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ACCIDENT

Aircraft Type and Registration:  Europa, G-HOFC

No & Type of Engines:  1 Rotax 912-UL piston engine

Year of Manufacture:  �996 

Date & Time (UTC):  � June 2007 at �445 hrs

Location:  Near Magor, Gwent

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

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

Nature of Damage:  A�rcraft destroyed

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

Commander’s Age:  66 years

Commander’s Flying Experience:  �,63� hours (of wh�ch �,054 hours were on type)
 Last 90 days - �7 hours
 Last 28 days -   8 hours

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

Synopsis

The p�lot and a fr�end were return�ng from Bodm�n 
Airfield in Cornwall to Uckfield Farm strip near Newport, 
Gwent.  The aircraft was seen by witnesses flying at 
approximately 500 ft in a wings-level attitude, possibly 
�n a gentle descent.  The eng�ne sounded normal, runn�ng 
at a med�um to h�gh speed.  W�tnesses on the ground saw 
the ta�l move up and down rap�dly, and debr�s was seen 
to fall from the a�rcraft before the w�ngs and hor�zontal 
ta�lplanes detached.  The fuselage came down �n a grass 
field, fatally injuring both occupants.  The investigation 
has found that a structural fa�lure of the r�ght w�ng 
tra�l�ng edge reta�n�ng p�n mechan�sm had �n�t�ated the 
in-flight break-up of the aircraft.

At an early stage of the �nvest�gat�on the AAIB �ssued 

a Spec�al Bullet�n to publ�c�se the factual �nformat�on 
available at that time.  As a result of those initial findings, 
�mmed�ate and repet�t�ve �nspect�ons of other a�rcraft of 
the type were mandated.

History of the flight

On the day of the acc�dent the p�lot and a fr�end were to 
fly to Bodmin Airfield in Cornwall for the aircraft to have 
an annual perm�t �nspect�on.  Follow�ng the �nspect�on 
they were then to return to the Newport area.  Dur�ng the 
return flight it is believed that the pilot intended to carry 
out the requ�red annual Perm�t-to-Fly a�r test.

The aircraft was based at Kemeys Commander, which is 
a grass farm str�p close to the p�lot’s home.  It was kept 
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�n a secure, weather proof tra�ler s�m�lar �n des�gn to a 
gl�der tra�ler, wh�ch requ�red the w�ngs and stab�l�zers to 
be fitted prior to flight and removed for storage.  

In the late morn�ng, the p�lot was seen at the str�p 
assembl�ng h�s a�rcraft. H�s normal procedure was to 
w�thdraw the fuselage from the tra�ler and support �t 
�n an upr�ght pos�t�on before attach�ng the w�ngs and 
stab�l�zers.  Two trestles were used to take the we�ght 
of the w�ngs wh�lst he manoeuvred them �nto pos�t�on 
before �nsert�ng locat�ng p�ns.  Hav�ng assembled the 
aircraft the pilot was seen to depart Kemeys Commander 
at about 1100 hrs to fly to Uckfield Farm to collect 
his passenger.  Uckfield Farm is located to the east of 
Newport and has a s�ngle concrete runway or�entated 
05/23, 650 metres long by �0 metres w�de, wh�ch the 
p�lot preferred to use for collect�ng h�s passenger.  The 
passenger also held a Pr�vate P�lot’s L�cence and had 
flown with the pilot on previous occasions.

The aircraft departed from Uckfield Farm at about 
1130 hrs and flew to Bodmin Airfield in Cornwall arriving 
at 1215 hrs.  It was taxied to the maintenance hangar 
where the p�lots met w�th the Popular Fly�ng Assoc�at�on 
(PFA, now renamed the L�ght A�rcraft Assoc�at�on or 
LAA) �nspector and the annual �nspect�on was carr�ed 
out.  Follow�ng the �nspect�on the p�lots had lunch before 
depart�ng at �330 hrs.  At �4�0 hrs the p�lot contacted 
the Card�ff Radar controller when 5 nm south-west of 
L�nton and stated h�s �ntent�on to route from M�nehead 
to Newport.  H�s alt�tude was g�ven as 2,200 ft on a 
mean sea-level pressure sett�ng (QNH) of �024 hPa and 
Card�ff �ssued a clearance to orb�t �n�t�ally before the 
a�rcraft was cleared to trans�t the zone at 2,500 ft on the 
QNH of 1019 hPa.  With 5 nm to run to Uckfield Farm, 
the pilot was cleared to change to the Uckfield Farm 
rad�o frequency of �30.4 mHz.  No further rad�o calls 
were heard from the a�rcraft.

Radar data obta�ned from the Card�ff radar s�te recorded 
the a�rcraft track and ground speed.  No Mode C 
(alt�tude) �nformat�on was rece�ved and therefore no 
he�ght �nformat�on was ava�lable.  The a�rcraft track �s 
shown at F�gure �.  From th�s �nformat�on the a�rcraft 
flew north-east, away from Uckfield Farm and then 
made a sharp left turn onto a south-westerly head�ng.  
No reason for this turn was identified.

