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ACCIDENT

Aircraft Type and Registration: Bell 206B Jet Ranger II, G-WLLY

No & Type of Engines: � All�son 250-C20 turboshaft eng�ne

Year of Manufacture: �969

Date & Time (UTC): 2� December 2005 at �0�5 hrs

Location: 3 nm north-east of Coupar Angus, Tays�de

Type of Flight: Aer�al Work

Persons on Board: Crew - � Passengers -�

Injuries: Crew - � (Fatal) Passengers - � (Fatal)
 
Nature of Damage: Hel�copter destroyed

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence (Hel�copters)

Commander’s Age: 48 years

Commander’s Flying Experience: Approx�mately �5,000 hour (of wh�ch at least 2,500 were 
on type)

 Last 90 days -�26 hours
 Last 28 days -  42 hours

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

Synopsis

The p�lot of the hel�copter and an observer were carry�ng 
out	 a	 pipeline	 inspection	 flight	 between	 Cumbernauld	
A�rport and Aberdeen.  Approx�mately 45 m�nutes after 
takeoff, the hel�copter descended to low level where 
debr�s was seen to fall from �ts aft sect�on.  Control of 
the hel�copter was lost and �t struck the ground, fatally 
�njur�ng both occupants.  The �nvest�gat�on found that 
the vert�cal stab�l�ser had detached from the ta�l boom 
and struck the ta�l rotor.  Th�s subsequently caused the 
ta�l rotor and assoc�ated gearbox to become detached 
from the ta�l boom, result�ng �n the hel�copter’s centre of 
grav�ty mov�ng outs�de controllable l�m�ts.  

The	cause	of	the	fin	detachment	was	fatigue,	in	the	fin	

attachment supports.  It was concluded that th�s was 
the	 result	 of	 insufficient	 torque	 in	 the	 fin	 attachment	
fasteners.  

History of the flight

The p�lot and observer arr�ved at Cumbernauld A�rport 
on the morn�ng of the acc�dent �n order to carry out 
a	 standard	 pipeline	 inspection	 flight.	 	On	 completion	
of the task the hel�copter was to be del�vered to 
a ma�ntenance organ�sat�on near Aberdeen for a 
scheduled �nspect�on.  The p�lot was observed start�ng 
the hel�copter, wh�ch l�fted off at 0922 hrs.  It departed 
from Runway 26 and turned r�ght to leave the a�rport 
boundary head�ng north-east.  There were no further 
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rad�o transm�ss�ons from the hel�copter.  On board GPS 
equ�pment recorded the route wh�ch closely followed 
a gas p�pel�ne head�ng approx�mately north-east.  The 
airspeed	 throughout	 the	 flight	 varied	 between	 100	 kt	
and	120	kt	and	the	short	section	of	the	flight	captured	
on radar showed the he�ght to be between 500 ft and 
�,000 ft agl.  At approx�mately �0�0 hrs a w�tness on the 
road between Coupar Angus and Me�gle observed the 
hel�copter head�ng northwards �n a gentle descent.  As �t 
descended through approx�mately �00 ft agl, part of the 
rear sect�on was seen to fall from the hel�copter  wh�ch 
began a r�ght-hand turn.  Another w�tness observed that 
�t had no ta�l rotor or vert�cal stab�l�ser and that they saw 
�t roll on to �ts left s�de before p�tch�ng nose-down �nto 
the ground.  Debr�s was seen fall�ng from the hel�copter 
before �mpact w�th the ground.  Both occupants were 
fatally �njured.

Meteorology

An	aftercast	from	the	Met	Office	described	a	cold	front	
pass�ng through the area dur�ng the early morn�ng 
of 2� December 2006.  Th�s left a fresh to strong 
north-westerly	flow	established	over	the	accident	area	
w�th patchy cloud and excellent v�s�b�l�ty.  The surface 
w�nd was est�mated at 260º at �5-20 kt gust�ng 25-30 kt 
and the w�nd at 500 ft agl was est�mated to be from 290º 
at	25	kt.		The	aftercast	noted	that	significant	turbulence	
was l�kely to have ex�sted over the area and unexpected 
changes �n w�ndspeed and d�rect�on could also have 
been exper�enced.

Pathology

A patholog�cal exam�nat�on revealed that both occupants 
d�ed from severe mult�ple �njur�es.  No ev�dence was 
found of pre-ex�st�ng d�sease or med�cal factors wh�ch 
could	have	had	any	influence	on	the	accident.

Accident site details

The	helicopter	had	come	down	in	a	freshly	ploughed	field	
that sloped gently downwards towards the north-west.  
The wreckage tra�l extended for several hundred metres 
in	a	generally	northerly	direction,	with	the	vertical	fin,	
ta�l rotor assembly and gearbox be�ng among the earl�est 
items	found	along	the	flight	path.		Other	debris	found	in	
th�s area �ncluded parts of the ta�l rotor dr�ve shaft and 
�ts cover.  

The	final	item	in	the	wreckage	trail	was	the	rotor	head	
complete w�th the rotor blades.  The rotor mast had 
broken �mmed�ately below the bump stops and �t was 
apparent that th�s had occurred �n the a�r.  The l�berated 
rotor d�sc had then sl�ced off the nose of the hel�copter 
at an angle approx�mately parallel to the lead�ng edge 
of the forward doors.  The r�ght-hand forward door had 
been cut �n two and �t was ev�dent that the nose had been 
removed by a s�ngle rotor str�ke, �n an upwards d�rect�on 
and	 from	 right	 to	 left,	 across	 the	 floor	 of	 the	 aircraft	
�mmed�ately ahead of the front seats.  

