‘short term’ scenar�os could 
�nclude a mechan�cal fa�lure of the nut, wh�ch, on 
such a low stress appl�cat�on, must be cons�dered to 
be extremely remote, or tamper�ng by a th�rd party, for 
reasons unknown, wh�ch �s also cons�dered unl�kely.  

The use of st�ff nuts �n v�tal po�nts throughout an a�rcraft 
structure �s not uncommon �n general av�at�on a�rcraft, 
although the�r re-use �s d�scouraged.  Any attachment 
that �s regularly undone should not have a st�ff-nut; 
th�s ph�losophy was embod�ed on G-MZOT �n that the 
lower bracing wires attachment to the sub-fin used a 
castellated nut and spl�t p�n.

Conclusion

The acc�dent occurred as a result of the loss of the nut 
on the ta�lplane upper brac�ng w�re attachment to the 
fin.  The nut was not recovered and no reason for its 
detachment was establ�shed.  

The PFA has �nd�cated that th�s acc�dent w�ll feature 
�n a forthcom�ng �ssue of �ts magaz�ne, wh�ch w�ll also 
re�terate gu�dance on the use of st�ff-nuts �n a�rcraft 
structures.  
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ACCIDENT

Aircraft Type and Registration:  Zena�r CH60�UL, G-YOXI

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

Year of Manufacture:  2005

Date & Time (UTC):  25 August 2006 at �503 hrs

Location:  Near Bramley, South Yorksh�re

Type of Flight:  Pr�vate

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - � (Fatal) Passengers - � (Fatal)

Nature of Damage:  A�rcraft destroyed

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

Commander’s Age:  44 years

Commander’s Flying Experience:  Approx 220 hours (of wh�ch approx 40 were on type)
 Last 90 days -  Not known
 Last 28 days -  Not known

Information Source AAIB F�eld Invest�gat�on

Synopsis

The pilot was performing a low flypast in his aircraft 
along a farm str�p; �t was not h�s �ntent�on to land there 
and he made no attempt to do so.  There were power 
cables at the end of the str�p and the a�rcraft pulled up 
and cl�mbed over them.  As �t d�d so the ma�n w�ng spar 
of the a�rcraft fa�led caus�ng both w�ngs to fold upwards.  
The aircraft crashed into a field and a severe fire started 
�mmed�ately.  The p�lot and h�s passenger were fatally 
�njured �n the acc�dent.   

History of the flight

The pilot had flown one local solo flight from Askern 
Farm Str�p, South Yorksh�re on the afternoon of 
25 August 2006.  On his return from that flight he met the 
owner of Askern str�p (the passenger) and they agreed to 

fly over to Bramley to have a look at another farm strip 
that was under construct�on.  The passenger had some 
weeks earl�er met the person construct�ng the new str�p 
and they had d�scussed together methods of prepar�ng 
the surface and also a problem w�th some power l�nes 
cross�ng close to the northern end.  The p�lot had been 
�nvolved �n some of these d�scuss�ons and he had offered 
to fly over the strip and view it from the air. 
 
The passenger telephoned the owner of the str�p to say 
they intended to fly over but he was out so he spoke 
�nstead to the owner’s w�fe and expla�ned to her that 
they intended to fly over to view the strip from the air.  
When the owner of the new str�p returned home h�s w�fe 
expla�ned to h�m that the a�rcraft was on �ts way.  He was 
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concerned that the crew should be warned aga�n about 
the w�res and he tr�ed to make contact both by telephone 
and by handheld rad�o on the hel�copter frequency 
�22.95 Megahertz.  He had prev�ously d�scussed us�ng 
th�s frequency w�th the v�s�tors, but was unable to contact 
them.  He then drove out to the north end of the str�p and 
parked a small fuel bowser on a tra�ler, and h�s veh�cle, 
underneath the w�res to make the�r pos�t�on obv�ous.  He 
then stood by h�s veh�cle and wa�ted for the a�rcraft to 
arr�ve.  