W�tnesses �n the v�c�n�ty of the acc�dent s�te saw 
the a�rcraft head�ng to the northeast at a he�ght of 
approximately 1,000 to 2,000 ft before turning left and 
head�ng south-west.  The a�rcraft had by then descended 
to approximately 500 ft.  The engine sounded normal at 
a med�um to h�gh rpm sett�ng but w�th a constant and 
regular sound.  It was observed flying in a wings-level 
att�tude, poss�bly �n a sl�ght descent.  The ta�l sect�on was 
then observed to move up and down rap�dly and at the 
same t�me papers and other loose art�cles fell from the 
aircraft and streamed back in the airflow.  The aircraft 
then broke up �n what some w�tnesses descr�bed as be�ng 
like an explosion but without fire and smoke.  Other 
w�tnesses descr�bed the hor�zontal ta�lplanes detach�ng 
and the w�ngs fold�ng up before break�ng away.  Some 
witnesses thought the wings broke off first before the tail 
structure separated.  All the w�tnesses heard the eng�ne 
stop co-�nc�dent w�th the break-up.

The fuselage, w�ngs, stab�l�zers and other a�rcraft 
components were scattered over a w�de area w�th both 
occupants suffering fatal injuries on impact.

Initial impact and wreckage distribution 

The wreckage tra�l cont�nued for 430 metres on an 
approximate heading of 170° immediately to the 
south of a railway line, see Figure 2.  The first items 
recovered were flight documentation and some personal 
effects.  Approximately 35 metres south of the railway 
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embankment small fragments of blue foam were found, 
which were later identified as being part of the internal 
structure of the r�ght w�ng.  As the tra�l of foam fragments 
cont�nued southwards, the s�ze and frequency of these 
fragments increased.  A significant amount of the cockpit 
glazing was also found in the field.  A fragment of the 
r�ght �nboard upper w�ng sk�n about �.5 metres square 
was found close to an electricity pylon within the field.   
The rema�ns of the r�ght w�ng were found on the verge as 
the wreckage tra�l passed over a road.   The left ta�lplane 
and sect�ons of the cockp�t doors and rear r�ght w�ng root 
lay on the road, together w�th the left w�ng. The rema�ns 
of the cockp�t roof and the r�ght ta�lplane lay 25 metres 
beyond the left wing at the road junction.   

The fuselage had struck the ground �n a steep 

nose-down attitude in a field immediately to the south 

of the junction. The engine and cockpit sections had 

both come to rest close to the po�nt of �mpact.  The rear 

fuselage and fin structure had broken away from the 

cockp�t sect�on and come to rest �5 metres from the 

initial impact point.  The fin and rudder were found in 

a water-filled ditch 15 metres beyond the rear fuselage.  

The a�rcraft’s fuel tank had been thrown from the 

aircraft and was also found in the ditch.   Examination 

of the overhead power l�nes by the local electr�c�ty 

company confirmed that the aircraft had not struck the 

overhead cables.

Figure 1
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The distribution of the wreckage confirmed that the 
aircraft had suffered from a catastrophic in-flight 
structural fa�lure wh�ch had resulted from the 
separat�on of the ma�nplanes and ta�lplanes pr�or to the 
fuselage impacting the ground.  Initial examination of 
the wreckage confirmed that it was probable that the 
propeller had not been rotat�ng at the t�me of ground 
�mpact.  The ta�lplane torque tube, together w�th the 
ta�lplane bushes, p�p p�ns and balance we�ght rema�ned 
attached to the fin structure.  The left wing was found 
to be �ntact but the r�ght w�ng was found to be severely 
d�srupted, w�th peel�ng of the aft sect�ons of the �nboard 

w�ng sk�ns and the loss of a substant�al amount of foam 
infill.  The right wing spar had failed and a section of 
spar which extended from the wing root into the fuselage 
had separated.  Desp�te a search of the surround�ng 
d�tches by pol�ce d�vers, �t was not recovered.  A 
sect�on of the r�ght w�ng root wh�ch conta�ned the rear 
drag p�n mount was recovered from the roadway.  The 
p�n, together w�th a sect�on of the mount�ng structure, 
was found attached to the rema�ns of the fuselage.  The 
rema�ns of the a�rcraft were recovered and transported 
to the AAIB for detailed examination.

Figure 2
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As a result of these initial findings, the AAIB published 
Spec�al Bullet�n S3/2007, and the PFA �ssued two 
A�rworth�ness Bullet�ns wh�ch requ�red both �mmed�ate 
and repeated �nspect�ons.  These �nspect�ons were made 
mandatory in the UK by the issue of Mandatory Permit 
D�rect�ves 2007-005 and 2007-006.

