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INCIDENT

Aircraft Type and Registration:  A�rbus A3�0, F-OJHH

No & Type of Engines:  2 General Electr�c CF6-80 C2A2 turbofan eng�nes

Year of Manufacture:  �99�

Date & Time (UTC):  24 November 2006 at 2043 hrs

Location:  On approach to B�rm�ngham A�rport

Type of Flight:  Publ�c Transport (Passenger)

Persons on Board:  Crew - �� Passengers - 84

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  59 years

Commander’s Flying Experience:  9,748 hours (of wh�ch 2,950 were on type)
 Last 90 days - 278 hours
 Last 28 days -   9� hours

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

Synopsis

The a�rcraft was be�ng radar vectored for an ILS 
approach to Runway �5 at B�rm�ngham A�rport.  The 
radar controller had cleared the crew to descend to 
an alt�tude of 2,500 ft, but not�ced that the a�rcraft 
cont�nued to descend below the cleared alt�tude.  He 
�nstructed the crew to cl�mb and repeated the QNH, 
wh�ch the crew had not set.  W�th the correct QNH 
set the a�rcraft cl�mbed and levelled at 2,000 ft, as 
�nstructed by the controller.  Hav�ng �ntercepted the 
local�ser they were cleared to descend w�th the ILS 
and a normal land�ng was completed.

History of the flight

The aircraft was on a scheduled flight from Tehran to 
B�rm�ngham A�rport.  The commander was the P�lot 

Fly�ng (PF) and the co-p�lot was the P�lot Not Fly�ng 
(PNF).  The crew contacted the Radar controller 
at 2037 hrs as they were approach�ng FL80.  They 
confirmed that they had received the ATIS and repeated 
the QNH of 982 hPa.  They were �nstructed to ma�nta�n 
FL80 and the�r present head�ng.

The controller �ntended to prov�de radar vectors for the 
a�rcraft to �ntercept the local�ser for Runway �5 at a 
d�stance of 9 nm.  At 2038 hrs he cleared the a�rcraft to 
descend to an alt�tude of 4,000 ft on the QNH of 982 hPa, 
wh�ch the PNF acknowledged correctly.  Dur�ng th�s 
descent, the a�rcraft was cleared to descend further to 
an alt�tude of 2,500 ft and th�s was aga�n acknowledged 
correctly by the PNF.
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At 2043 hrs the crew were �nstructed to turn r�ght 
onto a head�ng of 060° and to reduce speed to �80 kt; 
the a�rcraft turned onto the base leg and cont�nued �ts 
descent.  The controller, who was also controll�ng 
several other a�rcraft, saw F-OJHH descend through 
2,500 ft.  He transm�tted “5020 CLEARED ALTITUDE 

TWO THOUSAND FIVE HUNDRED FEET SAY AGAIN 

TWO THOUSAND FIVE HUNDRED FEET”.  The 
PNF responded, “TWO FIVE HUNDRED 5020 TWO 

THOUSAND FIVE HUNDRED”.  See�ng the a�rcraft 
st�ll descend�ng the controller transm�tted “YES IF YOU 

COULD CLIMB BACK UP TO TWO THOUSAND FIVE 

HUNDRED PLEASE AND TURN RIGHT NOW ONTO 

ONE TWO ZERO DEGREES”.  The PNF responded to 
the �nstruct�on after a short pause.  See�ng the a�rcraft 
st�ll descend�ng, the controller repeated, “5020 YOU 

ARE STILL DESCENDING CLIMB TWO THOUSAND 

FIVE HUNDRED FEET ACKNOWLEDGE”.  Th�s was 
acknowledged aga�n by the PNF but the a�rcraft st�ll 
cont�nued to descend.  The controller �nstructed the crew 
that there was a mast 4 nm due east of the�r pos�t�on 
wh�ch was �,358 ft amsl, and that they should cl�mb 
�mmed�ately.  The PNF acknowledged th�s �nstruct�on.
  
Suspect�ng that the crew had not set the QNH, the 
controller transm�tted “5020 QNH 982 CONFIRM  

YOU ARE INDICATING ONE THOUSAND FIVE 

HUNDRED FEET”.  At th�s po�nt the crew real�sed that 
the alt�meters were st�ll set to the standard pressure 
sett�ng of �0�3 hPa and not the B�rm�ngham QNH 
of 982 hPa.  The PF �n�t�ated a cl�mb and he and the 
PNF set the B�rm�ngham QNH and crosschecked the 
alt�meters.  The PNF �nformed the controller “JUST 

GOT IT NOW AND CLIMBING READING 2,000 FEET”.  
The controller responded “YOU CAN LEVEL OFF AT 

TWO THOUSAND FEET PLEASE TO INTERCEPT THE 

GLIDEPATH AT NINE MILES YOU ARE NOW CLEAR 

OF THE TV MAST”.  The PNF acknowledged the 

�nstruct�on and they were then cleared to descend on 
the ILS.  The crew cont�nued w�th the approach and 
landed w�thout further �nc�dent.

Weather

The synopt�c s�tuat�on at 2�00 hrs on the day of the 
�nc�dent showed a low pressure system (969 hPa) 
centred near E�re.  A broad warm sector was cover�ng 
the southern half of the Br�t�sh Isles w�th a l�ght to 
moderate south-south-westerly flow over the Midlands 
and Southern England.  Weather cond�t�ons over the 
M�dlands were cloudy w�th outbreaks of ra�n, ma�nly �n 
the West M�dlands.  The surface v�s�b�l�ty was generally 
25 km but locally �0 to �5 km �n ra�n.  The mean sea level 
pressure �n the B�rm�ngham area was 982 hPa w�th the 
Barnsley Reg�onal Pressure Sett�ng, val�d from 2000 hrs 
to 2�00 hrs, of 974 hPa.

The 2020 hrs weather report at B�rm�ngham A�rport 
recorded a surface w�nd from �60º at �0 kt, w�th the 
v�s�b�l�ty greater than �0 km �n l�ght ra�n, few cloud at 
�,600 ft w�th scattered cloud at 2,200 ft, the temperature 
was �2ºC, the dew po�nt was ��ºC and the QNH was 
982 hPa.

Altimeter setting

The Standard Operat�ng Procedure (SOP) for alt�meter 
sett�ng �n the descent was set out by the operator �n the 
descent checkl�st of the normal procedures.  Th�s requ�res 
both the PF and PNF to set the QNH when cleared by 
ATC to descend from a flight level to an altitude.

Analysis

The crew had not changed the alt�meter sett�ng from the 
standard sett�ng of �0�3 hPa to the B�rm�ngham QNH of 
982 hPa when first cleared to descend from a flight level 
to an alt�tude.  Based on an average he�ght of 30 ft per 
hPa, a he�ght d�fference of 930 ft ex�sted between the 
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a�rcraft actual alt�tude and that �nd�cated on the alt�meters.  
Consequently, thus when the alt�meters were �nd�cat�ng 
2,500 ft the a�rcraft had actually descended to �,570 ft.  
As the a�rcraft cont�nued �ts descent below �ts cleared 
level of 2,500 ft the radar controller notified the crew 
and warned them of the mast ahead.  Hav�ng real�sed 
that the alt�meter sub scale sett�ng was �ncorrect the crew 

�n�t�ated an �mmed�ate cl�mb, re-set the alt�meters to the 

correct QNH and followed the controller’s �nstruct�ons.

The crew could not recall any d�stract�ons or unusual 

flight deck activity at the point at which they would 

normally have adjusted the alt�meter sub-scales.
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INCIDENT

Aircraft Type and Registration:  A�rbus A320-232, HA-LPB

No & Type of Engines:  2 IAE V2527E-A5 Turbofan eng�nes

Year of Manufacture:  200�

Date & Time (UTC):  � October 2006 at �947 hrs

Location:  London (Luton) A�rport

Type of Flight:  Publ�c Transport (Passenger)

Persons on Board:  Crew - 6 Passengers - �59

Injuries:  Crew - None Passengers - None

Nature of Damage:  Abras�on marks on lower fuselage sk�n and on two 
adjacent frames

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

Commander’s Age:  40 years

Commander’s Flying Experience:  5,458 hours (of wh�ch 3,0�2 were on type)
 Last 90 days - 25� hours
 Last 28 days -   57 hours

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

Synopsis

The crew were carrying out a manually flown ILS 
approach without the use of flight directors or autothrust.  
At 530 ft agl the a�rcraft was well above the normal 
3º gl�deslope.  The gl�deslope was not rega�ned unt�l 
shortly before land�ng, and by then the speed was below 
approach speed (VAPP) and the descent rate was h�gh.  
During the flare, full back sidestick was applied and 
the a�rcraft bounced after touch�ng down �n a h�gh p�tch 
att�tude; the second touchdown was also �n a h�gh p�tch 
attitude.  Post flight inspection confirmed that the aircraft 
ta�l had struck the ground on land�ng.

The commander reported the ta�lstr�ke to her company 
but d�d not adv�se ATC of the �nc�dent and other a�rcraft 
movements took place before the next regular runway 

�nspect�on.  There was no debr�s depos�ted on the runway 
as a result of the ta�lstr�ke.

History of the flight

The crew were operating a flight from Warsaw Airport 
to London (Luton) A�rport w�th the commander as the 
handl�ng p�lot.  Both crew members had prev�ously 
operated �nto Luton A�rport.

In accordance w�th normal company procedures, the 
first officer completed an external check of the aircraft 
wh�le the commander completed the cockp�t checks; the 
off-go�ng crew met the commander and reported that 
the a�rcraft was fully serv�ceable.  Eng�nes start and 
after-start checks were uneventful and the commander 
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tax�ed HA-LPB to Runway 29.  Because of the weather 

cond�t�ons, wh�ch �ncluded local ra�n and thunderstorms 

�n the area, the commander used TOGA power for the 

takeoff at �74� hrs; the rotat�on appeared normal to both 

crew members.

The cru�se towards the dest�nat�on was uneventful, and 

prior to descent the commander briefed the first officer for 

the approach and land�ng at Luton.  ATIS �nformat�on ‘G’ 

was �n effect from �920 hrs and �ncluded the follow�ng 

�nformat�on:  Runway 26 was �n use w�th a surface w�nd 

of 2�0º/ �6 kt, v�s�b�l�ty was greater than �0 km, cloud 

was FEW at 800 ft and SCT at 2,�00 ft, a�r temperature 

was �4ºC w�th a dew po�nt of ��ºC, and the QNH was 

�000 mb.  ATIS �nformat�on ‘H’ �ssued at �950 hrs was 

�dent�cal.  As the commander was due for a s�mulator 

check �n the near future and the weather was reasonable, 

she decided to fly the approach manually and briefed 

the first officer that she would not use flight directors, 

autop�lot or autothrust.  

On arr�val �n the London area, HA-LPB was held �n the 

hold at ‘Abbot’ for approx�mately �5 m�nutes before 

ATC began radar vector�ng the a�rcraft for the approach 

to Runway 26.  The commander d�sconnected the 

autothrust at around 3,000 ft amsl.  Then, as the a�rcraft 

turned onto final approach and with the airport and 

runway clearly �n s�ght, the commander d�sconnected the 

autopilot and flight directors.  She used ‘Managed’ speed 

and selected TRK/FPA (Track/ Fl�ght Path Angle) on the 

PFDs (Pr�mary Fl�ght D�splays).  Her pr�mary reference 

for the approach was the runway PAPIs but she also had 

ILS d�splayed.

As the a�rcraft descended through �,000 ft agl, both crew 

members noted that the w�nd was approx�mately 40 kt 

from the south-west and that there was some turbulence.  

By 750 ft agl, the aircraft was fully configured for 

landing with full flap and medium autobrake selected.  
Around 500 ft, the commander became aware that the 
a�rcraft was above the requ�red gl�de path; the PAPIs 
were show�ng four ‘wh�tes’� and the first officer called 
that they were h�gh.  The commander retarded the thrust 
levers and appl�ed forward s�dest�ck and cons�dered that 
she re-establ�shed on the gl�de path.  She cons�dered that 
the approach was then stable at about VAPP (�40 kt for 
th�s approach).  

As the automat�c he�ght calls act�vated at 50 ft agl, the 
commander began to retard the thrust levers and to flare 
the a�rcraft.  However, she was then aware that the he�ght 
calls were becom�ng more frequent than normal and 
applied more aft sidestick.  Touchdown was firm and the 
a�rcraft bounced sl�ghtly.  Her recollect�on was that she 
held the s�dest�ck pos�t�on steady and the a�rcraft touched 
down aga�n w�th�n about two seconds.  The autobrake 
system appl�ed the wheelbrakes almost �mmed�ately 
and reverse thrust was used on the land�ng roll.  Dur�ng 
the subsequent tax� to the allocated stand, the a�rcraft 
mon�tor�ng system act�vated w�th an exceedance report.  
Fuel on land�ng was 3,�20 kg.  

On turnaround, the commander d�scovered a scrape on the 
unders�de of the fuselage and brought �t to the attent�on 
of a company eng�neer who was on board the a�rcraft.  
He confirmed that the aircraft needed to be checked and, 
�n accordance w�th the company Operat�ons Manual, the 
commander contacted the company operat�ons centre to 
report the event.  However, she om�tted to contact ATC to 
adv�se them of the ta�lstr�ke.  The �nc�dent was reported 
by the company to the AAIB the follow�ng morn�ng and 
ATC d�d not become aware of �t unt�l the AAIB requested 
the rad�o record�ngs of the event.  

Footnote

�  Four ‘wh�tes’ �nd�cated that the a�rcraft was above a 3º35’ 
gl�deslope.
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Recorded information

The aircraft was fitted with a solid-state 25-hour Flight 
Data Recorder (FDR) and a sol�d-state two-hour Cockp�t 
Vo�ce Recorder (CVR).  Both recorders were downloaded 
at the AAIB; data and aud�o record�ngs were recovered 
for the �nc�dent land�ng and were t�me-al�gned for 
analys�s. 

Additionally, the aircraft was fitted with a Data 
Management Un�t (DMU).  It was the DMU wh�ch 
generated the exceedance report wh�ch �nd�cated that the 
vert�cal load factor on land�ng was 2.29g and the rate of 
descent on touchdown was 672 ft/m�n.

A t�me h�story of the relevant parameters dur�ng the 
�nc�dent �s shown at F�gure �.  The data presented starts 
w�th the a�rcraft at �,300 ft amsl, w�th both autothrust 
and autop�lot d�sconnected (at 6,000 ft and 4,300 ft 
amsl respect�vely), on the ILS approach to Runway 26 
with the commander flying.  At this point the aircraft’s 
descent rate was approx�mately 750 ft/m�n, the a�rspeed 
was reduc�ng through �60 kt, the p�tch att�tude was 
just above 2º, and the flaps were at 20º.  Throughout 
the approach the a�rcraft rema�ned w�th�n � dot of the 
local�ser; p�tch att�tude predom�nantly var�ed between -
�º (nose down) and +5º (nose up).

As the a�rcraft descended through �,200 ft amsl, the 
descent rate slowed and the a�rcraft started to dev�ate 
above the gl�deslope.  At �,�00 ft a small amount of 
thrust2 was applied just as the flaps extended to 40º.  At 
th�s po�nt the descent rate had slowed to 270 ft/m�n and 
the a�rspeed was �50 kt.

Footnote

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

As the a�rcraft passed through � dot above the gl�deslope, 
the first officer called “GLIDE”.  The commander then 
momentar�ly reduced the p�tch att�tude before return�ng 
to a p�tch of 2.3º nose up.  The a�rcraft’s descent rate 
began to �ncrease but gl�deslope dev�at�on cont�nued to 
increase; at 2 dots above the glideslope the first officer 
called “GLIDE GLIDE”.  The thrust levers were then 
pulled back to the flight-idle position (-2.5º TLA) and 
the commander aga�n momentar�ly reduced the p�tch 
att�tude.  However, the a�rcraft cont�nued to dev�ate 
further above the gl�deslope reach�ng 3.� dots3 at 530 ft 
agl (calculated to be between �30 ft and �44 ft above 
the 3º gl�deslope) before stab�l�s�ng back at 2 dots above 
as p�tch att�tude was aga�n reduced and the descent rate 
�ncreased to 900 ft/m�n.  

At 400 ft agl, the commander started to p�tch the 
a�rcraft’s nose up wh�le apply�ng small amounts of 
thrust (�0º TLA g�v�ng �.05 EPR), allow�ng the a�rspeed 
to slow to �40 kt (the calculated approach speed VAPP) 
wh�le st�ll ma�nta�n�ng the 900 ft/m�n descent rate.  
The thrust levers were pulled back to +2.5º TLA as the 
aircraft passed through 300 ft agl and just as the first 
officer advised against using any further thrust.  At 150 ft 
agl the a�rspeed started to reduce, gradually decay�ng to 
�30 kt at 50 ft agl.  

The commander commenced the flare at 50 ft just as 
the first officer shouted “PULL”.  The commander then 
rap�dly appl�ed and held full aft s�dest�ck (-�6º) w�th the 
aircraft at 30 ft agl and coincident with the first officer 
shout�ng “PULL PULL PULL PULL”.  The descent rate 
from 75 ft agl to touchdown averaged 975 ft/m�n.  One 
second before touchdown, at �� ft agl, the a�rcraft passed 
through the gl�deslope from above.

Footnote

3   The a�rcraft �nstruments d�splay a max�mum of 2 dots dev�at�on 
from the glideslope: each dot reflects an angular deviation of 0.36º 
from the gl�deslope.
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Figure 1

Sal�ent FDR Parameters
(Acc�dent to HA-LPB on � October 2006)  
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The a�rcraft touched down w�th +2º of roll att�tude (r�ght 
main landing gear first) with a vertical load factor of 
+2.3g and at an �nd�cated a�rspeed of �25 kt.  The a�rcraft 
reached a max�mum p�tch att�tude of �2.3º nose-up.  
The spo�lers deployed just as the a�rcraft bounced4, and 
the p�tch att�tude started to reduce.  The commander 
then made a nose-down s�dest�ck �nput (+4.6º then 
+2.7º) before aga�n apply�ng full aft s�dest�ck, and just 
as the first officer applied -7º aft sidestick.  As neither 
of the pr�or�ty takeover pushbuttons were pressed, 
the s�dest�ck �nputs from both crew would have been 
add�t�ve �n effect.

The a�rcraft then touched down for a second t�me w�th 
a vert�cal load factor of +2.3g and a p�tch att�tude of 
�2º nose up.  The nose was then gently lowered and 
the a�rcraft was slowed to a tax� speed.  No w�ndshear 
warn�ngs were recorded dur�ng the approach and 
land�ng.

Engineering information

The damage to the a�rcraft (manufacturer’s ser�al number 
�635) cons�sted of abras�on marks approx�mately 
70 �nches long on the lower fuselage sk�n �n the area 
of frames 65 to 68.  At frames 65 and 66, the sk�n had 
worn away and there were l�ght abras�on marks on both 
frames.  There was no other damage to the a�rcraft 
structure.  The damage �nd�cated that there had been 
a br�ef, relat�vely l�ght contact between the rear of the 
a�rcraft and the surface of the runway.  Marks on the 
runway �nd�cated a s�ngle ground contact w�th�n the 
normal touchdown zone.

Subsequent eng�neer�ng checks revealed no further 
damage to the a�rcraft.

Footnote

4   The bounce was insufficient to cause a change in state of either 
of the two ma�n land�ng gear squat sw�tches.

Operational information

Runway inspections

ATC were not �nformed of the �nc�dent and the runway 
was not �nspected unt�l the next rout�ne �nspect�on.  Th�s 
was 44 m�nutes after the event dur�ng wh�ch 25 a�rcraft 
movements had taken place.  Invest�gat�on subsequently 
confirmed that no debris from HA-LPB had been 
depos�ted on the runway.

Approach lighting

The PAPIs had last been flight-checked on 10 July 2006, 
when they were shown to be al�gned w�th the ILS 
gl�deslope.  Add�t�onally, the rout�ne ground checks of 
the PAPI l�ght angles showed that they were accurate on 
29 September and on �0 October 2006.

Manufacturing company information

Informat�on from the manufactur�ng company shows that 
the tailstrike rate for the A320 fleet is 2.7 occurrences 
per million flight cycles; the fleet has accumulated more 
than 19 million flight cycles.  