The fuselage, m�nus the nose, had struck the ground �n an 
�nverted att�tude at an est�mated d�ve angle of 60º, mak�ng 

a shallow crater.  It had then rolled out of the crater 
and come to rest on �ts left s�de.  The upper cab�n area, 
transm�ss�on deck and eng�ne compartment had susta�ned 
severe damage as a result of the ground �mpact.  

The a�rcraft wreckage was recovered to the AAIB’s 
fac�l�ty at Farnborough, where �t was subjected to a 
deta�led exam�nat�on.  

Aircraft history

The hel�copter, ser�al number 405, was bu�lt as a 206A 
model �n �969 and had a Un�ted States reg�strat�on unt�l 
�t was �mported to the Un�ted k�ngdom, where �t was 
reg�stered as G-AXMM.  The ava�lable records show 
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that �t was re-reg�stered as G-RODR from January �982 
to November �99�.  In October �984 the hel�copter 
was damaged as a result of an acc�dent when one of the 
sk�ds caught on a tree root wh�lst tak�ng off (AAIB F�le 
eW/G84/�0/09, report publ�shed �n Bullet�n No 2/85).  
Repa�rs, wh�ch were of a major nature, were conducted 
by a company �n Canada.  In October �987 the a�rcraft 
was damaged after be�ng blown over �n a storm.  The log 
book for the per�od l�sts the repa�rs that were carr�ed out, 
including	the	fitting	of	a	‘new	tail	cone’.		However,	the	
organ�sat�on that conducted the work no longer ex�sts.   
The work pack assoc�ated w�th the repa�rs was not 
ava�lable and so deta�ls such as part and ser�al numbers 
fitted	at	that	time	are	not	known.		

In	July	1991	the	helicopter	sustained	significant	damage	
dur�ng a heavy land�ng follow�ng an eng�ne fa�lure.  Th�s 
acc�dent was the subject of an AAIB F�eld Invest�gat�on 
(F�le eW/C9�/7/3 and the report was publ�shed �n 
Bullet�n No �/92).  The hel�copter was repa�red by 
the same Canad�an company as before, and the work 
�ncluded repa�rs to the ta�l boom, wh�ch had been cut �nto 
three	pieces	in	the	accident.		The	aircraft	flew	briefly	in	
late �992 w�th the reg�strat�on G-RODY, but was on the 
ground from September �993 to July �996.  Dur�ng th�s 
per�od, �t was converted to a 206B model, the pr�nc�pal 
feature of th�s be�ng the �nstallat�on of an up-rated eng�ne.  
Further ownersh�p changes resulted �n the reg�strat�on 
chang�ng to G-WLLY �n March �993 and G-OBHH �n 
March �996, before revert�ng to G-WLLY �n June �997.  

The current owner acqu�red the hel�copter �n May 
2004 and took �t from �ts base �n southern england 
before plac�ng �t w�th a ma�ntenance organ�sat�on close 
to h�s home near Aberdeen.  It was th�s company that 
negot�ated the lease w�th the operator that held the 
p�pel�ne �nspect�on contract and wh�ch conducted most 
of the subsequent ma�ntenance.  

In Apr�l 2005 dur�ng an annual �nspect�on, corros�on was 
found �n the lower fuselage wh�ch necess�tated replac�ng 
the ‘bathtub’ sect�on.  The rotor assembly, ta�l boom, 
vertical	fin	and	horizontal	stabiliser	were	removed	and	
the fuselage was sent away for th�s work to be carr�ed 
out.  On �ts return, the hel�copter was reassembled.  The 
relevant	documentation	showed	that	the	vertical	fin	was	
refitted	 on	 13	September	 2005	 and	was	 the	 subject	 of	
a	 duplicate	 inspection.	 	 The	 fin	 supports	 were,	 it	 was	
reported, �nspected v�sually w�th the a�d of a magn�fy�ng 
glass	prior	to	attaching	the	fin.		

After return�ng to serv�ce the hel�copter had a 50 hour 
�nspect�on on 24 October followed by a �00 hour 
�nspect�on that was s�gned off on �4 November.  Th�s 
included	an	inspection	of	the	vertical	fin	‘for	condition	
and secur�ty’, as requ�red by the Ma�ntenance Schedule.  
A further 50 hour check was carr�ed out on 6 December 
2005	at	5,103	flight	hours.		It	had	been	planned	to	deliver	
the hel�copter to the ma�ntenance organ�sat�on for the 
next �00 hour check on 2� December, w�th part of the 
flight	to	be	spent	conducting	a	pipeline	inspection.		This	
would	have	been	approximately	15	flying	hours	before	
the �nspect�on was due; however, the operator requ�red 
the	aircraft	to	be	available,	with	adequate	flight	hours	in	
hand, between Chr�stmas and New Year, dur�ng wh�ch 
per�od the ma�ntenance organ�sat�on had planned to be 
closed.  In the event, the hel�copter crashed en-route 
to Aberdeen, hav�ng ach�eved a total of approx�mately 
5,�35 a�rframe hours.  

