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ACCIDENT

Aircraft Type and Registration:  Raj Hamsa X’A�r �33(�), G-CDHO

No & type of Engines:  � Verner �33M p�ston eng�ne

Year of Manufacture:  2005 

Date & Time (UTC):  �7 June 2006 at �500 hrs

Location:  Near T�lbury Docks, essex

Type of Flight:  Tra�n�ng

Persons on Board:  Crew - 2 Passengers - None 

Injuries:  Crew - None  Passengers - N/A

Nature of Damage:  eng�ne magneto fa�lure and damage to propeller

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

Commander’s Age:  37 years

Commander’s Flying Experience:  275 hours (of wh�ch 33 were on type)
 Last 90 days - 2� hours
 Last 28 days -   4 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and follow-up AAIB �nvest�gat�on

Synopsis

When	close	to	Tilbury	Docks,	during	a	training	flight,	the	

magneto rotor separated from the eng�ne, damag�ng the 

propeller and caus�ng the eng�ne to stop.  The �nstructor 

carried	out	an	uneventful	forced	landing	in	a	field	adjacent	

to the R�ver Thames.  The magneto separat�on was due 

to the fa�lure of the crankshaft stub shaft, from crack 

propagat�on due to a tors�onal fat�gue mechan�sm.  Damage 

to the magneto co�l formers �nd�cated that the rotor had 

been operat�ng out of al�gnment, �ncreas�ng the tors�onal 

loads w�th�n the shaft.  The cause of the m�sal�gnment was 

probably due to an �mpact on the magneto rotor, dur�ng 

eng�ne handl�ng, at some po�nt between a workshop v�s�t 

�n July 2005 and re-�nstallat�on of the eng�ne.

History of the flight

The	 aircraft	 was	 being	 used	 for	 an	 instructional	 flight,	

with	the	owner	under	the	tuition	of	a	qualified	instructor.		

It was operat�ng �n an area close to the north bank of the 

R�ver Thames, near T�lbury Docks.  W�th the a�rcraft at a 

h�gh angle of attack and the eng�ne at max�mum speed, the 

magneto rotor separated from the eng�ne and passed through 

the rotat�ng propeller, severely damag�ng both blades.  The 

�nstructor manoeuvred the a�rcraft �nto the gl�d�ng att�tude 

and	carried	out	an	uneventful	forced	landing	in	a	large	field	

adjacent to the r�ver.  W�th the except�on of the eng�ne and 

propeller, the a�rcraft was undamaged and ne�ther occupant 

was �njured.  After recovery, the fuselage was taken to the 

AAIB to allow the eng�ne to be removed and str�pped for 

�nvest�gat�on; the magneto rotor was not recovered.
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Engine examination

The a�rcraft, a Raj Hamsa X’A�r m�crol�ght, was 

constructed �n 2004 and purchased by the present owner 

�n February 2006.  It was powered by a Verner �33M 

two-cyl�nder, hor�zontally opposed eng�ne, manufactured 

�n the Czech Republ�c and mounted above and ahead of 

the cockp�t.  At the t�me of the �nc�dent, the a�rframe and 

eng�ne had a total t�me of approx�mately 43 hours.  

Engine history

A rev�ew of the eng�ne and a�rframe log book showed 

that the eng�ne had been �nstalled �n January 2005 and 

had completed �ts post �nstallat�on runs sat�sfactor�ly.  

In July 2005, w�th no further recorded operat�on, �t was 

then removed and returned to the manufacturer for the 

crankshaft (�nclud�ng the stub shaft) to be replaced.  Th�s 

was	because	the	manufacturer	had	identified	this	engine	

as one of a batch where the crankshafts had been produced 

from steel of a h�gher than normal sulphur content.  

Subsequently, after a total of 20 hours of operat�on, two 
cyl�nder head studs pulled from the crankcase, wh�ch 
requ�red the�r replacement.  Twenty-one hours after that 
event, several other cyl�nder studs pulled out wh�ch also 
requ�red replacement.  The eng�ne manufacturer’s Uk 
agent	confirmed	that,	on	both	occasions,	the	cylinder	head	
studs were replaced w�thout remov�ng the eng�ne from 
the a�rframe.  The eng�ne then operated for approx�mately 
two hours pr�or to the fa�lure of the magneto rotor.

Magneto description

The magneto on the Verner �33M eng�ne �s located on 
the front of the eng�ne, �mmed�ately below the propeller 
shaft.  It cons�sts of e�ght pr�mary and two secondary 
co�ls secured to the front of the gearbox cas�ng (F�gure �).  
Magnets are secured to the �ns�de of a rotat�ng cas�ng 
wh�ch covers the ent�re assembly.  The cas�ng �s bolted 
to a steel stub shaft, pressed �nto the forward end of the 
crankshaft, wh�ch passes through the centre of the co�ls, 
(F�gure 2).  