The latest A�rbus Fl�ght Crew Operat�ng Manual (FCOM) 
Bullet�n g�v�ng adv�ce on avo�d�ng ta�lstr�kes was 806/� 
�ssued �n June 2004.  Th�s states that for an A320 a 
ta�lstr�ke w�ll occur at a p�tch att�tude of �3.5º w�th the 
ma�n land�ng gear oleos fully extended and at a p�tch 
att�tude of ��.7º w�th the oleos fully compressed.  For 
a normal 3º approach, the speed reduces by 8 kt dur�ng 
the flare and the normal pitch attitude at touchdown is 
7.6º, g�v�ng a ground clearance angle of 5.9º.  When the 
approach speed �s decreased by 5 kt, the ground clearance 
angle �s reduced by approx�mately �.3º.

Approx�mately 70% of ta�lstr�kes occur on land�ng.  Some 
are assoc�ated w�th external factors such as turbulence 
and w�nd grad�ent but most are due to dev�at�ons 
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from normal land�ng techn�ques.  The sect�ons of the 
Bullet�n relevant to the �nc�dent �nvolv�ng HA-LPB are 
reproduced below:

‘a) Allowing speed to decrease well below Vapp 
before flare.

Flying at too low speed means a high AOA 
and high pitch attitude, thus reducing ground 
clearance.  When reaching the flare height, the 
pilot will have to significantly increase the pitch 
to reduce the sink rate.  This may lead the pitch to 
go beyond the critical angle.

d) Too high a sink rate, just prior to reaching the 
flare height.

In case of a too high sink rate close to the ground, 
the pilot may attempt to avoid a firm touchdown 
by commanding a high pitch rate.  This action 
will significantly increase the pitch attitude and, 
as the resulting lift increase may be insufficient to 
significantly reduce the sink rate, a firm touchdown 
may occur.  In addition, the high pitch rate may be 
difficult to control after touchdown, particularly 
in case of bounce.

e) Bouncing at touchdown

In case of bouncing at touchdown, the pilot may 
be tempted to increase the pitch attitude so as to 
ensure a smooth second touchdown.  If the bounce 
results from a firm touchdown associated with a 
high pitch rate, it is important to control the pitch 
so that it does not further increase beyond the 
critical pitch angle.

APPROACH AND LANDING TECHNIQUES

A stabilized approach is essential for achieving 
successful landings.  It is imperative that the flare 
height be reached at the appropriate airspeed and 

flight path angle.  A/THR and FPV are effective 

aids to the pilot.

The Vapp should be determined with the wind 

corrections, given in FCOM/QRH, using FMGS 

functions.

As a reminder, when close to the ground, the wind 

intensity tends to decrease and the wind direction 

to turn (directions in degrees decreasing in 

northern latitudes).

Both effects may reduce the headwind component 

close to the ground, and the wind correction to 

Vapp is there to compensate this effect.

When close to the ground, high sink rates should 

be avoided, even in an attempt to maintain a 

close tracking of the glideslope.  Priority should 

be given to attitude and sink rate.  If a normal 

touchdown distance is not possible, a go-around 

should be performed.

If the aircraft has reached the flare height at Vapp 

with a stabilized flight path angle, the normal 

SOP landing technique will lead to repetitive 

touchdown attitude and airspeed.

Assuming an 8-knots speed decrease during flare, 

and a -1º flight path angle at touchdown, the pitch 

attitude will increase by approximately 4.5º.

During flare, the pilot should not concentrate 

on the airspeed, but only on the attitude with 

external clues.  Note:  Airspeed indication during 

flare is influenced by the static error due to the 

ground effect.

The PNF should monitor the pitch attitude on the 

PFD and call “PITCH” whenever the following 

pitch value is reached:  For A320: 10º.
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After touchdown, the pilot must fly the nosewheel 
smoothly, but without delay, on to the runway, 
remaining prepared to counteract any residual 
pitch up effect of the ground spoilers.  Note: 
The main part of the spoilers’ pitch up effect is 
compensated by the flight control laws.

BOUNCING AT TOUCHDOWN

In case of a light bounce, maintain the pitch 
attitude and complete the landing, while keeping 
thrust at idle.

Do not allow the pitch attitude to increase, 
particularly following a firm touchdown with a 
high pitch rate.

In case of a high bounce, maintain the pitch 
attitude and initiate a go-around.’

Dur�ng an �nvest�gat�on �nto a ta�lstr�ke to another 
A�rbus A320, C-GTDK on �6 June 2003, the AAIB 
recommended that: 

‘Airbus should introduce an aural warning to its 
fly-by-wire aircraft types to alert pilots of excessive 
pitch angle or excessive pitch rate during landing.’ 
(Safety Recommendat�on 2004-58)  

On 2 July 2004, A�rbus responded: 

‘We developed, on the A340-500 and A340-600, a 
system giving a visual indication on the PFD and 
an aural warning in case of excessive pitch angle.  
We are now studying the feasibility of extending 
this on all other fly-by-wire aircraft types.’

Follow�ng the �nc�dent �nvolv�ng HA-LPB, A�rbus 
confirmed that: 

‘Pitch limit indicator on PFD and “PITCH 
PITCH” auto-callout devices, that exist on 
A340-500 and A340-600, have been developed 
for all fly-by-wire aircraft.  The maximum pitch 
attitude not to be exceeded will be indicated during 
take-off or landing.  The auto-callout will trigger 
in case of excessive pitch attitude at landing below 
a given altitude.  These improvements require a 
package EIS (Electron�c Instrument System) and 
FAC (Fl�ght Augmentat�on Computer) not yet 
available for in-service aircraft.’

Operating company information

The company Operat�ons Manual Part B dated 
� October 2005 conta�ned the follow�ng relevant 
�nformat�on:

�. Para 2.3.4:  ‘No control inputs are to be made 
by the non-handling pilot.’

2. Para 2.3.�0:  ‘Use of A/THR is recommended, 
even when flying manually.’  ‘FDs are to be 
used for all instrument approaches until visual. 
(Raw data approaches are of limited value, 
but may be flown occasionally in VMC at the 
captain’s discretion.)’

3. Para 2.5.�:  ‘Stabilised Approach: Go around 
is mandatory if an approach is not stabilised 
by 1000 ft AAL (IMC) or fully stabilised 500 ft 
AAL (VMC).  Stabilised is defined as:  On 
profile (within ½ dot (ILS) or 100 ft (NPA); 
Gear down and at least Flap 2; Speed no more 
than Vapp+20 kts decreasing or GS mini, 
whichever is higher.  Fully stabilised is defined 
as:  On profile (within ½ dot (ILS) or 100 ft 
(NPA)); Landing config; Approach power; 
Vapp or GS mini.’
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Discussion

There were no �nd�cat�ons of any techn�cal defects w�th 
the aircraft.  Additionally, the PAPIs were confirmed as 
serv�ceable and accurate.

The ta�lstr�ke occurred when the a�rcraft touched down 
at a h�gh p�tch att�tude w�th the a�rspeed some �5 kt 
below the computed VAPP; the a�rcraft then bounced 
before a second touchdown, aga�n at a h�gh p�tch 
att�tude.  Ind�cat�ons are that e�ther touchdown could 
have resulted �n a ta�lstr�ke but that only one str�ke 
occurred.  The �n�t�al touchdown followed an approach 
wh�ch had been well above the requ�red gl�deslope at 
530 ft agl.  From that po�nt, �t �s cons�dered that the 
commander would have been work�ng hard to re-acqu�re 
the gl�deslope and also ma�nta�n VAPP, part�cularly when 
not using autothrust or flight director.  The aircraft 
rema�ned above the gl�deslope unt�l �� ft agl, and by 
then �t was at a h�gh rate of descent and was slow.  These 
cond�t�ons are acknowledged �n the A�rbus Bullet�n as 
be�ng typ�cal cond�t�ons for a ta�lstr�ke to occur.  The 
pos�t�on of the a�rcraft �n relat�on to the gl�deslope at 
530 ft agl was such that a go-around would have been 
the most appropr�ate act�on.  The company operat�ons 
manual requ�red such an act�on at 500 ft aal �f the 
approach was not fully stab�l�sed.  Wh�le the A�rbus 
modification to alert the crew to a high pitch attitude 
on landing is beneficial, the situation should generally 
be avo�ded by an early dec�s�on to go-around from an 
unstable approach.

One other aspect that may have been pert�nent was that 
the commander was flying the aircraft without the use of 

autopilot, autothrust or flight directors.  The aircraft can 
be safely flown manually and this is authorised by the 
company Operat�ons Manual under certa�n cond�t�ons.  
However, �t would then requ�re close mon�tor�ng by both 
crew members and would normally only be done dur�ng 
benign weather conditions, to an airfield without any 
operating difficulties and to one that was familiar to the 
crew.  Wh�le the weather report appeared reasonable, �t 
became apparent to the crew that the w�nd at �,000 ft 
was strong and that there was turbulence on approach.  
At n�ght, and on an approach w�th undulat�ng terra�n, 
the cond�t�ons were such that a manual approach would 
requ�re max�mum concentrat�on and mon�tor�ng.  It 
would have been prudent to use all the ava�lable a�rcraft 
systems for the approach.

Dur�ng the bounce, after the �n�t�al touchdown, the 
non-handl�ng p�lot made an aft s�dest�ck �nput.  Wh�le 
th�s had no effect on the p�tch att�tude, s�nce the 
handl�ng p�lot had already appl�ed full aft s�dest�ck, 
the poss�ble add�t�ve effects make dual s�dest�ck �nputs 
highly undesirable; the Operations Manual specifically 
precludes non-handl�ng p�lots from mak�ng any �nputs.

Follow�ng the ta�lstr�ke, the commander reported the 
�nc�dent as requ�red to the company operat�ons centre, 
who then assumed respons�b�l�ty for onwards report�ng.  
However, dur�ng th�s t�me ATC were not �nformed of 
the ta�lstr�ke.  Dur�ng the subsequent �nvest�gat�on, the 
crew read�ly acknowledged the�r respons�b�l�ty to �nform 
ATC.  Add�t�onally, follow�ng the �nc�dent, the company 
�ssued gu�dance to personnel clar�fy�ng the report�ng 
requ�rements after any acc�dent or �nc�dent.
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INCIDENT

Aircraft Type and Registration:  Boe�ng 737-377, G-CELA

No & Type of Engines:  2 CFM56-3B2 turbofan eng�nes

Year of Manufacture:  �986 

Date & Time (UTC):  7 July 2006 at 2350 hrs

Location:  En-route from Newcastle A�rport to Stansted A�rport

Type of Flight:  Publ�c Transport (Cargo)

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  None

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

Commander’s Age:  33 years

Commander’s Flying Experience:  3,395 hours (of wh�ch 2,575 were on type)
 Last 90 days -�22 hours
 Last 28 days -  50 hours

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

Synopsis

Dur�ng a cl�mb to FL270 w�th autop�lot ‘B’ engaged, 
the a�rcraft d�d not capture the selected alt�tude.  The 
commander d�sconnected the autop�lot and then 
experienced difficulty in accurately controlling the 
a�rcraft �n p�tch.  He declared an emergency and was 
g�ven radar vectors and an unrestr�cted descent to 
Stansted A�rport, where he made a safe land�ng.  The 
�nvest�gat�on revealed that a tr�pped c�rcu�t breaker for 
the autop�lot stab�l�ser tr�m actuator had caused the 
fa�lure of the a�rcraft to capture the selected alt�tude.  
No malfunct�on was found to expla�n the commander’s 
difficulty in accurately controlling the aircraft in pitch.

History of the flight

The crew were on the third of a series of four flights.  
The previous two flights had been uneventful with no 
significant unserviceabilities, apart from a reported 
anomaly w�th the thrust reversers on land�ng at Newcastle 
A�rport.  The crew had reported that No � reverser had 
unlocked sl�ghtly before No 2 and that there had been no 
d�scern�ble ‘spool�ng up’ of the eng�nes dur�ng the land�ng 
roll.  Subsequent ground runs by engineers confirmed 
that the reverser system was operat�ng correctly.

For the incident flight from Newcastle to Stansted, 
it had been agreed that the first officer would be the 
Pilot Flying (PF) and would fly the aircraft manually 
using the flight director.  For takeoff, the aircraft 
we�ght was calculated as 48,423 kg w�th the CG at 
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�7.6% Mean Aerodynam�c Chord.  The takeoff and 
climb, using autothrottle, was uneventful and the first 
officer levelled the aircraft at FL210 and then engaged 
autop�lot ‘B’.  Shortly after, the a�rcraft was cleared 
d�rect to Manchester and to cl�mb to FL270.  As the 
a�rcraft approached FL270 w�th ‘Lateral Nav�gat�on’ 
(LNAV) and ‘Vert�cal Nav�gat�on’ (VNAV) selected, 
the first officer saw ‘FMC SPD’ and ‘VNAV PATH’ 
annunc�ate but was not aware of any change �n a�rcraft 
att�tude as �t approached the selected level.  She alerted 
the commander, who had been on the rad�o check�ng 
weather.  He checked the level and saw that the a�rcraft 
was approx�mately 300 ft above the selected level 
and st�ll cl�mb�ng w�th the ‘ALTITUDE ALERT’ l�ght 
�llum�nated.  He d�sconnected the autop�lot us�ng h�s 
control wheel sw�tch, d�sconnected the autothrottle and 
manually flew the aircraft back to FL270.  Around this 
t�me, both crew members recalled see�ng the ‘STAB 

OUT OF TRIM’ l�ght �llum�nate for a few seconds 
but could not be certa�n whether �t came on w�th the 
autop�lot engaged or d�sengaged.  

The commander was now flying the aircraft manually 
using the flight director but found that it was difficult to 
control �n p�tch and he could not seem to get the correct 
p�tch tr�m pos�t�on us�ng e�ther the electr�c or manual 
trim.  During the rest of the flight, the commander did 
not attempt to re-engage e�ther autop�lot.  He �nformed 
the first officer of his difficulties and, after a few minutes 
w�th no apparent �mprovement, �nformed Manchester 
ATC that he was having difficulty maintaining level 
flight.  Shortly after, the commander declared a ‘PAN’ 
and asked for radar vectors towards Stansted A�rport; 
he was very fam�l�ar w�th Stansted and had already set 
up the a�rcraft systems for an approach to Runway 23.  
Dur�ng the subsequent descent, the commander was 
aware of feel�ng a v�brat�on feed�ng back through the 
control wheel, ma�nly when he appl�ed an aft force.  

Becom�ng �ncreas�ngly concerned, he upgraded h�s 

emergency to ‘MAYDAY’ and asked for radar vectors 
to Runway 23.

Throughout the subsequent unrestr�cted descent, the 
commander used ‘Level Change’ (LVL CHG) and 
manual thrust to control h�s descent and noted that the 
a�rcraft appeared steady w�th a descent rate of about 
�,000 ft/m�n.  However, he was st�ll aware of the 
v�brat�on whenever he appl�ed an aft force to the control 
wheel or �ncreased thrust.  He levelled the a�rcraft at 
2,000 feet amsl and was still experiencing difficulties 
holding the aircraft level.  The final ILS approach was 
flown at an approach speed of 140 kt with ‘Flap 30’.  
During this final approach, the commander considered 
that the p�tch controls appeared l�ghter than normal 
and was aware of an apparent uncommanded control 
wheel �nput to the left at about 400 feet agl, wh�ch he 
corrected.  The landing flare appeared normal as did the 
final landing; the surface wind on landing was reported 
as from 260º at 6 kt.  

Subsequent to the incident, the pilots confirmed that 
they had not checked the state of the C�rcu�t Breakers 
(CBs) follow�ng the fa�lure of the a�rcraft to capture the 
selected alt�tude.

The first officer was the holder of a Commercial Pilot’s 
Licence with a total flying experience of 756 hours, 
of wh�ch �80 hours were on type.  She subsequently 
confirmed that she had kept her hands and feet well 
clear of all a�rcraft controls follow�ng the commander’s 
declaration that he was having difficulty controlling the 
a�rcraft.

Meteorological information

The Met Office Headquarters at Exeter provided an 
aftercast for the area between Newcastle and Stansted.  
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There was an unstable westerly flow covering the British 
Isles w�th l�ttle ev�dence of any cloud above 8,000 feet 
amsl along the a�rcraft route.  The 0ºC �sotherm level 
was at 9,500 feet amsl.  There was no �nd�cat�on of any 
turbulence.  

The Stansted weather for land�ng was reported as follows:  
Surface w�nd was from 260º at 6 kt, cloud was scattered 
at 4,000 feet amsl, a�r temperature was �5ºC w�th a dew 
po�nt of ��ºC and the QNH was �0�7 Mb.

Communications

An ATC record�ng was ava�lable of all the frequenc�es 
used by the crew of G-CELA from the declarat�on 
of the handling difficulties until the final landing at 
Stansted.  Full and effect�ve ass�stance was prov�ded by 
Manchester, London and Stansted ATC serv�ces.

The �n�t�al ‘PAN’ was declared at 22�7 hrs and was 
upgraded to ‘MAYDAY’ at 2220 hrs.  The land�ng at 
Stansted was at 2249 hrs.

Flight recorders

The aircraft was fitted with a magnetic-tape 25-hour 
Fl�ght Data Recorder (FDR) wh�ch recorded a range 
of flight parameters from the time of engine start.  The 
aircraft was also fitted with a magnetic-tape 30-minute 
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 where data was recovered for 
the incident flight.  CVR recordings were not available 
hav�ng been overwr�tten when G-CELA was on the 
ground after the flight.  Additional altitude data was 
recovered from Radar Mode C and Mode S record�ngs, 
provided to the AAIB by National Air Traffic Services 
(NATS).

Horizontal Stabiliser Trim Data

Although a parameter record�ng hor�zontal stab�l�ser tr�m 

pos�t�on was ava�lable, �t was found that the recorded 

data for th�s parameter was �nval�d due to sensor or 

w�r�ng problems.  Th�s lack of data together w�th the lack 

of a d�screte repl�cat�ng the ‘STAB OUT OF TRIM’ l�ght 

severely reduced the usefulness of the recorded data to 

the �nvest�gat�on.

Altitude Exceedance

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

the cleared alt�tude exceedance �s g�ven at F�gure �.  The 

data starts w�th the a�rcraft cl�mb�ng through 26,000 ft 

at �,650 ft/m�n, an a�rspeed of 272 kt and autop�lot ‘B’ 

engaged �n ‘VNAV PATH’.  The Mode Control Panel 

(MCP) selected alt�tude, obta�ned from the Mode S 

record�ng, was 27,000 ft.

At 26,700 ft, the VNAV mode changed from ‘PATH’ to 

‘SPD’ and the control column moved forward (from a 

nom�nal value of +0.6º pull used for the cl�mb to +0.�º), 

reduc�ng the p�tch att�tude from 5.6º to 4.2º nose up 

and slow�ng the cl�mb rate to �,�00 ft/m�n.  The p�tch 

att�tude rema�ned at 4.2º for just under ten seconds wh�le 

the control column moved back to the +0.6º pos�t�on.

As the a�rcraft cont�nued to cl�mb between 27,300 

and 27,400 ft, autop�lot ‘B’ d�sengaged and 

an ‘ALTITUDE ALERT’ act�vated.  The control 

column was then pushed forward momentar�ly to  

-�.4º and the thrust levers were pulled back from 48º 

to 30º thrust lever angle and then to about 20º, w�th 

correspond�ng reduct�ons �n eng�ne N�s.

The a�rcraft ach�eved a peak alt�tude of 27,450 ft before 

descend�ng to 27,000 ft.
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Figure 1
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Descent to Stansted

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

manually controlled descent to Stansted �s g�ven at 

F�gure 2.

During the manually controlled flight, considerably 

more act�v�ty was recorded on control column pos�t�on 

compared to when autop�lot ‘B’ was engaged and 

flying the aircraft.  A similar increase in activity was 

also recorded �n p�tch att�tude and normal load factor.  

Th�s �nd�cated that bas�c control column/elevator �nputs 

were dr�v�ng the act�v�ty.

Several large and rap�d control wheel �nputs were 

recorded around 400 ft agl but w�th no correspond�ng 

large roll att�tudes.

