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ACCIDENT

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

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

Year of Manufacture: �979

Date & Time (UTC): 23 July 2005 at �600 hrs

Location: Derby Airfield, Derbyshire

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - �

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

Nature of Damage: Extens�ve damage

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

Commander’s Age: 49 years

Commander’s Flying Experience: �24 hours   (of wh�ch 5� were on type)
 Last 90 days - 6 hours
 Last 28 days - 3 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
local a�rcraft and eng�ne exam�nat�on and further 
enqu�r�es by the AAIB

Synopsis

The p�lot was attempt�ng to take off from Runway �7 at 
Derby Airfield.  The field performance was marginal and 
the a�rcraft fa�led to accelerate normally; �t ran off the 
end of the grass runway at about 50 kt.  The a�rcraft h�t 
a hedge and ran �nto a d�tch, caus�ng extens�ve damage 
to the a�rcraft and ser�ous �njur�es to the two occupants.  
Exam�nat�on of the eng�ne revealed that a ma�ntenance 
error had allowed an �nduct�on a�r leak downstream of 
the carburettor.  The �nvest�gat�on concluded that the 
slower than normal accelerat�on dur�ng takeoff was not 
recogn�sed �n t�me to safely abort the takeoff.

History of flight

The pilot, with his wife as passenger, had flown the 
aircraft to Derby Airfield from Gloucester (Staverton) 
A�rport on the prev�ous even�ng, and was �n the process 
of tak�ng off from Derby on the return journey when the 
acc�dent occurred.  Runway �7 was �n use, wh�ch was 
602 m long with a grass surface.  There was no significant 
weather, the grass was dry and the surface w�nd was 
l�ght and var�able.  The p�lot had calculated the take-off 
distance to be 445 m, based on a ′take-off′ flap setting 
and a rotate speed of 63 kt.  W�th a take-off run ava�lable 
of 5�3 m, the p�lot acknowledged that there was l�ttle 
margin for error but, at the time, he was confident that 
the takeoff could be carr�ed out safely.
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The p�lot carr�ed out a thorough external �nspect�on of 

the a�rcraft.  There had been a cont�nu�ng problem w�th 

water �n one of the fuel tanks and, although �t was bel�eved 

that the problem had been rectified, the pilot took the 

precaut�on of tak�ng several fuel samples, wh�ch were 

all free of contam�nat�on.  The total fuel on board was 

est�mated to be �40 ltr, based on known consumpt�on 

and a v�sual check of the fuel tanks.

The eng�ne start and the tax� were normal.  The p�lot 

carr�ed out h�s eng�ne checks and pre-takeoff checks on 

the runway threshold; no adverse �nd�cat�ons were noted.  

Takeoff power was set pr�or to brake release and the 

p�lot noted that the propeller rpm was above 2,500 rpm, 

although man�fold pressure was not noted.  After a few 

seconds the p�lot released the brakes and commenced 
the takeoff.

In�t�ally, the a�rcraft appeared to the p�lot to accelerate 

normally, although the runway surface was bump�er 

than expected.  The p�lot checked h�s �nstruments and 

�nd�cated a�rspeed dur�ng the take-off roll; the a�rspeed 

was �ncreas�ng normally but was st�ll below rotat�on 

speed at that po�nt.  The p�lot then real�sed that the 

a�rcraft was much further down the runway than he 

expected, and he once aga�n checked the a�rspeed, wh�ch 

appeared to have stopped �ncreas�ng.  The bumpy surface 

was making it difficult to read the air speed indicator, but 

the p�lot thought the speed had stab�l�sed at about 50 kt.  

Real�s�ng that �t would not be poss�ble to stop �n the 

runway length rema�n�ng, the p�lot warned h�s passenger.  

In fact, h�s passenger was already aware that someth�ng 

was wrong and that the a�rcraft had not accelerated as 

it normally did.  The pilot attempted to fly the aircraft 

off the ground as �t approached a hedge at the runway 

end.  However, the a�rcraft d�d not become a�rborne and 

struck the hedge, pass�ng through �t and across a track 

before com�ng to an abrupt halt a few metres further 

on.  Several persons w�tnessed the takeoff.  Those 
familiar with aircraft operations at Derby Airfield were 
of the op�n�on that the a�rcraft’s accelerat�on was slower 
than normal, and that �t ach�eved a speed of 40 to 50 
kt, wh�ch �t ma�nta�ned unt�l �t struck the hedge.  Some 
w�tnesses also thought that the eng�ne note sounded 
‘flat’. The aircraft appeared to rotate to a take-off attitude 
as �t approached the runway end, but the ma�n wheels 
d�d not leave the ground.

