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ACCIDENT

Aircraft Type and Registration:  Beech B200 Super K�ng A�r, G-BYCP

No & Type of Engines:  2 Pratt & Wh�tney PT6A-42 turboprop eng�nes

Year of Manufacture:  �98�

Date & Time (UTC):  24 March 2007 at �635 hrs

Location:  Southend A�rport, Essex

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

Persons on Board:  Crew - 2 Passengers - 5

Injuries:  Crew - None  Passengers - None 

Nature of Damage:  Damage to nose fuselage, the nose land�ng gear and 
doors, and propeller t�ps

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

Commander’s Age:  44 years

Commander’s Flying Experience:  3,800 hours (of wh�ch 2,200 hrs were on type)
 Last 90 days - �37 hours
 Last 28 days -   30 hours

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

Synopsis

After select�ng the land�ng gear to UP after takeoff 

from Caen, the ‘gear unsafe’ l�ght rema�ned on.  The 

flight crew established that the nose landing gear 

had ne�ther retracted nor rema�ned locked down and, 

desp�te recycl�ng the gear and attempt�ng to use of 

the emergency gear lower�ng system, the crew were 

unable to lock the leg down.  On land�ng at Southend 

A�rport, the nose leg collapsed, caus�ng damage to the 

fuselage nose structure and the propeller blade t�ps.  

The �nvest�gat�on revealed that the nose gear actuator 

had been affected �nternally by corros�on, result�ng 

from water �ngress, wh�ch led to the fa�lure of the 

threads w�th�n the actuat�on nut of the actuator.  It had 

completed a total of �,449 cycles of �ts 8,000 cycle l�fe, 

but only 532 cycles s�nce �ts last �,000 cycle check.

One Safety Recommendat�on �s made.

History of the flight

The a�rcraft departed from Caen A�rport �n France for 

a flight to Stapleford Aerodrome, Essex.  On board 

were a flight crew of two and five passengers, three of 

whom were young ch�ldren.  When the land�ng gear 

was retracted after takeoff, the crew heard an unusual 

no�se from the v�c�n�ty of the nose land�ng gear bay, and 

not�ced that the red ‘gear unsafe’ l�ght �n the land�ng gear 

handle rema�ned �llum�nated.  The ma�n gear was seen 

to be up, w�th all three green ‘gear down and locked’ 
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l�ghts ext�ngu�shed, but the nose gear, wh�ch was v�s�ble 

by reflection in the engine cowlings, was not.  Instead, 

�t appeared to be extended, but at a sl�ght angle from �ts 

normal down pos�t�on. 

The crew selected the land�ng gear down, and obta�ned 

two green l�ghts for the ma�n gear, but no such �nd�cat�on 

for the nose gear.  They then selected �t up aga�n, but the 

nose gear rema�ned �n �ts prev�ous pos�t�on.

Initially, the flight proceeded towards Stapleford while 

the flight crew discussed the situation and briefed the 

passengers.  They then dec�ded to d�vert to Southend 

A�rport, wh�ch was the s�te of the operator’s ma�ntenance 

organisation.  They notified their company, contacted 

Southend ATC to alert them to the problem and �n�t�ated 

the d�vers�on as planned.

At a range of �0 to �5 nm from Southend, the crew 

selected the land�ng gear down but, aga�n, the ma�n 

land�ng gears �nd�cated down and locked but the ‘gear 

unsafe’ �nd�cat�on rema�ned �llum�nated.  They then 

attempted to lower the nose gear us�ng the manual 

extens�on system, but w�thout success.  When �t became 

clear that the a�rcraft would need to land w�th an unsafe 

gear, ATC �nstructed the crew to hold overhead Southend 

wh�le the external emergency serv�ces were alerted; the 

a�rport emergency serv�ces had already been placed on 

standby.  Wh�lst �n the hold, the commander br�efed the 

co-p�lot on the land�ng and evacuat�on procedures.  The 

passengers were also br�efed.

The a�rcraft left the hold and was vectored for a 

Surve�llance Radar Approach to Runway 06.  There was 

a northerly surface w�nd of �0 kt and broken cloud at 

600 ft, w�th a v�s�b�l�ty of 5,000 m �n haze; the crew 

became v�sual at about 600 ft and 2 nm from the a�rport.  

A normal ma�n gear touchdown was made and, as they 

had prev�ously d�scussed, the commander �nstructed the 
co-p�lot to feather the propellers and to shut down both 
eng�nes.  The commander kept the nose ra�sed for as 
long as poss�ble before, at an est�mated speed of 65 kt, �t 
lowered and made contact w�th the runway.

After com�ng to a halt, the commander secured the 
a�rcraft wh�lst the co-p�lot went back �nto the cab�n and 
opened the ma�n door.  The a�rcraft had come to a stop 
on the runway �n a nose down att�tude, rest�ng on the 
two ma�n land�ng gear legs and the nose land�ng gear 
doors.  Because of the a�rcraft’s nose low att�tude, there 
was a drop of two and a half to three feet below the 
�ntegral sta�rs.  The co-p�lot descended to the ground and 
the adult passengers passed the ch�ldren to h�m before 
they and the commander also evacuated the a�rcraft.  
The emergency serv�ces were on the scene soon after the 
a�rcraft came to rest.

Landing gear system description

The tr�cycle land�ng gear �s electr�cally operated and 
controlled by the land�ng gear extens�on/retract�on 
handle located on the r�ght s�de of the �nstrument panel.  
A 28V motor/gearbox un�t, located forward of the ma�n 
spar, dr�ves the ma�n land�ng gear actuators v�a torque 
shafts.  The nose land�ng gear actuator �s dr�ven v�a 
duplex cha�ns from a sprocket attached to the motor 
gearbox.  These cha�ns rotate an �nput shaft �nto the 
actuator wh�ch, v�a a bevel gear, rotates a steel screw 
�ns�de a lubr�cated alum�n�um bronze alloy nut.  The 
movement of the screw through the nut extends and 
retracts the actuator, and �n turn, the nose land�ng gear.  
Internal fr�ct�on �n the actuator holds the nose land�ng 
gear �n the retracted pos�t�on and the over-centre act�on 
of the drag brace on the nose land�ng gear assembly 
prov�des a pos�t�ve mechan�cal downlock.  An expanded 
v�ew of the nose land�ng gear actuator �s shown �n 
F�gure �.  
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Land�ng gear pos�t�on �nd�cat�on �s prov�ded by 
�nd�v�dual green GEAR DOWN annunc�ators.  Two 
red �nd�cator l�ghts �n the control handle �llum�nate 
whenever the gear �s �n trans�t or not locked; absence 
of handle �llum�nat�on �nd�cates that the gear �s up and 
locked, or down and locked �f comb�ned w�th ‘three 
greens’.  

A separate, manually operated, cha�n-dr�ven system 
prov�des emergency land�ng gear extens�on.  Operat�on 
of the emergency handle d�sconnects the motor from 
the system and locks the emergency dr�ve system of the 
gearbox.  A ratchet handle, act�vated by hand pump�ng, 
dr�ves the cha�n, and thus the actuators, to lower the 
ma�n and nose land�ng gears.  The system �s des�gned to 
lower all three land�ng gears at the same t�me.

Actuator
screw

Actuator
nut

Alum�n�um
hous�ng

Figure 1

Nose Land�ng Gear Actuator Assembly
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Aircraft examination 

The a�rcraft had been moved �nto a hangar and was 
supported on jacks when v�ewed by the AAIB.  Damage 
to the a�rcraft was l�m�ted to the fuselage sk�n around 
the area of the nose, the nose land�ng gear doors, and 
the propeller blade t�ps.  The nose land�ng gear actuator, 
although st�ll connected, was free to move and would 
not lock �n any pos�t�on.  There was ev�dence of a 
contam�nated l�qu�d, w�th the appearance of a m�x of 
grease and water, or�g�nat�ng from w�th�n the actuator.

Actuator examination

The actuator was d�sassembled and the alum�n�um 
bronze nut assembly sect�oned, to allow �ts �nter�or to be 
exam�ned.  Th�s revealed that the �nternal threads of the 
threaded nut (screw �nsert) assembly had been str�pped, 
F�gure 2.

There was ev�dence of compacted grease between the 
threads of the steel actuator screw thread along �ts 
length, and a cons�derable amount of alum�n�um bronze 
debr�s was found w�th�n th�s grease.  Close exam�nat�on 
of the screw showed that corros�on p�tt�ng damage was 
present, and that th�s was more extens�ve at the upper 
and lower ends of the screw, F�gure 3.  Corros�on was 
present on the apex, roots and flanks of the threads, 
and also observed on the �nternal surface of the gears 
w�th�n the alum�n�um hous�ng.

Actuator maintenance 

Prior to 2005, the manufacturer specified that the 
nose land�ng gear actuator had an overhaul l�fe of 
7,500 cycles, or a calendar l�fe of s�x years, wh�chever 
occured soonest.  In 2005, th�s was changed to 
�ntroduce a calendar l�fe ‘backstop’ of s�x years and a 

Figure 2
Internal surface of threaded nut (screw �nsert) assembly show�ng 

str�pped �nternal threads 

Internal surface of
threaded nut

Str�pped �nternal 
threads

Photo: QinetiQ
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l�m�t of 8,000 cycles.  It �s subject to removal every 
�,000 cycles, or 30 months, for a screw-nut end play 
check to be performed.  The Component Ma�ntenance 
Manual (CMM) deta�ls th�s check, wh�ch �s des�gned 
to measure the amount of travel or ‘play’ between the 
lubr�cated bronze nut and the steel screw.  It states:

‘Assembly end play, measured from the nut to 
housing may be a maximum of 0.005 inch greater 
than screw-nut end play.  However, the total 
assembly end play shall not exceed 0.01 inch.’  

There �s no requ�rement for rout�ne lubr�cat�on of the 
actuator dur�ng �ts l�fe and, unless there �s ev�dence of 
grease leak�ng past the seals, the end play check does 
not call for �nternal lubr�cat�on or repack�ng of the 
actuator. 
 
Actuator history

The �nc�dent actuator, Pt No 50-820208-5, batch 
number P12630, Serial number ALG6591, was fitted 
to G-BYCP on �� Apr�l 2005.  It was overhauled 

�n the USA and a new actuator nut was �nstalled 
Pt No GMD90-8200�5-�B. Th�s part number �s an 
approved replacement part for the Or�g�nal Equ�pment 
Manufacturer (OEM) �tem, whose part number for the 
nut assembly �s 90-8200�5-�.

The Federal Av�at�on Adm�n�strat�on (FAA) Parts 
Manufactur�ng Approval (PMA) No PQ�586CE, dated 
June 1 2004, gives approval for fitment of this nose 
gear actuator nut to several Raytheon (Beechcraft) 
Models.  PMA manufactur�ng compan�es are subject 
to FAA regulat�ons �n the des�gn, test�ng, approval and 
manufacture of such parts.

The Hawker Beechcraft Corporat�on (HBC) �nstallat�on 
uses an alum�n�um bronze plug (nut) w�th a smooth 
exter�or surface that �s attached to the outer tube us�ng 
an electron beam weld�ng procedure, not the threaded 
�nstallat�on as found �n the actuator from G-BYCP.  
When HBC eng�neers exam�ned the actuator nut, they 
reported that they could find “no instance where HBC 
used th�s threaded assembly.”

Figure 3

Corros�on observed on upper end of screw.

Photo: QinetiQ
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At the t�me of the acc�dent �t had completed �,449 cycles 
s�nce overhaul.  A sat�sfactory screw end play check 
was performed on 8 May 2006, 532 cycles before the 
acc�dent.

Previous events

Another B200, G-FRYI, belong�ng to the same 
operator as G-BYCP, suffered land�ng gear problems 
�n March 2007, when the land�ng gear fa�led to retract.  
The land�ng gear was locked down us�ng the emergency 
system and the a�rcraft landed safely.  The land�ng 
gear system was checked and the nose land�ng gear 
actuator replaced.  A str�p exam�nat�on of th�s un�t at 
the overhaul agency revealed the presence of corros�on.  
It had been fitted in 2001 and had accumulated 
5,884 cycles s�nce overhaul; the last end play check 
was on 27 February 2006, s�nce when �t had operated 
for 629 cycles.

A Canad�an reg�stered Beechcraft K�ng A�r 
A�00 (Be-�0), C-GISH, exper�enced a s�m�lar 
occurrence �n Ontar�o �n May 2002, when the nose 
land�ng gear collapsed.  Further exam�nat�on showed 
that the thread of the alum�n�um bronze nut assembly 
had fa�led but, �n th�s event, the cause of th�s fa�lure 
was determ�ned to be lack of lubr�cat�on.  The actuator 
had been �nstalled on C-GISH �n January 2000, and 
the last end play check was completed sat�sfactor�ly on 
�9 March 2002; however, 89 cycles later the actuator 
fa�led.  It was concluded that d�fferences �n the K�ng 
A�r �00 and 200 ma�ntenance manuals may poss�bly 
have resulted �n �ncons�stent ma�ntenance pract�ces.

In �994, severe corros�on was found �n the nose 
land�ng gear actuator on a B200 dur�ng ma�ntenance, 
follow�ng a land�ng gear retract�on test that was slower 
than normal.  In this case, the cause was identified 
to be a fa�led seal, wh�ch had allowed mo�sture 

�ngress to cause bear�ng degradat�on.  Dur�ng rout�ne 
ma�ntenance, three other s�m�larly corroded actuators 
were found.

Discussion

Exam�nat�on of the nose land�ng gear actuator revealed 
that a complete fa�lure of the �nternal threads �n the 
alum�n�um bronze nut had occurred.  The threads 
had str�pped and, hence, the �nput from the land�ng 
gear motor/gearbox could not cause the nut assembly 
to traverse the screw.  A cons�derable amount of 
alum�n�um bronze wear debr�s was present �n the 
grease on the screw thread, wh�ch suggested that the 
nut had been wear�ng over a per�od of t�me pr�or to 
fa�lure.  Exam�nat�on of the grease showed that �t 
was contam�nated w�th water, wh�ch �s l�kely to have 
reduced �ts lubr�cat�on propert�es, lead�ng to �ncreased 
wear and corros�on damage of the screw.  Also, the 
corros�on p�ts formed were l�kely to have �ncreased the 
roughness of the screw and accelerated wear of the nut.  
Th�s wear would have progress�vely reduced the load 
bear�ng capac�ty of the thread to a po�nt when �t could 
no longer support normal operat�ng loads, lead�ng to a 
failure of the remaining thread profiles.  As the problem 
w�th the nose land�ng gear actuator was downstream of 
the emergency system �nput, �t was not poss�ble to lock 
the nose land�ng gear down.  

Other �nc�dents on B200 a�rcraft also showed corros�on 
and �ncreased wear, due to lack of lubr�cat�on.  Although 
the nose land�ng gear actuator �n G-BYCP was a PMA 
part, the corros�on and lack of lubr�cat�on could equally 
have occurred to an OEM part s�nce the only d�fference 
�n des�gn �s the method of attach�ng the plug (nut) �nsert.  
The presence of excess�ve play at the �,000 cycle end 
play check would �nd�cate �ncreased wear and, as such, 
an actuator would normally be returned for overhaul.  
However, the actuator from C-GISH ‘fa�led’ only 89 
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cycles after pass�ng an endplay check, the actuator on 
G-BYCP at 532 cycles and the un�t on G-FRYI at 629 
cycles.  Therefore, as the �,000 cycle �nterval between 
checks would not appear to ensure detect�on of 
excess�ve wear before an actuator fa�ls, the follow�ng 
Safety Recommendat�on �s made:

Safety Recommendation 2007-126

It �s recommended that the Federal Av�at�on 
Adm�n�strat�on requ�re Raytheon (Beechcraft) to rev�ew 
the ma�ntenance requ�rements of the nose land�ng gear 
actuator fitted to the Beech B200 King Air series of 
a�rcraft, and any other model us�ng a s�m�lar des�gn 
of actuator, w�th regard to the requ�rement of per�od�c 
lubr�cat�on and the per�od�c�ty of �nspect�ons. 



8©  Crown copyr�ght 2008

 AAIB Bulletin: 4/2008  G-JECG EW/C2006/12/02 

INCIDENT

Aircraft Type and Registration:  DHC-8-402, G-JECG

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

Year of Manufacture:  2004 

Date & Time (UTC):  �0 December 2006 at �930 hrs

Location:  Approx�mately �0 nm east of Prestw�ck A�rport

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

Persons on Board:  Crew - 4 Passengers - 7�

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  56 years

Commander’s Flying Experience:  9,950 hours (of wh�ch 650 were on type)
 Last 90 days - �73 hours
 Last 28 days -   50 hours

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

Synopsis

During flight in icing conditions, the flight crew 
experienced multiple flight instrument failures which 
were cons�stent w�th �c�ng of the p�tot/stat�c probes.  
Recorded flight data indicated that the standby pitot/
stat�c probe heat sw�tch had not been selected ON pr�or 
to flight, and the investigation concluded that, in all 
probab�l�ty, the rema�n�ng two p�tot/stat�c probe heat 
sw�tches had also not been selected ON.  Non-standard 
checkl�st procedures and d�stract�ons may have created 
an env�ronment �n wh�ch the select�on of the probe 
heat sw�tches to ON was m�ssed before takeoff, and not 
detected unt�l after the �c�ng encounter.

History of the flight

The aircraft was scheduled to fly two return flights 
between Ed�nburgh A�rport and Belfast C�ty A�rport, to 
be operated by the same crew.  The �nc�dent occurred 
on the th�rd sector, wh�lst en-route to Belfast.  The 
flight crew reported for duty at 1515 hrs and, as part 
of their normal pre-flight activities, checked the 
meteorolog�cal cond�t�ons.  The weather was forecast to 
rema�n generally wet and w�ndy, w�th extens�ve cloud 
and in-flight icing. However, temperatures at ground 
level were well above freez�ng.

The first two flights were unremarkable; when airframe 
�c�ng had been detected, the a�rcraft’s �ce protect�on 
systems had been used and had funct�oned normally. 
The co-pilot had flown the sector inbound to Edinburgh, 
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and was also to be the handling pilot for the flight to 

Belfast.  Dur�ng the 35 m�nute turn-round at Ed�nburgh, 

he carr�ed out an external �nspect�on of the a�rcraft, 

wh�ch �ncluded a check of the p�tot/stat�c probes and 

angle of attack sensors. No anomal�es were noted.  

Dur�ng the external �nspect�on there was cont�nual 

dr�zzle, w�th a temperature of �2ºC.  

The a�rcraft subsequently tax�ed for a departure from 

Runway 24, w�th four crew and 7� passengers on 

board.  The commander was handl�ng the a�rcraft 

dur�ng tax�, as �t could only be steered from h�s seat.  

Dur�ng the tax� phase, the co-p�lot not�ced that an 

expected annunc�at�on on the Eng�ne D�splay (ED), 

regard�ng the eng�ne bleed a�r system, was not present 

and brought th�s to the commander’s attent�on.  After a 
check of the takeoff configuration warning system, the 

propeller cond�t�on levers were found to be �ncorrectly 

set for takeoff.  The situation was rectified and the 

correct �nd�cat�ons were obta�ned on the ED.  

The commander then called for the tax� checkl�st.  The 

co-p�lot read the checkl�st, wh�ch �ncluded a m�xture of 

‘challenge and response’ �tems as well as ‘read and do’ 

�tems.  The crew rece�ved a takeoff clearance pr�or to 

arr�v�ng at the runway hold�ng po�nt, ahead of an a�rcraft 

which was on final approach.  Takeoff commenced at 

�9�3 hrs.

Prec�p�tat�on was encountered about �,000 ft after 

takeoff and propeller ant�-�ce was selected ON.  The 

autop�lot was also engaged.  The crew were g�ven a d�rect 

rout�ng towards Belfast, and cleared to cl�mb to FL�60 

(approx�mately �6,000 ft amsl).  The a�rcraft encountered 

heavy prec�p�tat�on dur�ng the cl�mb, and a number of 

v�sual checks were made for �ce.  When a�rframe �ce was 

seen, the crew sw�tched the a�rframe �c�ng protect�on 

system from MANUAL/OFF to FAST.  The crew reported 

that, at FL�00, they checked the alt�meter �nd�cat�ons, 
wh�ch were normal, and carr�ed out a number of other 
rout�ne check �tems.  As the a�rcraft cont�nued to cl�mb, 
the crew rece�ved an ICE DETECTED message on the 
ED, generated by the automat�c �ce detect�on system.  No 
act�on was necessary as a�rframe, eng�ne and propeller 
de-�ce systems were already on by th�s t�me, though �t 
was noted that the �ce bu�ld-up was except�onally heavy 
on a ded�cated and l�ghted sp�got. 

As the a�rcraft approached �ts cru�s�ng level, the crew 
received an “ALT MISMATCH” alert on their Primary 
Fly�ng D�splays (PFDs), warn�ng of a d�screpancy �n 
the d�splayed alt�tude.  A cross-check of the standby 
flight instrument display showed that the commander’s 
(left-hand) PFD was show�ng an erroneous alt�tude of 
approx�mately �50 ft below the co-p�lot’s PFD alt�tude.  
As the autop�lot was selected to rece�ve �ts �nputs from 
the r�ght hand (co-p�lot’s) �nstrument sources, the crew 
were content for �t to rema�n engaged.  

The a�rcraft levelled at FL�60, just above a cloud 
layer.   Soon after reach�ng FL�60, the crew began to 
exper�ence further d�screpanc�es between both �nd�cated 
alt�tudes and a�rspeeds, and observed heavy �c�ng on 
the a�rcraft structure.  The autop�lot then d�sconnected 
automat�cally.  The commander’s �nd�cat�ons of alt�tude 
and a�rspeed decayed rap�dly, and were replaced by red 
fa�lure �nd�cat�ons.  By select�ng the r�ght hand �nstrument 
sources to feed h�s own PFD, the commander was able to 
restore speed and alt�tude �nd�cat�ons to h�s d�splay.  The 
Air Traffic Controller handling the flight noticed that the 
a�rcraft’s SSR Mode C alt�tude had d�sappeared from h�s 
radar d�splay, and quer�ed �t w�th the crew.  In response, 
the commander requested an �mmed�ate descent, stat�ng 
that the crew were exper�enc�ng �nstrument problems 
and that he requ�red a descent to clear the �c�ng layer.  
The crew were cleared for a descent to FL80.  
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As the descent began, the co-p�lot’s alt�tude �nd�cat�on 
(now d�splayed on both p�lots’ PFD as a result of the 
commander’s source select�on) appeared to read 
correctly, but the a�rspeed �nd�cat�on began to show a 
decelerat�on at a rate wh�ch matched the decreas�ng 
alt�tude.  The co-p�lot kept the power levers at the cru�se 
sett�ng as the �nd�cated a�rspeed reduced, concerned that 
the a�rcraft was approach�ng a stall (he recalled see�ng an 
IAS of �34 kt).  Recogn�s�ng that th�s was an erroneous 
�nd�cat�on, the commander �ntervened and d�rected the 
co-p�lot to reduce power and to select an appropr�ate 
p�tch att�tude for the descent.  Both the alt�tude and 
a�rspeed �nd�cat�ons subsequently reduced rap�dly and 
were replaced by red fa�lure �nd�cat�ons. Both p�lots 
reported that several amber caut�on l�ghts �llum�nated on 
the Caut�on/Warn�ng Panel (CWP), assoc�ated w�th the 
�nstrument fa�lure �nd�cat�ons.

The commander made a ‘PAN-PAN’ call to ATC, stat�ng 
that the crew had lost all pressure �nstruments, and 
�n�t�ated the Emergency Checkl�st.  The controller ass�sted 
by prov�d�ng the crew w�th groundspeed readouts from 
h�s d�splay, and Mode C alt�tude �nformat�on, when �t 
became ava�lable �n the later stages of the descent.  Both 
p�lots reported that the standby IAS d�splay also showed 
a red FAIL �nd�cat�on dur�ng the descent, though �t was 
uncerta�n whether the standby alt�tude d�splay rema�ned 
val�d.