System description

Hydraulics

The Boe�ng 737-300 has two pr�mary hydraul�c systems, 

A and B, and one standby system.

Elevator

Control cables, connected to the two control wheels, 

command the elevator movement.  The cables are 

connected v�a quadrants and pulleys to the torque tubes 

wh�ch prov�de �nputs to the two hydraul�c elevator Power 

Control Un�ts (PCU).  The elevator feel and center�ng 
unit provides artificial feel and centres the elevator when 

the control wheel �s released.

An elevator feel computer provides artificial feel to the 

p�lot by apply�ng res�stance to the control quadrants.  

Th�s �s ach�eved by vary�ng the hydraul�c pressure �nput 

to the elevator feel and center�ng un�t based on the p�tot 

pressure from p�tot heads mounted on the s�de of the 
vertical fin.

In the event of a fa�lure of both hydraul�c systems, the 
elevator can be manually controlled d�rectly from the 
control columns.  Elevator tabs, mounted to the rear of 
each elevator surface, augment the control forces dur�ng 
manual control.

Autopilot

The a�rcraft has two autop�lot channels, ‘A’ and ‘B’, 
both controlled by separate Fl�ght Control Computers 
(FCC).  When an autop�lot �s selected to ‘Command’ 
(CMD), certa�n systems are checked for serv�ceab�l�ty 
before the autop�lot w�ll engage.  One system that �s 
not checked �s the autop�lot stab�l�ser tr�m.  Follow�ng 
engagement of an autop�lot channel, several control 
modes can then be selected.

‘VNAV’ �s one of the autop�lot modes.  In th�s mode the 
aircraft’s vertical profile is controlled by the autopilot 
us�ng commands from the Fl�ght Management Control 
System (FMCS).  The vertical profile is calculated 
based on the constra�nt of the alt�tude selected on 
the MCP.  Dur�ng a cl�mb w�th ‘VNAV’ selected, the 
mode displayed to the flight crew is ‘VNAV SPD’.  As 
the a�rcraft approaches the MCP selected alt�tude, the 
mode changes from ‘VNAV SPD’ to ‘VNAV PATH’.  
Th�s �nd�cates that the autop�lot �s now �n an alt�tude 
acqu�re mode and w�ll attempt to level the a�rcraft at 
the selected alt�tude.  Th�s �s accompl�shed through the 
use of the elevator autop�lot PCU �n comb�nat�on w�th 
the autop�lot stab�l�ser tr�m actuator.  The autothrottle 
�s not used to control the p�tch of the a�rcraft, but does 
ma�nta�n the a�rcraft’s speed by alter�ng eng�ne power 
dur�ng p�tch changes.  Once the a�rcraft has atta�ned the 
selected alt�tude, the mode cont�nues �n ‘VNAV PATH’ 
w�th the mode s�m�lar to that of an alt�tude hold.
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Figure 2
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Altitude Alert

Two ‘ALTITUDE ALERT’ amber l�ghts �nd�cate that the 

a�rcraft �s approach�ng the MCP selected alt�tude.  When 

the a�rcraft �s 900 feet below the selected alt�tude, the 

l�ghts �llum�nate and an aural warn�ng sounds.  The l�ghts 

rema�n �llum�nated unt�l the a�rcraft �s w�th�n 300 ft of 

the selected alt�tude, at wh�ch po�nt the l�ghts ext�ngu�sh.  

They w�ll also �llum�nate �f the a�rcraft cl�mbs or descends 

300 ft from the selected alt�tude.

Stabiliser Trim

The hor�zontal stab�l�ser tr�m cons�sts of an electr�cally 

commanded manual system, a cable commanded 

mechan�cal manual system and an autop�lot commanded 

system.  All three are connected to a stab�l�ser tr�m 

screwjack wh�ch prov�des movement of the all-mov�ng 

hor�zontal ta�l plane.

Sw�tches on each of the control wheels command the 

electr�cal manual system.  The s�gnal from these sw�tches 

operates the pr�mary stab�l�ser tr�m actuator wh�ch 

subsequently dr�ves the stab�l�ser tr�m gearbox and the 

stab�l�ser screwjack.

Mechan�cal manual operat�on of the stab�l�ser tr�m �s by 

a tr�m wheel mounted on the centre pedestal wh�ch �s 

connected by control cables to the gearbox cable drum 

at the bottom of the stab�l�ser gearbox.  Operat�on of 

the tr�m wheel commands mechan�cal movement of the 

stab�l�ser gearbox and the stab�l�ser screwjack.

Automat�c control of the stab�l�ser tr�m �s by commands 

from the FCC to an �ndependent autop�lot stab�l�ser tr�m 

actuator mounted on the stab�l�ser tr�m gearbox.  The 

FCC commands the autop�lot tr�m actuator to move the 

stab�l�ser v�a the stab�l�ser tr�m gearbox and the stab�l�ser 

screwjack.  The commands are related to the elevator 

movement.  If the elevator d�splacement �s cont�nuous 

for more than three seconds, the FCC commands the 

stab�l�ser tr�m to compensate for the �nput.  The actuator 

�s protected by a 7.5 amp CB located on the P�8 panel 

beh�nd the left cockp�t seat.

An amber ‘STAB OUT OF TRIM’ l�ght �llum�nates on the 

centre �nstrument panel whenever the autop�lot �s not 

tr�mm�ng the stab�l�ser correctly.  There �s no assoc�ated 

aural warn�ng or master caut�on and the autop�lot w�ll 

rema�n engaged.  There are three detectors wh�ch can 

tr�gger the warn�ng l�ght:

�. A 3° d�fference between the elevator pos�t�on 

and the elevator autop�lot PCU pos�t�on.

2. A stab�l�ser movement of less than 0.5° �n 

�0 seconds when stab�l�ser movement �s 

commanded by the autop�lot.

3. The elevator PCU pos�t�on �s more than 5° 

from the elevator neutral pos�t�on.

The autop�lot stab�l�ser tr�m actuator also prov�des 

a speed trim function when the flaps are extended 

and the autop�lot �s d�sengaged.  Th�s funct�on �s to 

ensure pos�t�ve speed stab�l�ty dur�ng low speed and 

h�gh thrust s�tuat�ons.  A fa�lure of the system results 

�n an amber ‘SPEED TRIM FAIL’ l�ght on the forward 

overhead panel, an assoc�ated master caut�on and an 

aural warn�ng.

Engineering examination

Eng�neers from the a�rl�ne operator’s contracted 

ma�ntenance organ�sat�on at Stansted carr�ed out an 

�n�t�al exam�nat�on of the a�rcraft on arr�val.  A test of the 

autop�lot revealed a fa�lure of the automat�c stab�l�ser tr�m 

and upon �nvest�gat�on the eng�neer found the autop�lot 

stab tr�m actuator CB tr�pped off.  After resett�ng the CB, 
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the test was successful.  Add�t�onal funct�onal tests of 
the elevator, manual electr�c stab�l�ser tr�m and autop�lot 
were also completed w�thout any fault �nd�cat�on.

Under AAIB superv�s�on, eng�neers then conducted 
a thorough exam�nat�on of the a�rcraft and relevant 
systems.  An �n�t�al BITE check of the D�g�tal Fl�ght 
Control System (DFCS) revealed a recorded fa�lure, on 
the last (incident) flight, of the speed trim system on both 
FCC ‘A’ and FCC ‘B’ channels.

A full exam�nat�on of the elevator control run, �nclud�ng 
cable tens�on, cable fr�ct�on and r�gg�ng checks, was 
sat�sfactory.  The only anomaly was �n the elevator feel 
system.  Dur�ng a check w�th the ‘A’ system hydraul�cs 
off and the ‘B’ system hydraul�cs on, the force requ�red 
to move the elevator was 50 lb w�th �73 kt appl�ed to the 
feel computer p�tot ports; the l�m�ts were between 35 and 
43 lb.  The feel force of the elevator at all other sett�ngs, 
and �n part�cular w�th both ‘A’ and ‘B’ system hydraul�cs 
on, were all well w�th�n the prescr�bed l�m�ts.

Two hydraul�c leaks were found wh�ch related to system 
‘A’, one on the hydraul�c pressure module �n the left 
wheel well and one on the No 3 flying control shut-off 
valve in the tail.  Both of these were rectified.

The tests of the autop�lot only revealed one fa�lure.  Th�s 
was related to the p�tch Control Wheel Steer�ng (CWS) 
force transducers; the fa�lure was due to a d�screpancy 
between forces be�ng measured at the commander’s and 
first officer’s transducers.  Each transducer’s individual 
force output was w�th�n l�m�ts.

Due to the autop�lot stab�l�ser tr�m CB be�ng found 
tr�pped, a full test of the w�r�ng and the actuator was 
conducted.  Th�s d�d not reveal any defects w�th the 
w�r�ng or any of the electr�cal connectors.  The CB was 
rated at 7.5 amps.

As a precaut�on, the autop�lot stab�l�ser tr�m actuator, 
autop�lot stab�l�ser tr�m actuator CB and the two FCCs 
were removed for bench test�ng.  In add�t�on, the 
elevator feel computer and the stab�l�ser tr�m pos�t�on 
transducer were also replaced, w�th the removed un�ts 
sent for test�ng.

Component examinations

The component manufacturer, under AAIB superv�s�on, 
conducted bench tests on the two FCCs.  The BITE 
�nformat�on for FCC A and FCC B both revealed an 
in-flight fault for the incident flight related to a speed 
tr�m system fa�lure.  The only bench test fa�lure was 
w�th the roll funct�on �n FCC ‘A’.  Th�s was due to a 
res�stor be�ng sl�ghtly out of tolerance.  FCC ‘B’ had no 
other reported faults dur�ng �ts bench test.

A component overhaul organ�sat�on conducted a bench 
test and str�p exam�nat�on of the autop�lot stab�l�zer tr�m 
actuator.  Dur�ng the test, the fr�ct�on clutch sl�pped at a 
load of �60 lb �n; th�s was lower than the requ�red l�m�ts 
of between 240 and 320 lb �n.  However, the current draw 
from the actuator dur�ng the tests and w�th the clutch 
sl�pp�ng, never exceeded 3 amps and was mostly at about 
or below � amp.  W�th the CB rat�ng of 7.5 amps, th�s 
should not have resulted �n the CB tr�pp�ng.  The str�p 
exam�nat�on of the actuator showed normal wear on the 
fr�ct�on clutch plates but d�d not reveal any faults.

The bench test and str�p exam�nat�on of the elevator feel 
computer was sat�sfactory and no fault could be found 
to expla�n the reported h�gh feel force exper�enced on 
the a�rcraft.

The test of the autop�lot stab�l�ser tr�m CB was conducted 
�n a workshop.  The tests showed the CB to perform 
within its specification.  A force of 6 lbf was required to 
manually tr�p the CB.
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The stab�l�ser tr�m pos�t�on transducer tests showed that 

it performed within its specification.  However, one 

connector fa�led the �nsulat�on res�stance test due to 

contam�nat�on.  There was also s�gns of grease and d�rt 

contam�nat�on of the connector p�ns.

CB visibility

The autop�lot stab tr�m actuator CB �s located on the 

P�8 panel beh�nd the commander.  It �s the uppermost 

CB on the panel, which makes it difficult to see from 

the seating position of the commander and first officer.  

Furthermore, a map l�ght �s mounted to the r�ght of the 

CB panel w�th �ts lead dropp�ng down �n a loop bes�de the 

panel.  Th�s co�l of lead to the l�ght �s �n such a pos�t�on 

that �t obscures the CB.  Refer to F�gure 3 below.

Aircraft maintenance

A full rev�ew of the operat�ng h�story of the a�rcraft 

d�d not reveal any prev�ous reported problems w�th the 

autop�lot, stab�l�ser tr�m, elevator or hydraul�cs.

The last ma�ntenance carr�ed out on the a�rcraft was a 

service check on 5 June 2006, about 202 flying hours 

prior to the incident flight.

Figure 3
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Analysis

The �nvest�gat�on �nd�cated two apparent anomal�es 

during the flight.  Firstly, the failure of the aircraft to 

capture the MCP selected alt�tude and secondly, the 

difficulties experienced by the commander in controlling 

the a�rcraft �n p�tch.

Failure to capture selected altitude

The fa�lure of the autop�lot to level off at the MCP 

selected alt�tude can be d�rectly attr�buted to the 

autop�lot stab�l�ser tr�m actuator be�ng �noperat�ve due 

to �ts CB be�ng tr�pped off.  W�th a fully funct�onal 

system, as the a�rcraft approaches a selected alt�tude, 

the autop�lot would use the autop�lot elevator PCU to 

level the a�rcraft.  As the elevator moves away from 

�ts neutral pos�t�on, the autop�lot would command the 

autop�lot stab�l�ser tr�m actuator to follow up on the 

elevator.  Th�s would g�ve the elevator greater author�ty 

�n p�tch.  However, w�th the autop�lot stab�l�ser tr�m 

actuator �noperat�ve the stab�l�ser could not follow up 

on the elevator command.  The autop�lot would run out 

of elevator author�ty and the a�rcraft p�tch att�tude could 

not move any further nose down.  Th�s was ev�dent on 

the FDR trace which showed the pitch attitude flat line 

as the a�rcraft cl�mbed through FL270.  Concurrently, 

the autop�lot would have detected that the stab�l�ser 

movement was less than 0.5° for �0 seconds and would 

have tr�ggered the ‘STAB OUT OF TRIM’ warn�ng.  The 

crew acknowledged that th�s warn�ng occurred around 

the t�me that the a�rcraft was near FL 270.  Later �n the 

flight, with the CB still tripped and as the flaps were 

lowered, the ‘SPEED TRIM’ warn�ng was act�vated as 

recorded on both FCCs.

Wh�le the tr�pp�ng of the CB would expla�n the fa�lure 

of the a�rcraft to capture the selected alt�tude, there was 

the quest�on of why the CB tr�pped.  Desp�te thorough 

test�ng of the autop�lot stab�l�ser tr�m actuator, the CB 

and the aircraft wiring, no defect could be identified to 
expla�n the tr�pp�ng.  Furthermore, after the CB was 
reset the system operated normally.  Wh�le accept�ng 
that a check of the CB panel by the crew after the �n�t�al 

problem may have highlighted and rectified the reason 
for the alt�tude overshoot, the �nvest�gat�on cont�nued 
to cons�der when and why the CB had tr�pped.

There was no reason for the CB to be �ntent�onally 

tripped for any rectification.  Therefore, it could 
only have been manually tr�pped by acc�dent or by 

an unidentified transient electrical event.  It was not 
poss�ble to �dent�fy by performance evaluat�on when 
the CB tr�pped.  The only certa�n factor was that �t had 
tr�pped before the a�rcraft attempted to level at FL270.

One poss�b�l�ty was that the CB had been tr�pped 

inadvertently prior to flight. However, the force 
requ�red to do so was measured as 6 lbf.  Th�s force 
would requ�re more than a pass�ng knock and therefore 
�s cons�dered unl�kely.  Furthermore, part of the crew 

pre-flight checks involved a check of the CB panels 
and, wh�le such an om�ss�on cannot be ruled out, 
part�cularly when the locat�on of the CB �s cons�dered, 
�t �s also unl�kely that �t would have been m�ssed.  An 
electr�cal trans�ent fault may also have tr�pped the 
CB but desp�te extens�ve checks, no ev�dence of any 

relevant fault could be identified.  Regardless of the 
reason for the tripping, subsequent tests confirmed that 
the CB could have been reset and normal autop�lot 
operat�on would have been poss�ble.  The locat�on 

and associated difficulties with seeing the CB from 
e�ther p�lot seat may have been factors �n the crew 
not �dent�fy�ng the source of the problem.  However, 
a check of CBs �s a prudent act�on for any apparently 
unexpla�ned a�rcraft defect.



22©  Crown copyr�ght 2007

 AAIB Bulletin: 4/2007 G-CELA EW/C2006/07/01 

Pitch control difficulties

Desp�te a thorough exam�nat�on of the p�tch control 
system, no techn�cal reason could be found to account 
for the symptoms of the p�tch control problems 
exper�enced by the commander follow�ng the d�sconnect 
of the autop�lot.  Although hydraul�c leaks were found 
that were assoc�ated w�th the ‘A’ system, d�scuss�ons 
w�th the a�rcraft manufacturer �nd�cated that �t was 
unlikely that these were significant enough to cause 
control problems.  No hydraul�c low pressure warn�ngs 
were activated during the incident flight and, even if the 
‘A’ system had fa�led, the’ B’ system would st�ll have 
prov�ded full p�tch control author�ty.  The elevator feel 
system also fa�led dur�ng one of the post-�nc�dent checks 
on the a�rcraft.  The feel was h�gher than expected, 
but th�s was only w�th ‘B’ system pressur�sed and at 
a s�mulated a�rspeed of �73 kt.  W�th both ‘A’ and ‘B’ 
system pressur�sed, the forces were normal.  S�m�larly 
at other a�rspeeds, w�th just ‘B’ system pressur�sed, 
the feel forces were w�th�n l�m�ts.  The removal and 
bench test�ng of the elevator feel computer revealed 
no faults.  Installat�on of a replacement feel computer 
d�d resolve the problem w�th subsequent checks of the 

feel forces all be�ng w�th�n l�m�ts.  The mechan�cal 
elements of the elevator system were fully serv�ceable.  
The a�rcraft was returned to serv�ce and subsequently 
operated sat�sfactor�ly, and the �nvest�gat�ons of the 
components removed d�d not �dent�fy any relevant 
defects.  Nonetheless, the poss�b�l�ty rema�ns that the 
work carr�ed out on the a�rcraft had el�m�nated some 
undetected deficiency.

FDR �nformat�on �nd�cated that the control wheel 
movement was greatest when the a�rcraft was be�ng 
flown manually after the level off at FL270.  This was 
assoc�ated w�th an �ncrease �n p�tch att�tude and normal 
load factor and �nd�cated that the control movements 
were the result of manual control �nputs.  Wh�le a sl�ght 
d�fference �n control forces could not be ruled out, �t �s 
poss�ble that the fa�lure of the a�rcraft to level off �nduced 
some concern w�th�n the commander and may have 
resulted �n h�m overcontroll�ng.  In that s�tuat�on, �t may 
have been appropr�ate for h�m to hand over control to the 

first officer for another opinion.  Nevertheless, with an 
apparent control difficulty the crew ensured priority and 
full ass�stance from ATC by declar�ng an emergency.  
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INCIDENT

Aircraft Type and Registration: Bombard�er DHC-8-400, G-JECE

No & Type of Engines: 2 Pratt & Wh�tney PW�50A turboprop eng�nes    

Year of Manufacture: 2004

Date & Time (UTC): 4 August 2005 at 0748 hrs

Location: Near Leeds, West Yorksh�re

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 4 Passengers - 56

Injuries: Crew - None Passengers - None

Nature of Damage: Internal damage to No 2 eng�ne

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

Commander’s Age: 35 years

Commander’s Flying Experience: 4,�50 hours (of wh�ch 400 were on type)
 Last 90 days - �50 hours
 Last 28 days -   70 hours

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

Synopsis

Shortly after �n�t�at�ng a descent, an o�ly smell was 
noticed on the flight deck, almost immediately followed 
by a smoke build-up in the flight deck and cabin.  The 
flight crew carried out the initial part of the smoke 
checkl�st procedure, declared an emergency and carr�ed 
out a d�vers�on.  The cab�n crew members donned 
smoke hoods, wh�ch caused apprec�able commun�cat�on 
difficulties, and prepared the cabin for an emergency 
land�ng.  After land�ng, an emergency evacuat�on was 
carr�ed out, w�thout �njury.  

The smoke was found to be the result of fat�gue crack�ng 
of a compressor support member of the No 2 eng�ne.  
Th�s had led to damage to an o�l seal, allow�ng o�l to leak 
�nto the bleed a�r supply�ng one of the a�r cond�t�on�ng 

units.  Fleet modification action aimed at preventing 

fat�gue crack�ng of the component and at �mprov�ng the 

affected o�l seal was completed on all of the operator’s 

fleet by July 2006.

No means of rap�dly ascerta�n�ng the source of the smoke 

was ava�lable to the crew.  Carry�ng out the subsequent 

act�ons prescr�bed �n the checkl�st would have stopped 

the supply of smoke but the procedure was relat�vely 

protracted and could not be completed because of a h�gh 

flight crew workload associated with the diversion.  