On �nspect�ng the wreckage at Farnborough �t was noted 
that the ta�l boom part number was 206-03�-004-7�B, 
w�th the ser�al number BCJN 5�86.  Accord�ng to the 
a�rcraft manufacturer, th�s component left the factory on 
an	unspecified	date	during	the	1970s,	on	a	helicopter	with	
the ser�al number �069.  Th�s hel�copter was damaged 
�n an acc�dent �n Guatemala �n May �979, s�nce when 
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noth�ng more has been heard of �t.  It �s thus not clear how 
the	tail	boom	from	helicopter	No	1069	came	to	be	fitted	to	
G-WLLY.  The ava�lable documentat�on from the Canad�an 
company that tw�ce rebu�lt the hel�copter �nd�cates that 
the ta�l boom was repa�red, as opposed to replaced.  Thus, 
�n the absence of any other documentat�on, �t appears that 
the	most	likely	occasion	the	subject	tail	boom	was	fitted	
was dur�ng the repa�rs follow�ng the �987 storm damage.  

The	helicopter	was	equipped	with	floats	and,	as	part	of	
this	modification,	the	‘stinger’	at	the	base	of	the	vertical	
fin	was	fitted	with	 a	 triangular	 alloy	plate	 designed	 to	
res�st penetrat�on of the ta�l �nto water.
  
Detailed examination of the wreckage

The sequence of the components found �n the wreckage 
trail	 indicated	 that	 the	 vertical	 fin,	 tail	 rotor	 assembly	
and	its	gearbox	had	departed	the	helicopter	during	flight.		
Wh�lst there was a poss�b�l�ty that someth�ng fell v�a an 
unsecured door from the cab�n or baggage compartment 
�nto the ta�l rotor, all the art�cles that were known to be 
�n the a�rcraft were accounted for �n, or near, the ma�n 
wreckage.  Attent�on was subsequently focused on the 
ta�l rotor (wh�ch had rema�ned attached to the gearbox) 
and	vertical	fin,	with	the	latter	clearly	having	been	struck	
by a ta�l rotor blade.  One blade t�p, �nclud�ng �ts we�ghts, 
had been removed as a result of th�s contact.  Th�s left 
a	 chamfered	 edge	 that	 matched	 the	 profile	 of	 the	 cut	
in	 the	 fin	 that	 ran	 forward	 from	 the	 trailing	 edge,	 and	
wh�ch had severed the steel ‘st�nger’ from �ts mount�ng 
�n the lead�ng edge.  A metallurg�cal exam�nat�on of the 
gearbox mount�ng bolts �nd�cated they had all fa�led �n 
bend�ng overload.  Th�s was the result of severe out-of-
balance forces that occurred follow�ng the loss of the t�p 
weights.		It	was	evident	that	the	lower	portion	of	the	fin	
had moved �nto the ta�l rotor arc rather than the other way 
round,	indicating	that	the	fin	was	the	first	component	to	

become detached.  

On	all	Bell	and	Agusta-Bell	helicopters,	the	vertical	fin	
�s attached to the ta�l boom by four bolts, wh�ch locate 
into	holes	in	two	fin	supports	positioned	at	the	front	and	
rear of the ta�l rotor gearbox platform.  (See F�gure �.)  
On G-WLLY th�s platform �s of a fabr�cated sheet metal 
construct�on.  The bolts are secured w�th st�ff-nuts.  The 
fin	 supports	 are	 machined	 forgings;	 the	 rear	 support	
�s r�veted �n pos�t�on such that �t effect�vely forms the 
rearmost frame of the ta�l boom.  The front support �s 
bolted to the structure.  Note: There �s a later des�gn 
in	which	 the	platform	and	fin	supports	are	an	 integral,	
one-p�ece forg�ng.  Accord�ng to the manufacturer th�s 
was	first	introduced	on	the	206L	series	and	then	to	the	
206B model as a way to reduce the spares �nventory.  

The	separated	portions	of	the	fin	supports	had	remained	
attached	to	the	inboard	surface	of	the	fin	(see	Figure	2),	
wh�ch, apart from be�ng struck by the ta�l rotor, had 
susta�ned relat�vely l�ttle damage.  Before remov�ng 
these, the ‘breakout’ torque for each of the nut and bolt 
assembl�es was measured.  These were as follows: 

Top 
aft

30 lbf.�n Top 
forward

22 lbf.�n

Bottom 
aft

25 lbf.�n Bottom 
forward

�5 lbf.�n 
(but see below)

The	 Maintenance	 Manual	 specifies	 assembly	 torque	
values of 50-70 lbf.�n.  It should be noted that the bolt �n 
the bottom forward attachment was found to be sl�ghtly 
bent; any structural jo�nt �n wh�ch plast�c deformat�on 
has	occurred	is	likely	to	have	lost	the	torque	figure	set	
on assembly, thus the �5 lbf.�n value was not cons�dered 
rel�able.  

The r�veted and bolted attachments of the rear and front 
supports on the ta�l boom respect�vely were found to be 
secure.  The rear support had the number 206-03�-4�8-� 
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Aft fin
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by 4 bolts

Forward fin
support

Tail rotor gearbox
mounting platform

Figure 1
Tail boom and fin support details

Figure 1

Tail	boom	and	fin	support

stamped on �t, wh�ch was one of several part numbers 
l�sted �n the Illustrated Parts Breakdown (IPB) for 
this	component.	 	However	 	 it	was	specified	for	use	on	
ta�l booms w�th the part number 206-03�-426-00� (as 
opposed to 206-03�-004-7�B, the subject ta�l boom).  
The front support had no number on �t; the appropr�ate 
part number �n the IPB was 206-03�-4�7-003 or -007.  