As the a�rcraft approached FL80, the PFD alt�tude 
�nd�cat�on returned and the co-p�lot used �t to level 
the a�rcraft.  Subsequently, the rema�n�ng a�rspeed and 
alt�tude �nd�cat�ons from both left and r�ght sources 
recovered to normal.  The crew cons�dered a d�vers�on, 
but it was decided that continued flight to Belfast at the 
lower level was the best opt�on, g�ven the relat�vely short 
d�stance to Belfast and the reported weather.  Dur�ng 
discussion between the flight crew immediately after the 

�c�ng encounter, the co-p�lot quer�ed the pos�t�on of the 
p�tot/stat�c probe heat sw�tches w�th the commander, and 
sa�d that he thought they may be OFF.  Later, ne�ther p�lot 
could be completely certa�n whether or not the sw�tches 
were phys�cally moved at th�s po�nt, but �nformat�on 
from the Fl�ght Data Recorder (FDR) was cons�stent w�th 
the standby p�tot/stat�c probe heat sw�tch� be�ng moved 
from OFF to ON, about three m�nutes after levell�ng at 
FL80, hav�ng been at OFF s�nce the start of the record�ng 
(sw�tches for the left and r�ght p�tot systems were not 
mon�tored by the FDR).  The a�rcraft landed at Belfast at 
about �950 hrs, w�thout further �nc�dent.  

Meteorological information

A broad warm sector was cover�ng the Ed�nburgh area at 
�800 hrs on the even�ng concerned, g�v�ng extens�ve layer 
cloud.  A t�ght �sobar�c grad�ent gave r�se to reasonably 
strong w�nds.  Upper a�r sound�ngs showed the freez�ng 
level to be at about 8,500 ft, and the -5ºC level at about 
�2,500 ft.  There was l�kely to have been large amounts of 
layered cloud to �2,000 ft, and poss�bly h�gher �n places.  
S�nce the surface temperature at Ed�nburgh was �2ºC, 
the a�rcraft was not cons�dered to be �n �c�ng cond�t�ons 
for takeoff.

Although �c�ng �s most commonly assoc�ated w�th large 
convect�ve clouds, layers of strat�form clouds can also 
conta�n large quant�t�es of supercooled droplets because 
such clouds �nclude cont�nuous, �f l�m�ted, convect�ve 
act�v�ty.  Temperature ranges �n wh�ch a�rframe �c�ng 
can be expected are from a sl�ghtly pos�t�ve temperature 
down to -40ºC, though severe �c�ng rarely occurs below 
about -�2ºC.

Footnote

�  For ease of read�ng, the term “pitot/static probe heat switch” �s 
reduced to “pitot heat switch” for the rema�nder of th�s report, unless 
requ�red �n full.
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Recorded information

Flight data

The aircraft was fitted with a 128 word per second Solid 
State FDR and Sol�d State Cockp�t Vo�ce Recorder 
(CVR).  The FDR recorded just over 26 hours of 
operat�on and was downloaded at the AAIB.  By the t�me 
the order was made for the preservat�on of the CVR, 
data for the incident flight had been over-written. 
 
Eng�ne start was at �902 hrs.  Pr�or to tax�, the eng�ne 
cond�t�on levers were advanced from the ‘START/

FEATHER’ pos�t�on to the ‘900’ pos�t�on (th�s commanded 
a constant propeller speed of 900 rpm).  Two and a half 
m�nutes later, the Cond�t�on Levers were then advanced 
to 95 degrees (correspond�ng to the ‘�020’ or ‘MAX’ 
position).  Analysis of the previous three flights showed 
that the cond�t�on levers were advanced d�rectly from 
the ‘START / FEATHER’ pos�t�on to the ‘MAX’ pos�t�on 
after eng�ne start w�thout an �ntermed�ate stop at the 
‘900’ pos�t�on.
 
Recorded �nformat�on showed that, just pr�or to takeoff, 
the pneumat�c de-�c�ng system sw�tch was e�ther �n the 
SLOW, FAST or MANUAL pos�t�on (�nd�v�dual pos�t�ons 
were not recorded). The standby p�tot heat sw�tch was 
OFF, as it had been from commencement of the flight 
record�ng2.  The p�tot heater has an assoc�ated p�tot heat 
caut�on l�ght wh�ch �s �llum�nated on the CWP based on 
actual heater current measurement. When there �s l�ttle or 
no heater current, the caut�on l�ght w�ll be on, �ndependent 
from the switch selection.  The previous 21 flights on the 
record�ng were checked and �n each case the standby 
p�tot sw�tch was recorded ON just after eng�ne start.

Footnote

2  The FDR records sw�tch pos�t�on as an open c�rcu�t or grounded 
electr�cal s�gnal.  Th�s s�gnal �s also w�red to both the Ice and Ra�n 
Protect�on System T�mer and Mon�tor�ng Un�t and the relay wh�ch 
suppl�es power to the standby p�tot heater.

No further parameters from the �ce protect�on system 
were recorded so that p�tot heat caut�on l�ghts for the 
No �, No 2 and standby systems, the pos�t�on of the No � 
and No 2 p�tot heat sw�tches and propeller de-�c�ng were 
not recorded.

At �9�3 hrs takeoff power was appl�ed.  As the 
a�rcraft was pass�ng �2,200 ft, the �ce detect�on system 
detected �ce, at wh�ch po�nt, the Stat�c A�r Temperature 
(SAT) sensor recorded a temperature of -3ºC.  Around 
20 seconds later, the barometr�c alt�tude from the left 
and r�ght A�r Data Computers (ADCs) began to d�verge, 
reach�ng a d�fference of 2�8 ft.  Accord�ng to the 
a�rcraft manufacturer, the tr�gger threshold for the ALT 
MISMATCH alert �s a funct�on of the alt�tude recorded 
by the left and r�ght ADCs.  At the t�me of max�mum 
alt�tude m�smatch, the threshold for th�s alert was �23 ft.

The a�rcraft levelled at �6,000 ft (FL�60), at wh�ch 
t�me the d�fference between the two recorded alt�tudes 
had reduced to around 50 ft, wh�ch was below the ALT 
MISMATCH threshold.  The a�rcraft was establ�shed �n 
cruise flight with the autopilot ALTITUDE HOLD mode 
engaged.  About 50 seconds later, the recorded alt�tude 
dropped around 200 ft w�th�n � second, to �5,800 ft.  
Th�s then slowly recovered to �6,000 ft.

Just under four m�nutes after levell�ng off, the �ce 
detect�on system aga�n detected the presence of �ce.  
Around 30 seconds later, both left and r�ght ADC 
altitudes began to fluctuate again.  As this occurred, the 
left ADC cal�brated a�rspeed (CAS) dropped to zero and 
the autop�lot d�sengaged.  About 20 seconds after th�s, 
the recorded alt�tude data from the left ADC dropped to 
zero ft (F�gure �).  The rema�n�ng alt�tude �nformat�on 
from the right ADC indicated that the fluctuations then 
ceased and the alt�tude recovered to �6,000 ft. 
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At �928 hrs, about 6 m�nutes after levell�ng at FL�60, a 
descent commenced w�th a CAS of 263 kt and ground 
speed of 270 kt.  Dur�ng the descent, the a�rspeed from 
the r�ght ADC decreased but the groundspeed �ncreased.  
Max�mum ground speed ach�eved was 302 kt wh�lst the 
a�rspeed �nd�cated 220 kt.  Dur�ng th�s descent, alt�tude 
data from the left ADC appeared to recover, but for no 
more than 6 seconds.   About a m�nute after the descent 
had begun, the CAS from the r�ght ADC decreased 

further, over a per�od of �6 seconds, to read zero kt.  

Two seconds after th�s, alt�tude data from the r�ght ADC 

recovered briefly to read 13,428 ft, but dropped to zero 

�mmed�ately afterwards.  Two further recover�es of 

the left ADC alt�tude were noted, but aga�n were only 

temporary.

Alt�tude data from the left and r�ght ADC was absent 

from the record�ng for the next two m�nutes.  The left 

Figure 1

Loss of flight data and aircraft descent
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ADC alt�tude data returned at 8,9�4 ft and, �7 seconds 
later, the r�ght ADC alt�tude also returned at the same 
value as the left ADC (F�gure 2).  CAS d�d not recover 
unt�l nearly three m�nutes after be�ng lost, as the a�rcraft 
was levell�ng at FL80, w�th an SAT of 2.75ºC.  Both 
CAS values recovered to w�th�n 3 kt of each other and 
w�th�n 30 kt of the ground speed.  No further anomalous 
behav�our was observed w�th alt�tude or a�rspeed for the 
remainder of the flight.

At �935 hrs, about 2 m�nutes after levell�ng at FL 80, 
the standby p�tot heat sw�tch was selected ON (F�gure 2).  
No parameters  from the standby �nstrumentat�on were 
recorded.  Stall system outputs rema�ned val�d, w�th no 
st�ck shaker or st�ck push events recorded dur�ng the 
flight.  Output from both Angle of Attack (AOA) vanes 
continued to vary within expected values for the flight 
cond�t�ons.

Figure 2

Aircraft level-off, flight data recovery and standby pitot heat switch position
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Radiotelephony data

Recorded rad�o transm�ss�ons showed that the crew 

of G-JECG contacted the Ed�nburgh Tower controller 

wh�lst tax��ng as �nstructed, and were asked to report 

pass�ng hold�ng po�nt Delta 3 (a short d�stance before 

the runway).  Forty seconds later the crew reported that 

they were approach�ng Delta 3 and were g�ven clearance 

to line up and take off.  There was one aircraft on final 

approach at this time, which had made an “EIGHT MILE” 

call before G-JECG was on frequency.  Immed�ately after 

the co-p�lot’s acknowledgment of the takeoff clearance, 

the controller instructed the aircraft on final approach 

to “CONTINUE THE APPROACH ONE TO DEPART”.  From 

the t�m�ng of the approach�ng a�rcraft’s rad�o call, and 

assum�ng �t had reduced to m�n�mum approach speed 

when G-JECG was �ssued takeoff clearance, �t would 

have been less than 4 nm from the runway as G-JECG 

l�ned up for takeoff.

Crew interviews

Initial interviews

The commander and co-p�lot were �nterv�ewed 

�nd�v�dually by the AAIB, two days after the �nc�dent.  

Informat�on from the FDR, wh�ch �nd�cated that the 

standby p�tot heat sw�tch had been selected to OFF for 

the majority of the flight, was not available until after 

the �n�t�al crew �nterv�ews.  However, the co-p�lot had 

already cons�dered the poss�b�l�ty that the p�tot heat 

sw�tches may �nadvertently been left off for takeoff, and 

he ra�sed th�s at �nterv�ew. 

The co-p�lot sa�d that he had developed a rout�ne of 

complet�ng two checkl�st �tems from memory before the 

tax� checkl�st was called for by the commander.  These 

were: select�on of p�tot heat sw�tches to ON and select�on 

of reduced torque for takeoff.  The p�tot heat sw�tches 

were an �tem wh�ch the co-p�lot was requ�red to act�on �n 

response to the checkl�st, and d�d not requ�re a response 

from the commander.
  

The co-p�lot sa�d that the �ssue of the ED �nd�cat�ons 

assoc�ated w�th the �ncorrectly set cond�t�on levers 

may have presented a d�stract�on, wh�ch could have led 

to the p�tot heat sw�tches be�ng left off.  Immed�ately 

after the eng�ne cond�t�on levers had been corrected, the 

commander called for the tax� checkl�st, by wh�ch t�me 

the co-p�lot would normally have turned the p�tot heat 

sw�tches ON.  There was therefore the poss�b�l�ty that the 

sw�tches were at OFF on th�s occas�on when the co-p�lot 

read the tax� checkl�st.

Furthermore, the l�ne-up checkl�st was carr�ed out as the 

a�rcraft was enter�ng the runway, as was usual pract�ce.  

W�th another a�rcraft on approach to land, the co-p�lot 

sensed a degree of urgency to commence the takeoff 

w�thout undue delay poss�bly pressur�s�ng h�m to complete  

the pre-takeoff checkl�st as soon as poss�ble.

The co-p�lot reported that he made the standard call 

“ALTIMETERS” as the a�rcraft passed FL�00.  On th�s 

cue, the commander, as “Pilot Not Flying” (PNF), 

should have carr�ed out certa�n act�ons (see ‘Checklists 
and procedures’ sect�on).  These would have �ncluded 

turn�ng off the land�ng l�ghts.  However, the co-p�lot 

reported that he turned the land�ng l�ghts off h�mself a 

short wh�le later, and was not certa�n whether or not the 

rest of the checks were done, although the commander 

stated that they were.

Concerning the discussion on the flight deck immediately 

after the descent to FL80, the co-p�lot sa�d that he 

expressed some doubt as to whether the p�tot heat 

sw�tches were phys�cally selected ON.  However, he d�d 

not th�nk the assoc�ated CWP caut�ons were �llum�nated 

then, or at takeoff.
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The commander recalled the �ssue of the eng�ne cond�t�on 
lever sett�ngs, although he thought �t had occurred on a 
prev�ous sector.   At �n�t�al �nterv�ew he d�d not ment�on 
the post-descent d�scuss�on regard�ng the p�tot heat 
sw�tches, but d�d state that he was sure the p�tot heat 
caut�ons l�ghts were not �llum�nated at takeoff.  

Both p�lots reported see�ng a number of CWP caut�ons 
dur�ng the �nc�dent, though ne�ther reported see�ng 
the p�tot heat system caut�ons.  The co-p�lot descr�bed 
“several” cautions, and the captain described between 
six and ten.  They both identified ELEV FEEL plus one 
or two others on the left s�de of the CWP, w�th the bulk 
of the capt�ons be�ng on the centre/r�ght of the panel.  
Both ment�oned that the major�ty of the capt�ons were 
�n the general area of the three stall warn�ng system 
capt�ons, towards the r�ght of the panel; the co-p�lot 
ment�oned that stall warn�ng capt�ons may have been 
among those he saw.  However, the crew’s A�r Safety 
Report on the �nc�dent stated that caut�ons seen �ncluded 
‘STALL SYSTEM’ and ‘PUSHER’ caut�ons.

Subsequent interviews

When the FDR data was analysed and the h�story of the 
standby p�tot heat sw�tch became known, both p�lots 
were asked for further clarification about the discussion 
�mmed�ately after the �c�ng encounter. 

The co-p�lot felt that the d�stract�ons dur�ng tax��ng could 
have accounted for m�ssed sw�tch select�ons.  After 
the �nc�dent, he vo�ced h�s concern to the commander 
about the p�tot heat sw�tch pos�t�ons, as they were 
small and not easy to see at night under reduced flight 
deck l�ght�ng.  The commander agreed that there had 
been some d�scuss�on, and that the co-p�lot thought 
the sw�tches m�ght have been off, but the commander 
thought the sw�tches appeared to be on.  Both recalled 
that the co-p�lot had put h�s hand up to the v�c�n�ty of the 

sw�tches, but the co-p�lot was not sure �f he had actually 
moved the sw�tches, and the commander thought that the 
co-p�lot had not done so.  Ne�ther p�lot thought that any 
of the assoc�ated three p�tot heat caut�on l�ghts had been 
�llum�nated on the CWP, though the co-p�lot observed 
that the caut�ons were on the far left of the panel, furthest 
from h�m.

Dur�ng d�scuss�on after land�ng, the co-p�lot had offered 
the poss�b�l�ty that the p�tot heat sw�tches may have been 
turned off �nadvertently by the commander at FL�00, 
�nstead of the land�ng l�ghts (wh�ch had been left on).  
The commander rejected th�s, po�nt�ng out that the 
master caut�on l�ght would have alerted the p�lots �f the 
switches had been turned off in flight.

Engineering investigation

The commander placed the a�rcraft unserv�ceable on 
arr�val �n Belfast, by mak�ng an entry �n the a�rcraft 
Techn�cal Log.  The operator’s eng�neer�ng personnel 
conducted a water dra�ns �nspect�on, checks of the 
p�tot head heaters, an operat�onal test of the A�r Data 
Computers, a sense and leak test of the p�tot/stat�c system 
and also a complete check of the Central Warn�ng System 
but no fault was found.  

The a�rcraft was subsequently returned to serv�ce and 
has not suffered any s�m�lar or related occurrences, 
and no other related A�r Safety Reports (ASR) or CAA 
Mandatory Occurrence Reports (MOR) have been ra�sed 
for th�s a�rcraft, e�ther before or s�nce. 
 
There have, however, been a number of occurrences 
on other DHC-8s within the operator’s fleet, involving 
suspected �c�ng of the p�tot/stat�c system.  Between 
22 October 2006 and 29 December 2006, s�x ASRs 
were ra�sed, �nclud�ng one for th�s �nc�dent.  Four of 
these ASRs were ra�sed for �nc�dents on the same day, 
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29 December 2006, all �nvolv�ng company DHC-8s �n 
the same general area and at the same t�me.  Between 
�8 August 2006 and 8 December 2007, �3 MORs were 
ra�sed by the operator, concern�ng related events.

Bombardier has introduced a set of modifications to 
�mprove the dra�nage of the p�tot/stat�c system and 
reduce the r�sk of �c�ng of the p�tot heads.  At the t�me of 
the incident G-JECG was fitted with the redesigned pitot/
static lines but did not have the modified pitot heads.

Aircraft information

General

The Dash 8-Q400 �s a h�gh-w�ng, tw�n-turboprop 
aeroplane manufactured by Bombard�er Inc. It �s a 
two-p�lot transport category a�rcraft approved for 
instrument flight and for flight into known icing 
cond�t�ons.  G-JECG carr�ed the manufacturer’s 
Product�on Ser�al Number 4098.

Ice protection

A�rcraft �ce and ra�n protect�on �ncludes �ce detect�on, de-
�c�ng, ant�-�c�ng, and ra�n removal systems. The de-�c�ng 
system uses eng�ne bleed a�r to operate convent�onal 
inflatable boot sections installed on the leading edges 
of the w�ngs, hor�zontal and vert�cal stab�l�zers, and 
to protect the eng�ne nacelle �nlet l�ps.  The ant�-�c�ng 
systems use electr�cal heat�ng elements to prevent 
�ce format�on. The system heats the lead�ng edges of 
the propeller blades, the three p�tot/stat�c probes, two 
Angle of Attack (AOA) vanes, engine intake flanges, 
w�ndsh�elds and both the p�lot’s s�de w�ndows.  

An Ice Detect�on System (IDS) uses two �ce detector 
probes to act�vely detect �c�ng cond�t�ons.  If one or both 
probes detect more than 0.5 mm of clear �ce, an ICE 
DETECTED message appears on the ED, wh�ch rema�ns 
d�splayed unt�l �c�ng �s no longer detected.  There �s no 

flight deck control for the Ice Detection System (IDS), 
wh�ch operates automat�cally as soon as electr�cal power 
�s ava�lable. 

The No �, No 2 and standby p�tot/stat�c probes 
�ncorporate �ntegral, electr�cally powered heaters wh�ch 
are switched on by the flight crew before flight to prevent 
�ce bu�ld up. All three p�tot/stat�c probes and the AOA 
vanes are controlled and mon�tored by separate modules 
of a T�mer and Mon�tor Un�t (TMU).  P�tot/stat�c probe 
heat �s controlled by the p�tot/stat�c probe heat sw�tches 
on the ice protection panel on the flight deck overhead 
panel (F�gure 3).  The PITOT HEAT STBY, �, and 2 
caut�on l�ghts on the CWP are �llum�nated based on 
the heater current measurement.  Normally the sw�tch 
select�on and the heater current w�ll agree. In the case 
of a heater or w�re fa�lure caus�ng an open c�rcu�t, the 
caut�on l�ght w�ll accurately �nd�cate the status of the 
heater, �e not be�ng powered, even though the sw�tch 
may be selected.

The AOA vanes are electr�cally heated automat�cally 
during flight; they do not require pilot selection.  There 
are no CWP caut�on l�ghts for AOA heater fa�lures.  
However, �f the Stall Protect�on Module (SPM) senses 
an AOA heater fa�lure, �t causes the PUSHER SYS FAIL 
caut�on l�ght to come on, and the appl�cable STALL 
SYST FAIL caut�on l�ght.

Flight deck displays

An Electron�c Instrument System (EIS) d�splays pr�mary 
flight data, navigation, engine and system parameters 
on five display units on the flight deck, including both 
p�lots’ PFDs and the ED.  Cr�t�cal a�r data �s suppl�ed to 
the flight instruments by the Air Data System (ADS).  In 
normal operat�on each p�lot rece�ves a�r data from h�s 
own data source: ADC � for the commander and ADC 2 
for the co-p�lot.  An ADC source revers�on selector 
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allows e�ther p�lot to select the oppos�te s�de a�r data 
source to feed h�s PFD.  

A�rspeed �s �nd�cated on a vert�cal scale and d�g�tal 
readout on the PFD.  A yellow IAS MISMATCH 
message on the PFD �nd�cates that the two ADC sources 
are prov�d�ng IAS values that d�ffer by �0 kt or more.  
If the a�rspeed parameter malfunct�ons, the scale and 
d�g�tal readout are removed and replaced by a red IAS 
FAIL message. 

Alt�tude �s s�m�larly �nd�cated on the PFD by a scale and 
d�g�tal readout.  A yellow ALT MISMATCH message 
appears on the PFD when ADC sources are prov�d�ng 
d�fferent barometr�c alt�tude values.  The message 

appears at a var�able threshold, rang�ng from a d�fference 
of 60 ft at sea level to �80 ft at 27,000 ft.  In the case of 
an alt�tude parameter fa�lure, the �nd�cat�ons are removed 
and replaced by a red ALT FAIL message.  

An �ntegrated electron�c standby �nstrument presents 
a�rspeed and alt�tude �nformat�on �n a s�m�lar, though 
simplified, format to that of the PFDs.  The instrument 
operates �ndependently and does not �nterface w�th other 
systems.  The standby a�rspeed and alt�tude funct�ons are 
�ndependent of the pr�mary ADS, and rece�ve data from 
pressure sensors wh�ch ut�l�ze pressure from the standby 
p�tot/stat�c probe.  If a fa�lure �n e�ther funct�on �s detected 
by �nternal mon�tors, the relevant �nformat�on �s removed 
from d�splay and replaced by a red fa�lure message.

Figure 3

P�tot/Stat�c probe heat sw�tches – panel layout and cockp�t v�ew

Pitot / static heat switches

Viewed from co-pilot’s seat

Landing light switches
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Central Warning System

The Central Warn�ng System (CWS) mon�tors 
aeroplane equ�pment malfunct�ons and unsafe 
operat�ng cond�t�ons.   Caut�on and warn�ng l�ghts 
provide a visual indication to the flight crew of a 
non-normal cond�t�on, and are housed �n a Caut�on/
Warn�ng Panel (CWP) forward of the overhead panel.  
If one on these �llum�nates, �t �s accompan�ed by a 
MASTER WARNING or MASTER CAUTION l�ght, 
located at eye-level on the center glaresh�eld, alert�ng  
the crew to the non-normal s�tuat�on. The MASTER 
CAUTION l�ght �s accompan�ed by a s�ngle ch�me, 
and the MASTER WARNING l�ght by three ch�mes.  
When e�ther the MASTER CAUTION or MASTER 
WARNING l�ght �s pressed, �t ext�ngu�shes and �s reset; 
�f a subsequent fault occurs, the MASTER CAUTION 
or MASTER WARNING light flashes with the new 
caut�on or warn�ng, unt�l e�ther �s pressed aga�n. A 
caut�on/warn�ng l�ght on the CWP rema�ns on for as 
long as the non-normal cond�t�on ex�sts.  

In the case of an IAS m�smatch, when the d�screpancy 
reaches �7 kt, the follow�ng amber caut�ons should 
�llum�nate:

a) RUD CNTRL (rudder control)
b) ELEVATOR FEEL
c) SPLR OUTBD (spo�ler outboard)
d) PITCH TRIM

Each of the three p�tot heat sw�tches has an assoc�ated 
caut�on l�ght on the CWP wh�ch �llum�nates �f the 
systems fa�ls or �s sw�tched off (F�gure 4).

Documentat�on suppl�ed by the a�rcraft manufacturer 
descr�bed fa�lure �nd�cat�ons for the a�rcraft’s stall 
warn�ng system.  In general terms, the three caut�ons 
assoc�ated w�th the system, NO � STALL SYST FAIL, 
NO 2 STALL SYST FAIL and PUSHER SYST FAIL, 
illuminated in flight only for failures which inhibited 
the Stall Protect�on System (SPS) from comput�ng 
st�ck-shaker and st�ck-pusher commands, such as fa�lures 

Figure 4

CWP arrangement and p�tot/stat�c caut�on l�ghts
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of the stall protect�on modules or the AOA vanes.  For 

other, non-cr�t�cal fa�lures, such as �nputs from the 

ADCs, the SPS would not be prevented from generat�ng 

a stall warn�ng �nd�cat�on, so the CWP caut�on l�ghts for 

such fa�lures would be �nh�b�ted unt�l 30 seconds after 

land�ng.  The fa�lure of both Mach number �nputs to the 

SPS would generate all three caut�ons only after land�ng.  

