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INCIDENT

Aircraft Type and Registration: DHC-� Ch�pmunk 22A, G-AORW

No & Type of Engines: � De Hav�lland G�psy Major �0 Mk 2 p�ston eng�ne

Year of Manufacture: �950

Date & Time (UTC): 25 February 2006 at �340 hrs

Location: Prestw�ck Beach, Ayrsh�re

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage: Eng�ne crankshaft fa�lure

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

Commander’s Age: 46 years

Commander’s Flying Experience: 775 hours   (of wh�ch �03 were on type)
 Last 90 days - 5 hours
 Last 28 days - 4 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

The a�rcraft was return�ng to Prestw�ck from the 

northwest when, w�thout warn�ng, the eng�ne stopped.  

It was approximately 0.5 miles offshore with insufficient 

he�ght to gl�de to the runway and, w�th a bu�lt up area 

�mmed�ately ahead, the p�lot elected to carry out a forced 

land�ng on Prestw�ck Beach.  Later exam�nat�on revealed 

that the eng�ne had suffered a fa�lure of the crankshaft and 

that, possibly, this had been influenced by the aircraft’s 

prev�ous use for aerobat�cs and �n a�r rac�ng.

History of the flight

The a�rcraft had departed Prestw�ck earl�er �n the day 

for a flight to the island of Islay with two on-board; the 

passenger was also an exper�enced Ch�pmunk p�lot.   The 

a�rcraft returned to Prestw�ck from the northwest w�th 

the �ntent�on of jo�n�ng base leg for Runway 03.  Dur�ng 

the complet�on of the pre-land�ng checks, all eng�ne 

temperatures and pressures were observed to be normal, 

but a sl�ght v�brat�on was felt through the a�rframe.  

Approx�mately �5 seconds later, w�thout warn�ng, the 

eng�ne stopped.  The a�rcraft was too low to gl�de to 

the runway, and the presence of bu�ld�ngs precluded a 

land�ng ‘stra�ght ahead’, so the p�lot carr�ed out an forced 

land�ng on an unoccup�ed sect�on of Prestw�ck Beach.  

The aircraft was later recovered to a hangar on the airfield 

where �t was determ�ned that the eng�ne’s crankshaft had 

fa�led close to the No 2 p�ston locat�on.  The eng�ne was 

removed and transported to a repa�r agency where �t was 

str�pped �n the presence of the AAIB.
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Gipsy Major 10 Mk 2 history 

In the late �950’s, Br�stol S�ddeley Eng�nes Ltd, the Type 
Certificate holder at that time, carried out a series of tests 
to determ�ne the cause of numerous crankshaft fa�lures 
on c�v�l and m�l�tary reg�stered Ch�pmunks.  The test 
reports �nd�cated that eng�nes subjected to ‘comparatively 
short periods of abnormal operation’ (eg, aerobat�c 
manoeuvres) were suscept�ble to crack�ng and fa�lure 
�n the reg�on of the No 2 or No 3 crankp�n webs.  The 
average crankshaft l�fe at fa�lure was 850 hours.  Three 
modifications (Mods) were introduced to minimise the 
possibility of further failures: 

•	 Mod 2602 �ntroduced a crankshaft of d�fferent 
mater�al and surface hardened. 

•	 Mod.266� retarded the �gn�t�on t�m�ng of 
engines fitted with the original crankshaft.

•	 Mod 2675 �ntroduced a slow runn�ng cut off 
valve to prevent backfiring during shutdown.  

All three modifications were embodied on civilian engines 
pass�ng through Br�stol S�ddeley’s fac�l�t�es from �960 
but only Mod 2675 was embod�ed on m�l�tary eng�nes, 
until late 1967, when the remaining two modifications 
began to be embod�ed.  

Dur�ng the �960’s and �970’s large numbers of 
Ch�pmunks entered c�v�l�an hands as m�l�tary operators 
disposed of their aircraft.   The modification embodiment 
pol�cy for m�l�tary eng�nes meant that a large number 
of eng�nes probably entered c�v�l�an operat�on w�thout 
Mods 2602 and 266� �ncorporated.  As m�l�tary 
operat�on of the type decreased, spares prov�s�on�ng was 
scaled down and product�on of new crankshafts for th�s 
eng�ne ceased �n the early �970’s.  Replacements can 
now only be obta�ned from spares hold�ngs or recovered 
from d�smantled eng�nes.  Present day ma�ntenance 

organ�sat�ons �nvolved w�th the eng�ne type have 
confirmed that crankshafts introduced by Mod 2602 are 
part�cularly scarce.