The	vertical	fin	bore	no	part	number,	but	there	was	a	log	
book	certificate	that	stated:	‘..unserviceable fin replaced 
with P/N 206-020-113-011’, dated 3 August �990.  Th�s 
was found l�sted �n an old IPB, although the current 
vers�on l�sts only -005, -007, -009, -�07, and -�09.  It 
can be seen from F�gure 2 that the �nboard sk�n had 
been re�nforced w�th a doubler.  Th�s was the result 
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Figure 2
Views of inboard surface of fin showing attached portions of fin supportsFigure 2

Views	of	inboard	surface	fin	showing	attached	portions	of	fin	supports



55©  Crown copyr�ght 2006

 AAIB Bulletin: 12/2006 G-WLLY EW/C2005/12/02 

of comply�ng w�th Bell Serv�ce Letter 206-203, dated 
December �972, wh�ch was �ntroduced follow�ng an 
in-service	problem	of	cracks	developing	in	the	fin.		Later	
fins	were	manufactured	with	a	strengthened	central	area,	
d�spens�ng w�th the need for a doubler.  

The	fin	was	of	lightweight	honeycomb	construction	and	
was found to we�gh 8.2 kg, �nclud�ng the ‘st�nger’ and 
alloy plate assembly, wh�ch, as noted earl�er, had been 
parted	from	the	fin	by	the	tail	rotor.		The	steel	‘stinger’	
was mounted �n a steel block that was embedded �n the 
leading	edge	at	 the	base	of	 the	fin.	 	It	was	found	that	
th�s ‘st�nger’, block and alloy plate assembly we�ghed 
�.2 kg.  The ta�l rotor assembly and �ts assoc�ated 
gearbox we�ghed ��.3 kg.  Thus, together w�th the 
p�eces of the ta�l rotor dr�ve shaft and cover that were 
liberated	shortly	after	the	departure	of	the	fin,	tail	rotor	
and gearbox, a total mass of approx�mately 20 kg was 
lost from the rear of the hel�copter.  It was calculated 
that the loss of these components sh�fted the centre of 
grav�ty forward to a po�nt forward of the long�tud�nal 
centre of grav�ty l�m�ts.

Metallurgical examination of the fin and supports

The	 vertical	 fin	 and	 the	 supports	 were	 subjected	 to	
a deta�led metallurg�cal exam�nat�on by Q�net�Q at 
Farnborough.  Th�s revealed ev�dence of fat�gue �n the 
fractures that had occurred through and around all four 
bolt holes �n the supports.  F�gure 2 shows the �nboard 
face	 of	 the	 fin,	 as	 found,	 with	 the	 fractured	 portions	
of the supports st�ll attached.  F�gures 3 to 6 show 
photographs of the supports w�th the detached port�ons 
loosely replaced, and w�th the cracks h�ghl�ghted.  It 
can be seen that three cracks were present �n the top 
aft attachment, w�th two present �n each of the other 
three attachments.  In add�t�on to the fastener holes, the 
photographs show adjacent r�vet holes, most w�th the�r 
r�vets st�ll �n pos�t�on.  These were the result of comply�ng 

w�th FAA A�rworth�ness D�rect�ve No 92-09-07, wh�ch 

mandated Bell Alert Serv�ce Bullet�n No 206-9�-60, 

dated June �99� (descr�bed later), wh�ch removed nut 

plates	 (anchor	 nuts)	 from	 the	 supports	 and	 filled	 the	

holes w�th plug r�vets. 
 

There was no ev�dence of frett�ng damage around any 

of	 the	attachment	 locations	on	 the	fin,	 although	 there	

were rectangular w�tness marks from the support edges 

�n the pa�nted surface around each of the attachment 

bolt holes.  These took the form of �ndentat�ons below 

the lower attachments and �nd�cted the manner of 

the	 departure	 of	 the	fin:	 the	 upper	 attachments	 failed	

first,	allowing	the	top	of	the	fin	to	move	outboard	as	it	

p�voted about the lower supports.  It would have been 

th�s sequence wh�ch resulted �n the bend�ng �n the lower 

forward attachment bolt.

The upper fractures exh�b�ted a cons�derable degree of 

corros�on and surface depos�ts. There was also ev�dence 

of post-fa�lure mechan�cal damage (due to the fracture 

faces rema�n�ng �n contact), wh�ch masked surface 

deta�l, but wh�ch �nd�cated that the fat�gue cracks had 

been grow�ng over a per�od of t�me.  The prec�se length 

of t�me could not be determ�ned.  The fracture surfaces 

from the lower attachments were comparat�vely clean.  

The major�ty of the undamaged crack lengths �n the upper 

attachments were due to fat�gue, whereas the fractures 

�n the bottom sect�ons had smaller fat�gue cracks �n the 

bolt and r�vet holes and larger areas of overload fa�lure.  

Significantly,	 the	 cracks	 passed	 through	 the	 bolt	 holes	

at all four attachments, w�th or�g�ns v�s�ble on oppos�te 

s�des of the outboard surface of the bore of the top forward 

attachment.  It can also be seen from F�gures 3 to 6 that, 
on the other attachments, the cracks passed through one 

of the r�vet holes �n each case, w�th or�g�ns occurr�ng 

on oppos�te s�des of the bore �n the top aft attachment.  
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In both lower attachments there were fat�gue or�g�ns �n 
both the bolt and the r�vet holes.  The bores of all the 
holes	were	otherwise	clean,	with	no	significant	features	
such as thread marks or corros�on p�ts.  F�gure 7 shows 
scann�ng electron m�croscope (SeM) photographs of a 
bolt hole and r�vet hole, show�ng how the cracks �n�t�ated 
from the outboard edges of the bores.  The cracks have 
then propagated away from the holes, at the same t�me 
extend�ng through the th�ckness of the mater�al to reach 
the �nboard surface.  