The d�str�but�on of relevant CWP caut�on l�ghts �s shown 

at F�gure 5.

Checklists and procedures

The operator’s Operat�ons Manual (OM) �ncluded 

deta�led �nstruct�ons about how var�ous checkl�st should 

be completed.  In general, checkl�sts were of a ‘challenge 

and response’ type, w�th some except�ons (see below).

 The ‘After Start’ checkl�st �ncluded the �tem:

‘Condition Levers………………MAX’

Dur�ng tax�, the commander would request the ‘tax�’ 

and the ‘l�ne-up’ checkl�sts, and these were always 

read aloud by the co-p�lot (F�gure 6).  Accord�ng to 

the OM, the co-p�lot was requ�red to ‘SAY and DO’ the 

checkl�st �tems, w�th a response only requ�red from the 

commander for items marked with a ‘●’.   The ‘PITOT 
STATIC’ (tax� checkl�st) and ‘CAUTION WARNING 
LIGHTS’ (l�ne-up checkl�st) were among those �tems not 

requ�r�ng a response from the commander.

Despite the specific instructions that the co-pilot should 

‘SAY and DO’ the tax� checkl�st �tems, the OM also 

stated that ‘set-ups or flows’ preceded certa�n checkl�sts, 

including the taxi checklist, and that such flows were 

performed automat�cally when the assoc�ated tr�gger 

was reached.  It went on to say that the checkl�st would 

then be called for, and that the checkl�st �tself may be the 

tr�gger.  The tr�gger for the tax� checkl�st was not stated, 

nor was any ‘set-up or flow’ listed.

The manufacturer’s A�rplane Fl�ght Manual called for 

the select�on of p�tot heat sw�tches �n �ts ‘pre-taxi’ 
checkl�st only when cond�t�ons of slush or wet 

snow-covered tax�ways ex�st. The sw�tches are 

normally selected ON as part of the ‘pre-take-off ’ 
checkl�st, a sequence �ntended to reduce thermal 

damage of the p�tot heads.  The manufacturer stated 

Figure 5

D�str�but�on of CWP caut�on l�ghts

Pitot heat (3) Stall warning (3) 

IAS MISMATCH (4) GPWS (1) 
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that, at the operator’s d�scret�on, �n order to standard�se 
procedures, the p�tot heat sw�tches may be selected ON 
�n the after-start check for all weather cond�t�ons.  The 
operator’s OM conta�ned expanded checkl�sts, wh�ch 
conta�ned add�t�onal �nformat�on or gu�dance regard�ng 
checkl�sts.  For the tax� checkl�st �tem ‘Pitot Static 
Switches’, the expanded checkl�st �ncluded the note: 

‘Under conditions of slush or wet snow covered 
runways, put on before commencing taxiing’. 

The crew act�ons requ�red pass�ng FL�00 were l�sted �n 
the OM thus (see F�gure 7):  

Simulator trial

A full-flight DHC-8-400 simulator was used to study the 
flight deck environment, and indications experienced by 
the crew.  Areas of part�cular �nterest were:

�. Operat�on and consp�cu�ty of p�tot heat 
sw�tches

��. Consp�cu�ty of p�tot heat caut�on l�ghts at 
various stages of flight

���. L�ght�ng cond�t�ons

Figure 6

Tax� and l�ne-up checkl�sts (operator’s Operat�ons Manual)

Figure 7

Operat�ons Manual crew act�on requ�red pass�ng Fl�ght Level �00

“Passing FL … climbing FL …”
Land / Taxi Lights ….     OFF

Fasten Belts ………

Checks:  Pressurisation, Anti-icing, 
Cabin Temp

“Altimeters”FL 100

PNFPFEVENT

As reqd by 
Captain
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�v. Fl�ght �nstrumentat�on �n normal and degraded/

fa�lure modes

v. Behav�our of sub-systems after ADC fa�lure/

�c�ng events

v�. Ergonom�c and human factors cons�derat�ons

The p�tot heat sw�tches were grouped together on 

the �c�ng panel �mmed�ately above the commander’s 

head.  The sw�tches were not large, and the�r throw 

was not great, such that it was difficult to be certain, 

when v�ew�ng the sw�tches �n �solat�on from e�ther 

seat, whether they were all ON or all OFF.  Th�s was 

part�cularly true from the co-p�lot’s seat, look�ng up 

and across the panel (F�gure 3), and even more so �n 

low l�ght�ng cond�t�ons.  However, th�s was only true 

when all the sw�tches were �n the same pos�t�on: �f one 

sw�tch was �n a d�fferent pos�t�on from the other two, 

the fact was more obv�ous.

The three p�tot heat caut�on l�ghts were grouped together 

on the left s�de of the CWP.  As expected, the caut�ons 

appeared obv�ous when �llum�nated together on an 

otherw�se dark panel.  However, �t was noted that the 

CWP �tself was not naturally �n the l�ne of s�ght of e�ther 

p�lot when seated correctly at the controls look�ng d�rectly 

ahead or down at the flight instruments.  While taxiing 

the three p�tot heat caut�ons could be �llum�nated but not 

obv�ous to e�ther p�lot.  Once a�rborne, �t was felt that the 

three caut�ons, �f �llum�nated, would be not�ced by the 

crew as they looked up to act�on �tems on the overhead 

panel, such as turn�ng off the land�ng l�ghts.  The v�sual 

�mpact made by the caut�ons themselves when the CWP 

was set to �ts n�ght DIM sett�ng was, to a l�m�ted extent, 

dependent upon the level of flight deck lighting selected 

by the crew.  Overall, the p�tot/stat�c caut�on l�ghts were 

generally less not�ceable from the co-p�lot’s (r�ght-hand) 

seat pos�t�on.  

The level of l�ght returned from the land�ng l�ghts when 
flying in cloud was felt to be accurately simulated, and 
th�s tended to lessen the �mpact of CWP caut�ons at the 
DIM sett�ng.  Sw�tches for the land�ng l�ghts were just 
above the left part of the CWP.  Although look�ng at these 
sw�tches would have brought CWP p�tot/stat�c caut�ons 
into line of sight, a qualified instructor on type (who 
was ass�st�ng dur�ng the deta�l and who also conducted 
training for the operator’s flight crews), noted that it was 
common for the l�ght sw�tches to be selected by feel 
only, be�ng the only sw�tches of that type �n that part 
of the overhead panel. The pressur�sat�on system panel 
was �mmed�ately above the land�ng l�ghts, and �t was 
noted that, unless the overhead panel l�ght�ng was set 
unusually d�m, cons�derable l�ght escaped from the d�als 
w�th�n the �nd�cator panel.  When the p�tot/stat�c l�ghts 
were �llum�nated, the�r consp�cu�ty was reduced sl�ghtly 
by th�s effect when v�ewed from the commander’s seat.

A number of �nstrument and ADS fa�lure/�c�ng scenar�os 
were exam�ned.  It was noted that the IAS MISMATCH 
message appeared at about �0 kt IAS d�screpancy, 
accompan�ed by autop�lot d�sengagement.  When outputs 
from ADC � were fa�led, the amber caut�ons RUD 
CNTRL, ELEVATOR FEEL, SPLR OUTBD and PITCH 
TRIM �llum�nated, w�th the MASTER CAUTION l�ght 
and ch�me, as expected.  It was not poss�ble to s�mulate a 
fa�lure of both ADCs, but a s�multaneous ADC � fa�lure 
and s�mulated �c�ng of the r�ght p�tot/stat�c head d�d not 
produce add�t�onal CWP caut�ons.  The caut�on l�ghts 
were spread evenly on the CWP w�th two on the left 
and two on the r�ght.  If p�tot/stat�c caut�ons were also 
�llum�nated, the major�ty of capt�ons were on the left of 
the CWP.

No stall system caut�ons �llum�nated dur�ng the s�mulator 
‘flight’ until after landing, at which point NO 1 STALL 
SYST FAIL, NO 2 STALL SYST FAIL and PUSHER 
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SYST FAIL caut�ons �llum�nated (on the r�ght s�de of 
the CWP).  Th�s was cons�stent w�th �nformat�on from 
the manufacturer regard�ng fa�lure of ADC �nputs to the 
stall warn�ng systems.  

With the engine condition levers advanced to the “900” 
detent, the eng�ne rat�ng mode annunc�at�on on the ED 
showed “MCL” (maximum climb rating) for each engine.  
The levers were cons�derably further aft (more vert�cal) 
than the fully forward, ‘MAX’ pos�t�on.  At the ‘MAX’ 
position, the ED displayed “NTOP” (normal takeoff 
power) and “BLEED” annunciations (with engine bleed 
selected on).

The type rat�ng �nstructor who ass�sted w�th the s�mulator 
tr�al reported that he had encountered �nstances of 
crew’s om�tt�ng ant�-�c�ng system select�ons �n error 
on the ground (part�cularly the p�tot heat sw�tches), 
and becom�ng a�rborne w�th the system(s) selected 
off.  Th�s was not common, but was usually assoc�ated 
w�th an abnormal level of pressure or d�stract�on as can 
be generated in a flight simulator. He commented that 
he had not seen th�s happen when crews exerc�sed the 
correct level of checkl�st d�sc�pl�ne.  On the subject of 
conspicuity of CWP cautions and fields of view, the 
same �nstructor reported cases �n the s�mulator of crews 
tax��ng the a�rcraft w�th a red eng�ne o�l pressure l�ght 
on the CWP wh�ch had fa�led to ext�ngu�sh after start, 
because the warning light was not in their natural field 
of v�ew dur�ng the tax� phase (the MASTER WARNING 
and MASTER CAUTION ‘attent�on-gett�ng’ l�ghts on 
the glaresh�eld would not �llum�nate �n th�s case, as the 
CWP l�ghts had rema�ned on s�nce eng�ne start).

Operator’s safety action 

The operator conducted an �nternal �nvest�gat�on �nto 
the �nc�dent.  Wh�lst �t was noted that standard operat�ng 
procedures had not been followed at all t�mes, the report 

made a number of �nternal recommendat�ons, wh�ch were 
under cons�derat�on at the t�me of wr�t�ng.  These �ncluded 
mov�ng the p�tot/stat�c probe heat sw�tch select�ons to the 
‘After start’ checkl�st, and requ�r�ng that fault d�agnos�s 
in the event of a failed takeoff configuration test should 
be carr�ed out w�th the a�rcraft stat�onary.  The second 
�tem was �ntended to el�m�nate poss�ble d�stract�ons and 
pressures wh�ch may have played a part �n th�s �nc�dent.  
The report also recommended mak�ng the CWP check 
before takeoff a ‘challenge and response’ �tem. 

Analysis 

A number of superficially similar events had been 
recorded �n both the company’s ASR system and also 
by the CAA MOR system.  These other events probably 
�nvolved �c�ng of the p�tot/stat�c system although the 
poss�b�l�ty of the p�tot/stat�c ant�-�ce system not be�ng 
selected ON �s not ra�sed �n any of them.  None of these 
other events �s assoc�ated w�th G-JECG.  Although the 
co-p�lot had h�mself ra�sed the poss�b�l�ty that the p�tot 
heat sw�tches were left OFF for take-off, both p�lots 
thought that they would certa�nly have not�ced �f the 
CWP caut�on l�ghts had been �llum�nated before the 
�nc�dent.  They must have bel�eved that the caut�ons were 
not on, s�nce otherw�se they would not have commenced 
takeoff.  However, FDR data showed that the standby 
p�tot heat sw�tch rema�ned OFF until a point in the flight 
when a d�scuss�on about the sw�tch pos�t�ons occurred, 
about wh�ch po�nt �t was selected ON.  Although ne�ther 
p�lot reported be�ng certa�n that the sw�tch was moved, 
the FDR data showed that �t was.  

The poss�b�l�ty of an erroneous FDR s�gnal for the 
standby p�tot heat sw�tch was cons�dered, and �t �s 
acknowledged that the FDR s�gnal records only e�ther 
an open or ground c�rcu�t based on the sw�tch pos�t�on.  
However, FDR data from the 21 previous flights showed 
the switch being operated at the correct phase of flight, 
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and �t cont�nued to show operat�on �n the correct sense 
after this incident.  Additionally, the recorded in-flight 
switch movement occurred at a point in the flight when 
the co-p�lot ra�sed doubts about the pos�t�on of the p�tot 
heat sw�tches and, by h�s own report, may poss�bly 
have moved them.  G�ven the generally h�gh level of 
confidence in FDR data together with the continued 
correct funct�on�ng of the standby p�tot heat system 
on earlier and subsequent flights, it was concluded that 
the FDR s�gnal relat�ng to the standby p�tot heat sw�tch 
was val�d.

The p�tot heat sw�tches were normally selected e�ther 
all ON or all OFF; �t would be an unusual event to move 
a single switch in isolation, either in flight or on the 
ground.  Th�s, comb�ned w�th the fact that a s�ngle sw�tch 
out of pos�t�on �s more l�kely to have been not�ced, 
strongly suggests that all three p�tot heat sw�tches were 
OFF for the majority of the flight, and therefore turned 
ON at the same t�me, a scenar�o that �s supported by the 
recorded a�r data, though not by the crew’s accounts.  
The v�ew of the �nvest�gat�on team was that all three 
p�tot heat sw�tches were �n the OFF pos�t�on from before 
takeoff unt�l after the descent to FL80.

The fact that ne�ther p�lot could be absolutely certa�n 
about whether the p�tot heat sw�tches had actually been 
moved after the �nc�dent may be due to the stress of the 
s�tuat�on.  Although the crew d�d not recall see�ng any 
p�tot heat caut�ons on the CWP, the probab�l�ty of them 
all not �llum�nat�ng w�th the sw�tches at OFF �s extremely 
low.  It would have requ�red �ndependent systems to each 
have s�multaneous undetected faults wh�ch d�d not affect 
other CWS caut�ons.  Furthermore, the faults would have 
to be temporary, and affect only the very flight on which 
at least one of the p�tot heat sw�tches was known to have 
been left OFF for takeoff.  Therefore, �t was cons�dered 
that the three p�tot heat caut�on l�ghts were �llum�nated 

on the CWP from before take-off unt�l after the descent 

to FL80.  

Dur�ng the post-�nc�dent d�scuss�on between the p�lots, 

reference was made to the pos�t�on of the p�tot heat 

sw�tches, and, from the FDR, at least one was actually 

moved from OFF to ON.  It �s unl�kely that reference 

was not made to the CWP caut�ons at the same t�me, 

�f there was any doubt about the sw�tch pos�t�ons.  As 

at least one p�lot reported the possibility that a sw�tch 

was moved, and both p�lots reported that the assoc�ated 

p�tot heat caut�on l�ghts were not �llum�nated, �t may 

be expected that a measure of doubt ex�sted at that 

t�me about the �ntegr�ty of the CWP (although ne�ther 

p�lot expressed such a doubt).  However, there was no 

reported attempt to ‘troubleshoot’ th�s by, for example, 

s�mply cycl�ng a p�tot heat sw�tch, nor was any report 

made by the crew, after land�ng or s�nce, about the 

rel�ab�l�ty of the CWS.  

The co-p�lot’s rout�ne of select�ng the probe heat 

sw�tches before the checkl�st called for th�s act�on 

probably contr�buted to the �nc�dent, though �t was by 

no means the only factor.  Although he recogn�sed that 

th�s was not the correct checkl�st d�sc�pl�ne, �t should be 

noted that the operator’s own OM d�d conta�n somewhat 
conflicting guidance in this respect, in that it referred 

to a ‘set-up or flow’ wh�ch preceded the tax� checkl�st, 

though none was l�sted.  On th�s occas�on the co-p�lot 

was d�stracted by the �ncorrect ED �nd�cat�ons, such that 

when the commander called for the tax� checkl�st, the 

co-p�lot had not completed h�s own memory �tems.  Th�s 

created the potent�al for an act of om�ss�on: the co-p�lot 

had become used to respond�ng to the checkl�st �tem 

‘PITOT STATIC’ w�th the knowledge that he had already 

moved the sw�tches, and therefore probably d�d so on 

th�s occas�on w�thout pos�t�vely check�ng the sw�tches 

or CWP caut�on l�ghts.
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The tax� route to the runway was qu�te short, and the 
crew rece�ved a l�ne-up and takeoff clearance before 
reach�ng the normal runway hold�ng po�nt.  W�th another 
aircraft on final approach, there was an element of time 
pressure (at least from the co-p�lot’s perspect�ve) to 
become a�rborne exped�t�ously.  As the commander 
was tax��ng the a�rcraft, there had to be a hand-over 
of control on the runway, probably soon after the co-
p�lot read the last of the l�ne-up checkl�st �tems, wh�ch 
was ‘CAUTION WARNING LIGHTS…..CHECK’.  Th�s 
CWP check e�ther d�d not occur or was �neffect�ve, and 
th�s was not not�ced by the commander.  The handover 
of control may have �nterfered �n some way w�th the 
co-p�lot’s normal method of check�ng the CWP, and 
was probably also influenced by the aircraft on final 
approach, awa�t�ng a land�ng clearance.

Simulator trial

The s�mulator tr�al showed that �t was poss�ble to tax� 
the a�rcraft w�th CWP caut�ons �llum�nated but w�th 
ne�ther p�lot aware of the fact, unless e�ther a del�berate 
scan was made of the CWP or the p�lot’s attent�on 
was d�rected to the forward overhead panel area.  The 
pos�t�on of the probe heat sw�tches �n the checkl�st 
sequence meant that �t was normal on every flight 
(unless tax�ways were contam�nated) to tax� w�th the 
probe heat caut�ons �llum�nated (�e probe heat sw�tches 
OFF).  It is difficult to say whether this fact may have 
had a bear�ng on th�s �nc�dent, but �t �s �mportant to 
stress that a correct and d�sc�pl�ned use of the checkl�st 
should alert the flight crew to the fact before takeoff.  
However, the operator was cons�der�ng mov�ng the 
probe heat sw�tches to the after-start checkl�st as a 
d�rect result of th�s �nc�dent.

Central Warning System

Both crew members descr�bed a number of CWP 
cautions illuminating; the commander put the figure 

at between six and ten, and the co-pilot “several”.  
Out of 84 amber caut�on l�ghts on the CWP, four are 
d�rectly assoc�ated w�th an IAS m�smatch and three are 
assoc�ated w�th the stall warn�ng system.  Add�t�onally, 
a GPWS l�ght �nd�cates an �nval�d or defect�ve ground 
prox�m�ty warn�ng computer; th�s system rece�ves �nputs 
from ADCs � and 2 and generates ground prox�m�ty 
warn�ngs when the a�rcraft �s between 50 ft and 2,450 ft 
rad�o alt�tude.  Th�s �s the only caut�on, other than the 
seven prev�ously ment�oned, that mon�tors a system 
wh�ch rece�ves an IAS or barometr�c alt�tude �nput.  
However, the GPWS caut�on does not �llum�nate for IAS 
m�smatches.

Both p�lots �nd�cated that the major�ty of CWP caut�ons 
were toward the r�ght of the panel, but such a spread of 
caut�ons appears to be dependent upon �llum�nat�on of 
the stall warn�ng caut�ons. However, the stall warn�ng 
caut�ons would not �llum�nate �n the a�r for an IAS 
m�smatch or loss of ADC �nputs, such as assoc�ated 
w�th th�s �nc�dent.  Instead, th�s would requ�re fa�lures 
that would render the stall warn�ng systems �ncapable 
of generat�ng the�r respect�ve warn�ngs.  In an �c�ng 
scenar�o, th�s would most l�kely be a loss of �nformat�on 
from, or loss of heat�ng of, the AOA probes, although 
these were heated automat�cally as long as electr�cal 
power was ava�lable. 

The FDR confirmed that AOA information remained 
valid throughout the flight and that the stall warning 
system outputs rema�ned val�d.  It was therefore the 
v�ew of the �nvest�gat�on team that the stall warn�ng 
caut�ons, �f they �llum�nated at all, d�d so only after 
land�ng at Belfast.  There was therefore the poss�b�l�ty 
that the crew may have noted the caut�ons on land�ng 
and later �ncorrectly recalled them as hav�ng �llum�nated 
in flight.  It was concluded that only four CWP cautions 
probably �llum�nated dur�ng the �nc�dent, as a d�rect 
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result of the IAS m�smatch (the autop�lot d�sconnect 
warn�ng l�ght was separate from the CWP).  These were 
spread equally between left and r�ght s�des of the CWP 
panel.  If the probe heat caut�ons are added, th�s makes 
a total of seven wh�ch matches each p�lot’s est�mate, 
though the bulk of them would clearly be on the left 
s�de, not the centre/r�ght as the crew recalled.  It was 
not poss�ble to reconc�le the d�fferences between the 
crew’s reports and the other �nformat�on ava�lable to the 
�nvest�gat�on, �nclud�ng the recorded data, �nformat�on 
from the manufacturer and observat�ons dur�ng the 
s�mulator tr�al.  

Flight crew effectiveness

The �nc�dent would have been d�sor�entat�ng and 
confus�ng and the crew were faced w�th a ser�ous loss 
of flight instrumentation.  However, there are a number 
of aspects which suggest that the flight crew were, at 
t�mes, not work�ng together as effect�vely as poss�ble, 
although the reasons for th�s are not obv�ous.  It �s qu�te 
l�kely that the crew’s workload was one factor �n the�r 
performance.  There were undoubtedly d�stract�ons and 
pressures dur�ng the tax� and early takeoff phase, as well 
as the matter of mon�tor�ng the �c�ng and general poor 
weather s�tuat�on dur�ng the cl�mb.  

It �s known that the after-start act�ons were not fully 
completed at first and that the challenge and response 
�tem �n the after-start checkl�st was completed w�thout 
an effect�ve check by e�ther p�lot of the cond�t�on levers 
or the ED �nd�cat�ons.  Desp�te the crew’s recollect�ons, 
the probab�l�ty �s that the checkl�st was completed 
�ncorrectly result�ng �n the probe heat sw�tches be�ng 
left at OFF.  Then, before takeoff, a cr�t�cal check of 
the CWP was �neffect�ve and the a�rcraft subsequently 
became airborne with flight critical systems not 
operat�ng.

The check �tems at FL�00 were not fully completed 
by the commander.  As these �ncluded a check of the 
pressur�sat�on and ant�-�c�ng systems, and �nspect�on of 
these panels should also have brought the relevant part of 
the CWP �nto v�ew, �t may be concluded that the FL �00 
�tems were not carr�ed out by e�ther p�lot.  One effect of 
th�s was that the a�rcraft cont�nued to cl�mb for a short 
while further with the landing light glare reflected from 
the cloud, cont�nu�ng to reduce the consp�cu�ty of the 
probe heat l�ghts wh�ch were selected to the n�ght ‘DIM’ 
sett�ng.

Manufacturer’s procedures

It is desirable to minimise a flight crew’s workload during 
the tax� phase, and some other a�rcraft manufacturers 
elect to sw�tch on the p�tot heat sw�tches pr�or to tax�.  
In this case, the manufacturer had a specific reason 
for delay�ng the p�tot heat sw�tch select�ons (unless 
requ�red for env�ronmental cons�derat�ons), namely the 
avo�dance of thermal damage to the p�tot/stat�c probe 
heads.  This procedure was reflected in the operator’s 
OM, and the flight crew had been correctly trained 
�n such procedures.  These establ�shed procedures 
prov�ded two formal�sed opportun�t�es for the p�tot 
heat sw�tches to be checked pr�or to takeoff.

Contributory factors

A comb�nat�on of non-standard use of the checkl�st, 
distraction on the flight deck and external pressure 
contr�buted to the a�rcraft tak�ng off w�th the p�tot/stat�c 
probe heat sw�tches �ncorrectly selected OFF.  A h�gh 
workload dur�ng the cl�mb �n poor weather and heavy 
�c�ng cond�t�ons probably contr�buted to further m�ssed 
checkl�st act�ons, such that the a�rcraft cl�mbed to �ts 
cru�s�ng level w�thout the om�ss�on be�ng not�ced. The 
result�ng �nstrument fa�lure �nd�cat�ons and subsequent 
recovery of �nformat�on were cons�stent w�th the probe 
heat sw�tches be�ng OFF unt�l after the �nc�dent had 
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occurred.  The pos�t�on of the CWP meant that, under 
specific circumstances, it may not have been readily 
obv�ous to the crew that p�tot heat caut�on l�ghts were 
�llum�nated. 
 
