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ACCIDENT

Aircraft Type and Registration:  Schweizer 269D Configuration A (Schweizer 333), 
G-TAMA

No & Type of Engines:  � Rolls Royce All�son 250-C20W turboshaft eng�ne

Year of Manufacture:  2004 

Date & Time (UTC):  4 February 2008 at �455 hrs

Location:  Sheffield City Airport

Type of Flight:  Aer�al Work 

Persons on Board: Crew - � Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Significant component and airframe damage

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

Commander’s Age:  40 years

Commander’s Flying Experience:  �,�25 hours (of wh�ch 75 were on type)
 Last 90 days - �3� hours
 Last 28 days -   49 hours

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

Synopsis

After landing on a post‑maintenance flight, the 
hel�copter suffered a se�zure of the ma�n rotor gearbox 
p�n�on outer bear�ng due to o�l starvat�on.   The ma�n 
rotor gearbox had been replaced dur�ng the recent 
ma�ntenance.  It was determ�ned that ma�ntenance 
personnel had �nadvertently caused metall�c debr�s to 
enter the bear�ng o�l supply gallery dur�ng the�r attempts 
to remove a blank�ng plug from the gearbox low o�l 
pressure sw�tch port, wh�ch had been overt�ghtened.      

History of the flight

The �nc�dent occurred after land�ng on a post-ma�ntenance 
flight to check the tracking and balance of the main 
rotor.  The eng�neer d�sembarked the hel�copter w�th the 
rotors st�ll runn�ng, leav�ng the p�lot to shut down the 
a�rcraft.  As she commenced the shutdown procedure, 
there was a loud ‘bang’ and the a�rcraft �mmed�ately 
began to shake severely, rocked v�olently and yawed 
45 degrees nose left.  She held the collect�ve lever fully 
down, experiencing some difficulty as this required a 
large amount of force even w�th full fr�ct�on appl�ed.  
The throttle was closed and the fuel shutoff valve was 
selected off after the ma�n rotor blades had come to a 
stop.   The hel�copter rema�ned upr�ght and the p�lot 
was able to ex�t the a�rcraft normally.
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Aircraft information

Background information

G-TAMA, F�gure �, was manufactured �n 
2004 and had completed 1,681 flying hours 
s�nce new at the t�me of the �nc�dent.  The 
hel�copter, ser�al number 005�A, held a 
current EASA Certificate of Airworthiness 
val�d unt�l �2 June 2008.  The �nc�dent 
occurred on the second post-ma�ntenance 
flight after completion of an 800‑hour 
scheduled ma�ntenance check, dur�ng 
wh�ch the ma�n rotor gearbox (MRGB) 
was replaced.  The replacement gearbox, 
part number 269A5�75-39 ser�al 
number S0030, was suppl�ed by the 
hel�copter manufacturer.

Aircraft description

General

The Schweizer 269D Configuration A, generically 
referred to as a Schwe�zer 333, �s a three-seat hel�copter 
powered by a s�ngle All�son 250-C20W turboshaft 
eng�ne.  It �s equ�pped w�th a three-bladed ma�n rotor 
w�th elastomer�c lead-lag dampers and a convent�onal 
two-bladed ta�l rotor.

Power �s transm�tted from the eng�ne to the ma�n rotor 
and ta�l rotor v�a a ‘Vee’ belt, wh�ch dr�ves a pulley 
on the rear of the MRGB.  The pulley �s attached to 
the MRGB �nput shaft and also dr�ves the ta�l rotor 
dr�veshaft.  

Ma�n rotor gearbox (MRGB)

The two-part MRGB hous�ng �s manufactured from 
cast magnes�um and �s compr�sed of upper and lower 
hous�ngs.  A p�n�on gear on the gearbox �nput shaft 
dr�ves a r�ng gear, prov�d�ng the requ�red reduct�on 

gear�ng for the ma�n rotor.  The p�n�on gear �s supported 

by �nner and outer tapered roller bear�ngs.  

A pump w�th�n the gearbox prov�des pressur�sed o�l for 

lubr�cat�on of the MRGB components.  O�l �s suppl�ed to 

the p�n�on outer bear�ng v�a an o�l gallery �n the gearbox 

upper housing.  The oil enters the bearing via an orifice 

�n the bear�ng reta�ner, wh�ch must be al�gned w�th the 

oil feed orifice in the gallery. 

