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ACCIDENT

Aircraft Type and Registration:  Europa, G-BWCV

No & Type of Engines:  � NSI Propuls�on Systems  EA-8� p�ston eng�ne

Year of Manufacture:  �997 

Date & Time (UTC):  �6 July 2006 at ���5 hrs

Location:  Near Portbury, North Somerset

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers -�

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

Nature of Damage:  Extens�ve damage to compos�te fuselage structure

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

Commander’s Age:  46 years

Commander’s Flying Experience:  977 hours (of wh�ch 3� were on type)
 Last 90 days - 30 hours
 Last 28 days - �4 hours

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

Synopsis

Wh�lst cru�s�ng at 3,500 ft near the Severn Estuary, 
the a�rcraft suffered an alternator bear�ng se�zure and 
smoke from the dr�ve belts entered the cockp�t.  The 
eng�ne stopped, but, due to �ts free-wheel mechan�sm, 
the propeller cont�nued to rotate �ncreas�ng the drag and 
causing a significantly higher rate of descent during the 
subsequent forced land�ng than for a propeller at �dle or 
stopped.  

The aircraft landed in a small field, struck a hedge 
and suffered major damage to the compos�te fuselage 
structure fore and aft of the cockp�t.  Both occupants 
suffered m�nor �njur�es.

History of the flight

The a�rcraft was cru�s�ng at 3,500 ft near the Severn 
Estuary w�th the eng�ne at about 4,000 rpm, when, 
w�thout warn�ng, smoke entered the cockp�t accompan�ed 
by a burn�ng smell.  The a�rcraft yawed and the nose 
dropped.  The p�lot then real�sed that the eng�ne had 
stopped, although the propeller was st�ll rotat�ng.

The p�lot, who also had approx�mately �,000 hours 
gl�d�ng exper�ence, reported that the a�rcraft atta�ned 
an unusually h�gh rate of descent as he manoeuvred �t 
towards two adjacent fields which he had selected for the 
land�ng.  He also reported a severe reduct�on �n elevator 
effect�veness.  He br�efed the passenger and sw�tched 
off the master sw�tch, pulled the c�rcu�t breakers and 
turned off the fuel.  He became aware of power l�nes 
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running across the larger of the two fields so he made his 
approach to the smaller field, which was later measured 
to be 290 m d�agonally.  H�s workload was h�gh as he 
had to avo�d several trees and pylons �n the v�c�n�ty, and 
the electr�c tr�m was unava�lable as the master electr�c 
sw�tch had been turned off.  The smoke �n the cockp�t 
however, had cleared.  The gear and flaps were lowered 
and the aircraft touched down.  Once on the ground the 
p�lot, draw�ng upon h�s gl�d�ng exper�ence, elected to 
retract the s�ngle wheeled land�ng gear �n an attempt to 
decelerate more rap�dly.  Wh�lst th�s probably reduced the 
r�sk of t�pp�ng the a�rcraft over, �t caused the propeller to 
break off and the flaps to retract.  The loss of drag from 
the free-wheeling propeller, the lack of flaps and the fact 
that the wheel st�ll rotated� all comb�ned to reduce the 
decelerat�on rather than to �ncrease �t.  The a�rcraft then 
struck a dense hedge at the far end of the field causing 
major damage to the compos�te fuselage structure fore 
and aft of the cockp�t.  Both occupants suffered m�nor 
injuries and exited through the doors.  The police, fire 
and ambulance serv�ces attended the scene.

Aircraft and engine information

The Europa �s a two-seat a�rcraft sold �n k�t form.  
G-BWCV was a mono-wheel vers�on, and these have 
a s�ngle ma�n wheel gear (called the mono-wheel) 
supplemented w�th a ta�l wheel and outr�ggers.  The 
mono-wheel part�ally retracts �nto a bay s�tuated 
between the two occupants.  The deployment/retract�on 
mechanism for the gear and the flaps is linked such that 
the mono-wheel and the flaps are deployed together. 