Flight crew response

Although the crew were consulted dur�ng the 
�nvest�gat�on and the report product�on process, they 
expressed concerns about the v�ews conta�ned �n the 

analys�s of the facts �n th�s report. In part�cular they 
were concerned about rel�ab�l�ty of the FDR data �n 
determ�n�ng the phys�cal pos�t�on of the standby p�tot 
heat switch.  Furthermore, they felt that insufficient 
we�ght had been g�ven to the�r recollect�on of events.  
The conclus�ons �n th�s report however, recogn�se 
that anomal�es and d�screpanc�es ex�sted �n the crew’s 
accounts, which were difficult to reconcile with recorded 
and other �nformat�on. 
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INCIDENT

Aircraft Type and Registration:  Embraer EMB-�45EP, G-RJXA

No & Type of Engines:  2 Rolls-Royce AE 3007A turbofan eng�nes

Year of Manufacture:  �999

Date & Time (UTC):  �0 May 2007 at �2�5 hrs

Location:  In the cl�mb, 20 nm south-west of Aberdeen A�rport

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

Persons on Board: Crew - 4  Passengers - �6

Injuries: Crew - None  Passengers - None

Nature of Damage:  No � IC-600 computer unserv�ceable

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

Commander’s Age:  36 years

Commander’s Flying Experience:  5,000 hours (of wh�ch 3,000 were on type)
 Last 90 days - ��2 hours
 Last 28 days -   39 hours

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

Synopsis

Approx�mately four and a half m�nutes after takeoff from 
Aberdeen (Dyce) A�rport, wh�le �n the cl�mb pass�ng 
FL��6, the Eng�ne Ind�cat�ng and Crew Alert�ng System 
(EICAS) caut�on and the ‘AUTOPILOT DISCONNECT’ 
warn�ngs sounded.  At the same t�me the commander’s 
Pr�mary Fl�ght D�splay, Mult� Funct�on D�splay and 
EICAS went blank and smoke appeared from the left 
s�de of h�s seat.  After the crew declared an emergency 
and completed l�m�ted cockp�t dr�lls, G-RJXA returned 
to Aberdeen, where �t landed w�th�n �5 m�nutes w�thout 
further �nc�dent.  The a�rcraft’s No � Integrated Av�on�cs 
Computer (IC-600) had fa�led.

History of the flight

G-RJXA was on a scheduled flight from Aberdeen (Dyce) 
A�rport to Manchester A�rport.  Th�s was the operat�ng 
crew’s fourth and final sector of the day.  The co-pilot 
was PF for th�s sector.

The start up, takeoff and �n�t�al cl�mb proceeded w�thout 
event.  Approx�mately four and a half m�nutes after 
takeoff, wh�le �n the cl�mb pass�ng FL��6, the Eng�ne 
Ind�cat�ng and Crew Alert�ng System (EICAS) caut�on 
and the ‘Autop�lot (AP) d�sconnect’ warn�ngs sounded.  
At the same t�me the commander’s Pr�mary Fl�ght D�splay 
(PFD), Mult� Funct�on D�splay (MFD) and EICAS went 
blank and smoke appeared from the left s�de of h�s seat.  
The flight deck crew described this as a “smoky haze” 
and they smelt an “acrid burning smell”.  After the PFD, 



28©  Crown copyr�ght 2008

 AAIB Bulletin: 4/2008  G-RJXA EW/C2007/05/03 

MFD and EICAS went blank a red ‘X’ was d�splayed 
on the screens.  The Rad�o Management Un�t (RMU) 
had also changed to an Eng�ne d�splay.  The commander 
declared an in-flight emergency to ATC, and a return to 
Aberdeen was �n�t�ated.  At the t�me the a�rcraft was �n 
IMC and the co-pilot flew the aircraft manually.

Soon after the descent was �n�t�ated, the commander sa�d 
to the co-p�lot that he was select�ng the AUTO/MAN 
sw�tch, on the pressur�sat�on control panel at the rear of 
the centre pedestal, to MAN (MANUAL) he then rotated 
the manual controller to the � o’clock pos�t�on.  He d�d 
th�s w�thout referr�ng to the Qu�ck Reference Handbook 
(QRH).

Three m�nutes after the start of the �nc�dent the 
commander gave the sen�or member of the cab�n crew a 
NITS1 br�ef, us�ng the �nterphone, and enqu�red whether 
there was any smoke �n the cab�n.  She repl�ed that there 
was a strong smell at the front of the passenger cab�n.  
The commander then sa�d that they expected to land �n 
approximately 10 minutes and asked her to try and find 
the source, �f she had t�me.  The commander then sa�d 
to the co-pilot “FORGET ALL THE CHECKS THERE’S NO 

TIME”.  He added there was only a l�ttle smell of smoke 
and “I’M HAPPY TO CONTINUE WITHOUT MASKS ARE 

YOU?”.  The co-p�lot agreed.  Approx�mately 30 seconds 
later the commander said “IT STINKS IN HERE” add�ng 
they had to land as soon as poss�ble.

Two m�nutes later the cab�n crew contacted the 
commander and sa�d that there was only a smell of smoke 
and a “smoky haze” at the front of the passenger cabin. 

Footnote

�  A ‘NITS’ br�ef �s g�ven to the sen�or member of the cab�n crew, 
by the operat�ng crew, �n the event of an �nc�dent or emergency.  NITS 
stands for Nature [of emergency], Intent�ons, T�me [ava�lable before 
land�ng] and Spec�al �nstruct�ons e.g. whether there w�ll be a need to 
evacuate upon land�ng.

The commander �nformed them that he had turned the 
No � a�r cond�t�on�ng pack OFF.  Dur�ng th�s exchange 
the commander had to �nterrupt the cab�n crew �n order 
to acknowledge and act�on �nstruct�ons from ATC.

Radar vectors from ATC put the a�rcraft on a clos�ng 
head�ng for a pos�t�on 5 nm out on the runway centrel�ne 
and �t broke cloud at approx�mately �,500 ft amsl.  Once 
below cloud the commander qu�ckly became v�sual 
w�th Runway 34, but as the co-p�lot could not see �t; the 
commander took control.  After the Land�ng checkl�st 
was completed, the commander asked the co-p�lot to try 
to contact the cab�n crew, at approx�mately 300 ft aal, �n 
order to see how the smoke was �n the cab�n; they d�d 
not respond.

The a�rcraft landed on Runway 34, �5 m�nutes after the 
�nc�dent started, w�th the red ‘X’ st�ll on the commander’s 
PFD, MFD and EICAS.  The a�rcraft vacated Runway 34 
onto Runway 32, where �t was brought to a stop and 
an evacuat�on �n�t�ated w�th the AFRS �n attendance.  
All passengers and crew vacated the a�rcraft w�thout 
�nc�dent.

At no t�me dur�ng the �nc�dent d�d the crew put on the�r 
oxygen masks, �nstruct the cab�n crew to put on the�r 
oxygen masks, deploy the passenger oxygen masks or 
refer to the QRH.  Throughout the approach, to Aberdeen, 
the commander handled all the commun�cat�on w�th ATC 
and the cab�n crew. 
 
Quick Reference Handbook (QRH)

Smoke checklists

There are three checkl�sts assoc�ated w�th smoke, �n the 
QRH, for th�s operator’s EMB �45 a�rcraft.  They are 
‘A�r Cond�t�on�ng Smoke’, ‘Electr�cal System F�re Or 
Smoke’ and ‘Cab�n F�re Or Smoke’.
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After the descr�pt�on of the cond�t�on, for the use of the 
checkl�st, the follow�ng four act�ons are common to all 
three dr�lls.  They are boxed to �nd�cate that they are 
Immed�ate Act�ons (IA), that �s, �tems to be done from 
memory:

Crew Oxygen Masks........DON, 100%
Smoke Goggles................DON
Crew Communication......ESTABLISH
Recirculation Fan.............PUSH OUT

The follow�ng checkl�st �s to be done to remove smoke 
once the source has been �solated (F�gures �a and �b):

Figure 1a

Figure 1b
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Display and IC failures

The follow�ng �s the D�splay Fa�lure checkl�st, for the symptoms the commander exper�enced (F�gure 2):

Figure 2
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The follow�ng �s the ‘IC Fa�lure’ dr�ll to wh�ch the ‘D�splay Fa�lure’ checkl�st d�rects the crew (F�gure 3):

Weather information

The METAR for Aberdeen A�rport, �ssued at �220 hrs, 
reported that the w�nd was from 020º at 9 kt, there 
were FEW clouds at 900 ft aal and BROKEN clouds at 
�,000 ft aal, the a�r temperature was 8ºC, the dew po�nt 
was 7ºC and the QNH was 995 mb.

Crew’s comments

Commander’s comments

The commander had been w�th the operator s�nce 
September 2000.  He had a total of 5,000 hrs, 3,000 of 
wh�ch were on type, w�th �,500 hrs �n command.

The commander commented that he d�d not put h�s 
oxygen mask on as there was only a small amount 
of smoke.  After the smoke had cleared, and hav�ng 
d�scussed �t w�th the co-p�lot, he d�d not want to put h�s 
oxygen mask on as he was concentrat�ng on mon�tor�ng 
the co-pilot, thought it might “hamper things” and did 
not want to cause undue concern to the passengers �n the 
event of do�ng an announcement w�th the mask on.  He 
added that if the smoke returned, or if he felt “giddy”, he 
would have put on h�s oxygen mask.

The commander sa�d that a tra�n�ng capta�n had 
demonstrated the smoke removal Immed�ate Act�ons 

Figure 3
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to h�m dur�ng a s�mulator check and had told h�m that 
th�s was the best way to deal w�th smoke events �n the 
cockp�t.

Co-pilot’s comments

The co-p�lot had been w�th the operator s�nce January 
2006. He had a total of 2,200 hrs w�th 700 hrs on type.

The co-p�lot commented that he d�d not call for the 
appropr�ate QRH checkl�st as he was concentrat�ng 
on manually flying the aircraft.  Additionally, he was 
worr�ed h�s screens m�ght go blank too.

He added he had done some screen fa�lure tra�n�ng �n the 
s�mulator but had not done any ‘IC fa�lure’ tra�n�ng.

CAP 768 - Guidance Material for Operators

Chapter �5, Emergency Procedures and Oxygen 
Requ�rements, of CAP 768 conta�ns the follow�ng:

‘2 Use of Oxygen

2.1 Smoke and Fumes in the Flight Deck

2.1.1 The first action in the event of smoke or fumes 
in the flight deck should be for the flight crew to 
don oxygen masks and establish communications. 
If during flight it appears that both pilots are 
suffering from some form of incapacitation or that 
one pilot appears to be in any way incapacitated 
for no obvious reason, then the flight crew should 
don oxygen masks without delay.

2.1.2   Operations manual procedures should 
contain detailed instructions to crews on the 
necessity to use oxygen masks at 100% whenever 
contamination is present or suspected and 
the need to establish communications by the 
appropriate switch selections. In addition, cabin 

crew should monitor the flight deck, but this 
should not be to the detriment of other emergency 
procedures such as dealing with cabin smoke 
or fires, especially where only one cabin crew 
member is carried. Incapacitation procedures 
should be practised regularly during recurrent 
training and case based studies are discussed at 
joint flight deck/cabin crews’ safety training. The 
potential for a smoke/fumes event to adversely 
affect the subsequent operating effectiveness 
of the flight or cabin crew must be considered. 
Flight crews should be aware that the first action 
in the event of smoke or fumes in the flight deck 
should be to don oxygen masks and establish 
communications.’ (AAIB Bold type)

Th�s gu�dance �s conta�ned �n Part B, Sect�on 3.3 of the 
operator’s Operat�on Manual.

The operator commented that all crews should complete 
the IA stated in the QRH at the first signs of smoke and 
should refer to the QRH before complet�ng any complex 
checkl�st such as smoke evacuat�on.

Crew training

Dur�ng the�r �n�t�al convers�on and recurrent tra�n�ng 
�n the s�mulator, crews regularly pract�se operat�ng the 
a�rcraft w�th oxygen masks on dur�ng an appropr�ate 
emergency.  Add�t�onally, they pract�se mon�tor�ng the 
PF, while the aircraft is being flown manually, at the 
same t�me as complet�ng checkl�sts and wear�ng oxygen 
masks dur�ng h�gh workload scenar�os.

Flight Recorders

General

The aircraft was equipped with a flight data recorder 
(FDR) and a cockp�t vo�ce recorder (CVR), capable of 
record�ng a m�n�mum durat�on of 25 hours of data and 
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�20 m�nutes of aud�o respect�vely.  The arch�tecture of 
the FDR system was such that the major�ty of recorded 
parameters were acqu�red from the No � IC-600.  In the 
event of the IC-600 fa�l�ng, the FDR would cont�nue to 
operate, but all assoc�ated parameters would stop be�ng 
recorded, w�th no prov�s�on for alternate data sources.  
Unaffected FDR parameters were: tr�-ax�al accelerat�ons, 
control column and control wheel pos�t�ons, rudder pedal 
pos�t�ons, brake pressures and the clock.

Incident data

Both the FDR and CVR were removed from the a�rcraft 
and successfully replayed at the AAIB.  The CVR 
provided audio for the entire flight; from pre-flight 
checks to final shutdown.  All the recorded parameters 
were ava�lable from the FDR, unt�l the fa�lure of the 
No � IC-600.  Th�s occurred at ��54 hrs as the a�rcraft 
was cl�mb�ng through FL��6 and the a�rcraft had been 
a�rborne for about four and a half m�nutes.  The a�rcraft 
landed at about �209 hrs, w�th the FDR and CVR 
stopp�ng about one m�nute later as the a�rcraft was shut 
down.

Engineering

System description

The aircraft is fitted with two IC-600 computers which 
are the pr�mary components of the �ntegrated av�on�cs 
system.  They exchange �nformat�on w�th all other 
components, perform a cross-check w�th each other and 
manage all the information for the flight displays.  Each 
IC-600 unit has a symbol generator and flight director.
The No � IC-600 has an add�t�onal autop�lot funct�on.

There are two PFDs, two MFDs and one EICAS d�splay.  
In normal operat�on the left PFD, MFD and the EICAS 
d�splay are dr�ven from the No � IC-600 computer, 
and the r�ght PFD and MFD dr�ven by No 2 IC-600 
computer.  In the event of an IC-600 computer fa�lure, 

the correspond�ng PFD, MFD and EICAS d�splays 
w�ll go blank and the No � Rad�o Management Un�t 
(RMU) d�splay on the control pedestal forward panel 
w�ll automat�cally sw�tch over to d�splay the ENGINE 
BACKUP � page.

A revers�onary panel �s located outboard of each PFD.  
Th�s �s used to select the format of the d�splay for the MFD 
and select the source of the A�r Data Computer (ADC), 
Att�tude and Head�ng Reference System (AHRS), and 
the IC-600 s�gnal generator for the PFD and MFD.  By 
press�ng the symbol generator button (SG) the alternate 
IC-600 �s used as the source for the d�splays.

Engineering investigation

The operator determ�ned that the smoke had been 
caused by the fa�lure of the No � IC-600 computer.  Two 
c�rcu�t breakers (CBs) assoc�ated w�th the No � IC-600 
computer were found to have ‘popped’.  An IC-600 
Input Bus Fa�l message was recorded at ��:54:40 hrs by 
the Central Ma�ntenance Computer (CMC).  The un�t 
was replaced, the a�rcraft w�r�ng was checked, and the 
a�rcraft was returned to serv�ce and operated w�thout 
further �nc�dent.

The IC-600 un�t, Part No 70�7000-82340 Ser�al 
No 0�0�3899, wh�ch had been removed, was taken 
to the manufacturer’s fac�l�ty �n the UK and then sent 
for further exam�nat�on �n the USA.  The fa�lure was 
traced to a ceram�c capac�tor on the power supply A� 
C�rcu�t Card Assembly (CCA) wh�ch �s one of four 
filter capacitors used to eliminate noise on the 150 VDC 
�nput.  The capac�tor �s not part of an act�ve c�rcu�t and 
�ts fa�lure alone would not affect un�t operat�on.

There are two poss�ble fa�lure modes for a capac�tor: ‘open’ 
or ‘shorted’.  Had the capac�tor shorted, the power supply 
over-voltage protect�on would have tr�ggered and an 
�mmed�ate shutdown of the IC-600 would have occurred.  
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The fa�lure mode �n th�s case �nd�cates the capac�tor fa�led 
‘open’ and the �50 V supply l�ne would have cont�nued to 
‘fuel’ the open capac�tor caus�ng �t to overheat, damag�ng 
the power supply card and adjacent analogue �nterface 
circuit card, and emitting the smoke detected on the flight 
deck.  Eventually, as the damage developed, the over-
voltage safety mechan�sm was tr�ggered and the un�t shut 
down as �nd�cated by the blank�ng of the PFDs.

The un�t manufacturer cons�ders that th�s was an �solated 
component fa�lure event among the comb�ned m�ll�ons 
of flight hours on the IC-600 product line and no similar 
fa�lure w�th�n an IC-600 un�t has been recorded.

Previous events

An event occurred to another Embraer EMB-�45EP, 
G-ERJG, on 20 February 2005 wh�ch also resulted �n 
the loss of flight displays and the EICAS.  Subsequent 
�nvest�gat�on by the manufacturer found that a trans�stor 
on the A5 Autop�lot CCA had fa�led and concluded that 
th�s was an �solated �nc�dent.

The a�rcraft manufacturer prov�ded �nformat�on 
regard�ng the current rel�ab�l�ty of the IC-600 un�t.  The 
‘target’ Mean T�me Between Unscheduled Removals 
(MTBUR) was 3,500 flight hours (FH).  The average 
MTBUR ach�eved worldw�de was 5,400 FH; the average 
MTBUR for th�s operator was �,7�5 FH.

Analysis

Th�s �nc�dent was as a result of a No � IC-600 fa�lure.  
It appeared, �n�t�ally, to have been reasonably handled, 
�n that the a�rcraft was landed and evacuated w�th�n 
�5 m�nutes of the �n�t�al appearance of smoke.  However, 
upon closer analys�s of the procedures employed by 
the crew dur�ng the recovery to Aberdeen, a number of 
�mportant om�ss�ons became apparent that could have 
had very ser�ous consequences.

Crew’s actions

The crew d�d not don the�r oxygen masks and establ�sh 

communications at the first sign of smoke, as required 

�n the operator’s Operat�ons Manual and the a�rcraft’s 

QRH.  They should have done th�s �rrespect�ve of the 

amount of smoke present.  Had they done th�s the crew 

would have been protected from any �nv�s�ble gases that 

m�ght have been present dur�ng the recovery (the smell 

pers�sted for some t�me).  Th�s potent�ally endangered 

themselves, the cab�n crew and the passengers.  If the 

crew subsequently felt “giddy” they might have become 

�ncapac�tated and thus been unable to put on the�r masks 

w�thout ass�stance.  Once the smoke started to appear, 

they had no way of know�ng whether �t would stop 

quickly or continue to fill the cockpit.

The commander attempted to do the ‘Smoke Evacuat�on’ 

checkl�st from memory and only completed two �tems, 

from the m�ddle of the checkl�st.  He �nformed the co-p�lot 

that he was do�ng �t, rather than d�scuss�ng w�th h�m 

whether �t was a sens�ble course of act�on, thus show�ng 

poor Crew Resource Management.  Hav�ng done th�s, he 

d�d not refer to the QRH to clar�fy �f these act�ons were 

correct.  The ‘Smoke Evacuat�on’ checkl�st �s to be used 

once the source of the smoke has been identified and 

ext�ngu�shed.  The a�m of the checkl�st �s to �ncrease the 

airflow through the aircraft so as to evacuate the smoke 

overboard.  If the smoke was st�ll be�ng generated the 

increased airflow could have fanned the source and 

exacerbated the s�tuat�on.

Throughout the descent, wh�le the commander was PNF, 
he handled all commun�cat�ons w�th ATC and the cab�n 
crew.  Had he g�ven control of th�s commun�cat�on to 
the co-p�lot, he would have reduced h�s workload and 
probably have g�ven h�mself t�me to refer to the QRH.

There was no fault d�agnos�s of the commander’s blank 
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screens.  As a result the D�splay Fa�lure/IC-600 fa�lure 
checkl�st was not completed.  Had the commander 
completed th�s checkl�st he would have had h�s PFD, 
MFD and EICAS restored to h�m.  Th�s would have 
made �t much eas�er for h�m to mon�tor the co-p�lot’s 
flying.  As they were in IMC, and he landed the aircraft 
us�ng the standby �nstruments, th�s would have been 
prudent.  The commander’s request to the co-p�lot to 
contact the cab�n crew at 300 ft aal was �nappropr�ate.  
As the commander landed the a�rcraft us�ng the standby 
�nstruments, the co-p�lot should have been closely 
monitoring the commander during the final stages of the 
approach.

The crew correctly bel�eved, dur�ng the later stages of 
the descent, that the smoke had stopped be�ng generated, 
desp�te the l�nger�ng smell.  Therefore they had as 
much t�me as they needed to complete all the necessary 
checkl�sts before land�ng the a�rcraft.

The crew’s act�ons should have been to don the�r oxygen 
masks, establ�sh commun�cat�ons, complete the ‘A�r 
Cond�t�on�ng Smoke’ or ‘Electr�cal System F�re Or 
Smoke’ checkl�st, as they saw appropr�ate, then the 
‘D�splay Fa�lure’ checkl�st, followed by the ‘Smoke 
Evacuat�on’ checkl�st, �f smoke was st�ll present. Once 

these were complete they could then take the�r masks off, 
one at a t�me, to make sure there were no longer nox�ous 
fumes present, or land w�th the�r oxygen masks on.

Crew training

Crews tra�n �n the s�mulator, dur�ng appropr�ate 
s�tuat�ons, w�th oxygen masks on, so that when �t comes 
to a real �nc�dent they are able to operate the a�rcraft 
unh�ndered wh�le wear�ng them.

The correct use of the QRH checkl�st �s �nst�lled �nto 
crews dur�ng the�r �n�t�al and recurrent tra�n�ng.  These 
checkl�sts are carefully developed and tested by the 
a�rcraft manufacturer and are des�gned to keep the crew 
and the a�rcraft safe.  If crews create the�r own procedures 
they run a r�sk of go�ng �nto unknown s�tuat�ons, for 
wh�ch they do not have tra�n�ng or QRH checkl�sts, that 
could have ser�ous consequences.

Safety action

Follow�ng th�s �nc�dent, the operator conducted a ser�es 
of simulator exercises with the operating flight crew.  
As a result, the operator �s rev�ew�ng gu�dance on the 
donn�ng of oxygen masks and other sect�ons of the�r 
operat�ng procedures. 
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INCIDENT

Aircraft Type and Registration:  S�korsky S-92A, G-CHCK

No & Type of Engines:  2 General Electr�c CT7-8A turboshaft eng�nes

Year of Manufacture:  2006 

Date & Time (UTC):  23 Apr�l 2007 at 0750 hrs

Location:  Approx�mately 65 nm north-east of Aberdeen

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

Persons on Board:  Crew - 2 Passengers - �5

Injuries:  Crew - None Passengers - None

Nature of Damage:  In-flight separation of a tail rotor pivot bearing

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

Commander’s Age:  52 years

Commander’s Flying Experience:  �6,390 hours (of wh�ch 2�4 were on type)
 Last 90 days - ��3 hours
 Last 28 days -   37 hours

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

Synopsis

The helicopter was on a public transport flight to 
offshore platforms �n the North Sea and was over water, 
approx�mately 65 nm north-east of Aberdeen, when a 
heavy v�brat�on began, wh�ch cont�nued unt�l the end 
of the flight.  The crew turned back towards the coast 
and a successful run-on land�ng was completed about 
30 m�nutes later.  

The v�brat�on was found to have been caused by the 
detachment of a ta�l rotor blade p�vot bear�ng follow�ng 
a disbond of the bearing retainer from the flexible spar 
of the blade.  Inspect�ons of other S-92 hel�copters 
h�ghl�ghted other d�sbonded bear�ng reta�ners.  Unt�l a 
final fix is implemented, the helicopter manufacturer has 
�ncreased the p�vot bear�ng �nspect�on frequency and 

prov�ded more deta�led �nstruct�ons for �nspect�ng the 
bear�ngs.  