It	 was	 established	 that	 the	 first	 cracks	 to	 occur	 were	

those that passed through the holes, w�th the others be�ng 
secondary.  For example, �n F�gure 3, the ‘yellow’ crack 
�n the top forward attachment can be seen branch�ng 
off from the pr�mary ‘red’ crack on the front face of the 
forg�ng.  Cons�derat�on of all the fractures led to the 
sequence of the attachment fa�lures be�ng establ�shed as: 
top aft, top forward, bottom aft and bottom forward.  

The	 material	 specification	 was	 checked	 and	 found	 to	
conform	 to	 the	 grade	 of	 aluminium	 alloy	 specified	 by	
the manufacturer.  Thus �n the absence of features such 
as corros�on p�ts or mechan�cal damage s�tes, there was 

Top

Fwd

Top

Fwd

Deformation

Top

Fwd

Top

Fwd

Figure 3

Top forward attachment

Figure 4

Top aft attachment

Figure 5

Bottom forward attachment

Figure 6

Bottom aft attachment

Photo: QinetiQ Photo: QinetiQ

Photo: QinetiQ Photo: QinetiQ
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Fat�gue crack or�g�nat�ng 
from edge at bolt hole 

on stab�l�ser s�de of top 
forward support

Fat�gue crack or�g�nat�ng 
from r�vet hole on 

stab�l�ser s�de of bottom 
aft support

Photo: QinetiQ

Photo: QinetiQ

Figure 7

Scann�ng electron m�croscope photographs

Photo: QinetiQ
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no obv�ous reason for the onset of fat�gue.  However, �n 
the l�ght of the low values of the breakout torque that 
were d�scovered on the fasteners follow�ng the acc�dent, 
it	was	considered	that	insufficient	torque	may	have	been	
respons�ble.  In support of th�s scenar�o, the metallurg�cal 
report conta�ned the follow�ng comment:

‘Specifying a torque setting for a mechanical 
fastening is a simple way to ensure that the 
joint is at a sufficient pre-load or clamping 
force (although not a particularly accurate 
way to measure it due to numerous variables in 
the torque-load relationship).  It is known that 
increasing the clamping force increases the 
fatigue resistance of the bolt and mating surfaces 
of structure by establishing compressive stresses 
in critical areas.  It also produces a more rigid 
structure thus reducing the likelihood of fatigue 
due to flexing.’ 

Also v�s�ble �n F�gures 3 to 6 are the rema�ns of a 
paint	 finish	 on	 the	 outboard	 surfaces	 of	 the	 supports.		
Although most of the surfaces surround�ng the bolt holes 
were bare metal, �t was clear that or�g�nally, both yellow 
pr�mer and dark blue gloss pa�nt had been appl�ed.  
Similarly,	the	shims	on	the	fin	inserts,	against	which	the	
supports abutted, were also pa�nted, although the pa�nt 
had rema�ned largely �ntact.  Although no �nstruct�on to 
the contrary ex�sted �n the Ma�ntenance Manual, �t was 
cons�dered unusual for the mat�ng surfaces of a structural 
jo�nt to be coated w�th gloss pa�nt.  

Maintenance information

The	Helicopter	Maintenance	Schedule	requires	that	the	fin	
supports be �nspected every �00 hours.  Th�s takes the form 
of a v�sual �nspect�on only. A dye penetrant process would 
not	normally	be	used;	neither	would	the	fin	be	removed.		
Thus a typ�cal �nspect�on would requ�re the removal of the 

ta�l rotor gearbox fa�r�ng, allow�ng access to the �nboard 
faces	of	the	fin	supports.		These	would	then	be	cleaned	and	
v�sually �nspected for cracks.  There �s no requ�rement for 
a per�od�c �nspect�on of the outboard faces, wh�ch would 
of	 course	 necessitate	fin	 removal.	 	Thus	 the	fin	 is	 only	
removed for reasons other than �nspect�on of the supports, 
such as repa�rs or re-sprays.  Access to the supports w�th 
the	 fin	 removed	 is	 excellent	 and,	 as	 a	 consequence,	 a	
v�sual �nspect�on of the �nboard and outboard faces of the 
supports can be accompl�shed w�th ease.  

In	the	case	of	G-WLLY,	the	fin	was	most	recently	removed	
�n the summer of 2005 �n order to fac�l�tate the storage of 
major components wh�lst the fuselage was away be�ng 
repaired.		A	qualified	engineer,	with	25	years	experience	
of hel�copter ma�ntenance, and who was fam�l�ar w�th 
Bell and Agusta-Bell 206 hel�copters, was employed 
by the ma�ntenance organ�sat�on to take charge of the 
subsequent rebu�ld.  The eng�neer stated that he and 
a	 colleague	 installed	 the	fin	 in	 “about	 an	 hour”,	 using	
the same nut/bolt/washer stack-ups that came off the 
hel�copter; part of the process �ncluded check�ng that 
the	stiff-nuts	were	fit	for	re-use.		It	should	be	noted	that	
the Ma�ntenance Manual deta�ls three sl�ghtly d�fferent 
procedures (�n terms of the nut/bolt/washer stack-up) 
accord�ng to the ser�al number of the hel�copter.  The 
‘as-found’ stack-up cons�sted of a pla�n alum�n�um 
washer under the bolt head and a rad�us washer next to the 
nut; th�s was appropr�ate to the hel�copter ser�al number, 
but �t was noted that the Manual took no account of the 
poss�b�l�ty that the ta�l boom m�ght have been changed 
for one of an earl�er or later product�on standard.  