A low o�l pressure warn�ng sw�tch �s located �n the o�l 

gallery to the p�n�on outer bear�ng.  The pressure sw�tch 

port has a tapered thread to prov�de adequate seal�ng.  

Replacement gearboxes are suppl�ed w�thout a pressure 

sw�tch �nstalled and the port �s blanked off w�th a 

threaded alum�n�um alloy plug, F�gure 2.  

The plug must be replaced w�th a pressure sw�tch before 

�nstall�ng the gearbox �n the hel�copter, although th�s �s 

not ment�oned �n the ma�ntenance manual procedure 

for MRGB removal and �nstallat�on.

Figure 1

Photograph of G-TAMA
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Aircraft examination

General

Var�ous components and parts of the a�rframe structure 
were damaged as a result of the abnormal loads 
exper�enced �n the �nc�dent.  The ma�n rotor lead-lag 
dampers had fa�led and the ta�l rotor dr�veshaft exh�b�ted 
a tors�onal overload fa�lure cons�stent w�th the ta�l rotor 
dr�v�ng aga�nst a restr�ct�on at the front of the dr�veshaft. 

MRGB damage

The MRGB �nput shaft was found to be b�nd�ng 
�nterm�ttently and felt rough when rotated by hand.  The 
p�n�on outer bear�ng was badly damaged from apparent 
o�l starvat�on and subsequent overheat�ng (F�gure 3).  The 
bear�ng cage had fractured and the rollers exh�b�ted a dull 
grey colorat�on, w�th some hav�ng part�ally melted.  The 
bear�ng retent�on nut and washer were �ntact and correctly 
located.  The oil feed orifice in the bearing retainer was 
correctly aligned with the oil gallery orifice and was free of 
obstruct�on.  Some ferrous debr�s was found �n the bear�ng 
o�l dra�n passage.  No other defects were reportedly found 
w�th�n the MRGB wh�ch could have restr�cted or blocked 
the o�l supply to the p�n�on outer bear�ng.

Exam�nat�on of the bear�ng o�l supply gallery 
revealed the presence of o�l, small sh�ny ch�ps of 
non-ferrous debr�s and a s�ngle fragment of ferrous 
debr�s (F�gure 4).  Th�s fragment, wh�ch measured 
approx�mately 3 mm �n length w�th a d�ameter taper�ng 
from approx�mately 0.8 mm to 2.5 mm at �ts w�dest, 
was found to have a machined threaded/spiral finish 
closely resembl�ng the t�p of a stud extractor b�t.  

Figure 2

Photographs show�ng MRGB w�th blank�ng plug (‘A’) and low o�l pressure sw�tch (‘B’) �nstalled

Note: gearbox on left has not yet been pa�nted

A B

Figure 3

Photograph show�ng damage to MRGB p�n�on outer 
bear�ng
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Recent maintenance activity

The hel�copter had recently completed an 800-hour 
scheduled ma�ntenance check, performed at the 
operators’ ma�ntenance fac�l�ty at �ts ma�n base at 
Sheffield City Airport.  One of the tasks completed was 
the replacement of the MRGB.

The ma�ntenance personnel �nvolved �n th�s task were 
�nterv�ewed by the AAIB.  They reported hav�ng great 
difficulty removing the blanking plug from the pressure 
sw�tch port �n the p�n�on rear bear�ng o�l gallery, wh�ch 
had been �nstalled too t�ghtly.  Attempts to undo �t 
w�th an ‘Allen’ key were unsuccessful and only served 
to damage the soft alloy plug.  An attempt was then 
made to remove �t w�th a stud extractor tool, but th�s 
also proved unsuccessful when the tool b�t broke as 
�t was be�ng screwed �nto the plug.  F�nally, the plug 
was dr�lled at var�ous po�nts round �ts c�rcumference to 
weaken �t, after wh�ch �t was poss�ble to undo �t.  Care 
was taken to avo�d debr�s enter�ng the o�l gallery.      

Examination of metallic debris

The ferrous fragment and broken stud extractor b�t were 
subjected to forens�c exam�nat�on.   