History of the flight

The hel�copter departed Aberdeen A�rport at 0642 hrs 
on an Instrument Flight Rules (IFR) flight to transport 
personnel to offshore platforms �n the Fort�es F�eld, �n 
the North Sea.  Weather cond�t�ons en-route were good 
V�sual Meteorolog�cal Cond�t�ons (VMC), w�th n�l 
weather, v�s�b�l�ty �n excess of �0 km and cloud base 
around 4,000 ft amsl.  

The crew reported that at 07�0 hrs, when the hel�copter 
was approx�mately 65 nm north-east of Aberdeen and 
at an alt�tude of 3,000 ft �n the cru�se, a heavy v�brat�on 
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suddenly started.  The commander took control, turned 
the hel�copter back towards Aberdeen and �n�t�ated 
a descent from 3,000 ft, wh�lst the co-p�lot rad�oed 
Aberdeen A�rport to �nform them of the�r �ntent�on to 
return.  On noticing the helicopter’s descent, Air Traffic 
Control (ATC) asked �f they w�shed to declare an 
emergency; the co-p�lot responded, stat�ng that they had 
a techn�cal problem.  

The commander descended the hel�copter to �,000 ft 
and slowed �t to below �20 kt.  As the v�brat�on had not 
d�m�n�shed, he d�rected the co-p�lot to make a ‘PAN’ 
call.  The descent was cont�nued down to 500 ft and the 
a�rspeed reduced to 85 kt, so that the hel�copter could 
be d�tched qu�ckly �f necessary.  ATC adv�sed that a 
Search And Rescue (SAR) hel�copter would be sent 
to accompany them and asked �f they w�shed to route 
towards the nearest coastl�ne.  The crew agreed that th�s 
was the most prudent act�on and turned the hel�copter 
towards Peterhead.  The passengers were kept appra�sed 
of developments and the crew’s �ntent�ons, and the 
co-p�lot rev�ewed the d�tch�ng dr�ll �n case th�s should 
become necessary.

The Stab�l�ty Augmentat�on System (SAS) mode of the 
Automat�c Fl�ght Control System� (AFCS) cont�nued 
to operate normally, but the autop�lot hold funct�ons of 
the AFCS were unava�lable and the co-p�lot’s attempts 
to re-engage the autop�lot proved unsuccessful.  When 
the hel�copter was approx�mately �5 nm from the coast, 
the Act�ve V�brat�on Control2 (AVC) system went �nto 
degraded mode.  The co-p�lot sw�tched off the system 

Footnote

1  The AFCS performs flight stability, attitude hold and trim 
funct�ons, reduc�ng the p�lot’s workload.
2  The AVC system controls the level of v�brat�on at the 
4-per-revolut�on ma�n rotor blade pass�ng frequency.  It �s an 
electro-mechan�cal system wh�ch employs sensors to measure the 
levels of v�brat�on �n d�fferent parts of the hel�copter and commands 
�nert�al force generat�ng dev�ces wh�ch prov�de controlled v�bratory 
loads to reduce fuselage v�brat�on.

�n accordance w�th the checkl�st act�ons, but the crew’s 
percept�on was that the level of v�brat�on �ncreased 
cons�derably and so �t was sw�tched back on aga�n.  At 
about th�s t�me, the Crash Pos�t�on Ind�cator s�gnalled 
that �t had deployed and was transm�tt�ng.

ATC asked the crew �f they w�shed to land at Longs�de 
and w�th further systems show�ng d�stress, th�s was 
cons�dered the best opt�on.  A successful run-on land�ng 
was completed at Longs�de at 0748 hrs. 
 
Recorded information

Multi Purpose Flight Recorder (MPFR)

The helicopter was fitted with a Penny & Giles Multi 
Purpose Fl�ght Recorder (MPFR) that recorded the 
last two hours of flight crew speech and cockpit area 
m�crophone sounds and was capable of record�ng over 
ten hours of flight data.  No data, however, was recorded 
due to a configuration mismatch between the installed 
MPFR and the Data Acqu�s�t�on Un�t (DAU), result�ng 
�n all the data from the DAU be�ng m�s�nterpreted by 
the MPFR as a cont�nuous stream of ‘�’s (�n the b�nary 
format �n wh�ch the data �s stored).  The lack of FDR 
data �s d�scussed later �n th�s report.

Health and Usage Monitoring System (HUMS)

HUMS data was ava�lable wh�ch showed that dur�ng 
the incident flight, from 0725 hrs onwards, there was a 
marked �ncrease �n the v�brat�on level of the ta�l rotor.  
The mean v�brat�on level measured �ncreased from 0.2g 
to 0.5g and doubled approx�mately �n peak-to-peak 
ampl�tude.  From the CVR, �t was at th�s t�me that the 
crew first felt the vibration.  HUMS trend data recorded a 
single sample of the tail rotor balance during the flight of 
over 4.5 �nches/second, �0 t�mes more than the samples 
from the previous flight on 20 April, and in excess of the 
0.8 �nches/second serv�ce l�m�t.
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Helicopter information

General

The S-92 �s a med�um-l�ft, tw�n-eng�ne, mult�-role 
hel�copter.  It �s equ�pped w�th four-bladed ma�n and 
ta�l rotors.  Th�s hel�copter, ser�al number 920030, was 
manufactured �n 2006 and at the t�me of the �nc�dent 
had flown approximately 1,030 hours and completed 
�,88� land�ngs s�nce new.  The prev�ous scheduled ta�l 
rotor inspection was performed 53 flying hours prior to 
the �nc�dent, w�th no reported defects.  The hel�copter 
was not carry�ng any relevant deferred defects at the 
t�me of the �nc�dent.

Tail rotor blade construction

The ta�l rotor blade construct�on �s �llustrated �n 
F�gure �.  The rotor compr�ses four �nd�v�dual 

compos�te blades attached to a central hub.  The 
ma�n load bear�ng structure of the ta�l rotor blade 
compr�ses an ell�pt�cally-shaped graph�te-epoxy 
torque tube.  The lead�ng edge aerofo�l contour of 
the blade �s formed by a n�ckel sheath bonded to the 
front of the torque tube.  The aft part of the aerofo�l 
sect�on cons�sts of a honeycomb structure sandw�ched 
between fibreglass-epoxy skins.  The blade is attached 
to a graphite flexible spar, sometimes called a flex 
beam, wh�ch �s �nserted �ns�de the torque tube and 
�s attached to �t at the m�d-span locat�on w�th four 
fasteners.  The free end of the flexible spar is bolted 
to the ta�l rotor hub.  The open, root end of the torque 
tube �s covered w�th a boot to prevent mo�sture and 
debr�s from enter�ng the blade.  

Pivot
bearing

Torque
tube

Flexible
spar

Figure 1

S-92 ta�l rotor blade
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Elastomeric pivot bearing

Two p�vot bear�ngs are located on e�ther s�de of the 
flexible spar, towards the root of the blade (Figure 2).  
These are fixed to the torque tube and protrude into the 
hollow centre sect�on of the blade.  The bear�ngs butt up 
against the flexible spar, which is clamped between them.  
The bear�ngs are manufactured from an elastomer�c 
mater�al to allow some degree of movement between 
the flexible spar and the blade, in specific directions.  
One end of the bear�ng �s bonded to a nut plate, wh�ch 
�s attached to the torque tube w�th s�x fasteners.  An end 
plate, compr�s�ng a metal d�sc w�th a central recess, �s 
bonded to the other end of the bear�ng.  Th�s locates on to 
a reta�ner, compr�s�ng a metal d�sc w�th a central sp�got, 
bonded to the surface of the flexible spar.  The retainer 
further constra�ns the movement of the blade.  

G-CHCK tail rotor blade details

The ta�l rotor blade assembly, part number 
92�70-��000-044 and ser�al number A���-002�0, 
was manufactured on 22 November 2005 and �nstalled 
on G-CHCK at hel�copter bu�ld.  At the t�me of th�s 
incident, it had completed approximately 1,030 flight 
hours s�nce new.  In early 2007, the tra�l�ng edge of 
the blade t�p suffered m�nor damage from contact w�th 
stag�ng wh�lst the hel�copter was be�ng manoeuvred �n a 
hangar.  The damage was repa�red �n accordance w�th a 
repa�r scheme approved by the hel�copter manufacturer 
and a ta�l rotor balance check was performed after 
re�nstall�ng the blade.

Pivot
bearing
retainers

Torque
tube

Pivot
bearings

Flexible
spar

Figure 2

Long�tud�nal sect�on through ta�l rotor p�vot bear�ng
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Tail rotor blade examination

The affected ta�l rotor blade was removed from G-CHCK 
and sent to the AAIB for prel�m�nary exam�nat�on pr�or 
to be�ng forwarded to the hel�copter manufacturer for 
more deta�led exam�nat�on.

It was ev�dent that the larger part of the outboard p�vot 
bear�ng and �ts reta�ner had detached (F�gure 3) and 
m�grated outwards �ns�de the torque tube under centr�fugal 
load�ng, becom�ng jammed between the torque tube and 
the flexible spar (Figure 4).  The inboard bearing retainer 
had also detached from the flexible spar and travelled 

up �ns�de the torque tube, but the �nboard bear�ng was 
undamaged (F�gure 5).  Overlapp�ng c�rcular w�tness 
marks were visible on both sides of the flexible spar 
(F�gures 5 and 6), correspond�ng to the or�g�nal pos�t�on 
of each bear�ng reta�ner and the newly adopted pos�t�ons 
after the retainers had disbonded from the flexible spar.  
Similar witness marks were found on the flexible spar of 
another of the operator’s S-92 hel�copter, ser�al number 
9200�3, wh�ch had also suffered a d�sbond of a bear�ng 
reta�ner.  Th�s blade was also removed and sent to the 
hel�copter manufacturer for exam�nat�on.

Figure 3 (left)

V�ew �ns�de G-CHCK ta�l rotor blade torque 
tube show�ng m�ss�ng p�vot bear�ng

Figure 4 (right)

V�ew �ns�de torque tube of G-CHCK ta�l rotor 
blade show�ng detached outboard p�vot bear�ng 
trapped between torque tube and flexible spar
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Figure 5 (left)

G-CHCK ta�l rotor �nboard p�vot bear�ng 
show�ng m�ss�ng bear�ng reta�ner and 
overlapp�ng c�rcular w�tness marks

Figure 6 (right)

G-CHCK flexible beam outboard side showing 
w�tness marks produced by bear�ng reta�ner

Tail rotor inspection requirements

Scheduled inspection requirements

The hel�copter �nspect�on requ�rements are �ncluded 
�n the A�rworth�ness L�m�tat�ons sect�on of the S-92 
Ma�ntenance Manual.  The �nspect�on �nterval for the 
tail rotor pivot bearing was originally 50 flying hours, 
but this was later increased to 250 flying hours, as no 
defects were be�ng reported by operators.  

The �nspect�on of the p�vot bear�ng was covered by 
Item 9 of the 250-Hour Inspect�on: ‘Inspect tail rotor 
blade elastomeric pivot bearing and retention plate.’  

The task cross-referred to the �nstruct�ons conta�ned �n 
Ma�ntenance Manual task 64-�0-0�.  However these are 
�nstruct�ons for an external �nspect�on of the cond�t�on 
of the blade and not an �nternal �nspect�on of the p�vot 
bearings.  Specific instructions for inspecting the pivot 
bear�ngs are conta�ned �n Ma�ntenance Manual sect�on 
64-�0-06, ‘Inspection of Tail Rotor Pivot Bearing.’  
Follow�ng th�s �nc�dent, the hel�copter manufacturer 
moved the p�vot bear�ng �nspect�on on to the 50-Hour 
Inspect�on schedule and amended the Ma�ntenance 
Manual cross-reference to call up the correct �nspect�on 
procedure conta�ned �n sect�on 64-�0-06.  
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Pivot bearing inspection instructions

Pr�or to the �nc�dent the �nstruct�ons conta�ned �n 
Ma�ntenance Manual 64-�0-06, as l�sted below, were 
brief and did not provide specific instructions on 
�nspect�ng the p�vot bear�ngs: 

‘…(2) Visually inspect inside of tail rotor blade.

(3) Make sure that the upper and lower pivot 
bearing retainers are bonded to the flex 
beam.

(4) Make sure pivot bearing is properly seated 
on pivot bearing retainer.’

W�th the ta�l rotor blade �nstalled on the hel�copter, 
there �s l�m�ted access to the root of the blade due to the 
prox�m�ty of the ta�l rotor hub.

The hel�copter manufacturer has s�nce �ssued Temporary 
Rev�s�on (TR) 64-03 to the Ma�ntenance Manual, to 
prov�de more comprehens�ve �nstruct�ons for �nspect�ng 
the p�vot bear�ngs and, �n part�cular, how to detect a 
d�sbonded bear�ng reta�ner.  It �s now recommended that 
a borescope �s used to �nspect the p�vot bear�ngs �f the 
�nspect�on �s performed w�th the blade �nstalled on the 
hel�copter.  

To date there have been a total of �6 cases of d�sbonded 
p�vot bear�ng reta�ners, n�ne of wh�ch have occurred 
s�nce th�s event.  W�th the except�on of th�s event, all 
have been found dur�ng �nspect�on. 

Fleet inspection of pivot bearings

After the G-CHCK �nc�dent, the operator �nspected the 
ta�l rotor p�vot bear�ngs on other hel�copters �n �ts S-92 
fleets.  One other helicopter, serial number 920013, was 
found w�th a d�sbonded p�vot bear�ng reta�ner, but the 
pivot bearing was still intact.  This helicopter had flown 

2,286 hours s�nce new and the most recent scheduled 

pivot bearing inspection was completed 116 flying 

hours prev�ously.

On 23 May 2007, the hel�copter manufacturer �ssued 

Alert Serv�ce Bullet�n (ASB) No 92-64-00� to d�rect 

operators to perform a one-t�me v�sual �nspect�on of the 

tail rotor pivot bearing retainers within 50 flying hours, 

or 30 days from the date of �ssue of the ASB.  The 

�nspect�on requ�red the removal of the p�vot bear�ngs 

to allow access to the bear�ng reta�ners for a v�sual 

and tact�le check of the �ntegr�ty of the bond�ng of the 

retainer to the flexible spar.  The AAIB is aware of one 

hel�copter �n Denmark that was found w�th a d�sbonded 

p�vot bear�ng reta�ner when perform�ng the ASB.  The 

affected ta�l rotor blade, ser�al number A���-00282, 

had completed 152 flying hours since new.

MPFR installation

On �8 Apr�l 2007, the annual download check of the 

MPFR fitted to G-CHCK was due to be carried out.  

However, connect�ons problems between the MPFR 

and the laptop PC used for the download prevented the 

check from happen�ng, and �n order for the hel�copter to 

return to commerc�al operat�ons, a replacement MPFR 

was �nstalled �nstead.  Unfortunately, the replacement 

MPFR was configured to record at the data rate of 

�28 words per second (wps) compared w�th the Data 

Acqu�s�t�on Un�t’s (DAU) rate of 256 wps.  Th�s MPFR 

rema�ned �nstalled unt�l the t�me of �nc�dent, dur�ng 

which G-CHCK had flown a total of 12.5 hours.

Sikorsky Maintenance Manual SA S92A-AMM-000 
(Aug 31/05)

Both the removal and the �nstallat�on of the MPFRs was 

carr�ed out �n accordance w�th the S�korsky Ma�ntenance 

Manual, SA S92A-AMM-000 (3�-3�-0� Pages 40�-404 

dated Aug 3�/05), wh�ch refers to the MPFR by �ts part 
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number D5�6�5-�02.  Th�s pract�ce �s qu�te normal 
as flight recorders in general that share the same part 
number are usually interchangeable, with predefined 
configurations matched to the aircraft’s flight recorder 
system.

Penny & Giles MPFR

The MPFR can, however, be reconfigured via its PC 
�nterface, allow�ng, for example, d�fferent record�ng 
data rates to be set on d�fferent recorders that share the 
same part number.  As there �s noth�ng externally on the 
recorder to indicate the FDR data rate configuration, the 
un�queness of the part number no longer ensures the 
interchangeability of the MPFR in the aircraft’s flight 
recorder system.

As a result of th�s �nc�dent, Penny & G�les �ssued a 
Service Information Leaflet (sil51615-XXX-02) and 
Serv�ce Bullet�n (D5�6�5-3�-5) to all known customers 
of the MPFR requ�r�ng an FDR Data Rate label 
(P/N: ���053), �llustrated �n F�gure 7,  to be attached to 
the outer cas�ng onto wh�ch the current data rate of the 
recorder can be marked.  Th�s label �s also now attached 
to all new MPFRs.

Flight recorder system – monitoring of proper 
operation

The des�gn and �nstallat�on of the MPFR was made �n 
accordance w�th the EUROCAE document ED-��2 
(Minimum Operational Performance Specification 
for Crash Protected A�rborne Recorder Systems) that 
spec�fy the cont�nuous mon�tor�ng of the data record�ng 
system for proper record�ng of the �nformat�on �n the 
record�ng med�um.  In part�cular �t states �n paragraph 
2-�.4.2 that:

‘An acceptable means of compliance would be to 
provide system status monitor(s) and built-in test 
functions which would detect and indicate to the 
flight crew a failure of the flight recorder system 
due to any of the following:

a. Loss of system electrical power,

b. Failure of the acquisition and processing 
equipment,

c. Failure of the recording medium,

d. Failure of the recorder to store the information 
in the recording medium as shown by checks of 
the recorded material including, if reasonably 
practicable, correct correspondence with the 
inputs,

e. The absence of the recorder and/or the 
acquisition unit.’

To meet this requirement, the helicopter is fitted with an 
FDR fa�l l�ght, pos�t�oned w�th�n the cockp�t to the left 
of the left-seat collect�ve control.  From the above l�st of 
fa�lure cases, �t could be argued that �f a data recorder 
were configured to a specific data rate but received data 
from the acqu�s�t�on at a d�fferent rate, th�s d�fference, 
�f detectable, should be �nterpreted as a ‘failure of the 
acquisition unit’.

Figure 7

MPFR Data Rate label
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MPFR built-in-test equipment (BITE)

The MPFR, as part of �ts BITE, �s des�gned to make a 
data rate check at recorder start-up.  If set to the wrong 
rate a BITE should be identified and flag an FDR fault via 
the FDR fa�l l�ght.  The FDR fa�l l�ght, however, d�d not 
�llum�nate.  Th�s was due to the MPFR �nterpret�ng two 
consecut�ve ‘zeros’ sent from the DAU (set to 256 wps) 
as ‘ones’ when the MPFR was set to �28 wps.  

CHC Scotia aircraft fleet using the MPFR

CHC Scotia has a mixed fleet of aircraft that each use 
the MPFR as part of their flight recorder system: the 
S�korsky S-92; the AgustaWestland AW�39 and the 
Eurocopter AS332L2.  The systems do not, however, 
share a common data rate.  Of the fleet, only the 
S-92 and the AW139 come fitted with the MPFR as 
standard fit, and configured for a 256 wps data rate.  
The AS332L2 has the MPFR installed as a retro-fit 
(using a CHC Heli-One modification), and configured 
for a �28 wps data rate.
 
MPFR functionality checks post-installation

The S�korsky Ma�ntenance Manual 3�-3�-0� (Aug 
3�/05) d�d not requ�re a funct�onal�ty check of the 
MPFR post-�nstallat�on.  A check of th�s nature would 
provide a means of capturing an MPFR configured to 
a different data rate compared to the flight recorder 
system requ�rements.  As such, S�korsky have �ssued a 
Temporary Rev�s�on (No 3�-03 dated Sep 30/07) to 3�-
3�-0� (Aug 3�/05) that requ�res a post-�nstallat�on test 
to be performed as part of the �nstallat�on procedure.  
(S�m�larly, the AgustaWestland AW�39 MPFR �nstallat�on 
procedures do not �nclude a funct�onal check of the FDR 
s�de of the MPFR post-�nstallat�on.  The CHC Hel�-One 
AS332L �nstallat�on procedures requ�re a funct�onal 
check of the MPFR to be carried out, but a specific 
check of the data rate �s not requ�red.  AgustaWestland 

have, however, �nd�cated that they �ntend to rev�se the�r 
procedure to �nclude such a check.)

Analysis

The sudden onset of vibration during the flight suggests 
that a rapid in-flight separation of the outboard pivot 
bear�ng occurred, caus�ng the greater part of the bear�ng 
to detach and m�grate further up the torque tube under 
centr�fugal force.  The resultant change �n the centre 
of mass of the blade would have caused the ta�l rotor 
to become out of balance, produc�ng the reported h�gh 
v�brat�on levels.  

The overlapp�ng c�rcular w�tness marks on both s�des of 
the flexible spar represented the initial position where 
the reta�ner was bonded to the spar and the new relaxed 
pos�t�on of the bear�ng after the reta�ner had d�sbonded.  
Inspect�ons of other S-92 hel�copters s�nce th�s �nc�dent 
have identified other retainers that had disbonded, 
producing similar witness marks on the flexible spar.

All of the above suggests that the bear�ng separat�on 
on G-CHCK was probably preceded by the d�sbond 
of e�ther one or both of the bear�ng reta�ners from the 
flexible spar.  This would have caused the inner end 
of the p�vot bear�ng to become unrestra�ned, allow�ng 
it to deflect outwards in a spanwise direction under 
centr�fugal load�ng when the ta�l rotor was rotat�ng.  Th�s 
would place the elastomer under cons�derable stra�n.  In 
th�s case, the elastomer eventually separated, allow�ng 
the greater part of the outboard p�vot bear�ng to detach 
and to be centr�fuged up �ns�de the blade torque tube.
  
It �s poss�ble that the �mpact on the ta�l rotor blade 
susta�ned �n the hangar could have comprom�sed the 
�ntegr�ty of the bond on the bear�ng reta�ner, mak�ng �t 
more l�kely to fa�l.  However, the damage to the blade 
was very local�sed and the loads transm�tted to the p�vot 
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bear�ngs were l�kely to have been less than those they 
would be exposed to �n normal serv�ce.  Furthermore, 
d�sbonded reta�ners were found on ta�l rotor blades 
w�thout any prev�ous damage, suggest�ng that the root 
cause �s not damage-related.

It �s poss�ble that the ta�l rotor p�vot bear�ngs may not 
have been adequately �nspected pr�or to th�s �nc�dent, 
g�ven the �ncorrect Ma�ntenance Manual cross-reference 
and the very bas�c �nstruct�ons prev�ously conta�ned �n 
Ma�ntenance Manual task 64-�0-06.  Th�s may have 
been exacerbated by the difficulties in accessing the 
�ns�de of the blade when �nstalled on the hel�copter.  
These �ssues have been addressed by the hel�copter 
manufacturer �n recent amendments to the manual.  
The amended �nspect�on has proved to be effect�ve �n 
�dent�fy�ng d�sbonded bear�ng reta�ners.  

The hel�copter manufacturer �s cont�nu�ng �ts 
�nvest�gat�on �nto the root cause of reta�ner d�sbond.  
A final fix will be implemented once the root cause 
has been identified.  In the meantime, the more 

frequent �nspect�ons of the p�vot bear�ngs and more 
comprehens�ve �nspect�on �nstruct�ons should ensure 
that disbonded retainers are identified before bearing 
separat�on occurs.  
 
The issue concerning MPFR data rate configuration 
control has been exped�ently and sat�sfactor�ly resolved 
by the a�rframe and recorder manufacturers.  Therefore 
�t �s not cons�dered necessary to make any safety 
recommendat�ons on th�s matter.   

Conclusions

The hel�copter exper�enced a sudden onset of v�brat�on 
due to the detachment of a large part of the outboard p�vot 
bear�ng on one of the ta�l rotor blades.  The separat�on of 
the p�vot bear�ng was probably the consequence of the 
bearing retainer becoming disbonded from the flexible 
spar, allow�ng the �nner end of the bear�ng to become 
unsupported.  Th�s would have exposed the bear�ng to 
loads for wh�ch �t had not been des�gned, caus�ng �t to 
eventually separate in flight. 
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ACCIDENT

Aircraft Type and Registration:  Bolkow F.207, D-EHUQ

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

Year of Manufacture:  �96�

Date & Time (UTC):  5 November 2007 at �405 hrs

Location:  Branscombe Airfield, Devon

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Severe damage to left w�ng and land�ng gear, bent 
propeller

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

Commander’s Age:  69 years

Commander’s Flying Experience:  7�5 hours (of wh�ch 76 were on type)
 Last 90 days -    22 hours
 Last 28 days - 25 m�nutes

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

Synopsis

On takeoff, the a�rcraft h�t a bump �n the grass and 
became a�rborne.  The a�rcraft veered to the r�ght and 
cartwheeled through a w�re fence.