Aircraft description

The a�rcraft was a Europa ‘Classic’ powered by a Rotax 
9�2S eng�ne, and �t had been bu�lt from a k�t �n �996.  
It had been operated for approximately 50 hours prior 
to be�ng sold to the p�lot �n February 2000.  At the 
time of the accident it had operated for approximately 
1,125 flight hours.  The aircraft had a valid Permit-to-Fly 
and had successfully completed an annual perm�t renewal 
�nspect�on at Bodm�n �mmed�ately pr�or to the acc�dent 
flight.  The aircraft kit was of a type which required 
the bu�lder to construct the complete a�rcraft, �nclud�ng 
the w�ngs; later k�ts prov�d�ng the bu�lder w�th a set of 
part�ally completed w�ngs.  
 
The fuselage of the Europa �s made up of a ser�es of 
Glass Reinforced Plastic (GRP) mouldings fitted out and 
bonded together by the bu�lder.  
Each w�ng of the ‘Class�c’ 
cons�sts of a s�ngle GRP spar, 
to wh�ch �s attached a ser�es of 
ribs.  The profile of the wing 
�s produced through the use of 
shaped med�um dens�ty foam 
‘infill’ and bonded GRP skins. 
The w�ngs are secured to the 
fuselage at three po�nts; the 
spar, a ‘l�ft’ p�n and also by a 
rear ‘l�ft/drag’ p�n, see F�gure 3.  
The w�ng spars, wh�ch carry the 
majority of the flight loads, pass 
through a slot �n the fuselage 

where they are connected to each other and to the 
fuselage by sta�nless steel ‘r�gg�ng’ p�ns.  The l�ft p�n 
�s located towards the lead�ng edge of the w�ng and the 
drag pin just forward of the trailing edge flap.  The lift 
and drag p�ns are secured to the w�ng by a mount bonded 
to the face of the �nboard w�ng r�b.  The mount cons�sts 
of a lam�nated structure made up of three alum�n�um 
alloy plates, 25 mm w�de and 3 mm th�ck, and layers of 
GRP cloth.  (Later vers�ons of the Europa, w�th factory 
assembled w�ngs, made use of plates wh�ch were 50 mm 
w�de.)  The drag p�ns are des�gned to stab�l�se the w�ngs 
�n a fore and aft d�rect�on.  The l�ft p�n transm�ts some 
of the w�ng’s l�ft load to the fuselage and ma�nta�ns 
�ts tors�onal st�ffness.  At h�gh angles of attack the l�ft 
d�str�but�on on the w�ng �s such that the drag p�n and 
its mounting are in tension.  The aircraft is fitted with 
flaps which are connected to an actuation beam within 
the fuselage.  The ‘Class�c’ makes use of a mono-wheel 
ma�n land�ng gear, w�th two ‘outr�gger’ wheels mounted 
on the outboard end of the flaps.  The flaps and landing 
gear cannot be lowered �ndependently and are operated 
by a s�ngle lever �n the cockp�t.  

Figure 3
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The Europa is fitted with an 
‘all flying’ tailplane with an 
anti-balance/trim tab fitted to 
both the left and r�ght surfaces.  
As w�th the w�ngs, the ta�lplanes 
can be removed for transportat�on, 
be�ng held �n place on the ta�lplane 
torque tube by steel p�p p�ns wh�ch 
pass through holes �n metall�c 
sleeves bonded �n the ta�lplanes, 
(see F�gure 4).   Control �nputs are 
transm�tted by four p�ns, two on 
each side of the fin, which locate 
�n bushes set �nto the �nboard r�b 
of each ta�lplane.  The ta�lplane 
�ncorporates a mass balance we�ght 
wh�ch �s connected to the ta�lplane 
torque tube by an arm w�th�n 
the fuselage.  The mass balance 
�s located between two vert�cal 
members bonded w�th�n the 
fuselage; these members restr�ct 
lateral and vert�cal movement.  
Tailplane deflection in pitch is 
restr�cted by lateral stops secured 
between the two members.  

Meteorology

The Met Office provided an aftercast covering the route 
flown for the duration of the flights.

At �450 hrs the Card�ff weather was recorded as surface 
wind 180° at 5 kt, variable between 120° and 230° 
with visibility in excess of 10 km.  Cloud was FEW at 
3,500 ft with temperature 19°C, dew point 12°C and 
QNH 1019 hPa.  This also reflected the conditions in 
the �mmed�ate v�c�n�ty of the acc�dent as descr�bed by 
the w�tnesses.

Weight and balance

The exact weight and balance of the aircraft could not 
be determ�ned as �t was not known what the total fuel 
was at the t�me of the acc�dent.  By us�ng a s�mple 
calculation of the time flown of 2 hrs and 40 minutes 
mult�pl�ed by the m�n�mum cru�se consumpt�on stated 
�n the Europa Owners Manual of �8 l�tres per hour 
at 1.59 lbs per litre, approximately 48 litres or 76 lbs 
of fuel was used during the flight.  Had the aircraft 
departed Kemeys Commander with a full fuel load of 
70 litres, approximately 22 litres of fuel weighing some 

Figure 4
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35 lbs would have been onboard the a�rcraft at the t�me 
of the acc�dent.

The maximum permitted gross weight was 1,370 lbs.