Four safety recommendat�ons have been made.  
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History of the flight

The follow�ng �nformat�on was obta�ned from reports 
by the a�rcraft crew, ATC controllers and from RTF 
record�ngs.  

The a�rcraft was on the second sector of the day, from 
Birmingham to Edinburgh.  On the first sector the 
commander not�ced a sl�ght musky smell on eng�ne 
start but, as eng�ne ma�ntenance act�v�t�es had just been 
completed, he d�d not cons�der �t to be out of the ord�nary.  
Dur�ng the prev�ous sector a sl�ght o�ly smell had been 
noticed on the flight deck for approximately 30 seconds 
dur�ng the descent.  

On the second sector, wh�le �n the cru�se at FL200, a 
‘de-�ce pressure’ caut�on act�vated when the de-�c�ng 
system was sw�tched on.  The caut�on l�ght rema�ned 
�llum�nated after the relevant checkl�st from the Fl�ght 
Crew Operat�ng Manual (FCOM) had been act�oned 
and consequently, at 073� hrs, some �5 m�nutes 
after takeoff, the crew requested a descent to FL�20.  
At around 0736 hrs Manchester ATC, wh�ch was 
controll�ng the a�rcraft at the t�me, gave an �n�t�al 
clearance to descend to FL�60.  Shortly after retard�ng 
the throttles and wh�le descend�ng through FL�80, 
both p�lots not�ced the same o�ly smell as before.  They 
asked the cab�n crew, v�a the �nterphone, whether the 
smell was ev�dent �n the passenger cab�n and, almost 
�mmed�ately, not�ced a wh�te/blue haze appear�ng on 
the flight deck, accompanied simultaneously by the 
to�let smoke alarm.  

The commander initiated the procedure specified in 
the FCOM smoke checkl�st and both p�lots donned 
the�r smoke masks and act�oned the checkl�st memory 
�tems.  One �tem, sw�tch�ng off the rec�rculat�on fans, 
was �n�t�ally om�tted but was carr�ed out subsequently.  
Smoke goggles were not used as there was no difficulty in 

read�ng the �nstruments.  Wh�le the p�lots were act�on�ng 
the checkl�st the two cab�n crew members heard the 
smoke alarm �n the forward to�let sound and then found 
that the to�let was full of wh�t�sh coloured smoke.  The 
senior cabin crew member informed the flight crew 
us�ng the �nterphone.  The p�lots’ response was delayed 
because they were occup�ed w�th the checkl�st act�ons.  
The cab�n crew then donned smoke hoods.  

The commander declared a ‘MAYDAY’ and was g�ven 
clearance for a further descent.  He then requested 
vectors to the nearest su�table a�rport.  ATC suggested 
Leeds Bradford Internat�onal A�rport (LBA), around 
45 nm away, and th�s was accepted by the commander.  
After some delay due to communication difficulties, 
ATC �nformed G-JECE’s crew of the requ�red head�ng, 
requested select�on of the emergency transponder code 
and transferred the a�rcraft to a qu�et frequency.  At the 
crew’s request, ATC passed the crew an airfield weather 
report, after a further delay wh�le the �nformat�on was 
obta�ned from LBA.  The report �nd�cated a w�nd of 
�4 kt from 260ºM, v�s�b�l�ty of 20 km, scattered cloud at 
�,�00 ft and �,500 ft above aerodrome level (aal) and an 
amb�ent temperature of �4ºC.  

The commander cons�dered that the smoke level �n 
the flight deck was unchanged, so the cabin crew were 
br�efed to prepare the cab�n for an emergency land�ng �n 
�0 m�nutes and a passenger evacuat�on on the runway.  
The cab�n crew found the smoke �n the cab�n gett�ng 
th�cker, unt�l they could no longer see the length of 
the cab�n.  The sen�or cab�n crew member played an 
emergency announcement tape and made a publ�c 
address to the passengers, briefing them that there would 
be an emergency land�ng, for wh�ch they should adopt 
the brace pos�t�on.  The cab�n crew then checked the 
passengers and secured cab�n baggage.  Some passengers 
enqu�red about breath�ng protect�on for themselves, but 
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smoke protect�on for passengers �s not a requ�rement on 

publ�c transport a�rcraft.

The ILS frequency and runway head�ng at LBA were 

passed by ATC on request from the crew and the a�rcraft 

was radar vectored for an ILS approach to Runway �4.  

About �5 nm from the a�rport ATC suggested a frequency 

change to Leeds Approach, wh�ch was accepted.  The 

flight crew judged that their priority was to get the aircraft 

safely on the ground.  W�th the l�m�ted t�me ava�lable 

and the high workload situation the flight crew were able 

to complete only the first item of the subsequent actions 

of the Smoke checkl�st, wh�ch was ‘No 1 Bleed Off and 
wait up to 1 minute’ (Sect�on 4).  As power was �ncreased 

during the approach a significant increase in the smoke 

level was experienced.  Because of hearing difficulties 

caused by the smoke hoods, the cab�n crew members d�d 

not hear the landing calls from the flight deck. 
 

The a�rcraft landed on Runway �4 at 0748 hrs, around 

�2 m�nutes after the crew had become aware of the 

smoke.  To exped�te the�r arr�val the crew accepted a 

tailwind reported, at that time, to be 15 kt.  A firm landing 

was made and the a�rcraft stopped around two-th�rds of 

the way along the runway.  

After com�ng to rest the park brake was appl�ed, the 

eng�nes were shut down and an evacuat�on was ordered.  

Th�s was carr�ed out through the left forward ex�t, us�ng 

the airstairs, and the left and right aft exits.  The first officer 

left the a�rcraft to ass�st and superv�se the passengers 

wh�le the commander completed the shutdown act�ons.  

The passenger evacuat�on proceeded �n an orderly 

fash�on, w�th the Aerodrome F�re and Rescue Serv�ce 

(AFRS) present, and was completed w�thout �njury.  The 

commander confirmed that the cabin was empty and left 

the a�rcraft.  A check by AFRS personnel found no s�gns 

of fire and the aircraft was towed to a stand.  

Crew communications

In their reports on the incident the flight crew noted that, 
after the emergency had been declared, a h�gh workload 
had prevented them from commun�cat�ng w�th the cab�n 
crew for some t�me.  The cab�n crew commented that 
delays in obtaining a response from the flight deck to 
cab�n emergency calls at t�mes had caused concern as 
to the state of the flight crew.  It was suggested that 
cons�derat�on should be g�ven to �ntroduc�ng a standard 
method by which the flight crew could confirm to the 
cab�n crew that they were not �ncapac�tated but were 
temporar�ly too busy to reply, such as a tr�ple act�vat�on 
of the seat belt aud�o alert �n the cab�n.  

The cab�n crew also reported that the smoke hoods had 
severely h�ndered commun�cat�ons w�th the passengers, 
�mped�ng both hear�ng and be�ng heard.  Because of th�s, 
one of the cab�n crew had removed her hood shortly 
before land�ng. 

FCOM checklist

The ‘FUSELAGE FIRE OR SMOKE – SMOKE’ 
checkl�st �n the operator’s FCOM had the follow�ng 
memory �tems:

♦ Oxygen Masks .............................On + 100%
♦ Smoke Goggles .........................................On
♦ Mic switch ........................................... MASK
♦ Hot Mic ..................................................OFF
♦ Headset .....................................................On
♦ Recirc Fans ............................................OFF
♦ Emergency Lights .................................... ON
♦ Passenger Signs ....................................... ON
♦ Descend ......................... ASAP - Check MSA
♦ Land immediately at nearest suitable aport
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The �n�t�al part of the subsequent act�ons �n the checkl�st 
were:

“IF Unknown Source of Fire or Smoke:
♦ Bleed 1   ............................................... OFF
 Wait up to one minute, if no improvement:
♦ Bleed 1 ................................................... ON
♦ Bleed 2  ................................................ OFF
 Wait up to one minute, if no improvement:
♦ Bleed 2  .................................................. ON
♦ Flt Compt Pack .................................... OFF
 Wait up to one minute, if no improvement:
♦ Flt Compt Pack ....................AUTO or MAN
♦ Cabin Pack .......................................... OFF
 Wait up to one minute, if no improvement:
♦ Cabin Pack ..........................AUTO or MAN

 IF Source of Fire or Smoke still cannot be 
identified:

Caution:  Following completion of this drill fly 
A/C from the LHS (torches req’d at night) in 
order to read active instruments.  45 mins battery 
duration.

♦ Battery master .......................... Confirm ON
♦ DC and AC Gens 1 and 2  ................... OFF
♦ Main, Aux and Stby Batteries  ............. OFF
♦ Emergency Lights  .......... OFF (until finals)
♦ Descend and Land .........................................
  <10000 ft ASAP – Check MSA
♦ Refer to ‘battery essential services’
  – Page 17B.
♦ When cabin diff is 0.5psi or less, complete Ram 

Ventilation page 10A”

Engine description

The Pratt & Wh�tney Canada PW�50A �s a gas turboshaft 
eng�ne w�th a nom�nal sea level stat�c power output of 
approx�mately 5,�00 shaft horsepower.  It has an ax�al 
Low Pressure (LP) compressor, a centr�fugal H�gh 
Pressure (HP) compressor, a two-stage gas generator 
turb�ne and a two-stage power turb�ne.  Bleed a�r for 
the fuselage a�r cond�t�on�ng un�ts �s taken from e�ther 
the LP or HP compressors, depend�ng on the power 
sett�ngs.  

A r�ng of stator blades at the outlet of the LP 
compressor �s located on an approx�mately con�cally 
shaped component known as the Inner Compressor 
Support (ICS).  With the modification standard of 
G-JECE’s No 2 eng�ne, the ICS �s rad�ally located by 
a fit with the No 3 bearing housing.  A flange on the 
ICS, prov�ded w�th an O-r�ng stat�c o�l seal, mates w�th 
the Inter Compressor Case (ICC) and the ICS and ICC 
together form part of an eng�ne bear�ng chamber.  At 
the forward end of the chamber a double spr�ng-loaded 
carbon o�l seal (the ‘No 2.5 bear�ng seal’) mounted �n 
the ICS seals aga�nst the LP shaft.  

Prev�ous cases had occurred of loss of mater�al from 
the outer part of the ICS where �t contacts the stator 
r�ng, due to frettage wear that had resulted �n a change 
�n the ICS v�brat�on character�st�cs and consequent 
fat�gue crack�ng.  The mater�al detached from the ICS 
could cause �mpact damage to compressor blades and 
could lodge �ns�de the compressor rotor and unbalance 
�t.  Abnormal v�brat�on assoc�ated w�th the ICS 
damage and/or the effects on the compressor could 
lead to degradat�on of both the stat�c o�l seal and the 
bear�ng chamber carbon o�l seal and poss�bly to fat�gue 
crack�ng of the ICC struts.  Degradat�on of the o�l seals 
could allow oil to escape into the gas flow through the 
compressor and thence �nto the a�r cond�t�on�ng un�ts, 
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leading to oil mist or smoke in the cabin and flight deck.  
The aircraft was not fitted with an engine vibration 
mon�tor�ng system.  

A Serv�ce Bullet�n (P&WC SB No 35�58), �ssued by the 
eng�ne manufacturer on 22 July 2005, noted that:  

‘Summary:  There can be a possible material loss 
from the Inner Compressor Support (ICS).  The 
piece of material can either enter the Low Pressure 
(LP) Compressor or the high pressure compressor.  
This can result in a possible deterioration in 
engine oil sealing.’ 

The SB also noted: 

‘Cause  Relative movement between the support 
and the LP compressor stator causes fretting wear 
on the support.  This reduces the fit between both 
parts, which allows the support to freely vibrate 
and crack.’  

The SB recommended:  

‘Do boroscope inspection to verify for cracks and 
loss of material of the LP inner compressor stator 
support.’  

The recommended t�me for �n�t�al and repeat �nspect�ons 
of an �nd�v�dual eng�ne var�ed accord�ng to the eng�ne’s 
background, thus determ�n�ng wh�ch of three groups �t 
fitted into.  See Table 1 below.

G-JECE’s No 2 eng�ne was �n Group 2.  The SB 
recommended that, �f ICS cracks were found, the 
boroscope �nspect�on should be repeated at an �nterval 
of not more than 65 flight hours.  If a loss of material 
were ev�dent the eng�ne should be removed for ICS 
replacement.   

Informat�on from the eng�ne manufacturer �nd�cated that 
at July 2005 there had been �2 �nc�dents of o�l smell or 
smoke in the fuselage, of which five had been attributed 
to ICS crack�ng.  

Emergency air and oxygen supplies

The DHC-8-400 was not required to be fitted with 
�nd�v�dual passenger oxygen masks because of the 
l�m�ted max�mum alt�tude capab�l�ty of the a�rcraft type.  
However, on a�rcraft types where �nd�v�dual masks are 
prov�ded they are typ�cally not �ntended to be used �n the 
case of smoke �n the cab�n, as th�s may be assoc�ated w�th 
a fire which could be fuelled by oxygen from the masks.  
G-JECE was prov�ded w�th portable therapeut�c oxygen 
equ�pment, wh�ch was ava�lable for use �n the event 

Group Engine Background Initial Inspection Time
flight hr

Repeat Inspection Time
flight hr

� LP ICS replaced at prev�ous shop v�s�t due to 
cracks or mater�al loss

≤200 ≤200

2 LP ICS not �nspected at last shop v�s�t or 
never had a shop v�s�t

≤500 ≤500

3 LP ICS replaced at prev�ous shop v�s�t due to 
frett�ng or re�nstalled

Latest of 500 hr or 2,000 hr 
ICS TSN (t�me s�nce new)

≤500

Table 1
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of passenger breathing difficulties being experienced.    
Smoke protect�on for passengers �s not a requ�rement on 
publ�c transport a�rcraft and was not prov�ded.

Other cases of fuselage air contamination

A search of the CAA database revealed that �n the 
three-year per�od to � August 2006 there had been 
�53 cases of fumes, abnormal odour or smoke or 
haze in the flight deck and/or cabin of UK registered 
publ�c transport a�rcraft of var�ous types.  Deta�ls on 
a number of the cases were l�m�ted but the ava�lable 
�nformat�on suggested that around ��9 of the cases had 
probably resulted from cond�t�oned a�r contam�nat�on.  
Th�s had commonly been caused by o�l release from 
an eng�ne, APU or a�r cond�t�on�ng un�t or �ngest�on 
of de-icing or compressor wash fluid by an engine or 
APU, w�th consequent smoke and/or o�l m�st �n the 
cond�t�oned a�r supply to the fuselage.  It appeared that 
�n many of the cases the crew members had found �t 
difficult or impossible to establish the source of the 
contam�nat�on.  

Adverse phys�olog�cal effects on one or both p�lots, �n 
some cases severe, were reported �n 40 of the cases.  A 
d�vers�on was made �n 3� cases.  

In the event of smoke or fumes, there �s the poss�b�l�ty 
that an uncontrolled fire is burning. Although infrequent, 
some catastroph�c events have occurred to large publ�c 
transport aircraft as a result of fires which were not, or 
could not be, ext�ngu�shed.  A well-known example was 
a catastrophic fire which occurred on an MD-11 aircraft, 
reg�strat�on HB-IWF, near Hal�fax, Nova Scot�a, �n 
�998, w�th the loss of the 229 occupants (Transportat�on 
Safety Board of Canada Report No A98H0003).  The 
report notes that �n th�s case the crew had �n�t�ally 
assessed that an unusual odour and smoke on the flight 
deck had or�g�nated from the a�r cond�t�on�ng system.  

In fact, there was a fire spreading above the ceiling in 
the fuselage.  Damage from the fire resulted in a loss 
of control and the a�rcraft �mpacted the sea around 
20 minutes after the odour was first noticed.  

In December 2006 the Fl�ght Operat�ons Group of the 
Un�ted K�ngdom’s Royal Aeronaut�cal Soc�ety and the 
Gu�ld of A�r P�lots and Nav�gators (GAPAN) publ�shed 
a spec�al�st paper ent�tled ‘Smoke, Fire and Fumes in 
Transport Aircraft’.  Th�s paper draws extens�vely on 
work by the Internat�onal A�r Transport Assoc�at�on 
(IATA), the US Federal Av�at�on Adm�n�strat�on (FAA), 
Nat�onal Transportat�on Safety Board (NTSB) and Fl�ght 
Safety Foundat�on (FSF) and the UK’s C�v�l Av�at�on 
Author�ty (UK CAA).  It uses mater�al culled from 
numerous major acc�dent �nvest�gat�ons worldw�de, 
from research organ�sat�ons and from �ndustry.  It makes 
a large number of recommendat�ons to reduce the r�sk 
arising from fires, smoke and fumes.

The report states that: 

‘during the 36 months examined (by IATA), there 
occurred an average of two and a half smoke 
events each day.’  

It takes �nto account the un�que nature of an emergency 
due to fire or smoke, and this special concern is clearly 
stated �n one of the report’s append�ces: 

‘The stress and workload of responding to these 
events is exceptionally high and unlike many other 
types of emergency or abnormal situations, the 
flight and cabin crews absolutely must communicate 
and co-ordinate their assessment and response.  
However, even the most rigorous joint training 
cannot realistically present crews with the full 
extent of the demands they will face when dealing 
with smoke, fire and fumes in flight.’
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The report makes a recommendat�on as follows: 

‘Increase the number and location of sensors 
to alert the flight crew of smoke/fumes.  These 
sensors should take advantage of new technology 
to minimise the false alarm rate.’

Engine examination

Inspect�on of G-JECE’s No 2 eng�ne by the eng�ne 
manufacturer found that a one �nch long p�ece of the 
ICS r�ng �n contact w�th the stator r�ng had broken off, 
due to fat�gue crack�ng.  P�eces of the detached port�on 
were found w�th�n the LP compressor rotor and a small 
fragment of mater�al that had probably broken off the 
ICS was found w�th�n the No 2.5 bear�ng carbon o�l 
seal assembly.  The seal had been severely damaged.  
One of the seal�ng elements had been ch�pped and the 
manufacturer concluded that th�s had been caused by 
�nterference w�th part of the detached ICS port�on.  
Add�t�onally, the tens�on spr�ng and metal plates 
between the carbon elements of the seal were found 
worn and broken; th�s was cons�dered to be the result 
of abnormal v�brat�on due to �mbalance caused by the 
presence of the detached part of the ICS �ns�de the LP 
compressor rotor.  Other damage cons�sted of extens�ve 
fat�gue crack�ng of two of the ICC struts.  Substant�al 
quant�t�es of o�l were found �ns�de the LP compressor 
2nd stage rotor and �n the HP compressor bleed path, 
fully cons�stent w�th the effects of the damage to the 
No 2.5 bear�ng o�l seal.  

The No 2 eng�ne (Ser�al number FA02�4) had been 
constructed �n May 2004 and had accumulated 
2,103 flight hours and 2,614 flight cycles since new at 
the t�me of the �nc�dent.  It had not undergone overhaul 
or repa�r.  

A programme to fit an ICS of updated design, intended 
to prevent fat�gue damage s�m�lar to that exper�enced by 

G-JECE, has been �nst�tuted by the eng�ne manufacturer.  
The change had been �ncorporated on 9�% of the 
worldwide engine fleet by the end of December 2006, 
and all of the operator’s fleet by July 2006.  Incorporation 
of an �mproved No 2.5 bear�ng o�l seal commenced �n 
June 2006.  

Other remedial actions

For aircraft with unmodified engines, the operator 
amended the after-start checkl�st by �ntroduc�ng a check 
for fumes �n order to �dent�fy any s�m�lar fa�lure of the 
ICS and consequent�al damage to the No 2.5 bear�ng 
o�l seal.  Bombard�er subsequently adopted th�s as a 
Standard Operating Procedure for unmodified engines.

Cabin crew smoke hoods

Checks made during the investigation confirmed that 
verbal commun�cat�ons wh�le wear�ng a cab�n crew 
smoke hood were difficult, even when in close proximity 
to another person.  Th�s was due to the comb�nat�on of 
a reduct�on �n speech and hear�ng volume due to the 
hood and to �nterference from relat�vely loud sounds 
perce�ved by the hood wearer, caused by rustl�ng of the 
hood, the sound of the wearer’s breath�ng and the sound 
of the wearer’s vo�ce.  