He saw the aircraft fly overhead at a height he estimated 
to be between �,000 and �,500 ft; �t c�rcled a number of 
times and then flew to the south.  At about a mile from 
the south end of the str�p he saw �t turn to enter what 
he described as a steep descent, then level out and fly 
along the str�p from south to north.  He was surpr�sed at 
the direction of flight as he noted that there was a wind 
of around 6 kt from the south, g�v�ng a ta�lw�nd.  He 
saw the aircraft flying low along the strip with the wings 
level and he est�mated �t was at about 30 ft agl.  As �t 
came closer he started wav�ng h�s arms �n order to g�ve 
warn�ng of the w�res.  He then saw the a�rcraft start to 
cl�mb at around �00 m from where he was stand�ng and 
he ducked as �t passed overhead.  He turned and looked 
up at the w�res wh�ch he expected would have been struck 
by the a�rcraft but not�ced that they were �ntact and not 
mov�ng.  He then saw the a�rcraft w�ngs fold upwards 
and parts of the a�rcraft break away before �t descended 
steeply and crashed into an adjacent field.  There was 
an immediate fire and he rushed into his house to get 
a fire extinguisher.  He then drove down to the aircraft 
and attempted to tackle the fire but was unable to do so 
because of �ts �ntens�ty.

Witness information

A number of w�tnesses saw the a�rcraft around the t�me 
of the acc�dent.  They generally descr�bed �t as be�ng �n 

a steep descent, before levell�ng out and then close to 
the ground start�ng to cl�mb.  Several w�tnesses saw the 
w�ngs fold upwards as the a�rcraft cl�mbed.   

Pilot information

The pilot started flying in 2001 on flex-wing microlight 
aircraft.  He qualified for his Private Pilot’s Licence 
(M�crol�ght) �n August 200� and over the next three years 
he accumulated some 150 hours of flight time.  In 2004 
he carried out a conversion to a fixed-wing microlight 
(of a d�fferent type from the acc�dent a�rcraft) w�th a 
flying training organisation, and for a time he flew both 
flex and fixed-wing aircraft.  The conversion training 
involved practical handling aspects of flying the aircraft; 
no groundschool tra�n�ng was �ncluded.

In May 2005 he purchased the k�t for G-YOXI wh�ch he 
first flew in November 2005.  Since then, although the 
deta�ls were not complete �n the log books, he appears 
to have flown the aircraft at reasonably regular intervals 
and achieved a total some 40 to 50 hours flying in it.

On 8 June 2006 the p�lot was sent a letter from the 
CAA regarding a complaint of low flying made about 
G-YOXI that had been reported by a member of the 
public, himself a qualified private pilot.  The aircraft was 
reported to have been seen descending steeply and flying 
several t�mes at a he�ght of �50 to 200 ft across a small 
v�llage w�th the w�ngs ‘waggl�ng’.  The reporter also 
noted that at the end of the low passes some steep turns 
were carr�ed out.  He reported that he was concerned for 
the safety of the a�rcraft as well as persons on the ground 
and po�nted out that there were a number of power l�nes 
�n the area.  

Medical information

The pilot held a medical certificate countersigned by 
h�s general med�cal pract�t�oner that was �ssued �n 
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January 2001.  At the time of issue the certificate was 
valid for a period of five years.  
  
A post mortem exam�nat�on was carr�ed out on the p�lot.  
There was no ev�dence of any pre-ex�st�ng med�cal 
condition which could have influenced the accident. 

Aircraft information

G-YOXI was a Zena�r CH60�UL, a der�vat�ve of 
the or�g�nal CH600 Zod�ac, and was of all-metal 
construct�on, predom�nately 606�-T6 alum�n�um.  It was 
powered by a s�ngle Rotax 9�2S p�ston eng�ne, dr�v�ng a 
two-bladed composite propeller.  The aircraft was fitted 

w�th two fuel tanks, one �n each w�ng, and the fuel used 
was motor gasol�ne.  The a�rcraft structural l�m�tat�ons 
were +4g and -2g.  See F�gure �.  