The centre of Grav�ty (CG) datum �s located at the 
front face of the engine cowl and CG limits are defined 
as d�stances �n �nches aft of that datum.  The l�m�ts 
rema�n constant for all we�ghts w�th the forward l�m�t at 
58 �nches and the aft l�m�t at 62.5 �nches aft of the CG 
datum po�nt.

The follow�ng calculat�on �s based on the known we�ghts 
of the p�lot, passenger, baggage and est�mated fuel on 
board the a�rcraft at the t�me of the acc�dent.

At the t�me of the acc�dent the a�rcraft est�mated total 
gross we�ght was �,3�2 lbs w�th the CG at 59 �nches aft 
of the datum.  The a�rcraft was, therefore, be�ng operated 
w�th�n the perm�tted we�ght and balance l�m�ts.

Aircraft flight limitations

The follow�ng l�m�tat�ons are of relevance to the 
acc�dent:

Medical information

A post-mortem examination was carried out on the 
pilot.  There was no evidence of any pre-existing disease 
or cond�t�on wh�ch could have had a bear�ng on the 
accident.  The cause of death was a result of the injuries 
susta�ned �n the acc�dent.

Aircraft maintenance and records

The aircraft had been constructed in 1996 and flown 
for approximately 50 hours prior to its sale to the pilot 
�n February 2000.  S�nce that date the a�rcraft had 
been ma�nta�ned by both the p�lot and a PFA approved 
�nspector based at Bodm�n.  The records kept by the 
pilot were found to be extremely thorough and appeared 
to deta�l all of the work carr�ed out on the a�rcraft s�nce 
�ts purchase, together w�th correspondence w�th both 
Europa and the PFA regarding potential modifications 
to the a�rcraft.  The records held by the �nspector were 
also found to be complete and thorough.  Examination 
of the eng�ne and a�rframe log books showed that the 
a�rcraft appeared to have been �n compl�ance w�th all 
of the mandatory requ�rements �n force at the t�me of 
the acc�dent.  

In November 2006 a log book entry stated that the 
pilot had re-built the Flettner strips which were fitted 
to the tra�l�ng edge of the ta�lplane tabs, and that �n 
May 2007 the dr�ve bushes w�th�n the ta�lplanes and 
been re-bonded.  Records held at Bodmin confirmed 
that the a�rcraft had completed the ‘techn�cal’ part of 
�ts perm�t renewal �nspect�on w�thout any defects be�ng 
identified.  The inspector stated that both tailplanes had 
been part�ally de-r�gged to allow the ta�lplane dr�ve 
bushes to be �nspected as a result of the November 2006 
log book entry; no defects were observed.

Weight 
(lbs)

Arm 
(inches) Moment

A�rcraft Prepared 
for Serv�ce (APS) 789 59.4 46866

P�lot 222 56 �2432
Passenger 246 56 �3776
Baggage 20 88 �760

Zero Fuel We�ght �277 58.6 74834
Fuel 35 76 2660

Actual we�ght �3�2 59 77494

Condition Limitation
Never Exceed speed (Vne) �65 kt

Stall speed (�,300 lbs) clean (Vs�) 49 kt
Max. flap/gear extension speed (Vfe) 83 kt
Structural L�m�t Loads ( at �,370 lbs) +3.8g/-�.5g
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Detailed examination

Examination of the engine confirmed that it had not 
been operat�ng at the po�nt of �mpact but there was 
no ev�dence of any pre-�mpact fa�lure or malfunct�on.  
The damage susta�ned to the fuel system prevented 
any samples of fuel be�ng taken but there was a strong 
smell of fuel close to the fuselage together w�th 
d�scolourat�on of the surround�ng grass, character�st�c 
of a fuel spillage.  The extent of damage to the cockpit 
instrumentation prevented any analysis of the flight 
or eng�ne �nstrumentat�on.  Based on the ev�dence of 
w�tness statements, further �nvest�gat�on then focused 
on the a�rcraft’s ta�lplane system and w�ng structure. 
 
Tailplane system

No evidence of an in-flight disconnection or restriction 
was found w�th�n the ta�lplane control system.  All of 
the fa�lures w�th�n the system were character�st�c of 
‘overload’ events and cons�stent w�th �mpact w�th the 
ground.  The lower turnbuckle of the mass balance 
arm was found to have fa�led, wh�ch had allowed the 
mass balance we�ght to rotate and deform the ta�lplane 
input arm.  Metallurgical examination of the fracture 
surfaces of the lower turnbuckle confirmed that it had 
fractured due to bend�ng overload �n the lateral plane.  
Approximately 2 mm of play was found between the 
ta�lplane �nput arm and the ta�lplane torque tube. 
 
Both the left and r�ght ta�lplane dr�ve p�ns were found to 
be distorted, indicating the application of significant loads 
e�ther through the control system or by the ta�lplanes.   
The bushes set �nto the �nboard spar of each ta�lplane, 
wh�ch locate on these p�ns, had been d�storted and become 
part�ally d�sbonded.  D�stort�on of the dr�ve p�ns and 
bushes would have led to the transm�ss�on of torque loads 
to the outboard sleeve and secur�ng p�p p�n.   