The operator’s tra�n�ng reg�me requ�red cab�n crew 
members to pract�se donn�ng a smoke hood once a year, 
and once every three years to pract�se operat�ng �n a 
smoke-filled environment while wearing a smoke hood.  

Discussion

Fuselage smoke

A substant�al port�on of the No 2 eng�ne ICS had broken off 
as the result of fat�gue crack�ng.   The detached mater�al had 
caused severe damage to a bear�ng o�l seal, both d�rectly 
and by v�rtue of unbalanc�ng the LP compressor rotor, and 
th�s allowed eng�ne o�l to leak �nto the gas path through 
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the compressors.  The a�r bled from the HP compressor 
to supply the No 2 a�r cond�t�on�ng pack would then have 
been contam�nated w�th o�l, result�ng �n the smoke (or 
oil mist) that had been experienced in the flight deck and 
cab�n (referred to as ‘smoke’ �n th�s report).  

The source of the smoke should have been identifiable 
had �t been poss�ble for the crew to cont�nue the FCOM 
smoke checkl�st act�ons to the po�nt where the No 2 a�r 
cond�t�on�ng pack had been selected off.  Th�s would 
have stopped the bleed a�r from the No 2 eng�ne and 
should have resulted �n a decrease �n the level of smoke 
in the flight deck and cabin.  However, the flight crew 
judged that land�ng was the pr�or�ty, g�ven the rap�d rate 
of �ncrease �n the smoke, the lack of �nformat�on as to �ts 
source and the apprec�able t�me that would be requ�red to 
complete the checklist.  It was unclear to the flight crew 
whether the smoke was emanating from a fire or from the 
bleed a�r suppl�es,  and �t was uncerta�n that complet�ng 
the checkl�st act�ons would stop the smoke bu�ld-up.  
Once the dec�s�on to land had been made, the workload �n 
arrang�ng a safe descent and d�vers�on to LBA, coupled 
with communication difficulties, left insufficient time 
for the checkl�st act�ons to be completed.  

It appears that �n other cases where smoke has been 
detected �n the fuselage there may well have been 
a s�m�lar d�chotomy between e�ther complet�ng the 
specified checklist actions or making a landing as a matter 
of urgency.  Informat�on on prev�ous cases �nd�cated that 
most had resulted from contam�nat�on of the cond�t�oned 
a�r supply.  The �nformat�on also suggested that the 
�nab�l�ty of the crew to establ�sh rap�dly the source of 
the smoke could result �n a dec�s�on to d�vert and land 
urgently, �n case of adverse phys�olog�cal effects and �n 
case there was actually a fire.  Catastrophic in-flight fires 
have h�stor�cally g�ven crews very l�ttle t�me, perhaps just 
a few m�nutes, to land.  Th�s aspect was a factor �n the case 

of the loss of HB-IWF near Hal�fax, Nova Scot�a, where 
the odour and smoke from the fire was initially assessed 
as hav�ng or�g�nated w�th the a�r cond�t�on�ng system.  

In cases where smoke d�d �n fact result from contam�nat�on 
of the cond�t�oned a�r supply, due to a problem w�th 
an eng�ne, APU or a�r cond�t�on�ng system, th�s could 
typically only be established in flight by carrying out 
relat�vely protracted checkl�st procedures.  Modern 
aircraft are commonly fitted with smoke detectors in 
areas such as baggage bays, to�lets and/or electron�c 
component cool�ng a�r ducts but are generally not 
prov�ded w�th means for detect�ng and warn�ng of smoke 
�n the cond�t�oned a�r suppl�ed to the fuselage.  Such a 
warn�ng system would prov�de �mmed�ate �nd�cat�ons of 
smoke enter�ng the fuselage as the result of an eng�ne 
or a�r cond�t�on�ng un�t problem and also prov�de rap�d 
verification of the smoke’s source.  This could reduce 
the number of cases where an urgent land�ng was made 
unnecessar�ly and m�n�m�se poss�ble phys�olog�cal 
effects on the crew and passengers.  Should a false 
warn�ng occur, the absence of odour or v�s�ble smoke 
would make �t obv�ous that the warn�ng was false. 
 
In order to enable the flight crew to rapidly identify the 
source of smoke �n cond�t�oned a�r suppl�es, to rap�dly 
stop �ts entry, to avo�d unnecessary emergency act�ons 
�nclud�ng d�vers�ons and to m�n�m�se poss�ble adverse 
phys�olog�cal effects, the AAIB makes the follow�ng 
two Safety Recommendat�ons:

Safety Recommendation 2007-002

It �s recommended that the EASA cons�der requ�r�ng, 
for all large aeroplanes operat�ng for the purposes of 
commercial air transport, a system to enable the flight 
crew to �dent�fy rap�dly the source of smoke by prov�d�ng 
a flight deck warning of smoke or oil mist in the air 
del�vered from each a�r cond�t�on�ng un�t.  
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Safety Recommendation 2007-003

It �s recommended that the FAA cons�der requ�r�ng, 
for all large aeroplanes operat�ng for the purposes of 
commercial air transport, a system to enable the flight 
crew to �dent�fy rap�dly the source of smoke by prov�d�ng 
a flight deck warning of smoke or oil mist in the air 
del�vered from each a�r cond�t�on�ng un�t.  

Crew communication

The cab�n crew exper�enced a delay �n obta�n�ng a 
response from the flight deck during the descent, due 
to the high workload the flight crew was experiencing.  
Th�s delay caused apprec�able concern to the cab�n crew.  
Although �t was suggested to the �nvest�gat�on that th�s 
could have been allayed by a standard procedure for 
g�v�ng a ‘standby’ s�gnal, such as repeated operat�on 
of the seatbelt aud�o tone, th�s would be no subst�tute 
for direct communication between the flight crew and 
cab�n crew, and m�ght const�tute a greater d�stract�on to 
the flight crew than responding normally.  The problem 
was exacerbated by the locked flight deck door, which 
also �mpeded the cab�n crew �n offer�ng any ass�stance 
wh�ch m�ght, �n other c�rcumstances, have been 
necessary.

In the UK, the Nat�onal Av�at�on Secur�ty Programme 
and the Av�at�on Secur�ty Act (�982) �mpose legal 
requ�rements on operators of large aeroplanes operat�ng 
for the purposes of commerc�al a�r transport.  These 
requ�rements are, however, cons�stent w�th the legal 
obl�gat�ons of operators under the A�r Nav�gat�on Order, 
wh�ch states:  

‘In the case of: …(b) a door between the flight 
crew compartment and any adjacent compartment 
to which passengers have access, the door may be 
locked or bolted if the commander of the aeroplane 

or helicopter so determines, for the purpose of 
preventing access by passengers to the flight crew 
compartment…’ (Rule 72 (3)(b)).

Fl�ght deck and cab�n crews work together to ensure 
the safety of the operat�on.  Interphone systems, 
h�stor�cally, have been prov�ded and used as backups 
to face-to-face commun�cat�ons.  W�th the advent of 
the locked flight deck door policy, full reliance for 
operat�onally necessary commun�cat�ons �s placed on the 
electron�c commun�cat�ons systems, and fa�lure of the 
interphone system is itself considered to be an in-flight 
emergency.  However, these systems were  des�gned 
before the advent of present-day secur�ty pol�c�es and 
do not prov�de the necessary rel�ab�l�ty for use �n th�s 
role, part�cularly �n emergenc�es as the busbars wh�ch 
supply them are not the a�rcraft’s essent�al busbars.  As 
a result, such essent�al commun�cat�ons w�ll be lost �f 
there �s a loss of the assoc�ated electr�cal busbar suppl�es 
as, for example, if the aircraft were to be configured into 
a typical emergency electrical configuration such as 
might be expected if the flight crew were dealing with 
an electrical fire.  In a recent AAIB investigation, due to 
such a power shutdown, a large publ�c transport a�rcraft 
was evacuated on the stand w�thout the knowledge or 
author�ty of the Commander (AAIB Bullet�n �/2007, 
Avro RJ �46-�00 G-CFAE on �� Jan 2006).  In those 
situations where the training and resources of the flight 
and cab�n crews are requ�red to m�n�m�se �njur�es or 
loss of l�fe, the necessary commun�cat�ons may be 
�mpeded, and may not be ava�lable at all.  Therefore the 
AAIB makes the follow�ng Safety Recommendat�on:

Safety Recommendation 2007-004

 It �s recommended that for all large aeroplanes operat�ng 
for the purposes of commerc�al a�r transport, the UK 
CAA and the EASA should take such steps, procedural 
or techn�cal, as are necessary to �mprove the rel�ab�l�ty 
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and availability of communications between flight and 
cab�n crews, �nclud�ng the rel�ab�l�ty of commun�cat�ons 
equ�pment and assoc�ated power suppl�es �n both normal 
and emergency configurations.

Smoke hoods

The passengers, see�ng the smoke bu�ld-up �n the 
cab�n and the cab�n crew don smoke hoods, enqu�red 
about breath�ng protect�on for themselves.  None was 
prov�ded, nor d�d current regulat�ons requ�re any for 
the passengers.  The operator subsequently noted that 
portable oxygen equ�pment was ava�lable for use should 
any passengers have experienced breathing difficulties; 
however the use of oxygen �s not perm�tted unless �t can 
be confirmed that there is no fire in the vicinity.

The cab�n crew, although concerned about the delay 
in flight deck response, prepared the cabin for the 
emergency land�ng and evacuat�on.  However, the 

smoke hoods caused them appreciable difficulties in 
commun�cat�ng w�th passengers and a tr�al dur�ng the 
investigation confirmed that communication difficulties 
would be �nev�table.  Wh�le the cab�n crew members had 
undergone tra�n�ng w�th smoke hoods, �t appeared that 
th�s had not fully prepared them for the extent of the 
associated communication difficulties, raising questions 
about the effect�veness of the tra�n�ng.  Therefore the 
AAIB makes the follow�ng Safety Recommendat�on: 

Safety Recommendation 2007-006

It �s recommended that the UK CAA and the EASA 
rev�ew the current tra�n�ng requ�rements for cab�n crew 
members �n the use of smoke hoods to m�t�gate the 
communication difficulties which may be encountered 
and to �mprove the ab�l�ty of all the crew members to 
commun�cate wh�le wear�ng smoke hoods.  
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INCIDENT

Aircraft Type and Registration:  Bombard�er DHC-8-402, G-JECI

No & Type of Engines:  2  PW�50A turboprop eng�nes

Year of Manufacture:  2005 

Date & Time (UTC):  9 January 2007 at 0728 hrs

Location:  Manchester A�rport

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

Persons on Board:  Crew - 4 Passengers - 48

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  44 years

Commander’s Flying Experience:  4,678 hours (of wh�ch 820 were on type)
 Last 90 days - �70 hours
 Last 28 days - 55 hours

Information Source:  A�rcraft Acc�dent Report Form and further telephone 
enqu�r�es

Description of the event

The a�rcraft landed on Runway 24R at Manchester 
A�rport and vacated the runway onto the rap�d ex�t 
Tax�way KC, wh�ch �s 46 m w�de.  The weather 
cond�t�ons were clear; �t was 50 m�nutes before sunr�se, 
and thus �t was dark. 
 
The commander brought the aircraft to a stop at the first 
junct�on along the rap�d ex�t tax�way, the �ntersect�on 
w�th Tax�way K, and awa�ted tax� �nstruct�ons.  ATC 
cleared the a�rcraft to tax� v�a Tax�way C, to hold at C�.  
The commander tax�ed ahead and at the next junct�on, 
where he was expect�ng to turn r�ght onto C, he saw 
a s�gn board to h�s r�ght �nd�cat�ng Tax�way A ahead.  
There are five paved surfaces which intersect at this 
junct�on; they are, �n ant�clockw�se d�rect�on from the 

runway ex�t: KC, B (23m w�de), C (23m w�de), KC 

and B (See F�gure �).  

The commander had some knowledge of the a�rport 

and knew that Tax�way A was beyond Tax�way C.  

Confused by the s�gn board, and bel�ev�ng he had 

somehow passed Tax�way C, the commander adv�sed 

the co-p�lot that he had m�ssed the tax�way and 

turned hard r�ght to get back to where he thought �t 

to be.  Wh�le he was turn�ng ATC �ssued further tax� 

�nstruct�ons, wh�ch the co-p�lot needed to wr�te down, 

thus tak�ng h�s attent�on away from mon�tor�ng the 

a�rcraft’s pos�t�on.  The commander est�mated that �n 

the turn the nose gear had cleared the edge of the paved 
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area by about 2 m and, bel�ev�ng that the a�rcraft was 
now safely round, he reduced the turn�ng angle.  

ATC now adv�sed the crew that the a�rcraft had taken a 
wrong turn onto Tax�way B, so the commander brought 
the a�rcraft to a stop.  ATC then �nstructed the a�rcraft 
to proceed but as the commander appl�ed power he 
real�sed that the a�rcraft was stuck, the left ma�n gear 
hav�ng sunk �nto the edge of the grass between Tax�way 
B and Tax�way C.  

The �ntersect�on of Tax�ways KC, C and B �s complex 
and this creates a difficulty for the airport operator in 

prov�d�ng clear s�gn boards.  Furthermore the runway 
ex�t tax�way, KC, �s w�der than a normal tax�way.  
Although the s�gn boards alongs�de are located at the 
recommended d�stance from the edge of the tax�way, 
they are further from the tax�way centrel�ne than 
would be the case for a normal w�dth tax�way.  The 
a�rport �s undertak�ng a tr�al of surface mark�ngs as a 
supplement to the ex�st�ng s�gns and �s also rev�ew�ng 
the pos�t�on�ng of the s�gn boards.  

Figure 1  
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ACCIDENT

Aircraft Type and Registration:  Denney K�tfox Mk 3, G-BTMX

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

Year of Manufacture:  �993 

Date & Time (UTC):  6 August 2006 at �445 hrs

Location:  Near Wheaton Ashton, Staffordsh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - � Passengers - �

Nature of Damage:  A�rcraft destroyed

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

Commander’s Age:  54 years

Commander’s Flying Experience:  255 hours (of wh�ch 70 were on type)
 Last 90 days - 6 hours
 Last 28 days - 4 hours

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

Synopsis

A few minutes into a short local flight the engine stopped 
without prior warning.  The pilot selected a field in 
which to land, however as he flew closer to this field on 
the downw�nd leg he became aware of cables cross�ng 
the field.  He then selected another field, but the aircraft 
had insufficient height to reach this and landed short in 
cereal crops some three to four feet h�gh.

Both occupants, who had been wear�ng full harnesses, 
were a�r-l�fted to hosp�tal suffer�ng from sp�nal fractures 
and other �njur�es.  The eng�ne fa�lure was later attr�buted 
to a b�g-end bear�ng fa�lure.

History of the flight

The aircraft was a few minutes into a short local flight 
and was return�ng to Otherton.  Due to the short d�stance 
of the intended flight, the pilot decided to cruise at 
1,000 ft amgl.  During the flight the engine suddenly 
stopped and the p�lot was unaware of any warn�ng of 
eng�ne fa�lure.  

The pilot selected a field and commenced a downwind 
leg for an approach.  H�s passenger not�ced some cables 
in the selected field and notified the pilot.  The pilot 
was unable to see the cables but was consc�ous of the 
a�rcraft’s lack of he�ght, and qu�ckly selected another 
field slightly further downwind.  This field appeared, 
from p�ctures taken by the Pol�ce A�r Support Un�t after 
the acc�dent, to be su�table �n both s�ze and surface 
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condition for a forced landing. However, on final 
approach the a�rcraft was too low to reach the �ntended 
field and landed approximately 80 m short in another 
large field containing a three to four foot high cereal 
crop.  Dur�ng the land�ng the a�rcraft slewed round 
�80º and decelerated rap�dly.

The p�lot crawled out of the a�rcraft through a door and 
called the emergency serv�ces us�ng a mob�le phone.  
Both occupants, who had been wear�ng full harnesses, 
were a�rl�fted to hosp�tal suffer�ng from sp�nal fractures 
and other �njur�es. 

Although the a�rcraft was upr�ght and largely �ntact, there 
was damage to the propeller, left w�ng lead�ng edge, 
both land�ng gear legs, the unders�de of the fuselage, and 
significant damage to the rear fuselage.  As a result the 
a�rcraft was wr�tten off.

Weather 

The p�lot reported the w�nd to be l�ght and var�able.  
The Pol�ce A�r Support Un�t reported the w�nd near 
the surface to be from 265º at 6 kt, and from the Pol�ce 
photographs, the a�rcraft was track�ng approx�mately 
�nto w�nd for the land�ng.  Th�s latter w�nd d�rect�on and 
speed agrees well with the Met Office’s aftercast for the 
area at that t�me.  The w�nd does not appear to have been 
a significant factor in this accident.

Pilot’s comments

The p�lot had 250 hours exper�ence on all types and 
had made two successful forced land�ngs on prev�ous 
occas�ons.  He also rout�nely pract�sed forced land�ngs 
during local flights and estimated that he would 
pract�se forced land�ngs at least �2 t�mes a year.  On 
th�s occas�on the low cru�s�ng he�ght, due to the short 
distance between departure and arrival airfields, and 
the presence of cables in the field that was initially 

selected, both presented a more demand�ng s�tuat�on 
than he encountered dur�ng tra�n�ng, and contr�buted to 
him being unable to reach the intended field.

The pilot also noted that he never used the flaps on 
the a�rcraft s�nce the small reduct�on �n stall speed 
was offset by reduced a�leron effect�veness.  Wh�lst a 
reduction in flying speed when the aircraft struck the 
crop might potentially have been obtained had the flaps 
been deployed prior to touchdown, not using the flaps 
max�m�sed the a�rcraft’s range �n the gl�de.

Forced landings without power

Typical advice for pilots for choosing a suitable field 
for a forced landing includes selecting a field that is 
well w�th�n gl�d�ng range, free from obstruct�ons 
(part�cularly �n the undershoot and overshoot areas) and 
w�th a su�table surface.  Once the eng�ne has stopped 
the drag w�ll �ncrease and the gl�de angle �s steeper than 
dur�ng a pract�ce forced land�ng when the propeller �s 
st�ll rotat�ng.

Engine information 

The Rotax 582 �s a two-cyl�nder, two-stroke eng�ne.  
There are two vers�ons, the -90 and the -99 (also known 
as the blue top).   The engine fitted to G-BTMX was 
the 582-90, and for th�s eng�ne the crankshaft assembly 
�ncludes the b�g-end bear�ngs and connect�ng rods.  
The manufacturer recommends that after 300 hours 
the eng�ne should be overhauled, and th�s �ncludes the 
replacement of the complete crankshaft assembly.  

The eng�ne was removed from the a�rcraft and str�pped.  
The b�g-end bear�ng on the front cyl�nder was found to 
have fa�led.  The eng�ne had completed 325 hours, all 
w�th th�s crankshaft assembly.  An �nspect�on had been 
carr�ed out at 294 hours and th�s �ncluded an �nspect�on 
of the crankshaft and bear�ngs; however the crankshaft 
assembly was not replaced.
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A d�scuss�on w�th the UK d�str�butor for the eng�ne 
concluded that a b�g-end bear�ng w�th a s�m�lar ut�l�sat�on 
and operat�ng hours as th�s eng�ne could be passed as 
sat�sfactory at an �nspect�on and could st�ll fa�l w�th�n 
about �0 to �5 hours of use.

Discussion

The a�rcraft suffered an eng�ne fa�lure, someth�ng 
wh�ch p�lots of s�ngle eng�ned a�rcraft are tra�ned to 
ant�c�pate, and land successfully from the subsequent 
forced landing.  The pilot selected a field which, at a 
late stage, turned out to be unsu�table and he was then 
poorly placed to rect�fy the s�tuat�on.  As a result he 
was then unable to reach a suitable field and the field 
�n wh�ch the a�rcraft subsequently landed conta�ned a 
three to four foot h�gh cereal crop. 

