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INCIDENT

Aircraft Type and Registration:  P�per PA-23-250, G-BBHF

No & type of Engines:  2  Lycom�ng IO-540-C4B5 p�ston eng�nes

Year of Manufacture:  �973 

Date & Time (UTC):  4 July 2006 at �440 hrs

Location:  Between Lands End and St Mawgan

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage l�m�ted to left eng�ne

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

Commander’s Age:  52 years

Commander’s Flying Experience:  �,980 hours (of wh�ch 27 were on type)
 Last 90 days - 208 hours
 Last 28 days -   68 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
eng�ne str�p exam�nat�on �n the presence of the AAIB 
and further deta�led metallurg�cal exam�nat�on

Synopsis

The a�rcraft suffered an eng�ne fa�lure dur�ng the cru�se, 
d�verted and subsequently landed safely at St Mawgan.

History of the flight

The aircraft had taken off from Lands End Airfield and 
was cru�s�ng at about 2,000 ft when the left eng�ne fa�led.  
The p�lot feathered the propeller and carr�ed out the 
eng�ne fa�lure checks.  He secured the eng�ne and dec�ded 
to d�vert to St Mawgan.  The a�rcraft hydraul�c system, 
which operates both the landing gear and flaps, was by 
now �noperat�ve; consequently the p�lot performed an 
orbit on final approach in order to manually lower the 
landing gear.  He then carried out a successful flapless 
land�ng w�thout further damage or �njury.

In�t�al exam�nat�on of the left eng�ne revealed that a 
connect�ng rod had been ejected through the crankcase 
but had been reta�ned w�th�n the eng�ne cowl�ng.

Aircraft description 

G-BBHF was fitted with two Lycoming IO-540-C4B5 
fuel �njected s�x cyl�nder, d�rect dr�ve, hor�zontally 
opposed, a�r cooled eng�nes.  Th�s a�rcraft type has a 
hydraul�cally actuated retractable tr�cycle land�ng gear 
system; each land�ng gear leg �s �nd�v�dually actuated by 
a hydraul�c actuator powered by a pump dr�ven by the 
left eng�ne.  If the eng�ne dr�ven hydraul�c pump fa�ls, 
an emergency hand pump can be used �n �ts place.  In 
the event of a hydraul�c system fa�lure caused by a l�ne 
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ruptur�ng, an emergency CO2 bottle can be act�vated 
to blow the landing gear down.  The flaps are also 
hydraul�cally actuated.

Aircraft and maintenance history

Both eng�nes had been subject to an overhaul to zero 
hours in January 2002 and were refitted to G-BBHF in 
July 2002.  In November 2002 the a�rcraft was grounded 
awa�t�ng the embod�ment of an A�rworth�ness D�rect�ve 
(AD 2004-05-24) wh�ch requ�red the replacement of 
the crankshaft gear reta�n�ng bolt on both eng�nes.  
Th�s work was completed �n January 2003 and carr�ed 
out ‘�n-s�tu’ by ho�st�ng the eng�nes w�thout complete 
removal.  However, follow�ng th�s work there were p�lot 
reports that the aircraft ‘would not fly straight’ and in 
May 2003 �t was found that the left eng�ne mounts had 
been incorrectly fitted.  Rectification work was carried 
out as a result.

S�nce the overhaul both the left eng�ne (ser�al number 
L��064-48) and the r�ght eng�ne (ser�al no L-�545-40) 
had completed around �30 hours.  The most recent 
ma�ntenance was a 50-hour check carr�ed out on 
23 January 2003, 30 hours pr�or to the eng�ne fa�lure.  
At that t�me a note �n the left eng�ne log book  stated: 
‘very small amount of alloy particles found in oil filter, 
considered fit to continue and to be re-inspected at next 
50-hour �nspect�on’.

Engine strip examination

The left eng�ne was removed from the a�rcraft and str�pped 
�n the presence of the AAIB.  There was a hole �n the 
crankcase wh�ch had been caused by the No 4 cyl�nder 
connect�ng rod be�ng forced through �t.  The connect�ng 
rod and rema�ns of the bolts were found reta�ned w�th�n 
the eng�ne cowl�ng.  P�eces compr�s�ng the complete 
connect�ng rod assembly and bolts were found but not 
the No 4 crankshaft bear�ng shell.  All the fractures of 

the recovered components were cons�stent w�th overload 

fa�lure and there was no ev�dence of fat�gue.

The oil filter was removed, disassembled and was found 

to conta�n a large amount of metall�c debr�s.  The o�l 

pump had se�zed due to the presence of add�t�onal 

metall�c debr�s; once th�s had been cleared the o�l pump 

was free to rotate.  The eng�ne o�l sump was removed 

and the sump filter found almost full of similar debris.

The crankshaft and �ts ma�n bear�ngs exh�b�ted some 

wear cons�stent w�th the amount of debr�s wh�ch had 

been c�rculat�ng �n the o�l.  The connect�ng rods from all 

the other five cylinders were undamaged and the bolts 

found to be correctly torque t�ghtened.  The p�ston crowns 

exh�b�ted a normal amount of combust�on depos�ts 

although the p�ston sk�rts d�d show some scor�ng, aga�n 

cons�stent w�th c�rculat�ng debr�s.  The p�ston r�ngs 

were �ntact, free �n the�r grooves and exh�b�ted normal 

operat�ng wear.  The p�ston p�n and plug assembl�es were 

�ntact and undamaged and showed only a small amount 

of wear, cons�stent w�th the low number of eng�ne hours.  

The crankshaft bolt, wh�ch had been the subject of the 

AD, was found to be correctly torque t�ghtened. 

The debr�s from the o�l was exam�ned us�ng a Scann�ng 

Electron M�croscope and found to be cons�stent w�th 

crankshaft bearing shell material.  The oil filter from the 

r�ght eng�ne was removed for exam�nat�on and found to 

be clean.

Both magnetos were tested sat�sfactor�ly.  The spark 

plugs were �n serv�ceable cond�t�on; the electrodes were 

clean and had only l�ght depos�ts.

Discussion

The final uncontained failure of the connecting rod could 

be attr�buted to the break-up of the No 4 crankshaft 
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bear�ng.  The other connect�ng rods had been correctly 
torqued and although the torque on No 4 could not be 
checked all the fracture surfaces were cons�stent w�th 
overload fa�lure so �t was unl�kely that the bolts had been 
loose.  The wear �n the other bear�ngs was cons�stent 
w�th the debr�s c�rculat�ng �n the o�l and so �t �s poss�ble 

that some debr�s was already c�rculat�ng, wh�ch led to 
the break up of the No 4 bear�ng.  At the last 50-hour 
check the presence of some part�cles had been noted.  
It was not poss�ble to �dent�fy the source of the �n�t�al 
contam�nat�on from the large amount of debr�s now 
present �n the o�l.