History of the flight

The aircraft was taking off from Branscombe Airfield 
for a flight to Plymouth.  The wind was variable at 2 
to 3 kt.  As the a�rspeed approached the l�ftoff speed of 
55 kt, w�th the ta�l sl�ghtly up, the a�rcraft h�t a bump �n 
the grass and became a�rborne.  The r�ght w�ng dropped 
sl�ghtly and the a�rcraft veered to the r�ght, head�ng 
towards an electricity pole outside the airfield boundary.  

The p�lot tr�ed to correct by apply�ng left a�leron, but 
the r�ght w�ng stalled, turn�ng and d�v�ng the a�rcraft to 
the r�ght.  It struck the ground and cartwheeled through 
a w�re fence, badly damag�ng the left w�ng and land�ng 
gear before coming to rest in a neighbouring field.

The p�lot and passenger were un�njured and evacuated 
through the entry door on the left s�de.  There was no 
fire.  The pilot has stated that, after the aircraft became 
a�rborne too early, he had not been qu�ck enough to 
lower the nose and ma�nta�n the head�ng on the runway 
centrel�ne.
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ACCIDENT

Aircraft Type and Registration:  Jodel DR�050 Ambassadeur, G-BXYJ

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

Year of Manufacture:  �960 

Date & Time (UTC):  �6 February 2008 at �500 hrs

Location:  Welshpool Airfield, Powys

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Both ma�n land�ng gear legs, propeller, lower eng�ne cowl

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

Commander’s Age:  56 years

Commander’s Flying Experience:  377 hours (of wh�ch 200 were on type)
 Last 90 days - 5 hours
 Last 28 days - 3 hours

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

Synopsis

After land�ng, the a�rcraft began to weave from s�de 
to s�de.  Dur�ng the p�lot’s attempts to correct th�s, he 
appl�ed the r�ght wheel brake wh�ch resulted �n the 
collapse of the ma�n land�ng gear.

History of the flight

After an �n�t�ally uneventful land�ng at Welshpool, the 
a�rcraft began to weave from s�de to s�de down the 
runway.  The p�lot stated that th�s was normal for the 
a�rcraft but, on th�s occas�on, the weav�ng appeared more 
pronounced.  He tr�ed to correct the movement us�ng the 
rudder but the a�rcraft cont�nued to weave.  Desp�te the 

appl�cat�on of full left rudder, �t swung to the r�ght and, 
�n an attempt to stop the osc�llat�ons, the p�lot appl�ed the 
r�ght wheel brake.  He was unable to operate the left foot 
brake due to the use of full left rudder and th�s resulted 
�n the collapse of the r�ght ma�n land�ng gear leg.  The 
propeller then struck the ground followed by the collapse 
of the left land�ng gear.  The p�lot and passenger were 
un�njured and were able to leave the a�rcraft una�ded.  

The p�lot attr�buted the �nc�dent to h�s fam�l�ar�ty w�th 
operat�ng the a�rcraft from grass surfaces wh�ch lead to 
the use of excess�ve rudder �nputs on a paved runway.
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ACCIDENT

Aircraft Type and Registration:  Kolb Twinstar Mk3 (Modified), G-BYTA

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

Year of Manufacture:  2000 

Date & Time (UTC):  �6 November 2007 at �450 hrs

Location:  K�lkeel, County Down, Northern Ireland

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - �

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

Nature of Damage:  A�rcraft damaged beyond econom�c repa�r

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

Commander’s Age:  53 years

Commander’s Flying Experience:  37 hours (all of wh�ch were on type)
 Last 90 days - 0 hours
 Last 28 days - 0 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot and 
meteorological aftercast provided by the Met Office

Synopsis

About �0 to �5 m�nutes after takeoff the eng�ne fa�led.  

Dur�ng the forced land�ng the a�rcraft encountered an area 

of ‘s�nk’ and coll�ded w�th a hedgerow that conta�ned an 

embedded barbed w�re fence.

History of the flight

The accident flight was a continuation of an exercise 

that had started with a flight that morning.  About 10 to 

�5 m�nutes after takeoff, the p�lot, who was also the 

owner, not�ced that the left exhaust gas temperature 

gauge was fall�ng towards zero.  He �mmed�ately 

turned the aircraft towards the airfield and informed his 

passenger, who was an exper�enced p�lot.  The a�rcraft 

flew towards the airfield for about 10 to 15 seconds, 

when the eng�ne stopped.  The p�lot handed control of 

the a�rcraft to h�s passenger, as he was cons�derably 

more experienced as a pilot and had more recent flying 

pract�ce.  He �mmed�ately turned the a�rcraft �nto w�nd 

towards a large field; the only one within gliding range 

that d�d not conta�n l�vestock.  The gl�de approach was 

progress�ng very well unt�l the a�rcraft was about 20 to 

30 feet from the field boundary when they encountered 

an area of ‘s�nk’.  Th�s resulted �n the a�rcraft coll�d�ng 

with the field’s boundary hedgerow.  The hedgerow was 

mounted on a ra�sed bank and had a barbed w�re fence 

embedded w�th�n �t.  Both the p�lot and h�s passenger 

rece�ved m�nor �njur�es and were adm�tted to hosp�tal.
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Engineering investigation

A fr�end of the p�lot removed the a�rcraft from the 
acc�dent s�te.  Dur�ng th�s removal he noted that there 
was a reasonable quant�ty of fuel �n the tank and that the 
eng�ne was free to rotate.  A few days after be�ng released 
from hosp�tal the p�lot �nspected the a�rcraft and, from 
external inspection, could find no reason why the engine 
had fa�led.  He successfully started and ran the eng�ne 
and no fault was found.  In h�s op�n�on the eng�ne fa�led 
due to the bu�ld-up of �c�ng w�th�n the carburettor.

Meteorological aftercast

A meteorolog�cal aftercast was obta�ned from the 
Met Office for the area and date of the accident.  
There was a h�gh pressure system centred over the 
Cherbourg Pen�nsula wh�ch resulted �n a l�ght to 
moderate south-westerly flow over Northern Ireland.  
Although there were no fronts, sl�ght prec�p�tat�on 

was recorded over the west of Northern Ireland and a 
layer of stratocumulus covered the area.  The follow�ng 
temperatures and hum�d�ty were recorded from a 
rad�osonde ascent that was launched, at ���5 hrs GMT, 
�nto the same a�r mass that preva�led over the acc�dent 
s�te at the t�me of the acc�dent.  

Height 
amsl ft

Temp
°C

Dew point 
°C

Humidity 
%

5�5 8.7 6.2 84
75� 8.5 5.9 83
�020 8.8 5.� 77
�5�2 7.7 4.� 78
�995 6.9 3.3 78

These temperature and hum�d�ty read�ngs were plotted 
on a carburettor �c�ng probab�l�ty chart and the result, 
shown at F�gure �, �nd�cates that there was a poss�b�l�ty 
of ser�ous �c�ng at any power.

Figure 1
Carburettor Ic�ng Probab�l�ty Chart

Chart taken from:
CAA Safety Sense Leaflet No 14b
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ACCIDENT

Aircraft Type and Registration:  P�per PA-25-235 Pawnee, G-ASVP

No & Type of Engines:  � Lycom�ng O-540-B2C5 p�ston eng�ne

Year of Manufacture:  �964 
 
Date & Time (UTC):  �7 June 2007 at �355 hrs

Location:  H�nton-�n-the-Hedges, Northamptonsh�re

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - None

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

Nature of Damage:  Major damage to eng�ne propeller and cockp�t area.  
M�nor damage to one w�ngt�p

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

Commander’s Age:  49 years

Commander’s Flying Experience:  385 hours (of wh�ch 50 were on type)
 Last 90 days - 2 hours
 Last 28 days -  � hour

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

Synopsis

After a normal land�ng, the a�rcraft’s ta�l began to r�se and 
the propeller struck the ground.  As a result, the a�rcraft 
p�tched onto �ts back.  Two Safety Recommendat�ons 
have been made w�th regard to the surv�vab�l�ty of th�s 
acc�dent.

History of the flight

The p�lot was a regular volunteer tug p�lot for the 
gliding club operating at the airfield and was returning 
to the airfield from the eighth aerotow launch of the 
day.  The weather was fine with a light westerly breeze.  
Runway 27 was �n use for launch�ng and Runway 33, 
although subject to a sl�ght crossw�nd, was be�ng used 
for land�ng; both runways have grass surfaces. 

Th�s was the p�lot’s second land�ng on Runway 33 w�th 
the first causing no difficulty.  The pilot reported that 
the approach and land�ng seemed normal, although 
w�tnesses recalled see�ng a sl�ght bounce on land�ng.  
As the a�rcraft decelerated, �ts ta�l began to r�se and, 
at a speed est�mated by the p�lot to be about 30 mph, 
the propeller struck the ground.  The a�rcraft cont�nued 
p�tch�ng and fell slowly onto �ts back.

The aircraft was fitted with a rotating anti-collision 
beacon, mounted �n the roof above the p�lot’s seat.  As 
the a�rcraft p�tched onto �ts roof, the ant�-coll�s�on beacon 
broke through the cockp�t roof, and �mpacted the p�lot’s 
head, caus�ng lacerat�ons.  Add�t�onal �njury was caused 
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by the p�lot’s head h�tt�ng the �nternal attachment bolts 
for an aer�al.

The cockp�t had two doors, one on each s�de, each 
h�nged on �ts lower edge and latched at the top.  The 
p�lot attempted to open each s�de door of the a�rcraft but 
was unable to do so as the doors were jammed aga�nst 
the ground under the a�rcraft.  Other members of the 
gl�d�ng club arr�ved and l�fted one of the a�rcraft’s w�ngs, 
enabl�ng a cockp�t door to be opened.  The p�lot ex�ted 
the aircraft and received first aid from a club member 
wh�lst another member reached �nto the cockp�t and 
sw�tched off the master and magneto sw�tches.  There 
was no fire.

The pilot’s recollection

The p�lot stated that he thought he placed h�s feet too h�gh 
on the rudder pedals pr�or to land�ng and that he may 
have �nadvertently appl�ed some brake pressure dur�ng 
the land�ng roll.  He also commented that the general 
public have access to the airfield near the Runway 33 
threshold and a h�gh degree of awareness �s requ�red to 
avo�d the poss�b�l�ty of the cable caus�ng �njury dur�ng 
the approach.

The club investigation

An acc�dent report, produced by the gl�d�ng club 
ment�oned:

‘distinct signs of two lines of flattened grass from 
both wheels where the grass was laid down due to 
braking effect.’  

It also stated that the p�lot had descr�bed the ‘stick 
position’ dur�ng the land�ng as ‘mostly back’.  The 
p�lot reported to the AAIB that the st�ck was ‘back for 
landing’.

Aircraft information

The Piper Pawnee is a low-wing, tailwheel configured 
monoplane used throughout the world as an 
agr�cultural and gl�der-tugg�ng a�rcraft.  It �s ta�l-heavy 
and does not have a propens�ty to p�tch onto �ts back 
dur�ng land�ng, prov�ded that the control column �s held 
fully back.

Analysis

The p�lot was relat�vely exper�enced but not �n current 
flying practice.  Although the Pawnee aircraft is not 
known for a tendency to p�tch over on land�ng (as some 
other types are), the acc�dent �tself was relat�vely ben�gn.  
The probable cause of the p�tch over was a comb�nat�on 
of �nadvertently appl�ed brake pressure and the st�ck not 
be�ng fully back dur�ng the rollout.

Survivability

The anti-collision beacon

The head �njur�es susta�ned by the p�lot were caused by 
the ant�-coll�s�on beacon be�ng forced through the roof of 
the cockp�t.  Surv�val of a�rcraft occupants �n acc�dents 
depends, essent�ally, on three th�ngs: the occupant must 
be appropr�ately restra�ned, conta�ned w�th�n a protect�ve 
‘l�v�ng volume’ (wh�ch must not be breached) and the 
forces exper�enced must be surv�vable.

Other Pawnee a�rcraft on the UK reg�ster have var�ous 
d�fferent ant�-coll�s�on l�ght �nstallat�ons, w�th at least 
e�ght a�rcraft hav�ng the l�ght mounted d�rectly on the 
roof of the cockp�t.  The rema�nder e�ther have the l�ght 
�nstalled �n a fa�r�ng to the rear of the cockp�t or on the 
sp�ne of the rear fuselage.  The two latter �nstallat�ons 
are s�tuated such that, �n the event of an acc�dent such as 
th�s, they would not comprom�se the l�v�ng volume of the 
cockp�t, nor cause d�rect �njury to the occupant.  L�ghts 
have been �nstalled, over the years, �n d�fferent places, 
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e�ther by the manufacturer at bu�ld or through later 
modifications.  However there are no recommendations 
on mov�ng the l�ght assembly from the roof of the 
cockp�t to another part of the a�rcraft.  The follow�ng 
Safety Recommendat�on �s therefore made.

Safety Recommendation 2008-011

It �s recommended that Lav�a SA (the present Type 
Certificate holder) produce a modification for aircraft 
that have the ant�-coll�s�on l�ght assembly on the roof 
of the cockp�t, wh�ch moves the l�ght to a pos�t�on 
wh�ch would not comprom�se the l�v�ng volume of the 
cockp�t �n the event of an acc�dent and that D�recc�on 
Nac�onal De Aeronavegab�l�dad ensure that Lav�a SA 
produce the relevant modification and consider making 
�t mandatory.

Escape

The des�gn of the doors prevented the p�lot from 
vacat�ng the a�rcraft after the acc�dent unt�l ass�stance 
arr�ved.  The doors on G-ASVP were to the or�g�nal 
P�per des�gn.  In a�rcraft manufactured after ser�al 

number 25-4�72 (�n �967), P�per changed the door 
des�gn and �ntroduced an emergency door release 
system so that pull handles release h�nge p�ns �n the 
lower h�nges of the door.  Once the p�ns are released the 
door can be opened.  Desp�te th�s des�gn change, P�per 
did not issue any retrofit modifications for older aircraft, 
such as G-ASVP.  Had G-ASVP been fitted with the 
emergency door release system, the p�lot would have 
been able to ex�t the a�rcraft w�thout ass�stance.  Th�s 
is particularly important because any fire occurring 
would not only have endangered the p�lot’s l�fe but 
also prevented others from render�ng ass�stance.  The 
follow�ng Safety Recommendat�on �s therefore made.

Safety Recommendation 2008-012

It is recommended that Lavia SA produce a retrofit 
modification for the installation of an emergency door 
release system on P�per PA-25-235 a�rcraft manufactured 
pr�or to ser�al number 25-4�7�, and that D�recc�on 
Nac�onal De Aeronavegab�l�dad ensure that Lav�a SA 
produce the relevant modification and consider making 
�t mandatory.



53©  Crown copyr�ght 2008

 AAIB Bulletin: 4/2008 G-ATMW EW/C2007/11/02

ACCIDENT

Aircraft Type and Registration:  P�per PA-28-�40 Cherokee, G-ATMW

No & Type of Engines:  � Lycom�ng O-320-D2A p�ston eng�ne

Year of Manufacture:  �966 

Date & Time (UTC):  � November 2007 at �750 hrs

Location:  H�nton-�n-the-Hedges, Northamptonsh�re

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - None

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

Nature of Damage:  Nose land�ng gear broken, both w�ng sk�ns damaged, 
propeller damaged

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

Commander’s Age:  45 years

Commander’s Flying Experience:  �52 hours (of wh�ch �4 were on type)
 Last 90 days - �2 hours
 Last 28 days - �2 hours

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

Synopsis

The p�lot cons�dered that the a�rcraft was low on fuel 

and he decided to land at an unlit airfield in the dark.  He 

asked a person on the ground to pos�t�on the�r veh�cle �n 

such a way as to �nd�cate where the a�rcraft should land; 

the pilot misidentified this vehicle’s lights and landed at 

the wrong pos�t�on.  Just pr�or to touchdown the a�rcraft 

struck a fuel bowser before fall�ng heav�ly on �ts nose 

land�ng gear, wh�ch then collapsed.  

History of the flight

The p�lot had bought the a�rcraft two weeks pr�or to the 

accident.  On the day of the accident he planned to fly with 

a fr�end to Belg�um, where he would drop off h�s fr�end 

and return alone. This was to be his first international 

flight from the UK, as a pilot, and he purchased a new 

GPS un�t to ass�st h�m w�th the nav�gat�on. 

At 0630 hrs, the pilot flew, with his passenger, from the 

a�rcraft’s base at H�nton-�n-the-Hedges to Cambr�dge, 

landing at 0702 hrs. They refuelled the aircraft, filed a 

VFR flight plan to Braaschaat Airfield, near Antwerp in 

Belg�um, and set off aga�n at 0747 hrs.  As they approached 

the eastern coast of the UK they encountered some low 

cloud, so they flew over the sea at an altitude between 

300 and 500 ft:  the sea temperature was about +�3ºC.  The 

p�lot and h�s passenger were not wear�ng surv�val su�ts, the 
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a�rcraft carr�ed l�fejackets, but no l�fe raft, and the a�rcraft 
was not fitted with an emergency locator beacon.  The 
p�lot reported that he d�d not have R/T commun�cat�ons 
w�th anyone for the sea cross�ng.  As they approached 
Antwerp he requested radar vectors to Braaschaat, where 
they landed at approx�mately �040 hrs. 

Braaschaat is a private airfield and is not a recognised Port 
of Entry for Belg�um.  There was some confus�on as the 
p�lot had not asked for the necessary pr�or perm�ss�on to 
land there.  The local flying club were, however, able to 
prov�de fuel, and the a�rcraft was refuelled to full tanks 
(approx�mately 40 �mper�al gallons). The p�lot and h�s 
passenger wanted to v�s�t the local town, but s�nce �t was 
a publ�c hol�day �n Belg�um there was no publ�c transport 
ava�lable, they therefore walked �nto the town. Th�s delay 
meant that the p�lot arr�ved back at h�s a�rcraft later than 
he had �ntended and he recogn�sed that some of h�s return 
flight would be in darkness. He reported that he asked 
someone to file a VFR flight plan to Coventry for him at 
Braaschaat, before gett�ng a�rborne as qu�ckly as poss�ble 
to minimise the amount of time he would spend flying 
in the dark.  No flight plan was filed for the return trip 
to Coventry. The a�rcraft left Braaschaat at approx�mately 
�350 hrs.

The weather over the North Sea had �mproved for the return 
flight, and the aircraft was able to maintain an altitude of 
between 500 and �,�00 ft.  The p�lot d�d not establ�sh R/T 
commun�cat�ons w�th anyone wh�lst cross�ng the sea.  On 
reach�ng the UK the p�lot attempted to call the London 
Fl�ght Informat�on Serv�ce (FIS), but he rece�ved no 
reply.  London FIS d�d rece�ve the a�rcraft’s �n�t�al call, 
but they were unable to establ�sh commun�cat�ons w�th 
the a�rcraft. The p�lot reports that at around sunset, the 
new GPS un�t lost �ts waypo�nts; from the GPS recorded 
track th�s appears to have been �n the area approx�mately 
�5 nm south-east of Cambr�dge.  He also reported that 

wh�lst h�s left fuel gauge appeared to be reg�ster�ng as 
expected, the r�ght gauge was st�ll �nd�cat�ng full.  The 
p�lot thought that he had been us�ng the fuel equally from 
both tanks, and he therefore concluded that the r�ght tank 
contents gauge was not work�ng properly.  The p�lot then 
c�rcled for 20 m�nutes wh�le he attempted to rect�fy the 
problems w�th h�s GPS un�t.  He was now unsure of h�s 
position and was also having some difficulties in reading 
the a�rcraft �nstruments w�th the a�rcraft’s d�m �nternal 
l�ghts.  After approx�mately 20 m�nutes he cont�nued 
towards Towcester. 

The p�lot was now so concerned about the a�rcraft’s fuel 
state that he cons�dered �t would be safer to land back 
at Hinton-in-the-Hedges rather than fly on to Coventry.  
Since the airfield at Hinton-in-the-Hedges was unlit, he 
used h�s mob�le telephone to call h�s son and asked h�m to 
pos�t�on h�s p�ck-up truck at the threshold of Runway 06 
at Hinton-in-the-Hedges. The pickup truck was fitted 
w�th add�t�onal rearward fac�ng spot-l�ghts, and the 
p�lot br�efed h�s son to use the veh�cle’s headl�ghts to 
�llum�nate the undershoot, and to use the rearward fac�ng 
spot l�ghts to �llum�nate the runway.  On reach�ng the 
H�nton area, the p�lot commenced c�rcl�ng and �n the 
darkness saw what he thought was the veh�cle that he 
was look�ng for.  He made an approach, down to about 
50 ft agl, when he real�sed that th�s veh�cle was �n fact 
a farm vehicle working in a field some distance from 
the airfield. The aircraft overshot and repositioned back 
towards H�nton-�n-the-Hedges. The p�lot then saw more 
l�ghts, wh�ch appeared to h�m to be car headl�ghts on 
approx�mately the r�ght head�ng and so he made another 
approach. 

Meanwhile, some members of the resident flying 
club were preparing for a night flight from 
H�nton-�n-the-Hedges. They were near the�r hangar, 
wh�ch had two �llum�nated secur�ty l�ghts located on 
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the front door about s�x feet apart. They saw an a�rcraft 

flying so low that they assumed it was trying to land, 

desp�te there be�ng no l�ghts on the runway. They had 

a veh�cle loaded w�th runway l�ghts that they were 

planning to use for that evening’s flight, so they drove 

the�r veh�cle towards the runway w�th the �ntent�on 

of gett�ng the a�rcraft to hold, wh�lst they qu�ckly 

placed the�r runway l�ghts �n pos�t�on. They attempted 

to contact the a�rcraft on the H�nton-�n-the-Hedges 

a�r to ground frequency, but rece�ved no reply.  They 

saw a veh�cle parked on the threshold of Runway 06 

w�th �ts headl�ghts on and asked the dr�ver �f he had 

any commun�cat�ons w�th the a�rcraft that was try�ng 

to land. 

The p�lot meanwh�le had dec�ded to land and he selected 

30º flap.  He reported that just prior to touchdown he saw 

the shadow of a fuel bowser ahead and so he appl�ed full 

power and pulled back on the control yoke. The a�rcraft’s 

left flap struck a rotating beacon on the top of the fuel 

bowser, and scraped along the bowser’s cab�n roof, before 

the a�rcraft landed heav�ly on �ts nose, approx�mately 30 

m beyond the bowser.  The nose land�ng gear collapsed 

and the r�ght w�ng struck the ground yaw�ng the a�rcraft 

about 40º to the r�ght.  The a�rcraft then p�tched forward, 

com�ng to rest w�th the a�rcraft’s nose and propeller on 

the ground and �ts ta�l �n the a�r. The p�lot rece�ved a 

m�nor cut to h�s ch�n. The eng�ne had stopped so the 

p�lot sw�tched off the electr�cs and vacated the a�rcraft 

normally. 

The w�tnesses who were talk�ng to the dr�ver of the 

vehicle on the threshold, saw the aircraft fly low over 

the�r hangar then abruptly p�tch up, then down, before �t 

stopped w�th �ts ta�l �n the a�r; they �mmed�ately drove 

over to the a�rcraft to offer ass�stance.

An �nspect�on of the a�rcraft after the acc�dent showed that 

the fuel tanks contained sufficient fuel for approximately 
one hour of flight.

Analysis

A CAA study �nto the causes of fatal acc�dents (CAP 667 
- Review of General Aviation Fatal Accidents 1985-1994) 
concluded that many acc�dents are as a result of the 
decisions that pilots make. It was also common to find a 
cha�n of events where one shortcut or example of poor 
judgement leads to another. 

Preparation

When planning an international flight it is necessary 
to establ�sh the nat�onal requ�rements for the countr�es 
that are being visited.  Normally, the first landing in a 
new country should be at an airfield that is a designated 
Port of Entry and wh�ch therefore allows the necessary 
customs formal�t�es to be completed.  It �s also necessary 
to obtain permission, in advance, from any airfield where 
�t �s �ntended to land, wh�ch st�pulates ‘Pr�or Perm�ss�on 
Requ�red’.

P�lots should fam�l�ar�se themselves w�th all of the a�rcraft 
systems, �nclud�ng such apparently s�mple systems as 
the l�ght�ng controls, pr�or to plac�ng themselves �n a 
pos�t�on where they need to use them. They should also 
be fam�l�ar w�th the nav�gat�onal equ�pment that they 
�ntend to use.  It would be sens�ble to pract�se us�ng the 
GPS on the ground, and �n the a�r w�th a safety p�lot, 
before us�ng �t as an a�d to nav�gat�on.