Figure 1
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Stub shaft examination

Examination	of	the	engine	identified	that	the	release	of	the	
magneto rotor resulted from the fa�lure of the stub shaft.   
The magneto co�ls showed ev�dence of uneven and heavy 
rubb�ng to the end of the co�l formers, �nd�cat�ng that the 
magneto rotor had been operat�ng out-of-al�gnment pr�or 
to the fa�lure, (F�gure 3).  Metallurg�cal exam�nat�on of 
the stub shaft fracture surface revealed the presence of a 
pre-ex�st�ng crack, wh�ch had propagated by a tors�onal 
fat�gue mechan�sm, across 65% of �ts cross-sect�onal 
area, before fa�l�ng �n overload.  Mechan�cal damage 
to the fracture surface precluded an est�mat�on of the 
number of stress cycles exper�enced pr�or to fa�lure, 
or	positive	identification	of	crack	initiation	site(s).		No	
material	 abnormalities	 or	 inclusions	were	 identified	 in	
the fracture surface.  

Engine examination

exam�nat�on of the eng�ne pr�or to removal, showed 
ev�dence of �mpact damage to a st�ffen�ng r�b on the 
gearbox cas�ng, at the 6 o’clock pos�t�on (F�gure 4).  
The cond�t�on of the r�b �nd�cated that �t had been 
damaged for some t�me and was unl�kely to have been 
caused when the magneto rotor separated from the 
eng�ne.  When placed on a work surface, the balance 
of the eng�ne caused �t to t�p forward, where �t came 
to rest on the damaged st�ffen�ng r�b.  Measurements 
confirmed	that,	had	the	magneto	rotor	been	in	place,	it	
would have made contact w�th the work surface before 
the st�ffen�ng r�b.

Analysis

In normal operat�on, the tors�onal load�ng of the stub 
shaft	 is	 low	 and	would	 be	 unlikely	 to	 be	 of	 sufficient	

Figure 2
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magn�tude to cause crack �n�t�at�on or progress�on �n the 
shaft.  The damage to the magneto co�l formers �nd�cated 
that	 the	 rotor	 had	 been	 sufficiently	 out	 of	 alignment,	
pr�or to the fa�lure, to make contact w�th the formers 

whilst	rotating.		This	would	have	significantly	increased	
the tors�onal loads w�th�n the shaft and, most l�kely, both 
prec�p�tated and propagated the crack.  

Figure 3  (left)

Damage to stator formers

Figure 4  (right)

Damaged st�ffen�ng r�b
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When �nstalled �n the X’A�r, the eng�ne �s approx�mately 
s�x feet above the ground and the magneto rotor �s 
part�ally sh�elded by the propeller, wh�ch should protect 
�t from �nadvertent damage.  However, whenever the 
eng�ne �s removed, the pos�t�on of the magneto rotor 
makes �t vulnerable to handl�ng damage.  Any �mpact 
on the magneto rotor has the potent�al to d�stort the stub 
shaft and allow the rotor to make contact w�th the co�l 
formers.

Conclusions

The magneto rotor was released as a result of fa�lure of 
the crankshaft stub shaft, wh�ch had fa�led due to crack 
progress�on from a tors�onal fat�gue mechan�sm.  The 
tors�onal load�ng on the shaft was l�kely to have been 
increased	as	a	result	of	the	magneto	rotor	being	sufficiently	
out of al�gnment to make contact, when operat�ng, w�th 
the co�l formers.  The damage to the gearbox st�ffen�ng 

r�b �nd�cated that the eng�ne had probably been allowed 
to t�p forward at some po�nt when be�ng handled 
‘off-w�ng’, poss�bly caus�ng a sl�ght d�stort�on to the stub 
shaft.  As a new crankshaft, �nclud�ng the stub shaft, had 
been �nstalled by the manufacturer �n July 2005, and the 
eng�ne had not been removed aga�n unt�l th�s �nc�dent, 
�t �s l�kely that the stub shaft became damaged at some 
t�me between the workshop v�s�t and complet�on of the 
re-�nstallat�on process.

Follow up action

The manufacturer has stated that they are aware of one 
previous	loss	of	a	magneto	rotor,	which	they	confirmed	
to be the result of an eng�ne be�ng allowed to t�p forward 
dur�ng handl�ng, d�stort�ng the stub shaft.  They have 
since	introduced	a	modification	to	fit	a	guard	to	protect	
the magneto from such damage.