Although the ma�ntenance company generated the 
work packs, the eng�neer �nst�gated a process of dual 
�nspect�ons at var�ous po�nts dur�ng assembly.  Th�s 
included	 the	 fin	 installation,	 with	 the	 appropriate	
entry �n the Dupl�cate Inspect�on Sheet call�ng up a 
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“vital	 point	 inspection”	 in	 accordance	 with	 BCAR	
(Br�t�sh C�v�l A�rworth�ness Requ�rements) Sect�on 
A6-2/B6-2.  In fact the dupl�cate �nspect�ons descr�bed 
in	these	documents	refer	to	flight,	engine	and	propeller	
control systems, rather than structure.  V�tal po�nts 
are	defined	 in	Section	A5-3/B-5-3	 and	 include	 aircraft	
structure; however, l�st�ngs of v�tal po�nts are not 
requ�red for a�rcraft manufactured �n accordance w�th a 
Type	Certificate	issued	prior	to	1	January	1986.		In	the	
event, the co-s�gnatory checked the fastener stack-up, 
although	he	did	not	physically	check	the	torque	on	the	fin	
attachment	bolts	other	than	to	confirm	with	the	engineer	
as to the values he had used.  

It was establ�shed that no re-pa�nt�ng occurred on any part 
of the hel�copter dur�ng th�s reassembly.  The most recent 
re-pa�nt�ng act�v�ty was carr�ed out �n December 2000, 
according	to	the	log	books,	in	which	one	of	the	certificates	
notes ‘…vertical stabiliser removed for re-spray, refitted 
post re-spray’.		The	helicopter	had	achieved	4,330	flight	
hours at th�s t�me, wh�ch was approx�mately 800 hours 
pr�or to the acc�dent.  

Previous occurrences

The manufacturer stated that they were aware of one fatal 
accident	to	a	Bell	206	involving	the	in-flight	detachment	
of	 the	 vertical	 fin.	 	 This	 occurred	 in	April	 1991;	 the	
hel�copter crashed �nto the sea shortly after depart�ng 
an offshore platform.  The Un�ted States Nat�onal 
Transportat�on Safety Board (NTSB) report noted that 
the	fin	supports	had:	

‘…separated as a result of corrosion and corrosion 
pitting.  The examination also revealed that the 
operator had attempted to combat the corrosion 
during a refurbishment of the airframe.  All the 
fatigue fractures appeared old and one had paint 
in the fracture’.  

The Un�ted k�ngdom CAA Safety Regulat�on Group 

database	 contained	 only	 one	 record	 on	 Bell	 206	 fin	

supports; th�s referred to a crack �n a rear support 

that was found on a v�sual �nspect�on and occurred �n 

March �977.  

Transport Canada suppl�ed a l�st�ng from a ‘Serv�ce 

Difficulty	 Report	 Review’,	 containing	 12	 records	

pertaining	 to	 the	 vertical	 fin.	 	One	 of	 these,	 occurring	

in	October	 1980,	 involved	 the	 in-flight	 detachment	 of	

the	 fin	 and	 was	 the	 result	 of	 washers	 being	 omitted	

when comply�ng w�th Serv�ce Letter 206-203.  Over 

t�me, tens�on �n the attachment bolts had pulled the 

fin-mounted	 inserts	 through	 the	 fin;	 thus	 this	 incident	

was	apparently	unconnected	with	the	fin	supports.		Most	

of the other records were concerned w�th corros�on or 

cracks	in	the	fin.		There	was	one	event	in	which,	during	

an	inspection,	the	top	aft	fin	attachment	bolt	was	found	

to be broken.  The other three bolts were found to be 

below the m�n�mum torque value.  

Federal Aviation Administration Airworthiness 
Directives (FAA ADs)

Dur�ng the serv�ce l�fe of the Bell 206 the manufacturer 

has �ssued a number of Alert Serv�ce Bullet�ns (ASBs) 

concerning	the	vertical	fin	and	its	attachment	to	the	tail	

boom.  For the Agusta-Bell 206, there was �nvar�ably, for 

each ASB, a correspond�ng Bolletino Tecnico from the 

Ital�an company, although there were small d�fferences 

�n the content and �ssue dates. 

The	first	relevant	ASB	was	206-26,	dated	18	December	

�972.   Th�s was superseded on 9 January �973 by ASB 

No 206-0�-73-�.  Both of these requ�red a repet�t�ve 

inspection	 of	 the	 fin	 for	 cracks	 until	 Service	 Letter	

206-203	was	complied	with	 (ie	fitting	a	doubler).	 	On	

� July �973 the FAA made ASB 206-0�-73-� mandatory 

w�th the �ssue of AD No 73-�2-0�.  
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On 27 June �973, Bell �ssued ASB No 206-0�-73-5, 

which	required	inspection	of	the	fin	supports	for	cracks	

in	the	fin	attachment	bolt	holes.		Part	I	of	the	Bulletin	

called	for	the	removal	of	the	fin	prior	to	conducting	a	

dye penetrant �nspect�on of the supports, wh�ch had to 

be replaced �f cracks were found.  In add�t�on, the bolt 

holes had to be �nspected for thread marks.  Any marks 

had to be removed w�th a stra�ght reamer, although th�s 

requ�red pr�or removal of the nut plates on the �nboard 

faces	 of	 the	 supports,	 into	 which	 the	 fin	 attachment	

bolts were located.  If the nut plates had chafed �nto the 

rad�us of the forg�ng, the marks had to be burn�shed.  