All four of the ta�lplane locat�ng sleeves (see F�gure 4) 
wh�ch had been bonded w�th�n the ta�lplanes, rema�ned 
on the torque tube; the outer sleeve on each s�de was 
secured by its pip pin.  Examination of the holes drilled 
�nto the outboard sleeves and the ta�lplane torque tube 
showed d�stort�on and fold�ng of the fore and aft edges of 
the holes which confirmed the application of a torque load 
between the sleeve and the torque tube.  D�scuss�ons w�th 
both the L�ght A�rcraft Assoc�at�on (prev�ously the PFA) 
and Europa confirmed that the purpose of the outer sleeve 
and p�p p�n was to prevent the outboard movement of the 
ta�lplane and had not been des�gned to carry ta�lplane 
torque loads.  Damage to the tailplanes confirmed that 
a fa�lure had occurred �n the bond�ng of the outboard 
sleeves.  Th�s had allowed both ta�lplanes to m�grate 
outboard, d�sengag�ng both the ta�lplane dr�ve p�ns and 
the tr�m tab dr�ve p�n and pull�ng the p�p p�ns through 
the foam infill.  Examination of the pip pin recesses in 
both ta�lplanes showed that they d�d not appear to have 
been constructed �n accordance w�th the Europa A�rcraft 
Bu�ld Manual, see F�gure 5.  The recesses �n G-HOFC’s 
tailplanes were significantly smaller than those shown 
�n the manual; they cons�sted of a hole, and poss�bly 
an �nsert, of only sl�ghtly greater d�ameter than the p�p 
pin whereas the build manual showed a significantly 
larger recess wh�ch made use of several layers of glass 
fibre cloth bonded to the sleeve.  No abnormalities or 
�ncons�stenc�es wh�ch may have �n�t�ated the fa�lure of 
the bond were found.  Given that the bonded joint of the 
outboard sleeve had not been des�gned to carry torque 
loads even had �t been constructed �n the manner shown 
�n the Bu�ld Manual, �t �s probable that �t would also 
have fa�led due to the appl�cat�on of loads wh�ch �t had 
not been des�gned to w�thstand.

Damage observed on the left side of the fin showed 
that the left ta�lplane tr�m tab had become d�sengaged 
from the ‘T’ bar mechan�sm wh�ch controlled �t wh�lst 
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the ta�lplane rema�ned �n pos�t�on.  It 
�s therefore cons�dered that the r�ght 
ta�lplane must have moved outboard, 
e�ther pull�ng the ‘T’ bar or allow�ng 
�t to move to the r�ght.  Th�s would 
happen �f the bond between the 
outboard ta�lplane sleeve and the 
outboard r�b fa�led, and th�s would 
also allow the ta�lplane dr�ve p�ns to 
d�sengage.

D�sengagement of the dr�ve p�ns 
would have caused the ta�lplanes 
to become free to rotate about the�r 
h�nges, mak�ng the a�rcraft uncontrollable �n p�tch.  Th�s 
would have also subjected the airframe to significant 
loads beyond �ts des�gn l�m�tat�ons.   Scor�ng on the 
left side of the fin structure above and below the trim 
tab dr�ve slot �nd�cated that the left ta�lplane tab dr�ve 
p�n had become d�sconnected from the ‘T’ bar w�th�n 
the fin and had been moving beyond its normal range 
of movement pr�or to the ta�lplane becom�ng detached.  
G�ven that the ta�lplanes has been part�ally de-r�gged 
at Bodm�n, tests were carr�ed out on another Europa to 
determ�ne �f �t would have been poss�ble to re-r�g the 
ta�lplanes w�thout engag�ng the tr�m tab dr�ve, allow�ng 
the tab to be unrestra�ned.  These test showed that the p�n 
on the �nboard edge of the tab could s�t on top of the �nput 
dr�ve ‘T’ bar and, when the ta�lplane was moved, the tab 
would move �n a manner s�m�lar to that when properly 
engaged.  The appl�cat�on of a very small load (a gentle 
push with a finger) caused the tab pin to slide off the ‘T’ 
bar, allow�ng the tab to drop.  D�scuss�ons w�th p�lots 
involved in the flight testing of the Europa confirmed that 
�n cases where th�s has happened, p�lots have become 
aware of a significant change in the control forces either 
dur�ng or shortly after takeoff but have also been able 
to land the aircraft successfully.  Significant damage 

was found on the ta�lplane tab h�nges and the tab dr�ve 
p�ns, wh�ch appeared to be character�st�c of the presence 
of a v�bratory load.  The Flettner str�ps on the tra�l�ng 
edge of the ta�lplane tabs were measured and found to 
be at or just below minimum depth requirements of the 
Bu�ld Manual.  In v�ew of the rebu�ld�ng of the Flettner 
str�ps and the re-bond�ng of the ta�lplane dr�ve bushes, 
together w�th the play found between the ta�lplane �nput 
arm and the torque tube, a microscopic examination of 
the ta�lplanes, tabs and torque tube was carr�ed out to 
determine if aerodynamic flutter or another vibratory 
cond�t�on had been present �n the ta�lplane system.  Th�s 
examination confirmed that all the damage identified 
on the ta�lplane �nput arm, the tab h�nges and the tab 
dr�ve p�ns was caused by the break-up of the a�rcraft and 
there was no evidence of aerodynamic flutter originating 
w�th�n the ta�lplane system.