The a�rcraft had been acqu�red as a Qu�ck Bu�ld K�t from 
Czech A�rcraft Works �n May 2005.  Th�s k�t had been 
suppl�ed w�th 5�% of the structure, �nclud�ng the w�ngs 
and fuselage, pre-constructed �n the factory.

The Zena�r Zod�ac CH60�L a�rcraft type has an 
a�rworth�ness approval note �ssued by the PFA.  The PFA 
had conducted flight tests on the aircraft type during which 
�t was noted that the elevator control was ‘l�ght’ and that 

Figure 1

Load factor graph
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there was a tendency towards p�tch �nstab�l�ty at h�gher 
airspeeds.  As a result of this tendency a modification was 
�ntroduced (MOD/�62A/007) wh�ch restr�cted the aft 
CG l�m�t to �7.5” (437.5 mm).   To ach�eve th�s l�m�t on 
G-YOXI �t was a requ�rement that cush�ons were placed 
�n front of the seat backs.  The PFA prov�ded the AAIB 
w�th a graph �nd�cat�ng the relat�onsh�p of st�ck force to 
normal g for the a�rcraft.  Th�s shows that to ach�eve 
4g a load of 9 daN (20 lbf) was requ�red.  The des�gn 
requirements for the certification of very light aircraft are 
conta�ned �n CS-VLA, and paragraph �55 relates to the 
stick force per unit of g.  The limit defined in CS-VLA 
�55 �s that the st�ck force to ach�eve the pos�t�ve l�m�t 
load is not less than 7 daN (16 lbf).  During flight tests 
of the a�rcraft the elevator control was descr�bed as ‘very 
effect�ve’.  

The bas�c empty we�ght of the a�rcraft at the t�me of 
the certification flight test was 264 kg; the combined 
weight of the two occupants during the accident flight 
was around �60 kg.  It was not poss�ble to determ�ne 
the amount of fuel on board at the t�me of the acc�dent 
so, for the purpose of the �nvest�gat�on, �t was assumed 
that a fuel load of at least �/4 contents was ava�lable �n 
each tank g�v�ng a total of 20 kg. The Max�mum All Up 
We�ght (MAUW) was 450 kg.  Th�s meant that at the 
t�me of the acc�dent the a�rcraft was probably operat�ng 
close to �ts MAUW.

F�gure 2 shows a p�cture of an A�rspeed Ind�cator (ASI) 
similar to that fitted to G-YOXI.  The instrument is 
marked w�th colour banded a�rspeed ranges �nd�cat�ng 
the safe operat�ng ranges and operat�ng l�m�ts.  The 
upper l�m�t of the green band shows the max�mum 
cru�s�ng speed for normal operat�on (VNO), wh�ch �n th�s 
case was the same as the manoeuver�ng speed (VA) of 
97 mph (see F�gure �).  The VA �s the max�mum speed at 
which the flight controls can be fully deflected without 

damage to the a�rcraft structure; �t would not normally 
be �nd�cated on an ASI.  The yellow arc �nd�cates the 
‘caut�on speed’ range w�th�n wh�ch the a�rcraft should 
be operated only �n smooth a�r.  The red l�ne �s the never 
exceed speed (VNE) and on th�s example �s marked at 
�35 mph; however, the VNE for G-YOXI was �50 mph, 
although �t could not be determ�ned what VNE was 
actually marked on �ts ASI.  

Wing structure

The CH60�UL w�ng �s a stressed sk�n cant�lever des�gn 
w�th the major�ty of the loads be�ng carr�ed by the front 
spar.  The spar cons�sts of three sect�ons, each w�th 
add�t�onal upper and lower L sect�on spar caps.  The 
left and r�ght front spars are attached to the centre front 
spar us�ng two spl�ce plates.  For add�t�onal strength 
toward the centre of the w�ng, upper and lower spar cap 
doubler str�ps are added to the front of the spar.  W�ng 
r�bs form the w�ng shape between the front and rear 
spars and are covered w�th a stressed sk�n.  The rear spar 
cons�sts of three z sect�ons.  The left and r�ght rear spar 
sect�ons each have an attachment plate through wh�ch 
a bolt attaches them to the centre rear spar.  The ent�re 
w�ng structure �s made from 606�-T6 alum�n�um.