After clean�ng up the holes the nut plates were 

replaced.	 	The	fin	 supports	 had	 to	 be	 replaced	 if	 any	

cracks were d�scovered; th�s was dealt w�th �n Part II of 

the Bullet�n.  The replacement forg�ngs were suppl�ed 

w�thout nut plates, the attachment bolts be�ng secured 

w�th st�ff-nuts.  ASB No 206-0�-73-5 was mandated on 

�5 November �973 by FAA AD No 73-2�-03.  

On 28 June �99� Bell �ssued ASB No 206-9�-60 wh�ch 

appl�ed to all 206A and B models w�th ser�al numbers 

between 4 and ��63 and wh�ch were equ�pped w�th a 

vertical	 fin	 assembly	 with	 a	 doubler	 installed	 on	 the	

�nboard s�de.  The reason for �ssue was that: 

‘[The manufacturer]has determined that 
installation of an external doubler on the fin may 
require spacing washers or shims between the fin 
and the tail boom to preclude unacceptable fatigue 
stresses on certain fin support forgings’. 

Part I of th�s Bullet�n called for �nspect�on of the supports 

�n a s�m�lar manner to ASB 206-0�-73-5, although 

the nut plates, �f present, were not re�nstalled; the nut 

plate	attachment	holes	were	filled	with	plug	rivets.		The	

supports were to be replaced �n the event of any cracks 

be�ng found.  Part II called for �nspect�on of the gaps 

between	 the	 fin-mounted	 inserts	 and	 the	 faces	 of	 the	
supports.	 	Washers	 were	 used	 to	 fill	 any	 gaps	 so	 that	
the	resulting	stack	was	flush,	-0	to	+0.010	inches,	with	
the surface of the external doubler.  The washers were 
bonded �n pos�t�on.  Both th�s ASB and 206-0�-73-5 
requ�red that bare alum�n�um (�e on the supports) was to 
be coated w�th ant�-corros�on pr�mer.  Gloss pa�nt was 
not	specified.		

ASB No 206-9�-60 was mandated on 29 June �992 by 
FAA AD No 92-09-07.  Operators were g�ven 30 days 
or	 100	 flying	 hours,	 whichever	 occurred	 first,	 to	
accompl�sh th�s work.  

With	 regard	 to	G-WLLY,	 the	Modification	 Statements	
�n the log books show that all the above ASBs had been 
compl�ed w�th.  In add�t�on, phys�cal ev�dence, �n the 
form of the plugged nut plate attachment holes and 
washers were found dur�ng the exam�nat�on.  It was 
not clear from the records when ASB 206-9�-60 was 
embod�ed on the hel�copter, although �t �s probable that �t 
was accompl�shed dur�ng the second rebu�ld �n Canada.  

Examination of the components by the manufacturer

Follow�ng exam�nat�on by the AAIB, the components 
were del�vered to the manufacturer’s fac�l�ty at 
Fort Worth, Texas, where they conducted the�r own 
examination.	 	Their	 findings	were	 in	 broad	 agreement	
w�th those of the AAIB, w�th some add�t�onal comments 
concerning	 the	washers	 that	were	used	 to	fill	 the	gaps	
between	 the	 fin	 supports	 and	 the	 inserts,	 as	 per	ASB	
No 206-9�-60.  They noted that the washers appeared 
to	be	“homemade”,	in	that	they	were	out-of-round	and	
that the holes were not centred; �n add�t�on some of them 
appeared ground down and had rough edges.  However, 
they had been manufactured from the correct mater�al.  

On loosely assembl�ng the components (w�th the 
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except�on of the bottom forward attachment, wh�ch 
was deformed), �t was noted that the washer �n the top 
aft attachment d�d not stand proud of the surface of the 
doubler and thus d�d not meet the ASB requ�rement.  As, 
the washers were not d�sturbed dur�ng the d�sassembly 
and reassembly of summer 2005 they were l�kely to 
have been �n th�s state for a wh�le.  It was noted that 
the	washers	had	been	bonded	to	the	fin	inserts	on	top	of	
the	finish	paint,	which,	as	 it	appeared	 to	be	same	blue	
colour	 as	 the	 rest	 of	 the	 fin,	 suggested	 that	 they	may	
have	 been	 reattached	 when	 the	 fin	 was	 re-sprayed	 in	
December 2000.  

Analysis

Handling characteristics

The	 investigation	 established	 that	 the	 vertical	 fin	 had	
suffered	 an	 in-flight	 detachment	 from	 the	 helicopter.		
The manner of �ts departure was such that the lower part 
of	the	fin	entered	the	tail	rotor	arc;	the	resulting	contact	
removed	the	‘stinger’	at	the	base	of	the	fin	and	damaged	
the rotor blades.  The ta�l rotor and �ts gearbox were torn 
from	 their	mountings	 shortly	 after	 the	 loss	 of	 the	 fin.		
Apart from the effect on d�rect�onal stab�l�ty, there would 
have been the consequences of the loss of approx�mately 
20 kg of mass from the rear of the hel�copter.  