Wing

The left wing, together with its flap, was found to be 
complete; however the r�ght w�ng had suffered from 
significant ‘peeling’ of the inboard rear skins, together 
with the loss of approximately 35% of its foam infill.  
The right flap had failed 280 mm from its inboard edge 

Figure 5
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and had separated from the rema�ns of the r�ght w�ng.  
The damage observed to the a�leron control c�rcu�ts 
was cons�stent w�th the break-up of the a�rcraft and no 
ev�dence of restr�ct�on or pre-acc�dent d�sconnect�on 
was found. The left w�ng spar was found to be �ntact  
but the r�ght spar had fa�led at the po�nt where �t entered 
the fuselage, the fa�lure be�ng character�st�c of tors�onal 
overload.  

Both the left and r�ght w�ng l�ft p�ns had fa�led together 
w�th the drag p�n of the left w�ng.  The mount�ngs 
for these p�ns, together w�th the threaded port�on of 
the p�ns, rema�ned �n place �n the�r respect�ve w�ng 
ribs.  Examination of the fracture surfaces of the pins 
showed that they had all fa�led due to the appl�cat�on of 
large cycl�c bend�ng loads.  A sect�on of the r�ght w�ng 
�nboard r�b wh�ch conta�ned the r�ght drag p�n mount�ng 
was recovered from the acc�dent s�te some d�stance from 
the rema�ns of the r�ght w�ng.  The mount�ng structure 
of the p�n, wh�ch cons�sts of several alum�n�um plates 
lam�nated together (�nclud�ng the one wh�ch h�nges the 
flap), appeared to have failed due to the application of a 
tens�le load.  The �nnermost (closest to the w�ng r�b) plate 
and flap plate remained in situ, but the outer two plates 
(closest to the fuselage) had been deformed and pulled 
away from the structure, see F�gure 6.  The outermost 
plate together w�th the r�ght drag p�n rema�ned attached 
to �ts mount�ng po�nt on the fuselage.  The correspond�ng 
mount was removed from the left w�ng for compar�son.  
Th�s showed that wh�lst the left w�ng mount had been 
constructed �n accordance w�th the Europa Bu�ld Manual, 
the r�ght mount had not.  The lam�nated plates of the 
r�ght drag p�n mount had become staggered dur�ng the 
lay-up, so that the forward edge of the outermost plate 
(closest to the fuselage) had been placed 5.5 mm ahead 
of the edge of the plate �mmed�ately below �t, and that 
plate was 3 mm further forward of the �nnermost (closest 
to the r�b) plate.  The forward edge of the �nnermost 

plate was aligned with the forward edge of the flap hinge 
plate.  The hole had also been dr�lled 2.5 mm forward of 
the vert�cal centrel�ne of the outermost plate.  Th�s had 
reduced the edge clearance of the hole �n that plate from 
7.5 mm to 5 mm. 

Due to the staggered lay-up of the mount, the edges of 
all of the subsequent lam�nat�ons had been breached.  
The edges of the innermost plate and flap hinge plate 
had been breached to the extent that the hole consisted 
of l�ttle more than a sem�-c�rcular cut-out of the forward 
edge.  The descr�pt�on of how to assemble the l�ft and 
drag p�n mounts, g�ven �n the Europa Bu�ld Manual 
�ssued at the t�me of the a�rcraft’s construct�on, requ�res 
that all three plates are la�d up at the same t�me and does 
not show any method of ma�nta�n�ng the al�gnment of 
the assembly wh�le �t cures.  It does however prov�de the 
follow�ng adv�ce:  

Figure 6
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‘Make sure that the plates don’t move until 
the layup has cured.  If there has been some 
displacement of the plates during layup, carefully 
reposition them through the laminate before it 
starts to harden’. 

The method deta�led �n the Europa Bu�ld Manual 
chapter 29 for dr�ll�ng and tapp�ng the completed mount 
to accept the threaded l�ft p�n, places rel�ance upon 
s�ght�ng the dr�ll aga�nst v�sual markers on the w�ng 
spar and a stra�ght edge taped to the upper surface of 
the w�ng to ensure that the hole �s dr�lled correctly.  The 
accuracy of such methods can vary depend�ng on the 
degree of accuracy of the pos�t�on of the eye l�ne, dr�ll 
and v�sual marker.  Compar�son of the left and r�ght l�ft 
pin mounts confirmed that in their completed state both 
mounts would have looked �dent�cal, w�th no ev�dence 
of internal misalignment.  The PFA confirmed that these 
mounts would only have been �nspected on complet�on 
of the wing, when it would have been difficult to detect 
any m�sal�gnment of the plates.  