The a�rcraft was extens�vely damaged �n the acc�dent but, 
although there was a small fuel leak, there was no fire.  
The p�lot and passenger rema�ned consc�ous but they 
were ser�ously �njured.  The passenger’s seat had moved 
forward, off the seat ra�ls, and the a�rcraft structure had 
fa�led �n the reg�on of the passenger’s upper seat belt 
attachment po�nt.  The passenger was able to release her 
seat belt and fall through a hole �n the forward fuselage 
where the structure had ruptured and the engine firewall 
had been forced upwards dur�ng the �mpact.  The p�lot 
attempted to secure the a�rcraft as best he could, but 
h�s door was jammed and he was unable to vacate the 
aircraft without the assistance of the airfield fire service, 
wh�ch had arr�ved on scene.  It was later establ�shed that 
the p�lot and h�s w�fe had suffered ser�ous leg �njur�es.

Aircraft performance

The pilot had telephoned Derby Airfield the day before 
the acc�dent to arrange h�s v�s�t.  He spoke to the 
aerodrome owner who expressed h�s op�n�on that the 
aircraft type may have been unsuitable for the airfield 
and cautioned the pilot about the relatively short field 
lengths ava�lable.  The p�lot �nd�cated that he was aware 
of the field lengths and that he was satisfied that he 
could safely operate his aircraft at the airfield.

The aircraft flight manual gave take-off performance 
figures based on an aircraft at maximum take-off mass of 
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�,�50 kg.  The actual a�rcraft mass at takeoff was est�mated 
to be �,067 kg. Interpolat�on w�th�n the performance 
chart prov�ded gave a take-off roll of 395 m, wh�ch was 
val�d for a takeoff at �,�50 kg and tak�ng �nto account 
the pressure alt�tude and an a�r temperature of 20ºC.  The 
flight manual states that this figure must be increased by 
�0% to allow for the �ncreased hum�d�ty cond�t�ons �n 
the UK, and a further 20% to allow for takeoff on short 
grass.  The take-off ground roll would therefore have 
been 52� m for an a�rcraft at max�mum mass, l�ft�ng off 
at 63 kt.  Runway �7 had a phys�cal length of 602 m but, 
because of the hedges at each end, the publ�shed take-off 
run ava�lable (TORA) was 5�3 m.

In common with most aircraft in this category, the flight 
manual conta�ned unfactored data, be�ng the performance 
ach�eved by the manufacturer us�ng a new a�rcraft and 
engine in ideal conditions and flown by a test pilot.  The 
C�v�l Av�at�on Author�ty, through �ts ‘General Av�at�on 
Safety Sense’ leaflets, ‘strongly recommends’ that the 
appropr�ate Publ�c Transport safety factors be appl�ed to 
all flights.  This is in order to account for incorrect speeds 
or techn�ques, poor p�lot recency, less than favourable 
cond�t�ons and normal a�rcraft and eng�ne wear and 
tear.  For takeoff the recommended safety factor �s 
1.33 and, had this figure been applied, the take-off run 
requ�red would be �ncreased to 694 m.  The CAA also 
adv�ses p�lots to calculate a ‘dec�s�on po�nt’ at wh�ch the 
a�rcraft can be stopped �n the event of eng�ne or other 
malfunct�ons such as low eng�ne rpm, loss of a�rspeed 
�nd�cator, or lack of accelerat�on.

Engine examination

The a�rcraft was powered by a Lycom�ng p�ston eng�ne 
rated at �80 HP at 2,700 rpm, dr�v�ng a constant speed 
propeller.  The eng�ne was exam�ned by a local a�rcraft 
and eng�ne ma�ntenance organ�sat�on at the AAIB’s 
request.  The mechan�cal fuel pump was removed 

and found to be serv�ceable and, although some fuel 
l�nes had ruptured, there were no obv�ous s�gns of 
leakage.  Exam�nat�on of the �nduct�on a�r heat system 
confirmed that the hot air flap was attached and in the 
‘cold’ position.  The air filter was disrupted as was the 
trunk�ng from the a�r �nlet, but there was no s�gns of a 
blockage �n the �nduct�on system.

The carburettor was removed and �t was noted that all 
but one of the four retent�on nuts were only sl�ghtly more 
than finger tight.  The carburettor mounting arrangement 
cons�sted of four studs wh�ch protruded from the eng�ne 
sump, wh�ch �ncorporated an �ntegral �nlet duct, onto 
wh�ch the updraft carburettor was mounted.  A gasket 
was used to form an a�rt�ght seal between the carburettor 
mounting flange and the corresponding machined face 
of the sump.  Compress�on of the gasket often prov�des 
a degree of adhes�on wh�ch makes removal of the 
carburettor difficult, though in the case of G-OFLG the 
carburettor separated without difficulty.

Examination of the top flange of the carburettor showed 
that a tw�sted double ta�l of lockw�re, used to reta�n the 
nearby closure plug of the a�r meter�ng jet, had become 
trapped between the carburettor flange and the bottom 
of the eng�ne sump.  The th�ckness of the lockw�re was 
0.69 mm greater than that of the gasket.  W�tness marks 
showed m�nor abras�on between the lockw�re ta�l and 
the sump.  The �nter�or of the mount�ng holes �n the 
carburettor flange showed thread marks which matched 
the thread of the attachment studs, �nd�cat�ng relat�ve 
movement between the carburettor and eng�ne sump 
mount�ng.