Figure 2

A�rspeed �nd�cator 
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Airstrip

The strip over which the aircraft flew was marked out with 

wh�te edge marker posts and had recently been seeded 

w�th grass; �t was 450 m �n length.  It was or�entated �n 

the d�rect�on 02/20 and sloped up �n stages from south to 

north.  At the northern end of the str�p there was a hel�pad 

and nearby a s�gn on the ground �nd�ct�ng the presence of 

w�res overhead.  About 50 m from the north end across the 

extended centrel�ne of Runway 02 was a l�ne of three �� Kva 

power cables at a he�ght of 28 ft (4 m) agl.  Beyond th�s the 

ground fell away again and there was an open field.  

Accident site

The accident site was on a sloping field, which had 

recently been seeded with grass.  The field was located 

to the north of the M�8 Junct�on � and to the west of the 

carr�ageway.  The a�rcraft had struck the ground some 

330 m from the end of the str�p on a head�ng of 020ºM.  It 

�n�t�ally h�t the ground �n a steep nose-down att�tude, w�th 

the left w�ng low and at a relat�vely h�gh speed.  After the 

�n�t�al �mpact the a�rcraft bounced and travelled a further 

20 m, �nvert�ng �n the process before com�ng to rest.  The 

left w�ng spar had rema�ned attached to the centre spar.  

However the r�ght w�ng front spar had become detached 

and the r�ght w�ng was ly�ng w�th �ts t�p fac�ng toward 

the d�rect�on of travel and on �ts lead�ng edge.  There was 

ev�dence of tw�st�ng of the r�ght w�ng �n relat�on to the 

fuselage and the left w�ng, as �t rema�ned upr�ght wh�lst 

the rema�nder of the a�rcraft �nverted.

The �n�t�al �mpact had caused the w�ng fuel tanks to 

rupture which led to a significant post-crash fire.  The 

eng�ne propeller was extens�vely damaged dur�ng 

the acc�dent sequence, �nd�cat�ng that the eng�ne was 

producing considerable power at impact.  All the flying 

Figure 3

W�ng Structure
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controls were correctly connected and cont�nuous; the 
elevator tr�m was at neutral.

Further south, toward the str�p and about �00 m from 
the end of the str�p, several p�eces of Perspex and a GPS 
rece�ver were found.  These �nd�cate that the canopy had 
shattered wh�lst the a�rcraft was st�ll �n the a�r, eject�ng 
the GPS rece�ver at the same t�me.

S�nce �t was poss�ble that the a�rcraft had struck the 
power cables, these were exam�ned for s�gns of contact 
w�th the a�rcraft.  Although there appeared to be some 
small notches on the cables none of these could be 
attr�butable to the acc�dent.  Indeed, had the a�rcraft 
caused the cable damage �t would have resulted �n the 
power l�nes short�ng together and the electr�cal supply 
be�ng �solated.  At no po�nt was the electr�c�ty supply 
along these cables �nterrupted.

Based on the acc�dent s�te ground marks and the pos�t�on 
of the Perspex on the ground, a bas�c trajectory model 
was produced.  Th�s shows that the a�rcraft needed to 
have reached at least 200 ft above the ground before 
the w�ng folded.  Extrapolat�ng backwards, th�s meant 
that the a�rcraft must have cleared the electr�c�ty cables 
w�th a large marg�n to reach th�s he�ght.  See F�gure 4.

The forces �mparted dur�ng the �n�t�al ground �mpact 
�nd�cated that the acc�dent was not surv�vable.