Fly�ng at n�ght requ�res more preparat�on and thought 
than flying during the day. If, because of unforeseen 
circumstances, a planned daytime flight is delayed such 
that completing it will involve flying at night, then the 
best response �s not to rush to get a�rborne, but �nstead to 
cons�der carefully all opt�ons, perhaps even dec�d�ng to 
stop the n�ght and cont�nue the next day. 
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Conduct of the flight

During the flight to Belgium, the aircraft crossed the 
North Sea at an unusually low alt�tude for a s�ngle eng�ne 
a�rcraft.  If the a�rcraft had suffered an eng�ne fa�lure 
wh�lst at 500 ft, w�th no rad�o contact, the p�lot would 
have had l�ttle t�me to establ�sh rad�o commun�cat�ons 
wh�lst s�multaneously prepar�ng the a�rcraft for a 
d�tch�ng.  Nobody would have been �mmed�ately aware 
of h�s pred�cament.  In the event of a d�tch�ng the l�kely 
surv�val t�mes for a person �n calm water at a temperature 
of +�3ºC, w�th no l�feraft or surv�val su�t, �s a l�ttle over 
an hour.  Even �f the p�lot had made a successful d�stress 
call, w�thout an emergency locator beacon the rescue 
agenc�es would have had l�ttle chance of locat�ng a 
person �n the water �n less than an hour.

A GPS system should never be used �n �solat�on. The 
p�lot should prepare a map and log �n the normal way, 
and crosscheck the GPS w�th other nav�gat�onal cues. If 
a p�lot �s uncerta�n of h�s pos�t�on then the CAA adv�ce �s 
to tell someone.  Transmit first on the working frequency, 
and do not m�nce words: say that you are lost.  If there 
�s no work�ng frequency, or �t �s not poss�ble to make 
contact on that frequency, then change to �2�.5 MHz 
and make a ‘PAN’ call.

A p�lot should not rely solely on h�s fuel gauges.  
Including reserves, this aircraft had approximately five 
hours endurance w�th full fuel and an �nspect�on of the 
a�rcraft after the acc�dent showed that the fuel tanks 
contained sufficient fuel for approximately one hour of 
flight.  This accident occurred after four hours of flight 
when the p�lot comm�tted to a dangerous land�ng �n the 
dark because he was concerned about h�s fuel state.

Landing at an unlit airfield in the dark is something 
that should only be done when all other opt�ons have 
been exhausted.  A ‘PAN’ call, made at the t�me the 
p�lot became unsure of h�s pos�t�on, followed by radar 
vectors, would have allowed the a�rcraft to land safely at 
Coventry Airfield in less flying time than it took to arrive 
at H�nton-�n-the-Hedges.

Comment

Ult�mately, �t seems that th�s acc�dent was caused by the 
p�lot confus�ng the secur�ty l�ghts on the hangar w�th 
h�s son’s veh�cle, wh�lst attempt�ng to land at an unl�t 
airfield.  However, during the sequence of events that 
lead up to th�s acc�dent there were many opportun�t�es 
where sound a�rmansh�p could have prevented the p�lot 
be�ng faced w�th such an opt�on.
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INCIDENT

Aircraft Type and Registration:  Slingsby T67M260 Firefly, G-BYOB

No & Type of Engines:  � Lycom�ng AEIO-540-D4A5 p�ston eng�ne

Year of Manufacture:  �999 

Date & Time (UTC):  3 August 2007 at �030 hrs

Location:  Stapleford Tawney A�rport, Essex

Type of Flight:  Tra�n�ng 

Persons on Board: Crew - 2 Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Left brake pedals d�sconnected

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

Commander’s Age:  58 years

Commander’s Flying Experience:  6,900 hours (of wh�ch �56 were on type)
 Last 90 days - 70 hours
 Last 28 days - 39 hours

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

Synopsis

As the crew carried out functional checks of the flight 
controls wh�le tax��ng for takeoff, the left wheelbrake 
master cyl�nder became detached from the rudder/brake 
pedal mechan�sm.  The fa�lure was cons�stent w�th the 
effects of prev�ous overload and consequent weaken�ng 
of the mechan�sm as a result of �nadvertent exceedence 
of the max�mum allowable nosewheel steer�ng angle 
dur�ng ground tow�ng. 

The a�rcraft manufacturer had taken a number of 
measures a�med at reduc�ng the l�kel�hood of the 
pedal mechan�sm be�ng damaged dur�ng tow�ng.  A 
relatively minor aircraft modification could probably 
el�m�nate the poss�b�l�ty of such damage.  Three Safety 
Recommendat�ons are made.  

History of the flight

The planned flight was an instructional sortie with an 
�nstructor �n the left seat and a student �n the r�ght seat.  
Wh�le tax��ng for departure, the student carr�ed out rudder 
funct�onal checks, as usual.  The �nstructor reported that 
rudder operat�on was normal when the student appl�ed 
full r�ght pedal.  However, when the student pushed h�s 
left pedal there was a loud bang and both left pedals 
appeared to be disconnected.  The flight was cancelled.  

Aircraft description

The Slingsby T67 Firefly is a single-engined low-winged 
monoplane, des�gned to be fully aerobat�c (F�gure �).  It �s 
constructed pr�nc�pally of glass re�nforced plast�c (GRP) 
and fitted with a tricycle landing gear with a steerable 
nosewheel leg.  Two s�de-by-s�de seats are prov�ded.  The 
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Firefly was first certificated in 1983 as the T67M, and a 
number of other vers�ons were subsequently developed, 
�nclud�ng the 260 shp T67M260.  In total, 280 T67 
a�rcraft have been bu�lt.  Max�mum takeoff we�ght of the 
T67M260 �s 2,550 lb (�,�57 kg).  

Primary flight controls are conventional, operated by 
dual cockp�t controls.  Rudder/brake pedal assembl�es 
are numbered from � to 4 across the a�rcraft from left 
to r�ght (F�gure 2).  The pedals are mounted on crank 
arms welded to two rotatable cross-shafts �n the cockp�t, 
known as rudder bars, w�th the left pedal of each pa�r 
(Nos 1 and 3) fixed to the left bar and the right pedals 
(Nos 2 and 4) fixed to the right bar.  A crank arm on each 
bar �s connected by a cable-fa�rlead system to operat�ng 
levers attached to the rudder.  The two bars are thus 
�nterconnected by the loop formed by the cables and the 
p�vot�ng rudder.  Two spr�ngs ma�nta�n the rudder bars 
central�sed when the pedals are unloaded.  An adjustable 
pr�mary stop prov�ded for each rudder bar l�m�ts the 
forward rotat�on of the bar (�e forward d�splacement 
of the respect�ve pedals); these stops form the pr�mary 
travel l�m�ters for the system.  

Rotat�on of the rudder bars also steers the nosewheel leg, 
via a control rod driven by a crank arm fixed to the right 
bar (F�gure 2). 

A sl�der mount�ng mechan�sm allows each pedal to be 
�nd�v�dually adjusted fore and aft to cater for var�at�on �n 
p�lot bu�ld and then locked by a p�n that locates �n one of 
four holes �n the sl�der.  

For each pedal, a p�n-jo�nted parallelogram-type l�nkage 
p�voted to the respect�ve rudder bar (F�gure 3) ma�nta�ns 
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the vert�cal or�entat�on of the pedal constant as �t �s 
d�splaced fore and aft to operate the rudder (F�gure 4).  
The l�nkage allows each pa�r of pedals to be p�voted, 
by push�ng a brake bar at the top of one of the pedals, 
to dr�ve the master cyl�nder p�ston (F�gure 5) and hence 
apply hydraul�c pressure to the brake on the respect�ve 
ma�n wheel. 

Aircraft examination

Exam�nat�on by the operator’s ma�ntenance organ�sat�on 
revealed that the left wheelbrake cyl�nder had detached 
from the No � pedal mechan�sm.  It was also found that 
the composite floor panel had suffered delamination 
damage �n the area where the left mount�ng bracket for 
the left rudder bar attached and that the bracket had 
t�lted to the left as a result.  The a�rcraft manufacturer 
cons�dered that both damage features had been caused 
by overload as a result of exceed�ng the max�mum 
nosewheel steer�ng angle wh�le tow�ng.  

Aircraft towing

The a�rcraft can be towed, by hand or by a veh�cle, 
using a towbar fixed to the nose landing gear.  When 
the a�rcraft �s be�ng towed, any steer�ng d�splacement 
appl�ed to the nosewheel by the towbar �s transm�tted 
to the rudder pedals v�a the steer�ng control rod, 
caus�ng the pedals to d�splace.  Two turn l�m�tat�on 
l�nes pa�nted on the lower part of the eng�ne cowl 
�nd�cate the max�mum perm�tted steer�ng angle �n 
e�ther d�rect�on.  The l�m�t�ng angle �s reached when 
the towbar �s v�sually al�gned w�th the appropr�ate l�ne.  
A towbar des�gn approved and recommended by the 
a�rcraft manufacturer �ncorporated a dev�ce to l�m�t the 
steer�ng load appl�ed to the nose land�ng gear.  

Excessive nosewheel steering angle

Should the a�rcraft be towed us�ng a towbar w�thout 
the load-l�m�t�ng feature, �t �s poss�ble that excess�ve 

loads would be appl�ed should the l�m�t�ng steer�ng 

angle be exceeded dur�ng a turn.  The nosewheel leg �s 

prov�ded w�th non-adjustable steer�ng stops but these 

act as secondary stops only.  Travel l�m�ters w�th�n 

the rudder/brake pedal mechan�sm form the pr�mary 

stops, which are contacted first when the steering angle 

exceeds �ts l�m�t, as follows.  

If the max�mum allowable nosewheel angle to the r�ght 

�s exceeded wh�le the a�rcraft �s be�ng towed, the steer�ng 

control rod rotates the r�ght rudder bar forward onto �ts 

stop.  At the same t�me the left rudder bar, connected to 

the r�ght bar by the loop formed by the cable and rudder, 

�s rotated backwards.  A further exceedence of the 

perm�tted steer�ng angle would apply excess�ve loads to 
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the r�ght rudder bar stop and could cause �t to deform 
as a result.  The rearward over-travel of the left rudder 
bar would result �n the No � pedal mechan�sm apply�ng 
an upward load to the left brake master cyl�nder, wh�ch 
would be bottomed, and add�t�onal excess�ve load�ng 
on the pedal mechan�sm can result.  The a�rcraft 
manufacturer bel�eved that th�s could damage the left 
rudder bar support brackets, the floor at the bracket 
attachment po�nts, and/or the left brake master cyl�nder.
  
The system behaves somewhat d�fferently when the 
a�rcraft �s towed �n a turn to the left.  In th�s s�tuat�on 
the steer�ng control rod rotates the r�ght rudder bar 
backwards.  Exceed�ng the allowable steer�ng angle to 
the left would apply excess�ve loads to the r�ght brake 
master cyl�nder and could result �n damage to the r�ght 
rudder bar support brackets, the floor and/or the right 
brake master cyl�nder.  In th�s case the left rudder bar w�ll 
not be rotated, as the rudder cable would not transm�t a 
compress�ve force, and so no excess�ve loads would be 
appl�ed to the left pedal system or �ts stop.  

Tow�ng typ�cally �nvolves the use of a 2 metre long 
towbar pulled by a powerful 4-wheel dr�ve veh�cle.  
The manufacturer noted that �f a towbar w�thout the 
load-l�m�t�ng feature were used, the loads on the pedal 
mechan�sm caused by exceed�ng the tow�ng angle l�m�ts 
could therefore be exceed�ngly h�gh.  It was cons�dered 
�mpract�cal to redes�gn the rudder mechan�sm to 
w�thstand such loads.  

Airworthiness improvement measures

The manufacturer �ssued a User Exper�ence Report 
Act�on Form on G-BYOB’s acc�dent (UER No T67-�253, 
�ssued on 29-08-07) wh�ch noted that: 

‘The use of specialised towing vehicles which 
“carry the nosewheel” of the aircraft are not 

recommended for use with SACL T67 aircraft 
because it is, at the very least, very difficult to see 
when you are approaching the maximum towing 
angle.’  

The UER recommended �nspect�on of G-BYOB’s nose 
land�ng gear, rudder/brake pedal mechan�sm, cockp�t 
floor and rudder for damage and recommended a review 
of tow�ng pract�ces.  

The manufacturer also �ssued an Advance Informat�on 
Leaflet (AIL No 01/2007, issued 15 November 2007) 
as an attachment to the T67M260 Ma�ntenance Manual 
(MM).  It was �ntended that the AIL content would be 
�ncorporated �n the MM when next re�ssued, ant�c�pated 
to be during the first quarter of 2008.  The AIL included 
the follow�ng:

‘Towing

CAUTIONS
THE USE OF NON-SLINGSBY TYPE VEHICLE 
OR HAND TOW BARS OR TROLLEY/CART ARE 
PROHIBITED FOR USE ON SLINGSBY T67 
TYPE AIRCRAFT.  

WHEN TOWING WITH A VEHICLE THE 
DRIVER MUST HAVE A CLEAR VIEW OF THE 
TOW BAR TURN LIMITATIONS MARKINGS ON 
THE AIRCRAFTS COWLING.’  

The AIL also noted that:

‘The limits for the nose wheel steering angle are 
marked on the lower engine cowling.  Care should 
be taken (particularly when the aircraft is being 
towed by a vehicle) that the nose wheel angle does 
not exceed that shown.  
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WARNING
EXCEEDING THE TOWING ANGLE LIMITATIONS 
MARKINGS CAN CAUSE DAMAGE TO THE 
RUDDER SYSTEM WHICH MAY CAUSE AN IN 
FLIGHT AIRWORTHINESS SITUATION AND 
POSSIBLE DEATH TO THE OCCUPANTS.’

In add�t�on, the manufacturer re-�ssued a Serv�ce 
Bullet�n (SB No �87, prev�ously Issue 2 of �0 May 2007).  
Th�s SB or�g�nally dealt w�th the correct �nstallat�on 
and adjustment of the rudder/brake pedal mechan�sm, 
together w�th requ�red �nspect�ons for damage and the 
presence of specified clearances for moving parts of the 
system.  The SB re-�ssue (Issue 3 of �6 October 2007) 
added requ�rements, remarks and warn�ngs concern�ng 
tow�ng s�m�lar to those �n the AIL.

European Av�at�on Safety Author�ty (EASA) had 
prev�ously mandated �ncorporat�on of the SB by 
means of an A�rworth�ness D�rect�ve (AD 2007-0�32, 
�ssued on �� May 2007).  Th�s followed an �nc�dent 
where the p�lot of a T67M260 a�rcraft (reg�strat�on 
G-EFSM) had �n�t�ally been unable to move the rudder 
pedals when attempt�ng to recover from a sp�n (AAIB 
Bullet�n ��/2007).  Recovery from the sp�n had been 
delayed by an est�mated two and a half turns.  The Bullet�n 
identified an excessive steering angle during towing as 
a poss�ble cause of the problem.  A recommendat�on 
was made (AAIB Safety Recommendat�on 2007-077) 
for the EASA to rev�ew the rudder pedal system of 
the Sl�ngsby T67 a�rcraft, �nclud�ng cons�derat�on of 
requ�r�ng means to l�m�t the loads appl�ed to the rudder 
system dur�ng tow�ng.  The AD requ�red some of the 
SB measures to be carried out before further flight and 
some within the next 50 flight hours and for checks to be 
repeated at intervals of 300 flight hours or 12 months, 
whichever occurred first.  

The above act�on appl�ed to the T67M260.  D�scuss�ons 

�nd�cated that the manufacturer had also re-�ssued 

SB No �88 at Issue 3 together w�th a further AIL to 

promulgate s�m�lar �nformat�on relevant to  the other 

T67 models.

Further measures a�med at reduc�ng the poss�b�l�ty of 

damage to the rudder/brake pedal mechan�sm on all the 

T67 models had also been taken.  These �ncluded the 

development of an �mproved towbar des�gn, also w�th a 

load-l�m�t�ng dev�ce, expected to be released to a�rcraft 

operators �n early 2008.  The manufacturer cons�dered 

that �t was �mposs�ble to overload the rudder mechan�sm 

when a Sl�ngsby-approved towbar was used. 
 

Modification to convert the nosewheel leg steering 

stops �nto the pr�mary stops was cons�dered to be 

impracticable and could have created difficulties in 

ensur�ng the requ�red rudder travel, wh�ch �s essent�al for 

effect�ve sp�n recovery.  The manufacturer had stud�ed 

a scheme for �ncorporat�ng a load-l�m�t�ng dev�ce 

�nto the nosewheel steer�ng rod �n order to preclude 

the poss�b�l�ty of excess�ve loads be�ng transm�tted 

to the rudder/brake pedal mechan�sm.  However, the 

manufacturer cons�dered that the publ�shed warn�ngs, 

to rema�n w�th�n the towbar turn l�m�tat�ons and to use 

only a Slingsby-approved towbar, would be sufficient 

to prevent recurrence of rudder mechan�sm damage.  

EASA, �n the�r response to AAIB Safety 

Recommendat�on 2007-077, cons�dered the warn�ngs 

�n Issue 3 of SB Nos �87 and �88 and �n the AILs to be 

adequate for prevent�ng further damage to the rudder 

system dur�ng tow�ng.  The response noted that SACL 

had not agreed to implement an aircraft modification 

to prevent overload�ng of the rudder system wh�lst 

tow�ng.
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Discussion

The ev�dence was cons�stent w�th the fa�lure of the 

rudder/brake pedal mechan�sm hav�ng resulted from 

overload generated by an excess�ve nosewheel steer�ng 

angle dur�ng ground tow�ng.  Although pos�t�ve ev�dence 

was not ava�lable, the manufacturer’s researches strongly 

�nd�cated that the damage had resulted from such an 

exceedence and �t was concluded that th�s was the most 

l�kely cause of the fa�lure.  

Tow�ng damage could weaken the rudder/brake pedal 

mechan�sm and/or d�stort �t, thereby affect�ng the 

clearances of �ts mov�ng parts from other components; 

�n some areas these clearances are qu�te small.  Such 

damage could apparently be caused �nadvertently, 

w�thout the tow�ng crew be�ng aware of the problem, 

and could well rema�n undetected for a cons�derable 

t�me. 
 

Inadequate clearances, or a subsequent fa�lure as 

a consequence of damage hav�ng weakened the 

mechan�sm, as apparently occurred �n G-BYOB’s case, 

could severely affect rudder and/or brake operat�on.  

In some s�tuat�ons the results would be potent�ally 

d�sastrous.  A loss of wheelbrak�ng could be hazardous 

and any comprom�se of rudder operat�on could have 

severe consequences, part�cularly as the a�rcraft type 

was extensively used for aerobatic flying, including 

sp�nn�ng.  In the case of G-EFSM’s �nc�dent a foul of 

the pedal mechan�sm, poss�bly due to d�stort�on caused 

by overload dur�ng tow�ng, had ser�ously delayed sp�n 

recovery.  

The des�gn had prov�ded the pr�mary stops for the 

nosewheel steer�ng system w�th�n the rudder/brake 

pedal mechan�sm �n order  to ensure that the accurate 

ach�evement of full rudder travel could not be 

comprom�sed.  However, locat�ng the stops �n the pedal 
mechan�sm, rather than on the nosewheel leg, appeared 
most unsat�sfactory, g�ven the relat�vely h�gh forces 
that could be applied through a towbar.  Modification 
to rect�fy th�s feature of the system appeared, to the 
manufacturer, to be �mpract�cable.  

It was likely that the manufacturer’s specification for 
tow�ng to be carr�ed out us�ng only a towbar w�th a 
load-l�m�t�ng dev�ce and the�r further emphas�s on not 
exceed�ng the allowable steer�ng range would reduce the 
probab�l�ty of damage.  Nonetheless, the manufacturer 
�s not �n a pos�t�on to enforce these proh�b�t�ons.  It 
therefore does not seem pract�cable to ensure that only 
an approved towbar w�ll always be used or that a veh�cle 
dr�ver w�ll always be �n a pos�t�on to mon�tor rel�ably 
the or�entat�on of a towbar relat�ve to the l�m�t mark�ngs.  
However, it does appear possible that a modification to 
�ncorporated a load-l�m�t�ng element �nto the a�rcraft’s 
nosewheel steer�ng rod would el�m�nate the poss�b�l�ty 
of the pedal mechan�sm be�ng vulnerable to �nadvertent 
damage dur�ng tow�ng.  In v�ew of th�s, the follow�ng 
Safety Recommendat�ons are made. 
 
Safety Recommendation 2008-006  

It �s recommended that the UK C�v�l Av�at�on Author�ty 
ensure that the proh�b�t�on by Sl�ngsby Advanced 
Compos�tes Ltd on us�ng a non Sl�ngsby-approved 
towbar w�th T67 a�rcraft, �s made mandatory.  

Safety Recommendation 2008-007 

It �s recommended that Sl�ngsby Advanced Compos�tes 
Ltd develop modifications for the T67 aircraft, aimed at 
el�m�nat�ng the poss�b�l�ty that forces generated dur�ng 
ground tow�ng could cause undetected damage to the 
rudder/brake pedal mechan�sm.  
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Safety Recommendation 2008-008  

It �s recommended that EASA requ�re the development 
of modifications for the Slingsby Advanced Composites 
Ltd T67 a�rcraft, a�med at el�m�nat�ng the poss�b�l�ty that 
forces generated dur�ng tow�ng could cause undetected 
damage to the rudder/brake pedal mechan�sm.  
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ACCIDENT

Aircraft Type and Registration:  A�rborne Edge XT9�2-B/Streak III-B, G-CEHH  

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

Year of Manufacture:  2005 

Date & Time (UTC):  28 March 2007 at �220 hrs

Location:  Blunts Lane, Potters Crouch, St Albans

Type of Flight:  Tra�n�ng

Persons on Board:  Crew - 2 Passengers - None

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

Nature of Damage:  Substant�al

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

Commander’s Age:  54 years

Commander’s Flying Experience:  4,960 hours (of wh�ch 50 were on type)
 Last 90 days - 59 hours
 Last 28 days - 35 hours

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

Synopsis

The flying instructor was demonstrating an ‘engine-off’ 
approach to his pupil, when the aircraft (a flex-wing 
microlight) struck a tree close to the final approach.  
Post-mortem tox�cology �nd�cated that the �nstructor’s 
blood alcohol level was �37 mg/�00 ml.  The UK 
prescr�bed l�m�t for p�lots �s 20 mg/�00 ml; that for 
dr�v�ng �s 80 mg/�00 ml.

History of flight

The aircraft departed on an instructional flight with 
the �nstructor, who held a CAA M�crol�ght Instructor 
rat�ng, �n the front seat and the student �n the rear; 
the �ntent�on was for the �nstructor to demonstrate an 
eng�ne-off (or ‘dead st�ck’) land�ng to the student, who 

was to undertake a General Sk�lls Test two days later.

Other microlight pilots at the airfield observed the aircraft 

take off normally from Runway 30, before cl�mb�ng out 

with a right-hand turn towards the airfield overhead.  

From a he�ght of approx�mately 2,000 ft, the a�rcraft 

entered a gl�de descent �n a left-hand c�rcu�t pattern for a 

land�ng on Runway 33.

The approach appeared normal at first, with the witnesses 

descr�b�ng the a�rcraft be�ng sl�ghtly h�gh (as they 

expected �n an eng�ne-off cond�t�on) before the speed 

�ncreased and a ser�es of S-turns was commenced.  The 

aircraft flew to the east of the extended runway centreline 
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and onto a r�ght base leg.  At th�s stage the w�tnesses 

assessed that the a�rcraft was rather low.

The a�rcraft’s left w�ng then �mpacted the top-most 

branches of a tree, some 50 to 70 ft agl and 200 m from the 

runway threshold.  The aircraft’s flight was significantly 

d�srupted by the �mpact w�th these branches, and �t fell 

to the ground some 80 m from the tree.  Members of the 

publ�c who were nearby ran to g�ve ass�stance, and were 

then joined by pilots from the airfield.

The p�lot of G-CEHH susta�ned fatal �njur�es �n the 

ground �mpact.  The student was severely �njured and 

could later recall very l�ttle of the day of the acc�dent.

Post-mortem examination and toxicology

A post-mortem exam�nat�on was carr�ed out on the p�lot 

by a spec�al�st av�at�on patholog�st and a tox�colog�cal 

�nvest�gat�on was conducted.  