Wh�lst the eng�ne was not ma�nta�ned �n accordance 
w�th the manufacturer’s recommended schedule, the 
replacement of the crankshaft assembly after 300 hours 
�s not mandatory.  The eng�ne �n th�s, and many s�m�lar 
small aircraft, is not certificated, and in the event of an 
eng�ne fa�lure a p�lot should be able to make an adequate 
forced land�ng.

P�lots of s�ngle-eng�ned a�rcraft should be aware of the 
importance of selecting a suitable field within gliding 
range g�ven the a�rcraft’s gl�de performance.  They 
should also be aware that the gl�de angle w�ll normally 
be steeper when the engine has stopped.  Identification of 
cables and other obstruct�ons at an early stage �s a h�gh 
priority, as late identification of such hazards can make it 
�mposs�ble to complete a successful forced land�ng.
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ACCIDENT

Aircraft Type and Registration:  Gulfstream Amer�can GA-7, G-TANI

No & Type of Engines:  2 Lycom�ng O-320-D�D p�ston eng�nes

Year of Manufacture:  �979 

Date & Time (UTC):  �4 January 2007 at �600 hrs

Location:  Stapleford Airfield, Essex

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to fin and rudder

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

Commander’s Age:  70 years

Commander’s Flying Experience:  �,667 hours (of wh�ch �,095 were on type)
 Last 90 days - 20 hours
 Last 28 days -   5 hours

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

Synopsis

The aircraft was on the final approach to Runway 22L 
at Stapleford aerodrome.  Although the p�lot’s forward 
vision was impaired when flying towards the setting 
sun he could see the runway and two a�rcraft that were 
ahead of h�m.  When the a�rcraft was approx�mately 
2 km from the threshold of Runway 22, its fin struck the 
earth w�re suspended between two electr�c�ty pylons.  
Despite damage to the fin and rudder the aircraft landed 
w�thout further �nc�dent. 

History of the flight

The pilot had planned to fly to France and back with a 
friend.  He left Elstree that morning and flew to Stapleford 
aerodrome, where he collected his friend, and then flew 
to Le Touquet.  After lunch, they departed Le Touquet 

at about �520 hrs to return to Stapleford where the p�lot 
�ntended to leave h�s fr�end before return�ng to Elstree.  
He was fam�l�ar w�th Stapleford, hav�ng operated �nto 
the aerodrome on many occas�ons.  The weather was 
good throughout the flight with a light south-westerly 
w�nd and CAVOK cond�t�ons.  Approx�mately 5 nm 
from Stapleford the p�lot contacted ‘Stapleford 
Rad�o’ and was passed the land�ng �nformat�on.  He 
jo�ned overhead the aerodrome for a left-hand c�rcu�t, 
descend�ng from 2,200 ft to a c�rcu�t alt�tude of �,200 ft 
on the airfield QNH.  

The runway �n use at Stapleford was Runway 22L, wh�ch 
�s �,077 metres long, 46 metres w�de and has an asphalt 
surface:  the airfield elevation is 185 ft amsl.  A line of 
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pylons support�ng electr�c�ty power cables �s located 
2 km north-east of the threshold for Runway 22.  The 
pylons are �40 ft h�gh, w�th the top of the pylons up to 
395 ft amsl.  A s�ngle earth cable �s suspended from the 
tops of the pylons, below wh�ch are the ma�n electr�c�ty 
power cables.  The d�stance between the earth cable 
and the upper power cables �s 2� ft.  The presence of 
the power l�ne �s promulgated �n the UK AIP and the 
aerodrome flight guide.  The map at Figure 1 shows the 
prox�m�ty of the pylon l�ne to Stapleford aerodrome.  
The d�stance of the pylons from the runway threshold 
means that the�r he�ght falls below that requ�red for any 
form of �llum�nat�on.

Hav�ng turned onto the down�nd leg, the p�lot lowered 
the landing gear and the first stage of flap adjusting 
engine power to fly at 100 kt.  The pilot was aware of 
two other aircraft, one on the final approach and another 
wh�ch was approach�ng Stapleford from the north.  In 
order to ensure adequate separat�on from these a�rcraft 
he extended h�s downw�nd leg.  At approx�mately 
2 nm he turned onto the base leg keep�ng the other two 
a�rcraft �n s�ght.  Dur�ng the base leg the p�lot lowered 
the second stage of flap and reduced power to descend 
to 1,000 ft for the turn onto the final approach.

When the aircraft was established on the final approach 
the pilot selected the third stage of landing flap.   He 
reduced the a�rspeed to 85 kt and adjusted the power 
to ach�eve a normal rate of descent.  The runway was 
v�s�ble but the sett�ng sun �mpa�red h�s forward v�s�on.  
However, he could see that the first aircraft was about 
to touch down and he heard the a�rcraft ahead transm�t 
that he was go�ng around.  Almost �mmed�ately there 
was a loud bang, the cause of wh�ch was not apparent to 
the pilot.  The aircraft responded normally to the flight 
controls and the p�lot cont�nued h�s approach, not�fy�ng 
Stapleford Rad�o of the s�tuat�on.  After land�ng, the 

p�lot tax�ed the a�rcraft clear of the runway but was 
�nstructed to stop and shut down by the rad�o operator 
who could see the damage at the rear of the a�rcraft.  
The Rescue and F�re F�ght�ng Serv�ce deployed but 
both persons on board vacated the a�rcraft unass�sted 
through the normal ex�t.

An external �nspect�on of the rear of the a�rcraft showed 
extensive damage to the fin and rudder.  The aircraft had 
passed between the earth w�re and the electr�cal power 
cables suspended between the pylons.  The top of the fin 
had contacted the earth w�re.  

Previous accident

On 26 December �994 a Rob�n �00 was return�ng to 
Stapleford from a short nav�gat�on exerc�se.  The surface 
w�nd was from 220° at �5 kt and Runway 22 was the 
act�ve runway.  The c�rcu�t was busy and the p�lot of 
the Rob�n extended the downw�nd leg to accommodate 
other landing traffic.  Witnesses on the ground thought 

Figure 1

Pylons
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that the a�rcraft was low on the approach but �n a constant 
descent att�tude.  The a�rcraft struck the power cables 
to the north-east of the aerodrome and broke up; all 
four persons onboard were fatally �njured.  Other p�lots 
flying at the same time commented on the difficulty in 
see�ng Runway 22 �n the br�ght w�nter sun.  

Analysis

The p�lot had used Runway 22 at Stapleford on many 
occas�ons prev�ously and was aware of the power l�ne 
to the north-east.  On this flight he had extended the 
downw�nd leg to ensure separat�on from the two a�rcraft 

ahead of h�m.  Th�s placed h�s a�rcraft further beyond the 

power l�ne than was normal.  However, he then appl�ed 

his usual speeds, aircraft configuration and power 

settings, as if he was flying a normal circuit.  By adopting 

this profile and a normal descent rate the aircraft became 

low on the approach path and struck the earth w�re.  The 

comb�nat�on of the low sun affect�ng the p�lot’s forward 

vision and the need to monitor the other traffic were 

d�stract�ons that consumed much of the p�lot’s attent�on.  

There were clearly s�m�lar�t�es between th�s event and 

the prev�ous trag�c acc�dent.  
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ACCIDENT

Aircraft Type and Registration:  Murphy Rebel, G-BZFT

No & Type of Engines:  � O-320-C2A p�ston eng�ne

Year of Manufacture:  200� 

Date & Time (UTC):  5 September 2006 at �530 hrs

Location:  Branscombe, �0 nm east of Exeter

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to r�ght land�ng gear attachment po�nt, r�ght 
w�ngt�p and propeller

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

Commander’s Age:  72 years

Commander’s Flying Experience:  2,26� hours (of wh�ch �80 were on type)
 Last 90 days - 32 hours
 Last 28 days - �8 hours

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

Synopsis

After a sat�sfactory three-po�nt land�ng, the a�rcraft 
completed about half �ts expected ground roll but then 
started to turn left.  The p�lot was unable to correct the 
turn w�th full r�ght rudder and full r�ght brake.  Dur�ng 
the subsequent ground loop the r�ght land�ng gear leg 
collapsed and the a�rcraft came to rest after turn�ng 
through approx�mately �20º.  No-one was �njured �n 
the acc�dent.

It was not possible to determine with confidence the cause 
of the ground loop.  The most l�kely reason appeared to 
be a st�ff ma�n wheel bear�ng.

History of the flight

After a sat�sfactory three-po�nt land�ng on Runway 27, 
the a�rcraft completed about half �ts expected ground 
roll but then started a left turn.  The p�lot was unable to 
correct the turn w�th full r�ght rudder and full r�ght brake.  
Dur�ng the subsequent ground loop the r�ght land�ng 
gear leg collapsed and the a�rcraft came to rest on the 
r�ght w�ng t�p after turn�ng through approx�mately �20º.  
After turn�ng off the fuel, �gn�t�on and electr�c master 
sw�tch, the occupants evacuated the a�rcraft through the 
left door.

The p�lot reported that the w�nd at the t�me was calm and 

that the forecast w�nd at 2,000 ft was �0 kt at 230º.  The 

p�lot also reported that the Centre of Grav�ty (CG) was 
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�4.5 �nches aft of datum, well w�th�n the l�m�ts of �0.85 
to �8.�0 �nches aft of datum.

Aircraft information

The Murphy Rebel �s a two-seat, h�gh-w�ng, home-bu�ld 
a�rcraft wh�ch has a ta�l-wheeled land�ng gear, a steerable 
ta�l-wheel, and d�fferent�al hydraul�c brakes.  The a�rcraft 
has good short field performance with a typical final 
approach speed of 55 mph.

Ground looping

Ground loop�ng �s a phenomenon that ta�l-wheeled 
a�rcraft can be subject to s�nce the a�rcraft’s centre of 
grav�ty �s beh�nd the ma�n wheels.  They are more l�kely 
to be affected when the a�rcraft decelerates after land�ng 
and the stab�l�s�ng effect of the vert�cal ta�l reduces 
as the air flow slows.  Any tendency to yaw (from 
aerodynam�c or wheel forces) needs to be corrected 
by some comb�nat�on of rudder, ta�l-wheel steer�ng, 
and asymmetr�c brak�ng.  Ground loop�ng can also be 
�n�t�ated by any fa�lure �n the operat�on of the brakes or 
wheels wh�ch causes an abnormal yaw force.

Pilot’s comments

The pilot had 2,261 hours flying experience of which 
over 2,000 hours were on ta�l-wheeled a�rcraft, and 
over �80 were on type.  He �n�t�ally thought that a large 
bump �n the ground m�ght have caused the onset of the 
ground loop.  

The a�rcraft had suffered ground loops on three occas�ons 
before this accident.  The cause of the first event was 
attr�buted to a m�shandled attempt at a ma�n-wheels 
only landing; a different pilot was flying the aircraft 
on that occas�on.  The second event occurred after the 
aircraft was firmly into the landing roll after a three-
po�nt land�ng, and was poss�bly cross-w�nd related 

since significant local thermal activity was reported.  

The th�rd event occurred at low speed near the end of 

a normal land�ng roll, and resulted �n no damage to 

the a�rcraft.  After th�s event the p�lot consulted the 

manufacturer and tr�ed to set the ma�n wheels as close to 

zero toe-�n/toe-out as poss�ble, but th�s d�d not prevent 

the subsequent occurrence.  

Dur�ng the repa�r of the a�rcraft two poss�ble causes 

of th�s acc�dent were found.  F�rstly, one of the wheel 

bear�ngs was found to be st�ff when the reta�n�ng nut 

was t�ghtened �n accordance w�th the manufacturer’s 

recommended torque.  It was not poss�ble to determ�ne 

whether th�s bear�ng was on the left or r�ght wheel at the 

t�me of the acc�dent.  

Secondly, there was some damage around the fuselage 

sk�n where the steerable ta�l-wheel un�t �s mounted to the 

rear fuselage.  The p�lot cons�ders that th�s damage could 

have been present before the acc�dent and m�ght have 

contr�buted to one or more of the ground loops.  

As a result of h�s �nvest�gat�on, the owner has dec�ded 

to replace the st�ff wheel bear�ng, as well as both the left 

and r�ght brakes.  He �s also replac�ng the ta�l-wheel un�t 

w�th one of an alternat�ve des�gn as well as repa�r�ng 

and re�nforc�ng the rear fuselage where the ta�l-wheel 

�s attached.

Analysis

The p�lot has cons�derable exper�ence w�th ta�l-wheeled 

a�rcraft and �t seems unl�kely that the ground loop was 

p�lot �nduced.  Also, ne�ther a rearwards CG nor a h�gh 

cross-w�nd component appears to be a factor �n th�s 

acc�dent.  Therefore the most l�kely cause of the ground 

loop would appear to be a st�ff ma�n wheel bear�ng. 
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ACCIDENT 

Aircraft Type and Registration:  P�per PA-�5, G-ALGA

No & Type of Engines:  � Lycom�ng O-�45-B2 p�ston eng�ne

Year of Manufacture:  �949 

Date & Time (UTC):  22 July 2006 at �345 hrs

Location:  Marshland, Suffolk, (Farm Str�p, East of Fenland)

Type of Flight:  Tra�n�ng 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Damage to left land�ng gear and propeller 

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

Commander’s Age:  69 years

Commander’s Flying Experience:  760 hours (of wh�ch 30 were on type)
 Last 90 days - �2 hours
 Last 28 days - �0 hours

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

Synopsis

Follow�ng a normal land�ng, w�th a sl�ght crossw�nd from 
the left, the left ma�n land�ng gear fa�led at the shock 
strut end fitting.  The aircraft came to a stop resting on 
the r�ght ma�n land�ng gear, the ta�l wheel and the left 
w�ng t�p.  Eng�neer�ng �nvest�gat�on revealed that the 
�nc�dent was the result of progress�ve deformat�on of the 
end fitting bolt hole, which resulted in it failing in tensile 
overload.

History of the flight

The p�lot reported that he made a normal approach onto 
Runway 03, wh�ch has a grass surface and �s 850 m long.  
The weather was ben�gn, w�th good v�s�b�l�ty and a 
sl�ghtly gusty north-westerly w�nd at about 5 kt.  Hav�ng 
considered the wind, the pilot flew the approach with the 

left w�ng sl�ghtly low, and touched down sl�ghtly left of 
the runway centrel�ne.  The p�lot heard a “crack” as the 
left ma�n land�ng gear and ta�l wheel touched down, and 
the left ma�n land�ng gear �mmed�ately folded outwards.  
The propeller t�ps then contacted the ground and detached 
and the left w�ng t�p then struck the ground.  The a�rcraft 
sl�d along the ground for a short d�stance, com�ng to rest 
on the left w�ng t�p, r�ght ma�n land�ng gear, and ta�l 
wheel.  The p�lot sw�tched off the �gn�t�on and fuel and 
exited the aircraft without difficulty.  There was no fire.

Engineering examination

Exam�nat�on of the a�rcraft revealed that the collapse 
of the left land�ng gear was caused by the shock strut 
lower end fitting ‘pulling’ from the strut.  The lower end 
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fitting, see Figure 1, fits into the strut and 
�s secured by a bolt.  Wh�le the a�rcraft �s 
on the ground the fitting is under a tensile 
load.  The hole for the secur�ng bolt had 
become elongated �n the d�rect�on of the 
load before fa�l�ng �n overload.  A rev�ew 
of the a�rcraft log book fa�led to �dent�fy 
when this component was fitted, but its 
general cond�t�on �nd�cated that �t had 
been �nstalled for a cons�derable t�me.  
The damage to the bolt hole could not 
have been seen with the fitting attached 
to the strut and there �s no requ�rement 
to remove the fitting from the shock strut 
for �nspect�on.

Figure 1
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INCIDENT

Aircraft Type and Registration:  P�per PA-28-�80 Cherokee, G-AYEE

No & Type of Engines:  � Lycom�ng O-360-A4A p�ston eng�ne

Year of Manufacture:  �970 

Date & Time (UTC):  28 November 2006 at �9�5 hrs

Location:  Oxford A�rport

Type of Flight:  Tra�n�ng 

Persons on Board:  Crew - 2 Passengers - None 

Injuries:  Crew - None Passengers - None

Nature of Damage:  Impact damage to nosewheel oleo, eng�ne mount and 
r�ght w�ng lead�ng edge and add�t�onal damage to the 
fuselage due to electr�cal arc�ng, plus �mpact damage to 
three electr�cal power cables

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

Commander’s Age:  3� years

Commander’s Flying Experience:  2,�00 hours (of wh�ch �,640 were on type)
 Last 90 days - �95 hours
 Last 28 days -   53 hours

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

Synopsis

A pr�vate p�lot and an �nstructor were conduct�ng a n�ght 
circuit training exercise.  During a practice flapless 
approach, w�th the tra�nee act�ng as handl�ng p�lot, the 
a�rcraft descended below the correct approach path.  It 
struck a set of power l�nes about 50 ft agl s�tuated about 
0.5 nm from the runway.  The �nstructor took control, 
went around and subsequently carr�ed out a successful 
landing at the airfield. 

History of the flight

The qualified private pilot was undertaking training to 
obtain a night rating and was familiar with the airfield.  
Early �n the even�ng the �nstructor br�efed the pr�vate 

p�lot (the tra�nee) for the �ntended n�ght c�rcu�t exerc�se 

before flying with a different student for an hour.  After a 

short break the �nstructor then took off aga�n at �820 hrs 

w�th the tra�nee for the exerc�se.  Runway �9 was �n use 

and the tra�nee was act�ng as handl�ng p�lot.

The trainee flew five normal circuits during which 

var�ous emergency scenar�os were d�scussed.  The 

trainee then flew two flapless circuits.  This training was 

accompl�shed w�thout �nc�dent and the �nstructor stated 

that he was confident in the trainee’s abilities.

The tra�nee then commenced a further c�rcu�t w�th the 
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intention of carrying out another flapless approach.  An 
a�rcraft ahead �n the c�rcu�t caused the tra�nee to extend 
the downw�nd leg before turn�ng onto base leg and 
commenc�ng the approach.  The �nstructor stated that 
when the a�rcraft was approx�mately 400 metres from 
the threshold, he became aware of some power cables 
ahead wh�ch the a�rcraft then struck �n the area of the 
nosewheel.  The �nstructor �mmed�ately took control of 
the a�rcraft and commenced a go-around wh�lst declar�ng 
a “MAYDAY” to ATC.  After conduct�ng a handl�ng 
check overhead the airfield to check for normal control 
response and handling qualities, the instructor flew a 
c�rcu�t and low go-around to allow the AFRS an attempt 
at v�sually �nspect�ng the a�rcraft us�ng spotl�ghts.  They 
could not see any damage and the �nstructor rejo�ned the 
c�rcu�t.  He then br�efed the tra�nee for an emergency 
landing before commencing a final approach to the 
runway.  The a�rcraft touched down normally and the 
�nstructor was able to tax� �t clear of the runway w�thout 
ass�stance before shutt�ng down the a�rcraft.

A subsequent �nspect�on revealed the a�rcraft’s nose 
land�ng gear had struck power w�res caus�ng m�nor 
�mpact damage to the oleo, the eng�ne mount and the 
lead�ng edge of the starboard w�ng.  There was also 
v�s�ble damage on var�ous po�nts of the fuselage caused 
by electr�cal arc�ng.

Runway description

Runway �9 has threshold and runway l�ght�ng but 
no approach l�ght�ng.  It �s equ�pped w�th Prec�s�on 
Approach Path Ind�cators (PAPI) set for an approach 
angle of 3.�º and the threshold cross�ng he�ght �s 50 ft.  
A set of electr�cal power l�nes, approx�mately 50 ft h�gh, 
run perpend�cular to the approach path about 0.5 nm 
from the runway threshold.

Analysis

In order to h�t the power l�nes the a�rcraft must have 
been cons�derably below the correct approach path.  The 
tra�nee had extended the downw�nd leg and had, as a 
result, turned onto finals further from the runway than 
during his previous flapless circuits.  He could, therefore, 
have e�ther adjusted the po�nt at wh�ch he started h�s 
descent or altered h�s �n�t�al descent rate to ensure that 
he d�d not become low on the approach.  It appears l�kely 
that the tra�nee d�d not compensate adequately for the 
extended circuit when making his final approach and 
ne�ther he nor h�s �nstructor real�sed just how low the 
a�rcraft had become dur�ng the approach.  