Aircraft examination

The a�rcraft suffered extens�ve damage �n the acc�dent; 
�t was exam�ned �n s�tu by a local eng�neer�ng company 
who reported their findings to the AAIB.  The engine had 
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broken away and was �nverted under the forward fuselage 
which was heavily disrupted.  The engine firewall and 
ma�n �nstrument panels had been forced upwards and 
to the left, and the cabin floor on the passenger’s side 
had been forced downwards, creat�ng the hole through 
wh�ch the passenger was able to evacuate. Movement of 
the centre consol to the left had contr�buted to the p�lot’s 
leg �njur�es.  The ma�n undercarr�age had collapsed and 
the nose gear had collapsed and folded back beneath the 
fuselage.  Although both w�ngs were �n approx�mate 
al�gnment, the r�ght w�ng ma�nspar had sheared.  The 
passenger’s seat had collapsed downwards at �ts front 
end and a part of the a�rcraft structure had fa�led at the 
point where the upper seat belt fitting was attached to it.  
Although the equ�valent structure on the p�lot’s s�de had 
not fa�led completely, there were v�s�ble s�gns of d�stress 
�n the form of ha�rl�ne cracks �n the outer sk�n. 
 
The aircraft had been certified in accordance with FAR 23 
amendment �6, wh�ch requ�red that the structure be 
des�gned to w�thstand the follow�ng �nert�al forces w�th 
an occupant we�gh�ng �70 lb (77 kg):  upwards 3.0 g, 
sideways 1.5 g, forwards 9.0 g.  For TB10 certification, 
load tests were performed on the structure w�th an 
occupant we�gh�ng �90 lb (86 kg) w�th no damage 
accru�ng to the structure or the seat belt assembly. 
 
A mandatory serv�ce bullet�n, number SB �0-�03, had 
been �ntroduced to ensure the �ntegr�ty of the upper 
attachment of the front seat belts.  The SB called for an 
�nspect�on of the bolts and spacers of the upper attachment 
of the front belts and replacement where necessary, 
�ncorporat�ng an upper attachment re�nforc�ng k�t and 
recond�t�on�ng of the seat belts.  The Serv�ce Bullet�n 
had been �ncorporated on G-OFLG.  The fa�lure of the 
structure was referred to Socata for analys�s.  The fa�lure 
was not of the attachment po�nt �tself, but of the upper 
duct post to wh�ch the seat belt was attached.  Socata 

concluded that the loads exper�enced �n th�s acc�dent 

exceeded those of the a�rworth�ness requ�rements.

Aircraft history

The a�rcraft had been extens�vely damaged �n a prev�ous 

acc�dent on 6 May 200�.  Follow�ng that acc�dent the 

a�rcraft was repa�red, and �n March 2002 the eng�ne 

was overhauled, ′zero-timed′ and re-fitted, during which 

process the carburettor was also removed and re-fitted.  

In June 2003 the a�rcraft was acqu�red by a Gloucester 

based group, of wh�ch the acc�dent p�lot was one, and 

the a�rcraft was relocated to Gloucester A�rport.  There 

was no record of the carburettor hav�ng been d�sturbed 

s�nce the eng�ne had been overhauled.  

S�x weeks pr�or to the acc�dent there was a reported 

case of loss of power in flight.  After a long descent the 

eng�ne fa�led to respond correctly and, although the p�lot 

on that occas�on reported that carburettor heat had been 

appl�ed dur�ng the descent, �t was felt that carburettor 

icing most closely fitted the symptoms, as power checks 

after land�ng were normal and no fault was found.  There 

were no documented �nstances of a power loss dur�ng 

takeoff.

Conclusions

The trapped lockw�re prevented proper seat�ng of the 

carburettor, allow�ng an �nduct�on a�r leak downstream 

of the carburettor wh�ch may have reduced the ava�lable 

power dur�ng the take-off roll.  As the carburettor had 

not been recently d�sturbed, the a�rcraft must have been 

operat�ng w�th th�s latent defect for some t�me.  Why 

�t should have man�fested �tself so dramat�cally on th�s 

occas�on �s not clear, though the bumpy runway may 

have contr�buted �n some way.  It �s poss�ble that the 

three retent�on nuts on the carburettor, wh�ch were 

only slightly more than finger tight, may have been 
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disturbed during the significant disruption of the engine 

at �mpact.

The a�rcraft’s performance was marg�nal.  Apply�ng the 

full corrections stipulated in the aircraft flight manual, 

the take-off run requ�red exceeded the take-off run 

ava�lable by 8 m for an a�rcraft at max�mum we�ght, 

though G-OFLG was est�mated to have been 83 kg 

below that we�ght.  Had the recommended take-off safety 

factor been appl�ed, the take-off run requ�red would have 

exceeded that ava�lable by a cons�derable marg�n.  In 

h�s report, the p�lot acknowledged that he had fa�led to 

recogn�se the lack of accelerat�on unt�l the a�rcraft was 

at a point where there was insufficient runway remaining 

to safely abort the takeoff.