Th�s a�rcraft was manufactured �n �997 and the eng�ne 
a�rframe comb�nat�on had accumulated 76 hours.  The 

Footnote

�  In the retracted pos�t�on approx�mately ¼ of the wheel �s 
exposed beneath the fuselage.  The p�lot �nspected the a�rcraft’s 
ground marks and concluded that the wheel had cont�nued to 
rotate when �n �ts retracted pos�t�on.

a�rcraft was operat�ng on a Popular Fly�ng Assoc�at�on 
(PFA) Perm�t-to-Fly.  There are over 200 Europas on the 
UK register, the majority of which are fitted with Rotax 
eng�nes, as per the manufacturer’s recommendat�ons.  
G-BWCV was fitted with an NSI EA-81 engine, which 
�s also approved, and there are bel�eved to be around 
�� s�m�larly powered Europas on the UK Reg�ster. 
 
The NSI EA-81 is a 98 hp refurbished and modified 
Subaru car eng�ne.  Accord�ng to the l�terature suppl�ed 
by the UK d�str�butor of th�s eng�ne, NSI obta�ned used 
low m�leage Subaru eng�ne cores from Japan.  As part 
of the refurb�shment they chem�cally washed, �nspected 
and reassembled the eng�nes us�ng new seals and 
bear�ngs.  The prov�s�on of new or refurb�shed alternator 
components �s not noted �n th�s l�terature.  The alternator 
�s mounted on the top rear of the eng�ne.  The alternator 
and water pump are both fitted with two pulleys and are 
dr�ven by two parallel toothed belts.  The use of two belts 
�s thought to prov�de redundancy should one belt fa�l.  

The eng�ne has electron�c �gn�t�on and can run w�thout 
the alternator us�ng battery power.  It also has a gear 
reduction drive with a ‘Linear Cam Device’ to reduce 
torsional vibration.  If the engine stops in flight, this 
dev�ce acts as a free-wheel mechan�sm allow�ng the 
propeller to rotate, or ‘windmill’.  A free-wheeling 
propeller can generate significantly more drag than a 
stat�c propeller and, s�nce the gl�de rat�o for an a�rcraft 
�s the same as the rat�o of l�ft to drag, a free-wheel�ng 
propeller can significantly increase the aircraft’s glide 
angle and therefore �ts rate of descent �n a gl�de.  

The Propulsion System Operator’s Manual for the NSI 
EA-8� conta�ns a sect�on on handl�ng �nstruct�ons.  There 
is no reference in this manual to the significantly higher 
rate of descent for a free-wheel�ng propeller. 
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Wreckage examination

The AAIB d�d not attend the acc�dent s�te.  However the 
wreckage was subsequently recovered to the AAIB’s 
headquarters �n Farnborough for �nspect�on. 

Inspection of engine installation – drive belts

Black rubber depos�ts were found on the eng�ne around 
the alternator.  The two dr�ve belts were removed and 
there was ev�dence of sl�ppage and scorch�ng on the belt 
surfaces.  Whilst there was significant damage to the 
belts, they were not broken.

The eng�ne cowl�ng was vented on the lower surface, 
and d�rectly aft of th�s was the well for the mono-wheel.  
D�scuss�ons w�th the p�lot concluded that th�s was the 
l�kely route for smoke from the dr�ve belts to have 
entered the cockp�t.

Alternator

The alternator ma�n bear�ng was found to have se�zed and 
was str�pped for exam�nat�on.  The bear�ng was a sealed 
un�t w�th caged balls.  The cage was found to have fa�led; 
see F�gure �.  A metallurg�st w�th 
significant experience in investigating 
fa�led bear�ngs concluded that the 
fa�lure was due to lack of grease �n the 
bear�ng.  In add�t�on to lubr�cat�on, 
grease dampens v�brat�on between 
the balls and the cage p�llars, and the 
lack of grease removed th�s damp�ng, 
caus�ng the cage to fa�l �n overload.  
Typ�cally such sealed bear�ngs have a 
shelf-l�fe s�nce the grease can degrade 
w�th t�me.  The p�lot cons�dered that 
the l�fe of the grease m�ght also have 
been adversely affected by elevated 
temperatures assoc�ated w�th the 
configuration of the installation.

Flight testing

The PFA were �nformed of the acc�dent and �n�t�ated a 
flight test to quantify the rate of descent for a similar 
a�rcraft w�th a free-wheel�ng propeller;  the rate of descent 
measured was 1700 ft/min, which is significantly higher 
than that encountered w�th the propeller turn�ng and the 
eng�ne at �dle.