Examination of wreckage

The wreckage was recovered from the s�te and taken to 
the AAIB for further deta�led exam�nat�on.  Exam�nat�on 
of the w�ng revealed extens�ve damage to the w�ng front 
spar.  Unfortunately, the post-crash fire had melted much 
of the alum�n�um �nclud�ng a large sect�on of w�ng and 
the area of poss�ble �n�t�al fa�lure.  Desp�te th�s, the 
shear webs of both the left and r�ght front spars revealed 
buckl�ng �nd�cat�ve of over stress �n upload.  S�m�larly, 
buckling of the upper spar caps also confirmed a 
compress�ve stress �nd�cat�ve of an upload.  The centre 
front spar had s�gns of tors�on on the rema�ns of the 
upper and lower spar caps, wh�ch were probably a result 
of the left w�ng and centre sect�on �nvert�ng wh�lst the 
r�ght w�ng rema�ned upr�ght.  Th�s also �nd�cates that 
although the spar had fa�led, allow�ng the w�ng to fold, 
�t had rema�ned attached to a certa�n extent at �mpact.  
F�gure 5 shows a summary of the damage found to the 
w�ng front spar.

The rear spar attachment po�nt between the left and r�ght 
sect�ons and the centre sect�on showed ev�dence that the 
attach�ng bolts had pulled out from the attach�ng plates 
�n a down and �nboard manner.  Th�s was also �nd�cat�ve 
of an upload on the w�ng structure.

Metallurgy

The front spar was sent for deta�led metallurg�c 

Figure 4
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examination.  This confirmed that the wing spar shear 

web, spar caps and doublers on all three sect�ons of 

the front spar were constructed of 606� alum�n�um.  

Unfortunately, due to the post-crash fire, it was not 

poss�ble to ascerta�n �f the heat treatment appl�ed to the 

material at build was to the T6 specification.  Examination 

of the fractures on the upper and lower spar caps of the 

centre spar sect�on was �nconclus�ve due to the damage 

of the surfaces caused by the post-crash fire, although the 

upper spar cap d�d show some topography suggest�ve of 

an overload fa�lure.

Stress analysis

The CH60�UL �s des�gned to a l�m�t stress of +4g and 

-2g so, w�th a normal safety factor of �.5  �ncorporated, 

the ult�mate load that the a�rframe can w�thstand would 

be +6g and -3g.  The PFA prov�ded the load analys�s 

figures for the wing; one set were calculations by the 

a�rcraft manufacturer, the other set were those made by 

the PFA.  Those calculat�ons by the a�rcraft manufacturer 

declared e�ther that the sect�on be�ng analysed was not 

cr�t�cal or declared a marg�n of safety as a percentage 
at the ult�mate load and at a h�gher MAUW of 480 kg.  
The PFA calculat�ons were s�m�lar but declared a reserve 
factor, but these were for the CH600 rather than the 
CH60�.  The sect�ons and the respect�ve conclus�ons are 
shown �n F�gure 6 and Table �.

The figure and table below reveal that the weakest 
po�nt of the w�ng front spar �s at the po�nt at wh�ch 
the w�ng enters the fuselage, a s�m�lar pos�t�on to that 

Figure 5

A�rcraft Manufacturer 
F�gures

Sect�on Shear Bend�ng PFA figures
A Not Cr�t�cal Not Cr�t�cal N/A
B Not Cr�t�cal Not Cr�t�cal N/A
C Not Cr�t�cal Not Cr�t�cal N/A
D Not Cr�t�cal Not Cr�t�cal �.7
E ��% �2% �.6
F Not Cr�t�cal 2% �.�

Table 1
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of the fa�lure on G-YOXI.  The a�rcraft manufacturer 
had conducted a destruct�ve test to a s�m�lar w�ng 
on a CH600.  The fa�lure proved that the ent�re w�ng 
structure had a mean factor of safety of over �0% 
across the ent�re span.