When offered up to each other under a v�sual 
m�croscope, the fragment and broken tool b�t were  
found to be a close geomter�c match, however, an 
exact fracture match was not poss�ble as some mater�al 
was m�ss�ng from the tool b�t and the fracture surface 
of the fragment had been destroyed by mechan�cal 
damage.   

An Energy D�spers�ve X-ray analys�s was performed 
to compare the mater�al of the fragment aga�nst that of 
the broken tool b�t.  The results showed the fragment to 
be a low alloy steel conta�n�ng chrom�um w�th lesser 
amounts of manganese, molybdenum and s�l�con.  The 
broken tool b�t was found to be of a s�m�lar mater�al.  
The surface of the fragment was also contam�nated 
w�th what appeared to be an alum�n�um-copper alloy.    

Figure 4

Photographs show�ng metall�c debr�s �n p�n�on bear�ng o�l gallery (left)
and close-up v�ew of ferrous fragment (r�ght)
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Additional information

Manufacturer’s MRGB assembly procedure

On rev�ew�ng �ts procedure for assembl�ng the MRGB, 
the hel�copter manufacturer found that �t conta�ned 
no �nstruct�on to �nstall the blank�ng plug �n the low 
o�l pressure sw�tch port and therefore no torque value 
was specified for the plug.  It is also noteworthy that 
the MRGB �s pa�nted after the blank�ng plug has been 
�nstalled.

Maintenance organisation and personnel

The organ�sat�on that had performed the ma�ntenance �s 
an EASA-�45 approved ma�ntenance organ�sat�on and 
�s approved to perform base and l�ne ma�ntenance on 
Schwe�zer 269-ser�es hel�copters. 

The ma�ntenance personnel who carr�ed out the task 
of replacing the MRGB were qualified to carry out 
the task and had performed �t on a number of prev�ous 
occas�ons.  

Discussion

The ev�dence suggests that the fragment removed from 
the gearbox was probably the t�p of the broken stud 
extractor tool, �nd�cat�ng that the blank�ng plug was 
breached �n the attempts to remove �t.  The non-ferrous 
debr�s �n the o�l gallery appeared to be shav�ngs or ch�ps 
from the damaged alum�n�um alloy plug.   

The damage to the MRGB outer p�n�on bear�ng �s 
cons�stent w�th the effects of o�l starvat�on.  It could not 
be determ�ned whether th�s was caused by the ferrous 

fragment or the non-ferrous debr�s �n the o�l gallery, 
but the latter seems more l�kely as the smaller, l�ghter 
alum�n�um alloy ch�ps would be have been more eas�ly 
carr�ed by the o�l to a locat�on where they could cause a 
restr�ct�on �n the bear�ng o�l supply.  

The ma�ntenance personnel had resorted to us�ng 
unconvent�onal methods to remove the blank�ng plug as 
they were unable to do so us�ng normal tools because �t 
had been �nstalled too t�ghtly.  Th�s �s a common problem 
when installing plugs into tapered threads.  A significant 
contr�butory factor �s the lack of an �nstruct�on for 
�nstall�ng the plug �n the manufacturer’s procedure for 
MRGB assembly.  There �s therefore scope for var�at�on 
�n how t�ghtly the plug �s t�ghtened, depend�ng on who 
�nstalls �t.  Add�t�onally, pa�nt�ng over the plug may make 
it more difficult to remove due to the adhesive effect of 
the pa�nt.

Safety action

Th�s �nc�dent �s unl�kely to have occurred had the 
blank�ng plug not been overt�ghtened, as unconvent�onal 
methods used to remove �t would not have been 
necessary.  If such methods are used, metall�c debr�s may 
enter the MRGB o�l supply and cause gearbox se�zure, 
as th�s �nc�dent demonstrated.  Had the hel�copter been 
a�rborne at the t�me, the se�zure of the p�n�on outer 
bear�ng may have had catastroph�c consequences.  

In response to th�s �nc�dent, the manufacturer has stated 
that they are �n the process of rev�s�ng the�r gearbox 
build documents to reflect a maximum torque to be 
appl�ed to the blank�ng plug pr�or to sh�pp�ng.