The patholog�st’s report stated:

‘Toxicological examination of the pilot’s blood 
revealed a blood alcohol level 137 mg/100ml.  
The prescribed limit for a blood alcohol level for 
an individual acting as the pilot of an aircraft 
during flight, as laid down in the Railways and 
Transport Safety Act 2003, is 20 mg/100ml.  This 
contrasts with the legal limit for driving which 
in the UK is 80 mg/100ml.  Toxicology revealed 
alcohol levels of 183 mg/100ml in the vitreous and 
235 mg/100ml in the urine.’

The report also conta�ned calculat�ons related to alcohol 

consumpt�on and the rate at wh�ch alcohol �s metabol�sed 

�n the human body, tak�ng �nto account a number of 

var�ables:

‘These calculations suggest either that [the pilot] 

had consumed a quantity of alcohol the previous 

evening which would be sufficient to induce 

stupor or coma in most individuals, or that he had 

continued to consume alcohol at some stage in the 

12 hours prior to his death.’

Comment�ng on the p�lot’s l�ver, the patholog�st noted 

that �t was ‘fatty’ and that th�s ‘most likely represents the 

effect of chronic alcohol use’.  W�th regard to the fatal 

�njury susta�ned by the p�lot, the patholog�st reported 

that:

‘It is unlikely, given the nature of this type of 

aircraft, that any additional or alternative safety 

equipment would have prevented this injury.’

Accident site

The impact site was in a field of young crop and was 

approx�mately �66 metres from, and on the extended 

centreline of, Runway 33 at Plaistows Farm Airfield.  

To the east and west of the s�te the ground r�ses to 

approx�mately 85 feet above the he�ght of the acc�dent 

s�te.  The area to the east was graz�ng land and to the 

west a m�xture of woodland and agr�cultural land, w�th 

a l�ne of power cables, mounted on tall pylons, runn�ng 

�n a north-west to south-east d�rect�on.  Approx�mately 

80 metres to the east of the �mpact s�te there was a lone 

dec�duous tree, the upper branches of wh�ch were 50 to 

70 feet above ground level.  The area to the south-east 

of the accident site consisted of agricultural fields 

�nterspersed w�th farm bu�ld�ngs. 

Impact parameters

Exam�nat�on of the acc�dent s�te showed that the 

left outer w�ng of the a�rcraft �n�t�ally �mpacted a 

substant�al branch at the top of the lone dec�duous tree.  
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Th�s �mpact substant�ally damaged the structure of the 
left outer w�ng.  At the t�me of the �mpact w�th the tree 
�t �s est�mated that the a�rcraft was on a head�ng of 
about 270º, flying at a speed in the region of 65 mph, 
in level flight and possibly banked to the left.  At some 
po�nt, after th�s �mpact w�th the tree, the a�rcraft’s 
left outer w�ng collapsed upwards, wh�ch would have 
caused the a�rcraft to become unstable and, probably, 
uncontrollable.  The damaged a�rcraft cont�nued, on an 
approx�mate head�ng of 260º, unt�l �t struck the ground 
some 80 metres from the tree.  The a�rcraft’s nacelle 
�mpacted the ground w�th v�rtually no forward speed, 
banked to the left by almost 90º and �n an almost level 
p�tch att�tude.  The force of the ground �mpact severely 
d�srupted the structure of the nacelle.  All the parts of 
the a�rcraft were present at the acc�dent s�te. 
 
Engineering examination

There was good ev�dence to �nd�cate that the propeller 
was not rotat�ng at the t�me of the ground �mpact.  The 
eng�ne �gn�t�on sw�tches were found �n the ON pos�t�on.  
There was a smell of fuel around the wreckage and a 
quant�ty of fuel was found �n the fuel tank.  The fuel 
cock was found to be selected to the ON pos�t�on.  There 
was no post-impact fire.

A deta�led exam�nat�on of the a�rcraft’s structure and 
eng�ne systems found no ev�dence of d�sconnect�ons 
or restr�ct�ons pr�or to the �mpact w�th the tree.  The 
eng�ne was taken to the manufacturer’s UK agent’s 
fac�l�ty for exam�nat�on and test�ng; external and 
�nternal exam�nat�on showed no ev�dence of a fa�lure, 
d�sconnect�on or se�zure.  Both carburettor bowls 
contained fuel and both they and the fuel filter were 
free of contam�nat�on.  The eng�ne was �nstalled onto an 
airframe mounting, a replacement propeller fitted and a 
successful eng�ne test run was carr�ed out.

It �s, therefore, l�kely that the eng�ne would have started 
correctly �f th�s had been �n�t�ated before the coll�s�on 
w�th the tree.

Possible visual illusion and perspective

The tree, which the aircraft struck, had a clearly defined top, 
w�th some add�t�onal growth above �t; �t was th�s add�t�onal 
growth w�th wh�ch the a�rcraft coll�ded.  The poss�b�l�ty 
was cons�dered that, as the a�rcraft approached the tree, 
these uppermost branches m�ght have appeared to blend �n 
w�th other trees, further away.  To test the theory, the tree 
was viewed from the direction of the aircraft’s flight, using 
a hel�copter, and photographs were taken.  Wh�lst there was 
no doubt that the l�ne of s�ght took �n both the top branches 
of the tree, and other trees beh�nd, the �llus�on was not 
clearly apparent, and the test was �nconclus�ve.

Engine-off landings

P�lots of s�ngle-eng�ned a�rcraft are tra�ned to carry out 
forced land�ngs, to enable them to deal successfully w�th 
an unexpected engine failure in flight.  In microlight 
flying, the exercise is carried out either with the engine 
runn�ng at �dle power or w�th the eng�ne sw�tched off.  
If the eng�ne �s left runn�ng, �t �s poss�ble for the p�lot 
to advance the throttle at any t�me and ga�n thrust.  
However, the res�dual thrust from an �dl�ng eng�ne means 
that the a�rcraft handles somewhat d�fferently from an 
a�rcraft whose eng�ne has stopped, and also means that 
the a�rcraft’s rate of descent �s somewhat less than that 
follow�ng eng�ne fa�lure.  If the eng�ne �s sw�tched off, 
the propeller stops rotat�ng, there �s no res�dual thrust, 
and the rate of descent �s as �t would be �n the event of 
a genu�ne eng�ne fa�lure.  It �s usual for the eng�ne to 
be stopped by sw�tch�ng the �gn�t�on system OFF, and 
once the eng�ne and propeller have stopped, to select 
the �gn�t�on ON aga�n, so that act�vat�on of the electr�c 
start (where fitted) will cause the engine to run again.  
G-CEHH was fitted with a serviceable electric starter.
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Factors �nvolved �n eng�ne-off land�ngs were d�scussed 
w�th the Br�t�sh M�crol�ght A�rcraft Assoc�at�on 
(BMAA) execut�ve.  They stated that eng�ne-off 
land�ngs were not proh�b�ted, but that �n the�r op�n�on, 
such landings are best carried out at airfields where 
substant�al areas su�table for land�ng are ava�lable, so 
that a m�sjudged approach w�ll not hazard the a�rcraft 
and �ts occupants.  The d�scuss�on h�ghl�ghted the fact 
that eng�ne-off land�ngs requ�re prec�se judgement; 
�f the a�rcraft descends below the approach path, the 
des�red touchdown area may not be reached w�thout 
re-start�ng the eng�ne.  They offered the op�n�on that 
Plaistow’s Farm was quite a small airfield and was 
not �deally su�ted to eng�ne-off land�ngs dur�ng p�lot 
tra�n�ng.

Analysis

The aircraft struck a tree close to the final approach to 
the runway; the tree would not have presented a hazard 
�n the course of a normal approach but the S-turns 
resulted in the aircraft being flown to one side of the 
final approach, at very low height, and towards the tree.  
The �nvest�gat�on exam�ned the poss�b�l�ty of some 
v�sual �llus�on caus�ng the tree to merge w�th other trees, 
�n the d�stance (as perce�ved) but th�s was �nconclus�ve.  

It was apparent that, as the aircraft flew towards the 

final approach, the pilots were probably focussing their 

attent�on on the runway threshold, to the�r r�ght.  The 

tree, on the left, would not have been a po�nt of focus.  It 

�s log�cal that the student p�lot would have been  rely�ng 

on the commander’s expert�se, and would have been 

unl�kely to have �ntervened.  

The acc�dent occurred �n the course of an eng�ne-off 

approach.  The d�scuss�on w�th the BMAA �nd�cated 

that, whilst there were no specific rules about engine-off 

land�ngs, best pract�ce would be to carry out such 

exercises only where significant areas, suitable for 

land�ng, ex�st.  Then, a m�sjudged approach would not 

result �n the a�rcraft and occupants be�ng put at r�sk.

The level of alcohol �n the �nstructor’s body at the t�me 

of the acc�dent was such that h�s judgement was l�kely to 

have been ser�ously �mpa�red.

Safety Action

The BMAA has undertaken to publ�c�se to �ts members 

the hazards inherent in flying under the influence of 

alcohol or drugs.
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ACCIDENT

Aircraft Type and Registration:  Chaser S, G-MVVU

No & Type of Engines:  � Rotax 462 p�ston eng�ne

Year of Manufacture:  �988 

Date & Time (UTC):  28 August 2007 at ���5 hrs

Location:  Burton on the Wolds, Le�cestersh�re

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - None

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

Nature of Damage:  A�rcraft destroyed

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

Commander’s Age:  54 years

Commander’s Flying Experience:  43 hours (of wh�ch �� were on type)
 Last 90 days - 0 hours
 Last 28 days - 0 hours

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

Synopsis

The we�ght-sh�ft m�crol�ght a�rcraft encountered a gust 
just pr�or to the �ntended land�ng.  Desp�te the appl�cat�on 
of power and mov�ng the control bar forwards, the p�lot 
was unable to prevent the a�rcraft from land�ng short of 
the runway.  

History of the flight

The pilot had planned to fly early in the day to take 
advantage of calmer cond�t�ons but he was persuaded to 
fly later in the morning so that he could fly at the same 
t�me as another p�lot �n another a�rcraft.

The takeoff and cl�mb out were uneventful.  However 
the p�lot reported that he became unhappy w�th the 
rough and therm�c cond�t�ons and dec�ded to turn back 

to h�s departure po�nt.  The last e�ght m�les or so were at 
low level due to the prox�m�ty of East M�dlands A�rport 
a�rspace, and the p�lot reported that the cond�t�ons were 
deter�orat�ng, w�th strong thermals and rough a�r.

The pilot made five approaches and go-arounds to the 
runway, wh�ch �s �n a northerly d�rect�on, and on h�s 
s�xth approach he felt that he was correctly pos�t�oned to 
land.  Just before the ant�c�pated touchdown the a�rcraft 
encountered severe s�nk and, desp�te the appl�cat�on of 
full throttle and mov�ng the control bar forwards, the 
a�rcraft struck the ground approx�mately 30 ft before 
the start of the runway, �n an area of steep upslope.  
The a�rcraft collapsed on �mpact and bounced before 
com�ng to rest on the runway, w�th the p�lot trapped 
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underneath and fuel leak�ng from the tank.  The p�lot, 
who was wear�ng a lap harness and a helmet, susta�ned 
two broken legs, but managed to scramble clear of the 
wreckage una�ded, �n the absence of any ass�stance.

Aircraft information

The Chaser S �s a s�ngle seat, we�ght-sh�ft m�crol�ght w�th 
a ‘Pterodactyl’ w�ng.  As w�th all m�crol�ght a�rcraft the 
w�ng load�ng �s low, and they are suscept�ble to gusts.

Weather conditions

The p�lot reported the weather as hot and sunny w�th 
more than 20 m�les of v�s�b�l�ty and w�th the w�nd from 
the north-north-west, gust�ng at more than �0 kt, w�th 
�ncreas�ng therm�c act�v�ty.  

The forecast cond�t�ons for Nott�ngham East M�dlands 
around the t�me of the acc�dent were w�nd var�able at 
4 kt, unl�m�ted v�s�b�l�ty w�th scattered cloud at 3,000 ft 
(lower�ng to �,800 ft later) and broken cloud at 4,500 ft.

The reported cond�t�ons for Nott�ngham East M�dlands 
at about the t�me of the acc�dent were: at ��20 UTC, 
w�nd var�able at 2 kt, unl�m�ted v�s�b�l�ty, few clouds at 
800 feet, broken cloud at �,800 ft, surface temperature 
�6ºC, dew po�nt ��ºC, surface pressure �023 hPa.  The 
observat�on at �050 UTC had been the same, except that 

the w�nd had been var�able at 3 kt and the dew po�nt had 

been �2ºC.

An isobaric analysis carried out by the Met Office 

concluded that the surface w�nd was var�able at 2 kt.

The cond�t�ons measured by the (Watnall) Nott�ngham 

weather balloon, launched at ���5 UTC, were very 

representat�ve of those at the t�me and locat�on of 

the accident.  This was used by the Met Office to 

assess temperature and cloud format�on.  The surface 

temperature was est�mated to be �6°C and, wh�lst 

there was convect�ve act�v�ty assoc�ated w�th cumulus 

development, �t was doubted that any max�mum w�nd 

gust would be greater that �0 kt �n any d�rect�on, a l�ttle 

lower than that reported by the p�lot.

Comment

The p�lot’s low exper�ence and low recency appear to 

be the ma�n factors affect�ng h�s ab�l�ty to deal w�th the 

conditions.  The information from the Met Office would 

�nd�cate that the w�nd was l�ghter than the p�lot reported 

although there was clear ev�dence of convect�ve act�v�ty 

wh�ch could have led to the gusty cond�t�ons.  Peer 

pressure to fly at a later time, rather than earlier when it 

would probably have been calmer, may also have been 

a factor.
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ACCIDENT

Aircraft Type and Registration:  Gem�n� Flash IIA, G-MTIA

No & Type of Engines:  � Rotax 503 p�ston eng�ne

Year of Manufacture:  �987 

Date & Time (UTC):  �8 Apr�l 2007 at �700 hrs

Location:  Caernarfon A�rport, Wales

Type of Flight:  Tra�n�ng 

Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Damage to keel, front strut and left s�de strut

Commander’s Licence:  Student p�lot

Commander’s Age:  69 years

Commander’s Flying Experience:  65 hours (of wh�ch  2 were on type)
 Last 90 days - 5 hours
 Last 28 days - 3 hours

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

Synopsis

During his first solo flight, the student misjudged the 
flare and the aircraft landed heavily and bounced. The 
student �n�t�ated a go-around and dur�ng the subsequent 
c�rcu�t the a�rcraft handled normally. On land�ng, the 
front strut and the tr�ke keel fa�led, and the a�rcraft came 
to a halt on the runway.

History of the flight

The aircraft was being flown by its owner, who was a 
student pilot on his first solo flight. The weather was 
good, w�th a l�ght w�nd and good v�s�b�l�ty. The student 
had just completed two c�rcu�ts for Runway 26 w�th 
h�s �nstructor; the c�rcu�ts and land�ngs were assessed 
as sat�sfactory. The student was then br�efed for a solo 
flight using the same runway. 

The solo c�rcu�t progressed normally unt�l after 
completing the final turn. The student then decided 
that rather than flying the circuit as he had done when 
flying with his instructor, he would remain high above 
an area on the approach wh�ch he cons�dered m�ght 
conta�n turbulence. He reported that after the area 
of poss�ble turbulence, he steepened the approach so 
he could land �n the normal place. As he came over 
the threshold the a�rspeed and rate of descent were 
h�gher than normal The student reported that he 
made insufficient allowance for this increased rate 
of descent during his landing flare. This resulted in a 
very heavy land�ng from wh�ch the a�rcraft bounced 
up to a he�ght of around 20 ft.  The student appl�ed 
power and �n�t�ated a go-around. 
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Dur�ng the subsequent c�rcu�t the a�rcraft handl�ng was 
normal. The next approach was flown with a normal 
approach angle. Dur�ng the land�ng, there was no 
cush�on�ng from the suspens�on and the front strut and 
the tr�ke keel broke. The a�rcraft came to a halt and the 
p�lot ex�ted the a�rcraft unhurt.

The p�lot cons�ders that there may have been a 
pre-ex�st�ng part�al crack �n the keel wh�ch may have 
contr�buted to �ts fa�lure dur�ng the heavy land�ng. 
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ACCIDENT

Aircraft Type and Registration:  Ikarus C42 FB80, G-SJEN

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

Year of Manufacture:  2004 

Date & Time (UTC):  �7 July 2007 at �8�5 hrs

Location:  ¼ nm east of Strathaven Airfield, Lanarkshire

Type of Flight:  Pr�vate 

Persons on Board: Crew - �  Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage:  Damage to propeller, eng�ne, eng�ne cowl�ng, land�ng 
gear and fuselage .

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

Commander’s Age:  36 years

Commander’s Flying Experience:  255 hours (of wh�ch �45 were on type)
 Last 90 days - 67 hours
 Last 28 days - 22 hours

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

Synopsis

The a�rcraft was mak�ng an approach to land on 
Runway 09 when the p�lot assessed that the w�nd had 
sh�fted and favoured a land�ng on Runway 27.  He carr�ed 
out a missed approach and, having raised the flaps, 
entered a r�ght turn for a short c�rcu�t to the south, to 
position the aircraft on final approach for the reciprocal 
runway.   Dur�ng the turn the a�rcraft stalled and landed 
heavily in an almost level attitude in a field of long grass.  
The a�rcraft was extens�vely damaged but ne�ther the 
p�lot nor h�s passenger was �njured.

History of the flight

The a�rcraft, wh�ch was operat�ng close to �ts max�mum 
total we�ght author�sed (MTWA), was return�ng to the 

airfield after a short flight in the local area.  The surface 

w�nd was reported as hav�ng been from the east at 4.5 kt 

to 9 kt; tower�ng cumulus and cumulon�mbus clouds 

were nearby, over a r�dge of h�lls 4 nm to the south.  

The v�s�b�l�ty was greater than �0 km and the broken 

cloudbase overhead the airfield was at 3,000 ft agl.  The 

p�lot planned to land beyond the normal touchdown 

po�nt, touch�ng down on the smoother part of grass 

Runway 09.  On final approach, he noticed from the 

airfield’s windsock that, in the short period of time since 

be�ng on the downw�nd leg of the c�rcu�t, the w�nd had 

sh�fted through �80º and was now favour�ng a land�ng 

on Runway 27.  A go-around was commenced and the 

flaps were retracted; during the go-around lightning 
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was observed over the h�lls to the south.

The �ntent�on was to carry out a short c�rcu�t to the south 
of the airfield, over lower ground, before establishing 
the a�rcraft on left base for Runway 27 at 500 ft agl.  
As the a�rcraft turned to the r�ght over some trees, at a 
he�ght of approx�mately 300 ft agl, the p�lot reported that 
the controls became ineffective.  Witnesses at the airfield 
saw G-SJEN descend steeply before �t d�sappeared from 
v�ew beh�nd trees.  The p�lot has no recollect�on of 
the sequence of events between the controls becom�ng 
�neffect�ve and see�ng the propeller str�k�ng the ground 
as the aircraft slid to a halt in a field ¼ nm to the east of 
the airfield.  

Hav�ng made the a�rcraft safe, the p�lot and h�s passenger, 
who were both wear�ng four po�nt harnesses, vacated 
the a�rcraft through the�r respect�ve doors.  They were 
un�njured and were soon jo�ned by staff and members 
from the airfield.  Witness marks in the well established 

long grass �nd�cated that the a�rcraft had been �n a left 

w�ng low att�tude just before mak�ng a heavy three-po�nt 

land�ng on �ts land�ng gear.  Dur�ng the land�ng the nose 

and left ma�n land�ng gear collapsed and the a�rcraft came 

to a stop after slew�ng through about 90° to the left.

The a�rcraft suffered damage to the propeller, the nose 

and both ma�n land�ng gear, the fuselage, the eng�ne 

mounts and the eng�ne cowl�ng.

Meteorolog�cal observat�ons at �820 hrs at nearby 

Glasgow and Prestw�ck A�rports recorded surface w�nds 

from 240º at �� kt and from 260º at 8 kt, respect�vely.  The 

a�rcraft we�ghed 440 kg; close to �ts MTWA of 450 kg.

The p�lot concluded that the a�rcraft had stalled �n the 

turn.  He cons�dered that poss�ble w�ndshear, assoc�ated 

w�th the nearby cumulon�mbus clouds, a downdraught 

in the lee of the trees over which he flew and concern 

about the l�ghtn�ng were contr�butory factors.  
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ACCIDENT

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

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

Year of Manufacture:  2003 

Date & Time (UTC):  �5 July 2007 at �450 hrs

Location:  Redlands, W�ltsh�re

Type of Flight:  Pr�vate 

Persons on Board: Crew - � Passengers - �

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

Nature of Damage:  Damaged beyond econom�c repa�r

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

Commander’s Age:  39 years

Commander’s Flying Experience:  84 hours (of wh�ch 83 were on type)
 Last 90 days - 6 hours
 Last 28 days - 2 hours

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

Synopsis

Wh�lst carry�ng out a pract�ce eng�ne fa�lure after 
takeoff (EFATO), at about �00 feet agl the a�rcraft 
developed a steep nose-down att�tude.  The p�lot 
attempted to arrest the descent rate by pull�ng back 
on the control st�ck.  The a�rcraft’s nose struck the 
ground and the a�rcraft came to rest �nverted.

History of the flight

After a short uneventful local flight, the aircraft landed 
at Redlands, W�ltsh�re.  The p�lot then dec�ded to carry 
out a pract�ce eng�ne fa�lure after takeoff (EFATO).  
The �ntent�on was to use the full length of Runway 06 
and to carry out the EFATO before land�ng back on the 
rema�n�ng runway and stopp�ng w�th�n �ts 650 metre 
length.  The p�lot had carr�ed out th�s manoeuvre 
several t�mes before, but not w�th a passenger.

The takeoff and �n�t�al cl�mb were uneventful.  At about 
�00 feet agl the p�lot closed the throttle and began the 
pract�ce EFATO.  The a�rcraft then descended �n a steep 
nose-down att�tude and, �n an attempt to slow the descent 
rate, the p�lot pulled back on the control st�ck.  There was 
l�ttle response from the elevator, the a�rcraft’s nose struck 
the ground and the a�rcraft came to rest �nverted.  Fuel 
was leaking from the fuel cap but there was no fire.

The p�lot and passenger, who had been wear�ng four-po�nt 
harnesses, were un�njured �n the acc�dent.  The p�lot 
managed to release h�s harness, before ass�st�ng h�s 
passenger w�th hers.  Wh�lst ex�t�ng the a�rcraft both the 
p�lot and passenger suffered grazes to the�r sh�ns.



75

 AAIB Bulletin: 4/2008 

©  Crown copyr�ght 2008

AAIB Reports are available on the Internet
http://www.aaib.gov.uk

FORMAL AIRCRAFT ACCIDENT REPORTS
ISSUED BY THE AIR ACCIDENTS INVESTIGATION BRANCH

2007

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

London Heathrow Airport
 on 10 June 2004.
 Published March 2007. 

3/2007 Piper PA-23-250 Aztec, N444DA
 1 nm north of South Caicos Airport,
 Turks and Caicos Islands, Caribbean
 on 26 December 2005.
 Published May 2007.

4/2007 Airbus A340-642, G-VATL
 en-route from Hong Kong to
 London Heathrow
 on 8 February 2005.
 Published September 2007.

2008

5/2007 Airbus A321-231, G-MEDG
 during an approach to Khartoum 

Airport, Sudan
 on 11 March 2005.
 Published December 2007.

6/2007 Airbus A320-211, JY-JAR
 at Leeds Bradford Airport
 on 18 May 2005.
 Published December 2007.

7/2007 Airbus A310-304, F-OJHI
 on approach to Birmingham 

International Airport
 on 23 February 2006.
 Published December 2007.

1/2008 Bombardier CL600-2B16 Challenger 
604, VP-BJM

 8 nm west of Midhurst VOR, West 
Sussex

 on 11 November 2005
 Published January 2008.

2/2008 Airbus A319-131, G-EUOB
 during the climb after departure from 

London Heathrow Airport 
 on 22 October 2005
 Published January 2008.

3/2008 British Aerospace Jetstream 3202,
 G-BUVC
 at Wick Aerodrome, Caithness, Scotland
 on 3 October 2006.
 Published February 2008.

4/2008 Airbus A320-214, G-BXKD
at Runway 09, Bristol Airport
on 15 November 2006.
Published February 2008.