In order to determ�ne the load-carry�ng capab�l�ty 
of the incorrectly built joint, a tensile load test was 
carr�ed out us�ng two test spec�mens, one repl�cat�ng 
the construct�on of G-HOFC’s  r�ght drag p�n mount, 
and one constructed �n accordance w�th the bu�ld 
manual.  Due to the l�m�tat�ons of the test equ�pment 
the full range of loads experienced by the drag pin 
could not be reproduced and the tests were l�m�ted to 
the determ�nat�on of the ult�mate tens�le strength of 
the specimens.  The results from the test confirmed 
that both test spec�mens were capable of hold�ng the 
unfactored tens�le des�gn l�m�t load of �0.03 kN w�thout 
fa�lure.  The test was then repeated and both spec�mens 
loaded until they failed.  Examination of the specimen 
repl�cat�ng G-HOFC’s r�ght rear p�n mount showed that 
the �nnermost (closest to the r�b) plate had pulled away 
from the GRP surface of the spec�men, bend�ng under 
the load, which had disrupted the bond with the next 
plate, see F�gure 7.  Th�s showed that the �nner plate of 
the test specimen had carried a significant load prior to 
d�sbond�ng.  The damage observed to G-HOFC’s r�ght 

Figure 7
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rear l�ft p�n mount�ng suggested that �t had not been 
subject to a similar load.  Therefore measurements 
were taken of G-HOFC’s rear r�ght l�ft p�n and l�ft 
p�n mount.  These measurements showed that the 
l�ft p�n was d�mens�onally correct (�2 mm d�ameter) 
and that the thread had been cut to the requ�red depth 
of 2 mm through all of the lam�nat�on plates.  The 
d�ameter of the hole �n the outer plate of the mount 
met the requ�rements of the Europa Bu�ld Manual.  
Measurement of the second plate confirmed that the 
part�ally complete hole w�th�n �t had been �0 mm �n 
d�ameter.  However, there was some d�stort�on and 
‘open�ng’ of �ts c�rcumference where the hole breached 
the edge of the plate.  The part�al holes through the 
innermost plate and the flap plate had become distorted 
and were found to have a d�ameter of ��.62 mm.  The 
magnitude of this distortion would have significantly 
reduced the�r ab�l�ty to carry loads from the drag p�n 
and allowed a degree of movement of the p�n w�th�n 
the mount�ng.  Th�s, together w�th the d�stort�on to 
the second plate, would have meant that the majority 
of the tens�le loads w�th�n G-HOFC’s r�ght drag p�n 
mount�ng would have been carr�ed by the outermost 
plate alone, whereas the und�storted holes �n the test 
spec�men allowed load to be carr�ed by all the plates.

At the t�me of the acc�dent, the p�lot was properly l�censed 
and qualified to conduct the flight and the aircraft was 
be�ng operated w�th�n the perm�tted we�ght and balance 
l�m�ts.  So far as could be determ�ned, the a�rcraft 
was compl�ant w�th all of the appl�cable mandatory 
requ�rements and had been ma�nta�ned �n accordance 
w�th the requ�rements la�d down by the PFA.

Up unt�l the po�nt when the a�rcraft made a sharp 
left turn some 3.5 nm north-east of Magor, the flight 
appears to have been uneventful.  The p�lot had not 
reported any abnormal�t�es e�ther at Bodm�n or dur�ng 

radio communications with Cardiff.  He had extended 

his flight beyond the point where he would normally 

have joined the circuit to land at Uckfield Farm.  The 

reason for th�s �s not known but �t �s poss�ble that he 

simply wanted to extend the flight in the local area. 

No apparent reason was establ�shed for the sharp left 

turn.  No other a�rcraft were known to be �n the area 

at that t�me or were observed on radar.  A scatter of 

radar returns were seen s�multaneously at a pos�t�on 

30 seconds before the turn and at the t�me the a�rcraft 

manoeuvred �nto the turn.  It �s poss�ble, therefore, that 

the pilot may have been avoiding a flock of birds.  It 

�s also poss�ble that the p�lot, seated on the left, may 

have made a steep turn to the left �n order to check 

the a�rspace below v�sually pr�or to h�s descent.  The 

aircraft maximum positive load factor is restricted to 

+3.8g  and the load experienced during the tight left 

turn should not have exceeded that limit.  The VNE l�m�t 

of 165 kt was not exceeded and the speed did not reduce 

below the stall�ng speed.

The wreckage trail confirmed that the aircraft had 

suffered a catastrophic in-flight structural failure.  The 

a�rcraft had not struck the nearby overhead electr�c�ty 

l�nes.  There was no ev�dence of a pre-acc�dent 

restriction or disconnection of the flight control circuits.   