Belt strength

The tw�n belts used were Super HC belts manufactured 
by the Gates Corporat�on.  Th�s organ�sat�on has a pol�cy 
of not recommend�ng the use of �ts power transm�ss�on 
products on a�rcraft, �nclud�ng home-bu�lt and FAA 
certified types.  

Th�s type of belt �s su�table for mult�ple dr�ve systems.  
The eng�ne �s rated at 98 hp at 5,800 rpm and the 
fa�lure occurred �n cru�se at around 4,000 rpm and 
approx�mately 60 hp.  The op�n�on from an eng�neer 
from the Gates Corporat�on was that the belts would sl�p 
at these cond�t�ons �f the alternator se�zed.  

Figure 1
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A s�mple est�mate of the load �n one belt at th�s 
cru�se cond�t�on made by the AAIB was �50 lbf.  The 
ult�mate strength of the belt was not ava�lable from the 
manufacturer, but w�th such a load the strength of the 
belts may well have been sufficient to stop the engine 
w�thout the belts fa�l�ng.  

Previous incident

An �nc�dent occurred several years ago to an NSI powered 
Europa.  The a�rcraft was �n the cru�se when the alternator 
se�zed.  The belts were damaged but d�d not fa�l; smoke 
filled the cockpit and the pilot switched the engine and 
fuel off.  The cockp�t cleared of smoke and the p�lot made 
a sat�sfactory forced land�ng.  The p�lot m�n�m�sed the 
drag penalty of the free-wheel�ng propeller by adjust�ng 
the propeller p�tch (NB the propeller on G-BWCV was 
fixed-pitch).  The pilot also trimmed for 80 kt to increase 
the control effect�veness.  The reason for the alternator 
fa�lure was not determ�ned.

Analysis

The ma�n bear�ng of the alternator had se�zed due to lack 
of grease.  Th�s eng�ne was refurb�shed approx�mately 
�0 years ago as part of �ts convers�on to an a�rcraft un�t 
and �t was not poss�ble to determ�ne the h�story of the 
alternator components.  

The p�lot’s account was cons�stent w�th the alternator 
se�z�ng, caus�ng the belts to sl�p and generate the smoke, 
and caus�ng the eng�ne to stop.  There �s ev�dence from 
the belt manufacturer and AAIB eng�neer�ng est�mates 
that th�s could have occurred.

If only one belt had been fitted, the single belt might 
have fa�led after the alternator se�zure, and hence the 
eng�ne m�ght have cont�nued runn�ng.  However more 
deta�led analys�s �s requ�red to determ�ne �f th�s would 
be a better opt�on.  Therefore the follow�ng safety 
recommendat�on �s made:

Safety Recommendation 2007-033

It �s recommended that the Popular Fly�ng Assoc�at�on 
rev�ew the use of dual belts on NSI EA-8� eng�nes to 
m�n�m�se the consequences of an alternator se�zure.

The greater concern w�th th�s �nc�dent, however, �s 
the unexpected and abnormally h�gh rate of descent �n 
the gl�de after the eng�ne stopped.  In order to adv�se 
owners and p�lots of th�s s�tuat�on, a further safety 
recommendat�on �s made: 

Safety Recommendation 2007-034

It �s recommended that the Popular Fly�ng Assoc�at�on 
(PFA) adv�se all owners and operators of PFA Perm�t-
to-Fly aircraft which have a free-wheeling fixed pitch 
propeller, that such a�rcraft may have a h�gh rate of 
descent �f the propeller free-wheels follow�ng an eng�ne 
fa�lure. 

As a result of these two Safety Recommendat�ons, 
and shortly before publ�cat�on of th�s report, the PFA 
has adv�sed that �t �s �n the process of �ssu�ng two PFA 
Airworthiness Information notices.  The first informs all 
operators of the NSI EA-8� eng�ne (as well as operators 
of any other eng�ne w�th a free-wheel�ng propeller) of the 
h�gh rate of descent wh�ch may result �f the eng�ne stops.  
The second requires all aircraft fitted with the NSI EA-81 
to have the alternator bear�ngs �nspected every 50 hours 
or at least annually.  In the meant�me the PFA �ntend to 
rev�ew the opt�on of remov�ng one of the two belts.  In 
view of these safety actions the AAIB is satisfied that 
the PFA have already responded appropr�ately to the two 
Safety Recommendat�ons 2007-033 and 2007-034.