The increased pitch attitude of the flapless approach may 
have masked the p�lots’ v�ew of the threshold and runway 
l�ghts; �t may also have changed the apparent runway 
aspect.  The previous flapless approach was carried out 
w�th the PAPI l�ghts off but they had been sw�tched on 
for the �nc�dent approach.  The PAPI l�ghts would have 
enabled both p�lots to judge accurately the�r gl�depath all 
the way down finals until the landing flare.  

Because this was the trainee’s first night circuit training 
exerc�se, the �nstructor would normally have been 
part�cularly alert to the a�rcraft’s three-d�mens�onal 
pos�t�on.  However, at the t�me of the acc�dent, he and 
the tra�nee had completed nearly an hour of cont�nuous 
circuits and the instructor had also flown circuits 
continuously for about an hour during his previous flight.  
He stated that he had confidence in the trainee’s abilities 
and so �t �s poss�ble that he was not mon�tor�ng the 
a�rcraft’s pos�t�on as d�l�gently as he otherw�se would.  

The s�tuat�on m�ght have been averted had the �nstructor 
introduced more variety into the training flight by having 
the tra�nee leave and re-jo�n the c�rcu�t occas�onally.
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ACCIDENT

Aircraft Type and Registration:  P�per PA-28R-200, G-TORC

No & Type of Engines:  � Lycom�ng IO-360-C�C p�ston eng�ne

Year of Manufacture:  �974 

Date & Time (UTC):  �7 February 2007 at �3�5 hrs

Location:  Sandown Airfield, Isle of Wight

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - 3

Injuries:  Crew - None Passengers - None

Nature of Damage:  Nose wheel collapsed, propeller damaged, and eng�ne 
shock loaded

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

Commander’s Age:  60 years

Commander’s Flying Experience:  238 hours (of wh�ch 64 were on type)
 Last 90 days - �� hours
 Last 28 days -   6 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
and MOR report submitted by the airfield operator

Synopsis

After touch�ng down on a soft area of the runway, the 
a�rcraft veered to the left and ground looped through 90º.  
In do�ng so, the nose land�ng gear collapsed.

History of the flight

Upon arrival at Sandown after a cross-country flight 
from Old Sarum, the p�lot of G-TORC was asked to land 
on the left s�de of Runway 05 due to part of the surface 
be�ng soft.

Dur�ng the a�rcraft’s approach, the A�r/Ground rad�o 
operator at the airfield reported that it appeared a little 
h�gh and thought that �t m�ght be overshoot�ng s�nce a 
a m�crol�ght a�rcraft wh�ch had landed ahead was just 

clear�ng the runway.  However, G-TORC touched down 
about 250 m beyond the 05 threshold and then started to 
veer to the left.  Desp�te the p�lot’s appl�cat�on of r�ght 
rudder, the a�rcraft entered some rough ground on the 
left s�de of the runway.  Here �t ground looped through 
90º to the left, before com�ng to rest just off the s�de of 
the runway, w�th �ts nose land�ng gear collapsed.  After 
mak�ng the a�rcraft safe, all four occupants, none of 
whom was hurt, vacated the a�rcraft.

The p�lot attr�buted the loss of d�rect�onal control to the 
a�rcraft encounter�ng a comb�nat�on of soft ground and a 
deep rut dur�ng the land�ng roll.
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ACCIDENT

Aircraft Type and Registration:  P�tts S-�S, G-BOXH

No & Type of Engines:  � Lycom�ng O-360-A4A p�ston eng�ne

Year of Manufacture:  �974 

Date & Time (UTC):  �0 December 2006 at ��20 hrs

Location:  Near to Drayton level cross�ng, southeast of Goodwood

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Severe damage to lower r�ght w�ng and land�ng gear, 
engine, propeller, fin and rudder

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

Commander’s Age:  3� years

Commander’s Flying Experience:  2�5.25 hours (of wh�ch 8.83 were on type)
 Last 90 days - 7.92 hours
 Last 28 days - 0.75 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
and follow-up telephone �nqu�r�es to p�lot

Synopsis

The p�lot carr�ed out a forced land�ng �n the correct 
attitude and at the correct speed into a ploughed field, 
follow�ng a loss of power thought to have been caused by 
carburettor icing.  Nevertheless, the aircraft flipped over 
and came to rest inverted.  There was no fire.  The pilot 
was un�njured but could not escape from the cockp�t.  
The crew of a Rob�nson R22 hel�copter was �n the 
area and became aware of the acc�dent. They promptly 
landed close to the a�rcraft and were able to l�ft the ta�l of 
G-BOXH h�gh enough for the p�lot to crawl clear.

History of the flight

Having departed Goodwood for a familiarisation flight 
in the local area, and having successfully flown a series 
of bas�c aerobat�c manoeuvres that �ncluded loops and 
rolls, the p�lot carr�ed out two sp�ns.  On complet�on of 
the second of these, the eng�ne started cough�ng so she 
selected carburettor heat.  Subsequently, w�th cold a�r 
restored, the eng�ne ran normally.  

As a precaution, the flight was abandoned with the 
�ntent�on of return�ng to Goodwood.  En-route, at an 
altitude of about 2,500ft, the engine started misfiring 
aga�n and carburettor heat was re-appl�ed.  Th�s t�me, the 
misfire continued and the pilot advised Goodwood that 
she was return�ng w�th eng�ne trouble.  The eng�ne then 
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recovered and returned to full power, but subsequently 
started to misfire again and stopped as the aircraft was 
pass�ng approx�mately �,000 ft.  Hav�ng dec�ded aga�nst 
further attempts to restore power, a forced land�ng was 
executed into a ploughed field and, although the aircraft 
touched down �n the proper att�tude and at the correct 
a�rspeed, �t nosed over and came to rest �nverted.

The cockpit space was not significantly compromised 
dur�ng the acc�dent and the p�lot was un�njured.  However, 
the s�de of the cockp�t was so close to the ground that she 
was unable to extr�cate herself.  Very shortly afterwards, 
the p�lots of an R44 hel�copter rout�ng through the area, 
landed to render ass�stance and, by l�ft�ng the a�rcraft’s 
ta�l, they were able to �ncrease the ground clearance 
sufficiently for her to crawl clear. 

The p�lot of G-BOXH expressed the op�n�on that the 
eng�ne fa�lure was most probably caused by carburettor 
icing.  Data from the Met Office indicated that the air 
temperature and dew po�nt �n the Goodwood area at 

the relevant t�me were +9.5ºC and +5ºC respect�vely, 
cond�t�ons wh�ch are conduc�ve to ser�ous carburettor 
�c�ng at any power sett�ng.  After the event, the p�lot was 
unable to recall how long she had left the carburettor 
heat �n the HOT pos�t�on, or whether �t had been �n the 
HOT or COLD pos�t�on at the t�me when the eng�ne 
stopped.  

The extent of carburettor icing can be difficult to 
assess in flight.  Under conditions of severe icing, it is 
poss�ble for the appl�cat�on of carburettor heat to restore 
smooth runn�ng before all of the accumulated �ce �n the 
carburettor has fully d�ss�pated.  If the carburettor heat 
control �s prematurely returned to the COLD pos�t�on, �t 
�s poss�ble for a new amalgam of �ce to bu�ld up rap�dly, 
wh�ch could result, ult�mately, �n eng�ne stoppage.  
CAA Safety Sense Leaflet 14b, accessible via the UK 
CAA webs�te (http://www.caa.co.uk/docs/33/SRG_
GAD_WEBSSL�4/PDF) prov�des general �nformat�on 
on the subject of carburettor and �nduct�on �c�ng, and 
pract�cal adv�ce on deal�ng w�th th�s problem.
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ACCIDENT

Aircraft Type and Registration:  Raytheon Beech Bonanza A36, N4VQ

No & Type of Engines:  � Cont�nental IO 550 p�ston eng�ne

Year of Manufacture:  �996 

Date & Time (UTC):  30 October 2006 at 0850 hrs

Location:  Fenland Airfield, Lincolnshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - 3

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

Nature of Damage:  Impact damage to the engine, firewall, propeller, wings, 
undercarr�age and unders�de of fuselage

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

Commander’s Age:  45 years

Commander’s Flying Experience:  �,527 hours (of wh�ch 20 were on type)
 Last 90 days - 79 hours
 Last 28 days - 2� hours

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

Synopsis

The a�rcraft became a�rborne too early �n the takeoff 
roll and, at a he�ght of about �5 to 20 ft, �t began to roll 
to the left, reach�ng an angle of about 45º.  The p�lot 
shut down the power, levelled the w�ngs and deployed 
full flap.  He subsequently landed the aircraft, with the 
wings almost level, in a field beyond the runway before 
the a�rcraft came to an abrupt halt aga�nst a dyke.  All 
four occupants d�sembarked safely although the p�lot 
susta�ned a m�nor �njury.

History of the flight

The a�rcraft, wh�ch was a recent purchase, was tak�ng 
off from the grass Runway �8 w�th the p�lot and three 
passengers on board.  The p�lot held the nosewheel off 

to prevent �t d�gg�ng �n and slow�ng the a�rcraft down.  
About halfway down the runway the a�rcraft became 
a�rborne, and th�s was earl�er than the p�lot expected.  It 
touched down briefly before become airborne again.  It 
then reached a he�ght of about �5 to 20 ft and began to 
roll to the left, reach�ng an angle of about 45º.  The p�lot 
was concerned about the prox�m�ty of the ground and 
he elected to shut down the power, level the w�ngs and 
deploy full flap.  He subsequently landed the aircraft, 
with the wings almost level, in a field beyond the runway 
before com�ng to an abrupt halt aga�nst a dyke.  All 
four occupants d�sembarked safely, although the p�lot 
susta�ned a m�nor �njury.



5�©  Crown copyr�ght 2007

 AAIB Bulletin: 4/2007 N4VQ EW/G2006/10/20 

The p�lot attr�buted the acc�dent to the a�rcraft 
becom�ng a�rborne too early as result of hold�ng off the 
nosewheel for too long, and as a consequence the left 
w�ng stalled.

Airfield information

Fenland Airfield is a grass airfield at an elevation of 
�8 ft amsl and Runway �8 �s 5�2 m long.  The Take Off 
D�stance Ava�lable (TODA) for Runway �8 �s 594 m.  
South of Runway 18 is a field and this is bounded on its 
south by a dyke runn�ng perpend�cular to the runway.  

Fenland Airfield has another grass runway, 
Runway 08/26, and th�s �s 670 m long.

Weather conditions

The p�lot reported that the cond�t�on of Runway �8 was 
soft and that the w�nd was from 220º at �5 kt.  A Met 
Office aftercast estimated the wind to be ‘220º at 15 kts, 
with perhaps gusts to 22- 25 kts’.

Aircraft performance

The a�rcraft takeoff roll and d�stance to 50 ft were 
calculated us�ng the P�lot’s Operat�ng Handbook.  These 
calculat�ons are based on a takeoff mass of 3,600lbs at 
sea level on a paved runway, with no flaps, and with the 
local weather cond�t�ons be�ng �2ºC and w�th a �2 kt 
headw�nd component (as reported by the p�lot).  

The CAA’s Aeronaut�cal Informat�on C�rcular 
(AIC) 67/2002 specifies that 25% or more be added to 
these d�stances for soft ground or snow.  For �nformat�on, 
20% is specified for dry grass on firm soil and 30% is 
specified for wet grass on firm soil.  These factors 
are the same as those specified in LASORS guide for 
p�lots.  AIC 67/2002 also strongly recommends that an 
add�t�onal 33% factor �s added to the takeoff d�stance, 
�n keep�ng w�th Publ�c Transport operat�ons.  

The unfactored d�stances were ach�eved by the 
manufacturer as a result of flight tests using a new aircraft 
�n �deal cond�t�ons.  The factored d�stances prov�de 
an add�t�onal 33% marg�n of safety to take account of 
different meteorological conditions or flying techniques 
from those used during flight testing.  The takeoff roll and 
d�stance to 50 ft are conta�ned �n the table �n F�gure �.

Aircraft handling characteristics

The a�rcraft manufacturer was consulted regard�ng 
handling characteristics.  They confirmed that the aircraft 
w�ll yaw to the left and then roll to the left after the a�rcraft 
leaves the ground if insufficient right rudder is used to 
compensate for the propeller sl�pstream effect.  They 
also noted that the s�tuat�on can �n�t�ally be compounded 
�f r�ght a�leron, and not r�ght rudder, �s used to counteract 
the turn to the left; th�s �s due to adverse a�leron yaw.

Unfactored d�stance 
specified in Pilot’s 

Operat�ng Handbook

�.25 factor for soft 
ground

W�th recommended 
Publ�c Transport factor 

of �.33

Takeoff roll m 335 4�9 557

D�stance to 69 ft m 579 724 963

Figure 1
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Analysis

Th�s a�rcraft, when operated �n the reported cond�t�ons, 
�s expected to l�ft off after 4�9 m and to be at 50 ft 
after 724 m.  Therefore on Runway �8 at Fenland, the 
a�rcraft would be expected to be at around 30 ft at the 
end of the ava�lable takeoff d�stance.  Note that these 
figures assume a factor of 1.25 for soft ground, and that 
the CAA recommends �.25 or more.

Wh�lst the a�rcraft was capable of tak�ng off from 
Runway �8 at Fenland, the marg�ns were small and the 

a�rcraft would be well down the runway at l�ft off, and 
low as �t passed the end of the runway.  The a�rcraft 
l�fted off too early and, as a result, was at too low an 
a�rspeed and poss�bly at too h�gh an angle of attack.  In 
such a s�tuat�on �t would not accelerate normally and, 
close to the stall, a w�ng drop, as descr�bed by the p�lot, 
could read�ly occur.  The p�lot had only 20 hours on 
type, and th�s may also have been a factor.

The w�nd was from 220°.  Therefore a better opt�on 
would probably have been to use Runway 26 wh�ch 
was 670 m long.
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ACCIDENT

Aircraft Type and Registration:  Thruster T600N 450, G-ORUG

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

Year of Manufacture:  2003 

Date & Time (UTC):  26 November 2006 at �600 hrs

Location:  Near Ha�le Fort, Humbers�de

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None 

Injuries:  Crew - None  Passengers - N/A

Nature of Damage:  Left w�ng structural damage, left w�ng l�ft-strut bent,   
propeller and cockp�t nacelle broken  

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

Commander’s Age:  6� years 

Commander’s Flying Experience:  ��0 hours (of wh�ch �00 were on type)
 Last 90 days - 20 hours
 Last 28 days -   6 hours

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

Synopsis

The p�lot was pract�s�ng cross-w�nd approaches on a 
beach, however he m�sjudged h�s he�ght and landed 
un�ntent�onally.  Dur�ng the attempted takeoff, the 
a�rcraft started to turn and the takeoff was abandoned, 
caus�ng the nosewheel to d�g �nto the sand and the 
aircraft flipped over and came to rest inverted.

History of the flight 

The pilot returned to North Coates airfield after a 
45 minute local flight.  On reaching the overhead 
at �,500 ft agl, he changed h�s m�nd and dec�ded to 
pract�se cross-w�nd approaches along the coast �nstead.  
On reach�ng the sands just south of Ha�le Fort, he l�ned 
up on a southerly head�ng, parallel to the sea, and made 

a gl�de approach towards the beach.  The p�lot states 

that h�s �ntent�on was to descend to about 50 feet before 

apply�ng power and cl�mb�ng away.

However, as he reached the po�nt where he was about 

to round out, he was taken aback when the a�rcraft 

landed qu�te smoothly on the sand.  After overcom�ng 

h�s �n�t�al surpr�se (he thought he had been at 50 feet), 

the a�rcraft rolled about 50 feet before he appl�ed full 

power to attempt to take off.  He then became aware 

that the a�rcraft was yaw�ng to the left and, as �t reached 

a po�nt where �t was head�ng for the sea, he throttled 

back to abort the takeoff.  As he d�d so, the nosewheel 

dug into the soft sand and the aircraft flipped onto its 



54©  Crown copyr�ght 2007

 AAIB Bulletin: 4/2007 G-ORUG EW/G2006/11/09 

back; The p�lot was unhurt and evacuated the a�rcraft 
w�thout ass�stance.

Later, the a�rcraft was r�ghted and pulled to safety w�th 
help from the Coastguard.  The p�lot freely adm�ts 

that he fa�led to judge h�s he�ght correctly, poss�bly 
exacerbated by fad�ng l�ght, and that he used poor 
techn�que for what then effect�vely became a ‘soft 
field’ takeoff.
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ACCIDENT

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

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

Year of Manufacture:  �986 

Date & Time (UTC):  7 September 2006 at �800 hrs

Location:  Popham Airfield, Hampshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passenger - �

Injuries:  Crew - None Passenger - None  

Nature of Damage:  Broken propeller; minor damage to flaps; two small 
dents to r�ght w�ng lead�ng edge

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

Commander’s Age:  44 years

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

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

Synopsis

Following an uneventful local flight, the aircraft landed 
w�th �ts land�ng gear retracted.

History of the flight

On returning to Popham airfield after an uneventful 
20 minute local flight, the aircraft joined the cross-wind 
leg for a r�ght-hand c�rcu�t on Runway 03.  The p�lot 
reports that, at th�s po�nt, he attempted to lower the 
land�ng gear but the lever would not move beyond 
the MID or OFF select�on and the land�ng gear would 
not lower.  After several orb�ts, dur�ng wh�ch he made 
several further unsuccessful attempts, he made a pass 
over the airfield followed by a steep pull-up.  As this had 
no effect, the p�lot reports that late on the downw�nd leg 

he operated the emergency lower�ng system and that 

he heard the h�ss�ng of a�r but the land�ng gear stayed 

retracted.

The p�lot states that, as h�s passenger was now feel�ng 

s�ck, he dec�ded to land w�th the gear retracted but 

with the engine rotating and flaps extended.  Although 

�t was part of the des�gn �ntent�on that the Yak-52 

would be able to land w�th the land�ng gear retracted 

w�th m�n�mal damage, �t �s �nev�table that, �f the 

propeller �s st�ll rotat�ng, then damage to th�s (and the 

engine) will occur and, if the flaps are extended, they 

too w�ll �ncur damage.  The a�rcraft rolled to a halt 

w�th the expected damage, plus some m�nor dents �n 
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the lead�ng edge of the r�ght w�ng cons�stent w�th the 
wheels-up land�ng. The p�lot and passenger evacuated 
normally w�thout �njury.

After fitment of a replacement engine and propeller and 
some temporary a�rframe repa�rs, the a�rcraft was ferr�ed 

to �ts ma�ntenance organ�sat�on at Wh�te Waltham, who 
are spec�al�sts �n Yak a�rcraft.  There, extens�ve test�ng of 
the land�ng gear system d�d not repl�cate the symptoms 
reported by the p�lot and no faults were found. 
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ACCIDENT

Aircraft Type and Registration:  Enstrom 280FX, G-VVWW

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

Year of Manufacture:  �990 

Date & Time (UTC):  20 July 2006 at �8�5 hrs

Location:  �.5 to 2 m�les north of Epsom Racecourse, Surrey

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None  

Injuries:  Crew - None Passengers - N/A  

Nature of Damage:  Ta�l rotor blades bent and ta�l rotor transm�ss�on system 
shock loaded

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

Commander’s Age:  4� years

Commander’s Flying Experience:  �37 hours (of wh�ch �37 were on type)
 Last 90 days - 27 hours
 Last 28 days - �� hours

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

Synopsis

A few m�nutes after lean�ng the fuel m�xture the p�lot 

felt a significant engine vibration, shortly after which the 

low rotor rpm warn�ng horn sounded and the warn�ng 

l�ght �llum�nated.  The p�lot lowered the collect�ve lever 

and opened the throttle which briefly restored the rotor 

rpm.  The eng�ne rpm cont�nued to decrease and the p�lot 

realised that the helicopter could not maintain level flight 

and dec�ded to enter an autorotat�on to land.  Dur�ng 

the landing flare the tail rotor contacted the ground.  

Following repair a number of test flights were conducted 

where full eng�ne power was ach�eved.  It was found that 

there was an unusual eng�ne-generated v�brat�on wh�ch, 

on exam�nat�on, was found to have been caused by a 

part�ally restr�cted fuel �njector nozzle.   