The eng�ne showed no ev�dence of mechan�cal fa�lure 

and the sta�n�ng of grass and the strong odour of fuel 

at the crash site confirmed that fuel had been present in 

the a�rcraft at the t�me of the acc�dent.  

The w�dth of the plates used �n G-HOFC to make up l�ft 

and drag p�n mounts prov�ded l�ttle marg�n for error �n 

either the lay-up of the joint or the subsequent drilling 

and tapp�ng.  The method deta�led �n the bu�ld manual 

to ensure that the hole dr�lled �n the mount was correctly 

al�gned was rel�ant on al�gnment w�th v�sual cues and 
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therefore open to some �naccuracy.  The forward stagger 
of the r�ght w�ng drag p�n mount�ng had resulted �n the 
format�on of �ncomplete holes �n all but one of the plates.  
When the lay-up was completed there would have been 
no means of �dent�fy�ng the defects w�th�n the r�ght 
w�ng drag p�n mount pr�or to �ts fa�lure.  Wh�lst tests 
confirmed that it was probable that the mounting would 
have been able to carry �ts des�gned load when or�g�nally 
constructed, d�stort�on of the m�s-formed holes, due to 
normal loads experienced during the aircraft’s operation, 
would have resulted �n the progress�ve weaken�ng of the 
�nternal structure of the mount.  

Fa�lure of the r�ght w�ng drag p�n mount�ng would 
have allowed the rear port�on of the w�ng to become 
unrestra�ned.  Th�s would have allowed the rear port�on 
of the w�ng to move both vert�cally and, to some degree, 
fore and aft.  The lack of tors�onal st�ffness would also 
have resulted �n var�at�ons �n the l�ft developed by the 
�nboard sect�on of the r�ght w�ng, w�th result�ng changes 
in the aircraft’s pitch and roll.  As the right wing flap 
was connected to �ts fuselage mounted actuat�on bar, 
any vert�cal movement of the w�ng tra�l�ng edge would 
result in a change in the relative angle of the flap and 
w�ng �ncreas�ng the forces act�ng on the a�rcraft. These 
cond�t�ons would have �ntroduced large stat�c and 
dynam�c forces �n the w�ng wh�ch would have resulted 
�n the a�rcraft osc�llat�ng v�olently �n p�tch, and would 
also have generated large forces w�th�n the ta�lplane 
system.  The ev�dence suggests that these forces were 
of sufficient magnitude to distort the tailplane drive 
p�ns, caus�ng the fa�lure of the ta�lplane retent�on 
system which allowed first the right and then the left 
ta�lplane to become uncontrollable.  The subsequent 
tors�onal load on the w�ng resulted �n the fa�lure of the 
right wing spar. Examination of the tailplanes, trim tabs 
and the torque tube confirmed that aerodynamic flutter 
d�d not appear to have or�g�nated �n these components.  

Wh�lst the sharp left turn would have �ncreased forces 

on the w�ng, the catastroph�c fa�lure d�d not occur at 

that point in the flight.  The position of the aircraft 

relative to Uckfield Farm was close to the point where 

the combined flap/landing gear would be lowered.  

The maximum flap extension speed is promulgated as 

83 kt.  It is possible that the flap/landing gear selector 

operat�ng handle was moved to the DOWN pos�t�on 

and, as a result of the change �n aerodynam�c forces 

the first stages of the break-up may have occurred at 

that po�nt.  If so, releas�ng the operat�ng handle before 

�t was �n the DOWN position would cause the flaps and 

land�ng gear to retract and the handle to move to the UP 

pos�t�on, where they were found.

Alternatively the pilot may have experienced the first 

�nd�cat�ons of the break-up as an a�rframe v�brat�on 

or some form of flutter and made the sharp left turn 

to return to Uckfield Farm.  Whatever the indications 

or lack of them in the last few minutes of the flight, 

the break-up was sudden, catastroph�c and rendered 

the a�rcraft uncontrollable.  The acc�dent was not 

surv�vable.

Safety action

Follow�ng the release of AAIB Spec�al Bullet�n S3/2007, 

and d�scuss�ons between the AAIB and PFA, the PFA 

�ssued two Fl�ght Safety Bullet�ns, PFA247/FSB006 

‘Europa Classic And Europa Xs Tailplane Flutter 

Avoidance And Integrity Of Tailplane Attachment’, and 

PFA 247/FSB007 ‘Europa Classic Integrity Of Wing 

Attachment’ , wh�ch were subsequently supported by 

the CAA Mandatory Perm�t D�rect�ves MPD 2007-005 

and MPD 2007-006.

In add�t�on to the above, �n August 2007, Europa 

Aircraft issued two mandatory modifications to address 
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the issues identified in the investigation, Modification 
No 73, ‘Improved bond�ng of ta�lplane sleeves’ and 
Modification No 74, ‘Improved rear lift pin mounting’.   
As a result of these act�ons, wh�ch adequately addressed 

the bu�ld problem and mandated �nspect�ons of a�rcraft 
already completed, no further safety recommendat�ons 
are made.