There are currently �25 G�psy powered Ch�pmunks on 
the UK reg�ster and, based on �nformat�on prov�ded by 
overhaul agenc�es, �t �s est�mated that approx�mately 
50% of these may have pre-Mod 2602 crankshafts 
installed.  The Type Certificate holder for this model 
of eng�ne are aware of two s�m�lar fa�lures �n the last 
ten years.  

Engine examination

The crankshaft had fa�led �mmed�ately aft of the 
second ma�n-bear�ng journal.  An �n�t�al assessment 
�nd�cated that the fa�lure �n�t�ated �n the rad�us between 
the second ma�n journal and the forward web of 
the No 2 crank throw.  O�l was present on all of the 
bear�ng surfaces, the o�l passageways were free from 
obstruct�on and the crankshaft journals showed no 
ev�dence of overheat�ng.  Mechan�cal damage to No 2 
and No 3 bear�ngs prevented any assessment of the�r 
pre-fa�lure cond�t�on; however, the cond�t�on of the 
rema�n�ng bear�ngs �nd�cated that that they had been 
serv�ceable pr�or to the fa�lure.  D�mens�onal checks of 
the crankshaft journals confirmed that the crankshaft 
had not been re-ground s�nce manufacture.  Damage to 
the accessor�es dr�ve gear tra�n prevented the �gn�t�on 
timing from being checked but records confirmed 
that the t�m�ng had been retarded �n accordance w�th 
Mod 266�.  Due the scarc�ty of new spares, crankshafts 
are usually re-worked rather than replaced, and �t �s 
standard pract�ce for eng�ne overhaul organ�sat�ons to 
retard the �gn�t�on t�m�ng, �n accordance w�th Mod 266�, 
whenever a pre-Mod. 2602 crankshaft �s �nstalled.  The 
part number of the crankshaft from G-AORW confirmed 
that �t was of the type superseded by Mod 2602.  
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The current overhaul l�fe of a G�psy Major eng�ne �s 
�,500 hours, w�th a�rcraft ut�l�sat�on typ�cally between 
40 and �00 hours per year.  Th�s can, as �n th�s case, 
result �n a calendar t�me between overhauls of over 
20 years.  A rev�ew of the eng�ne log book showed that 
�t had been �nstalled �n May �984 and that the eng�ne 
had operated for approx�mately �,000 hours pr�or to the 
fa�lure.  The total l�fe of the crankshaft at the t�me of 
�nstallat�on was not determ�ned 

Laboratory analys�s revealed that the crankshaft fa�lure 
resulted from crack progress�on by a h�gh cycle fat�gue 
process.  However, the �n�t�at�on s�te could not be 
identified due to smearing of the fracture surface as the 
fa�lure occurred.  M�crosect�ons taken from the crankshaft 
showed that there were no mater�al abnormal�t�es or 
corros�on present, and also that the crankshaft had not 
been subject to surface harden�ng.  

The current a�rcraft owners reported that, pr�or to 
�ts purchase, the a�rcraft been used for perform�ng 

aerobat�cs manoeuvres and had taken part �n ‘a�r races’.  
Due to a comb�nat�on of a�rframe g load�ng, h�gh power 
demands and gyroscop�c forces from the propeller d�sc, 
such flights dramatically increase the bending loads 
exper�enced by the crankshaft.

Conclusions

Desp�te the calendar t�me s�nce the eng�ne last 
overhauled, there was no ev�dence, part�cularly the 
absence of any corros�on assoc�ated w�th the fracture, 
to suggest that th�s extended per�od contr�buted to 
the crankshaft fa�lure.  However, the results of the 
tests carr�ed out �n the late �950’s �nd�cated that 
pre-Mod 2602 crankshafts, of the standard fitted to 
G-AORW, were susceptible to cracking, and subsequent 
fa�lure, when subject to ‘comparatively short periods of 
abnormal operation’.  Although the operat�onal h�story 
of the crankshaft fitted to G-AORW could not be fully 
establ�shed, �t �s poss�ble that the a�rcraft’s earl�er 
operat�on �n a�r races and use for aerobat�cs contr�buted 
to the fa�lure.