Recorded information

A broken XDA II, wh�ch �s a comb�nat�on of a mob�le 
phone and Personal D�g�tal Ass�stant (PDA), memory 
card and assoc�ated Bluetooth Global Pos�t�on�ng 
System (GPS) rece�ver were recovered from the acc�dent 
s�te.  No useful data was recovered.  Exam�nat�on of 
radar data from Claxby radar head d�d not y�eld an 
aircraft track pertaining to the accident flight.  

Analysis

The a�rcraft structure fa�led as a result of excess loads 
be�ng appl�ed; the breakage appears to have occurred at 
the most vulnerable po�nt of the w�ng.  The ev�dence �s 
�ncomplete, but the a�rcraft was probably operat�ng at, 

or close to, �ts we�ght and balance l�m�ts.  The presence 

of the seat cush�ons �n the wreckage suggests that they 

were probably �n use, as requ�red.   

It could not be determ�ned whether the structural fa�lure 

was as a result of repeated overstress events, lead�ng to 

a weaken�ng of the structure, or whether a s�ngle event 

was respons�ble.  In e�ther case, the pull up at the end 

of the farm str�p was the act�on that caused the eventual 

fa�lure of the w�ng.  It �s not known whether the p�lot 

pulled up as a result of see�ng the w�res only at the last 

m�nute, or whether he was always plann�ng to pull up at 

the end of the str�p.  

On �ts approach to the str�p from the south, the a�rcraft 

was seen �n a steep descent pr�or to the low pass along 

the strip.  This would have had two effects: firstly, the 

speed could have bu�lt up very rap�dly, and secondly, to 

return to level flight for the pass along the strip, the pilot 

would have needed to pull up strongly, poss�bly apply�ng 

Figure 6

Aircraft manufacturer calculated figures
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h�gh g forces.  Th�s manoeuvre could have resulted �n a 
weaken�ng of the structure.  

The aircraft had been observed flying at low level 
on one other occasion.  Although flying at low level 
does not necessar�ly �mpose any greater than normal 
forces, �t may lead to manoeuvres be�ng carr�ed out 
more abruptly than usual.  Such manoeuvres may 
�mpose h�gher stresses on the a�rframe.  It �s poss�ble, 
therefore, that the a�rcraft had been overstressed on a 
number of occas�ons and as a result the structure had 
been weakened.  

It �s not poss�ble to know how much knowledge the p�lot 
had ga�ned �n the course of h�s tra�n�ng and subsequent 
flying regarding manoeuvering speeds and the structural 
strength of h�s a�rcraft.  The mark�ngs on the ASI should 

have g�ven an �nd�cat�on of the safe operat�ng ranges 

but the�r mean�ng may not have been well understood 

by him.  The aircraft had sufficient power to exceed 97 

mph in level flight so it is possible that the aircraft had 

flown on previous occasions at a cruise speed within the 

amber caut�on range and thus above the manoeuver�ng 

speed.   Any turbulence or sudden manoeuvre would 

then generate h�gh stresses on the a�rframe.  Moreover, 

the a�rcraft exh�b�ted low st�ck forces when the elevators 

were used in flight.  As a result it would be relatively easy 

to apply excess�ve loads, part�cularly at h�gher speeds.  

Much of the p�lot’s prev�ous tra�n�ng exper�ence was on 

a flex-wing aircraft and the higher forces involved in 

flying this type of aircraft may have led him to a false 

percept�on of the st�ck force that could safely be appl�ed 

when manoeuvr�ng G-YOXI.  
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FORMAL AIRCRAFT ACCIDENT REPORTS
ISSUED BY THE AIR ACCIDENTS INVESTIGATION BRANCH

2007

2005

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.

1/2007  British Aerospace ATP, G-JEMC 
10 nm southeast of Isle of Man 
(Ronaldsway) Airport

 on 23 May 2005.

 Published January 2007.

2/2007 Boeing 777-236, G-YMME
 on departure from 

London Heathrow Airport
 on 10 June 2004.

 Published March 2007. 