History of the flight

After departure the p�lot cl�mbed the hel�copter to 
�,300 ft amsl where he leaned the fuel m�xture unt�l the 
exhaust gas temperature (EGT) gauge �nd�cated �,600ºF.  
The man�fold pressure was noted as read�ng 29 �nches, 
the eng�ne rpm was �n the green sector of the gauge and 
the fuel flow decreased to 80 lb/hr.  After a few minutes 
the pilot felt a significant engine vibration, shortly after 
wh�ch the ‘LOW ROTOR RPM’ warn�ng horn sounded 
and the warn�ng l�ght �llum�nated.  The p�lot lowered the 
collect�ve lever and �ncreased the eng�ne power wh�ch 
restored the rotor rpm for a br�ef per�od of t�me.  As 
the eng�ne rpm cont�nued to decrease he became aware 
that continued level flight would not be possible and 
transm�tted an RTF ‘MAYDAY’ call.  The p�lot lowered 
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the collect�ve lever and commenced autorotat�on.  He 
selected a su�table land�ng s�te and, wh�le keep�ng the 
rotor speed ‘�n the green’, reduced the hel�copter’s 
a�rspeed.  The p�lot cush�oned the touchdown by use of 
the collect�ve lever but d�d not level the hel�copter �n 
t�me to prevent the ta�l rotor from str�k�ng the ground.  
The p�lot cannot recall �f he moved the fuel m�xture 
control towards the r�ch pos�t�on follow�ng the �n�t�al 
�nd�cat�on of a poss�ble eng�ne power problem or when 
he entered the autorotat�on.

The weather at the t�me was reported as a w�nd of 8 kt 
from 240º, scattered cloud at 3,000 ft, temperature 29ºC 
and QNH �026 mb. 

Engineering examination

A l�censed a�rcraft eng�neer, who ma�nta�ns th�s 
part�cular hel�copter and �s extremely fam�l�ar w�th 
the type, went to the acc�dent s�te and recovered �t 
to h�s ma�ntenance fac�l�ty where he and the AAIB 
carr�ed out an extens�ve exam�nat�on.  Dur�ng the 
exam�nat�on, wh�ch �ncluded test�ng and a part�al str�p 
of the fuel �njector un�t, no fault or fa�lure of the eng�ne 
or eng�ne systems could be found that would expla�n 

the c�rcumstances exper�enced by the p�lot.  It was 

observed that the spark plugs and the eng�ne exhaust, 

and �ts surround�ng area of the eng�ne cowl�ng, showed 

very good ev�dence that the eng�ne had been runn�ng 

on a very lean fuel m�xture for a per�od of t�me.  

Follow�ng the repa�r of the damage to the ta�l rotor, a 

number of engine runs and test flights were conducted.  

During the first two test flights, when full engine power 

was ach�eved, �t was noted that there was an unusual 

eng�ne-generated v�brat�on and that the No 4 cyl�nder 

temperatures were marg�nally lower than those of the 

other three cyl�nders.  The No 4 cyl�nder fuel �njector 

nozzle was removed and found to be part�ally restr�cted 

by what appeared to be a l�ght sandy-coloured hard 

depos�t s�m�lar to that observed on the spark plugs and 

engine exhaust when the helicopter was first examined 

follow�ng the acc�dent.  Th�s part�al restr�ct�on of the 

�njector nozzle would have reduced the max�mum fuel 

flow that could be delivered and would have severely 

d�srupted the fuel spray pattern.  The �njector nozzle was 

cleaned and refitted to the engine.  A further test flight 

was carr�ed out dur�ng wh�ch the eng�ne performed 

sat�sfactor�ly and w�thout any unusual v�brat�ons.  
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ACCIDENT

Aircraft Type and Registration:  Rob�nson R22 BETA, G-JWFT

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

Year of Manufacture:  �989 

Date & Time (UTC):  �6 November 2006 at �020 hrs

Location:  Carluke, South Lanarksh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Damage to the ta�l rotor and the ta�l boom 

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

Commander’s Age:  54 years

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

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

The pilot had been on a short local flight and was 

return�ng to land at a pr�vate land�ng s�te.  The weather 

cond�t�ons were good w�th a l�ght westerly w�nd of � to 

2 kt.  The p�lot made a successful approach and hover 

tax�ed to land on a ra�sed deck area but as he completed 

the land�ng the ta�l rotor struck a wooden trestle at the 

edge of the deck.  The ta�l rotor was damaged and the 

hel�copter spun around several t�mes above an area of 

slop�ng ground to the south-west.  The p�lot tr�ed to 

avo�d touch�ng down on the slope but, as he attempted to 

manoeuvre the hel�copter away, �t struck a wooden post.  

He then landed the hel�copter alongs�de the wooden deck 

area.  The hel�copter rema�ned upr�ght and he was able 

to vacate through h�s s�de door. 

The p�lot cons�dered that he should have g�ven closer 

attent�on to the surround�ng area pr�or to the land�ng. 
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ACCIDENT

Aircraft Type and Registration:  Pegasus Quantum �5, G-MZLH

No & Type of Engines:  � Rotax 582-40 p�ston eng�ne

Year of Manufacture:  �998 

Date & Time (UTC):  3 November 2006 at ���5 hrs

Location:  Blakeney, Forest of Dean, Gloucestersh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

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

Nature of Damage:  Damage to r�ght hand w�ng, fuselage and land�ng gear

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

Commander’s Age:  5� years

Commander’s Flying Experience:  �99 hours (of wh�ch 74 were on type)
 Last 90 days - 4 hours
 Last 28 days -  � hour

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

Synopsis 

A forced land�ng was executed when the a�rcraft’s 

eng�ne stopped follow�ng the loss of a propeller blade.  

On touch-down, the a�rcraft’s r�ght land�ng gear dug �nto 

the field’s soft furrowed surface and caused the aircraft 

to ground loop and stop abruptly.

History of the flight

On the morning of the accident the pilot had flown 
two passenger flights without incident.  There was a 
l�ght north-westerly w�nd w�th no cloud and excellent 
visibility.  Before commencing the third flight, the 
passenger was dressed in a flying suit and gloves 
and fitted with a helmet worn over a headset and 
m�crophone.  The p�lot ma�nta�ned three helmets of 
d�fferent s�zes for passengers to choose from and 

both the passenger and the pilot confirmed that the 
chosen helmet was secure w�th the ch�nstrap secured 
pr�or to departure.  Approx�mately 35 m�nutes after 
takeoff, wh�lst �n the cru�se at �,�00 ft amsl, the p�lot 
made a left hand turn through 90º to avoid overflying 
a v�llage.  Immed�ately after roll�ng out of the turn, 
the a�rcraft v�brated v�olently and the eng�ne stopped.  
The passenger reported to the p�lot that her helmet had 
come off and the p�lot concluded that �t had struck the 
propeller caus�ng the eng�ne to stop.  After attempt�ng 
to restart the eng�ne w�thout success, the p�lot executed 
a forced landing into a grass field, landing into wind.  
On touch-down the a�rcraft’s r�ght land�ng gear dug 
�nto the soft ground caus�ng the a�rcraft to p�vot to the 
r�ght about th�s wheel.  The a�rcraft came to a rap�d stop 
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as the nose wheel and r�ght w�ng h�t the ground.  The 
p�lot, who was wear�ng a lap and d�agonal harness, and 
the passenger, who was wear�ng a full harness, were 
able to ex�t the a�rcraft over the r�ght hand s�de.  They 
received first aid before an air ambulance arrived and 
took them to hosp�tal.

Accident site inspection

The passenger’s helmet was recovered and �t was found 

that one of the ch�nstrap secur�ng p�ns was m�ss�ng.  It was 

not possible to confirm whether the missing pin caused 

the helmet to separate from the passenger or whether the 

p�n became detached as a result of the subsequent �mpact 

w�th the propeller blade.

One of the three propeller blades was m�ss�ng from the 

aircraft and recovered from an adjacent field.  There was 

ev�dence of an �mpact mark close to the outboard end of 

�ts lead�ng edge and the blade had detached from the hub 

at �ts root.

Photographs of the landing field showed that in the 
area of the a�rcraft’s touchdown, there were a ser�es of 
deep furrows, probably caused by heavy agr�cultural 
mach�nery, that were runn�ng perpend�cular to the 
land�ng d�rect�on.  

Conclusion

The �nvest�gat�on was unable to determ�ne the reason 
why the helmet became detached during the flight, 
part�cularly g�ven the care that the p�lot undertook 
to ensure a secure fit.  Whatever the reason for the 
detachment the pos�t�on of the propeller on many 
m�crol�ghts �s such that any loose art�cles �n the cockp�t 
area have a significant possibility of striking it should 
they become free during forward flight.  

Having successfully flown a forced landing profile to 
land �nto w�nd, �t seems l�kely that the a�rcraft’s r�ght 
wheel touched down �n one of the furrows prevent�ng 
further forward mot�on and lead�ng to the ground loop.
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AIRCRAFT ACCIDENT REPORT No 2/2007

This report was published on 16 March 2007 and is available on the AAIB Website www.aaib.gov.uk

REPORT ON THE SERIOUS INCIDENT TO
BOEING 777-236, G-YMME

ON DEPARTURE FROM LONDON HEATHROW AIRPORT
ON 10 JUNE 2004

Registered Owner and Operator: Br�t�sh A�rways PLC

Aircraft Type and Model: Boe�ng 777-236

Registration: G-YMME

Place of Incident On departure from London Heathrow A�rport  
Lat�tude: 5�º 29' N 
Long�tude: 000º 28' W

Date and Time �0 June 2004 at �907 hrs 
All t�mes �n th�s report are UTC unless otherw�se stated

Synopsis

The incident was notified to the Air Accidents 
Invest�gat�on Branch (AAIB) on �� June 2004.  The 
AAIB �nvest�gat�on team compr�sed:

Mr J J Barnett (Invest�gator-�n-Charge)
Mr K Conrad� (Operat�ons)
Mr S J Hawk�ns (Eng�neer�ng)
Mr C Pollard (Eng�neer�ng)
Mr A Foot (Fl�ght Recorders)

After takeoff from London Heathrow A�rport a vapour 
trail was seen streaming aft of the aircraft.  The flight 
crew d�agnosed that the a�rcraft was probably leak�ng 
fuel from the centre w�ng fuel tank.  They declared an 
emergency and dec�ded to jett�son fuel to reduce to 
max�mum land�ng we�ght before return�ng to Heathrow.  
The�r �ntent�on was to m�n�m�se heat�ng of the brake 
un�ts dur�ng the land�ng roll �n order to reduce the r�sk 

of fire if fuel was to leak onto the wheelbrakes.  After 
landing, the aircraft was met by the Airfield Fire and 
Rescue Serv�ce who reported some vapour emanat�ng 
from the left land�ng gear but no apparent fuel leaks.

The fuel leak was caused by fuel escap�ng through an 
open purge door �ns�de the left ma�n land�ng gear bay, on 
the rear spar of the centre w�ng tank.  The purge door had 
been removed dur�ng base ma�ntenance at the operator’s 
ma�ntenence organ�sat�on �n Card�ff, between 2 May 
and 10 May 2004, and had not been refitted prior to the 
a�rcraft’s return to serv�ce.   

The investigation identified the following causal 
factors:

�. The centre w�ng tank was closed w�thout 
ensur�ng that the purge door was �n place.
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2. When the purge door was removed, defect 
job cards should have been ra�sed for removal 
and refitting of the door, but no such cards 
were ra�sed. 

3. The centre w�ng tank leak check d�d not 
reveal the open purge door because:

a. The purge door was not ment�oned 
w�th�n the A�rcraft Ma�ntenance Manual 
(AMM) procedures for purg�ng and leak-
check�ng the centre w�ng fuel tank. 

b. W�th no record of the purge door removal, 
the v�sual �nspect�on for leaks d�d not 
�nclude the purge door. 

c. The fuel quant�ty requ�red to leak check 
the purge door was �ncorrectly stated �n 

the AMM. 

4. Awareness of the ex�stence of a purge door 
on the Boe�ng 777 was low among the 
product�on staff work�ng on G-YMME, due 
�n part to an absence of cross references 
w�th�n the AMM.

Following the incident, significant safety action was 
taken by both the ma�ntenance organ�sat�on and the 
a�rcraft manufacturer to address �ssues d�scovered 
during the investigation.  The AAIB made five safety 
recommendat�ons.

Findings

�. The fuel leak was caused by fuel escap�ng from 
the centre w�ng tank through the open purge door.

2. The flight crew correctly diagnosed and handled 
the fuel leak �nc�dent.

3. The a�rcraft manufacturer determ�ned that the 
fuel leakage resulted �n the potent�al for a wheel 
well fire. 

4. In this incident there was little risk of an in-flight 
fire because there were no ignition sources in the 
v�c�n�ty of the fuel leak.

5. By jett�son�ng fuel to land at max�mum land�ng 
weight, the flight crew were able to reduce the 
brake energy requ�red and thus reduce the r�sk of 
fire immediately after landing. 

6. The purge door was removed from G-YMME 
dur�ng base ma�ntenance, between 2 May and 
�0 May 2004, and not re-�nstalled pr�or to 
departure.

7. The open purge door was not detected between 
the a�rcraft’s return to serv�ce and the �nc�dent 
flight on 10 June 2004 because the open door 
was not v�s�ble from the ground w�th the left 
�nboard ma�n gear door closed and the a�rcraft’s 
fuel loads had been insufficient to create a leak.

8. Contrary to the ma�ntenance organ�sat�on’s 
procedures, the removal of the purge door was 
not recorded on a defect job card.

9. No person came forward stat�ng that they were 
�nvolved w�th the purge door removal.

�0. A potent�al opportun�ty to detect the open purge 
door was lost when the rear spar �nspect�on was 
carr�ed out �n the wrong locat�on because of an 
error �n a d�agram �n the A�rcraft Ma�ntenance 
Manual (AMM).

��. The ma�ntenance organ�sat�on was aware of the 
error in the AMM diagram and had notified the 
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a�rcraft manufacturer, but no act�on was taken to 
commun�cate th�s fact to product�on staff.  

�2. The L�censed A�rcraft Eng�neer (LAE) and 
Techn�c�an who closed the centre w�ng tank 
access panels d�d not check that the purge door 
was �n place because they were not aware that 
the purge door ex�sted and because there was no 
paperwork record�ng �ts removal.

�3. The absence of cross references �n the AMM 
between the fuel tank purg�ng procedure and the 
purge door removal procedure, and between the 
fuel tank leak detect�on procedure and the purge 
door leak check procedure, contr�buted to the 
lack of awareness of the purge door’s ex�stence.

�4. The fuel quant�ty stated �n the AMM as be�ng 
requ�red to leak-check the purge door was 
incorrect and insufficient to detect a leak from 
the purge door.

�5. The centre w�ng fuel tank leak check d�d not 
reveal the open purge door because the specified 
fuel quant�ty used was �ncorrect and no v�sual 
check of the purge door was made.

16. No routine job card calling for a specific purge 
door leak check had been generated because 
there was no rout�ne card for the purge door to 
be removed.  A defect card call�ng for a purge 
door leak check should have been ra�sed when 
the purge door was removed.

 
�7. The a�rcraft ma�ntenance manual d�d not 

mention or depict the centre wing tank baffle 
doors �n any procedure.  

�8. The ma�ntenance organ�sat�on had been 
aware of the missing baffle door reference 

for two years before the G-YMME �nc�dent 

but no act�on had been taken to create rout�ne 

baffle door removal cards.

�9. Dur�ng the per�od lead�ng up to and shortly 

after the �nc�dent, a shortage of plann�ng 

resources had led to pr�or�ty be�ng g�ven 

to the development of the EWS database, 

at the expense of job card eng�neer�ng and 

respond�ng to PQF quer�es.

20. There was a percept�on among some eng�neers 

that PQFs were not be�ng answered and so 

these eng�neers had stopped ra�s�ng them.

2�. The ma�ntenance organ�sat�on’s Techn�cal 

Serv�ces group d�d not formally track long-

term unresolved QEANs wh�ch resulted �n the 

‘missing baffle door’ query being unresolved 

more than two years after �t was reported. 

22. The ma�ntenance organ�sat�on d�d not have 

a procedure �n place for handl�ng removable 

panels, such as the purge door, wh�ch can be 

left tethered to the a�rcraft.

23. In February 2004 another Boe�ng 777 

undergo�ng a 2C check at the ma�ntenance 

organ�sat�on had �ts purge door removed 

w�thout the removal be�ng recorded.  In that 

case an exper�enced eng�neer not�ced the 

open purge door before the a�rcraft left the 

fac�l�ty and ra�sed a job card to have the panel 

refitted but he did not raise an occurrence or 

d�screpancy report. 
 

24. Maintenance errors identified before an 

a�rcraft left the ma�ntenance organ�sat�on’s 

fac�l�ty were not be�ng rout�nely reported.
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25. For some staff at the ma�ntenance organ�sat�on 
�t was not clear where the blame boundary lay 
and the percept�on among them var�ed from 
the company hav�ng a good safety culture 
to the company hav�ng “very much a blame 
culture”.

26. The ma�ntenance organ�sat�on’s d�sc�pl�nary 
pol�cy d�d not address what d�sc�pl�nary act�on 
m�ght be taken �f an eng�neer self-reported 
a ma�ntenance error and th�s may have 
d�scouraged ma�ntenance error report�ng.

27. The ma�ntenance organ�sat�on had a 
Ma�ntenance Error Management System 
(MEMS) �n place but �t d�d not adequately 
meet all the elements of the MEMS gu�dance 
conta�ned �n CAA A�rworth�ness Not�ce 7� 
(Issue 2).

28. The ma�ntenance organ�sat�on had no process 
�n place for ensur�ng that Techn�cal Team 
Leaders were adequately d�ssem�nat�ng 
�nformat�on from Techn�cal Team Leader 
meet�ngs to the Techn�c�ans and Mechan�cs 
�n the�r team.

29. Some of the product�on staff work�ng on 
the G-YMME centre w�ng tank were more 
exper�enced on the Boe�ng 747 a�rcraft and had 
not recently worked on a Boe�ng 777 a�rcraft.

30. The purge door was rout�nely removed on the 
Boe�ng 747 a�rcraft to ass�st w�th purg�ng, and 
was left hang�ng on �ts lanyard �n accordance 
w�th the 747 AMM.  

3�. The rout�ne removal of the Boe�ng 747 purge 
door could have contr�buted to an exper�enced 
747 eng�neer remov�ng the purge door on the 

777 w�thout real�s�ng that �ts removal was not 
requ�red on the 777.

Safety Recommendations

The follow�ng safety recommendat�ons were made as a 
result of th�s �nvest�gat�on:

Safety Recommendation 2006-097

Br�t�sh A�rways Ma�ntenance Card�ff should act�vely 
encourage staff to ra�se problems w�th procedures �n 
job cards and �n the A�rcraft Ma�ntenance Manuals, 
take prompt act�on to remedy the problems and prov�de 
subsequent feedback. 

Safety Recommendation 2006-098

Br�t�sh A�rways Ma�ntenance Card�ff should �dent�fy 
and publ�sh clear d�sc�pl�nary pol�c�es and boundar�es 
relat�ng to ma�ntenance errors to encourage un�nh�b�ted 
�nternal report�ng of ma�ntenance errors.  

Safety Recommendation 2006-099

Br�t�sh A�rways Ma�ntenance Card�ff should ensure that 
its Maintenance Error Management System fulfils all the 
elements recommended �n the C�v�l Av�at�on Author�ty’s 
A�rworth�ness Not�ce 7�. 

Safety Recommendation 2006-100

Br�t�sh A�rways Ma�ntenance Card�ff should ensure that 
�ts Techn�cal Team Leaders are adequately d�ssem�nat�ng 
�nformat�on from Techn�cal Team Leader meet�ngs to 
the Techn�c�ans and Mechan�cs �n the�r team.  

Safety Recommendation 2006-125

When Br�t�sh A�rways Ma�ntenance Card�ff has addressed 
safety recommendat�ons 2006-097 to 2006-�00, Br�t�sh 
A�rways should carry out a safety aud�t at Br�t�sh A�rways 
Ma�ntenance Card�ff. 
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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. 