The vert�cal stab�l�ser prov�des d�rect�onal stab�l�ty 
and also has an outboard �ncl�ned lead�ng edge.  The 
aerodynam�c load that th�s generates reduces the ta�l 
rotor	thrust	required	during	forward	flight.	It	would	be	at	
its	most	effective	during	high	speed	flight	when	it	would	
be subjected to the greatest lateral load�ng.  Although the 
Met	Office	aftercast	noted	the	probability	of	turbulence	
�n the area, th�s �s not thought l�kely to have affected 
materially	the	loading	on	the	fin.		

The loss of the ta�l rotor, assoc�ated gearbox, vert�cal 
stab�l�ser and ‘st�nger’ would have had a major effect 

on the hel�copter’s handl�ng character�st�cs at any speed.  

It was calculated that the loss of these components 
sh�fted the centre of grav�ty forward to a po�nt forward 
of the long�tud�nal centre of grav�ty l�m�t.  Th�s would 
have occurred rap�dly and �s l�kely to have led to a 
loss of control even w�th full aft cycl�c control appl�ed.  
Handling	difficulties	would	have	been	compounded	by	
the loss of the lateral thrust from the ta�l rotor caus�ng 
the hel�copter to rotate to the r�ght.  It �s probable that 
the p�lot would have appl�ed full aft cycl�c control �n an 
attempt to arrest the nose down p�tch, result�ng �n the 
ma�n rotor blades contact�ng the top of the ta�l boom.  
In	fact	this	was	confirmed	by	the	presence	of	tail	rotor	
dr�ve shaft components early �n the wreckage tra�l.  What 
happened after th�s �s conjecture, but �t �s poss�ble that 
the blade contact on the ta�l boom resulted �n�t�ally �n 
the fa�lure of at least one of the ma�n rotor p�tch control 
l�nks.  Th�s could have resulted �n a large �ncrease �n l�ft 
on one blade such that �t t�lted the rotor d�sc, caus�ng 
a bend�ng overload fa�lure of the mast.  The separated 
rotor d�sc then sl�ced off the nose of the hel�copter.  

Wh�lst mast fa�lure �s not necessar�ly an �nev�table 
consequence	of	fin	detachment	(as	illustrated	by	one	of	
the Canad�an �nc�dent reports), the loss of the ta�l rotor 
and gearbox �n th�s case severely reduced any poss�b�l�ty 
of the crew surv�v�ng the acc�dent.  

History of the aircraft

The a�rcraft was constructed �n �969 and had exper�enced 
a chequered h�story, be�ng �nvolved �n a number of 
�nc�dents and two major rebu�lds.  At some stage �t had 
ga�ned a ta�l boom of uncerta�n provenance, wh�ch served 
to h�ghl�ght a potent�ally confus�ng s�tuat�on w�th the 
Ma�ntenance Manual, �n that the method used to attach 
the	vertical	fin	varied	according	to	the	serial	number	of	
the a�rframe, as opposed to that of the ta�l boom.  
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The	 log	 books	 indicated	 that	more	 than	 5,100	 flying	
hours had been ach�eved at the t�me of th�s acc�dent, 
wh�ch �s not except�onal for a hel�copter of th�s age.  
However, �t �s quest�onable as to how much of the 
or�g�nal a�rframe rema�ned follow�ng the two rebu�lds; 
the	 recorded	 figure	 is	 probably	 irrelevant.	 	 Despite	
th�s, the log books �nd�cated that the hel�copter had 
been ma�nta�ned �n accordance w�th �ts schedule and 
that all the necessary A�rworth�ness D�rect�ves relat�ng 
to	 the	fin	and	its	attachment	had	been	complied	with.		
There was thus no ev�dence to suggest that the cause 
of the acc�dent was rooted �n the d�stant past.  Th�s 
view	was	 reinforced	 by	 the	 fact	 that	 the	 fin	 supports	
were reportedly �n good cond�t�on at the t�me the ta�l 
was reassembled �n September 2005.  As a thorough 
exam�nat�on of the area �s eas�ly accompl�shed w�th the 
fin	 removed,	 a	 reasonable	 level	 of	 confidence	 can	 be	
placed �n th�s assessment.   It was therefore concluded 
that the fat�gue cracks most probably �n�t�ated after 
September 2005, w�th the ma�n �ssues be�ng the cause 
of the crack �n�t�at�ons and the fa�lure to detect them 
before they progressed to a cr�t�cal cond�t�on.  

The failure

The Q�net�Q metallurg�cal exam�nat�on of the supports 
noted that the fat�gue cracks had or�g�nated �n the 
attachment bolt holes and/or the nut plate r�vet holes.  
More	 specifically,	 the	 initiation	 points	 were	 on	 the	
outboard edge of the bores (�e the �nterface w�th the 
inboard	side	of	the	fin).		Bearing	in	mind	the	fin	exerts	
an aerodynam�cally generated force to the r�ght dur�ng 
the cru�se, �t follows that the result�ng tens�on �n the 
bolts	tends	to	reduce	the	compression	in	the	fin	supports.		
It	 is	 possible	 that	 certain	 vibration	 modes	 of	 the	 fin	
could have a s�m�lar effect.  The crack progress�on was 
therefore l�kely to have been along the outboard surfaces 
of the supports, at the same t�me propagat�ng through the 
mater�al to the �nboard surface.  The effect of th�s would 

be that at any one t�me, the cracks would be longer on 
the outboard surface of the supports than on the �nboard.  
Th�s would not have ass�sted the d�scovery of the cracks 
dur�ng the �00 hour �nspect�on �n November 2005 
(assum�ng they had developed by that t�me), as the 
fin	was	not	 required	 to	be	 removed.	 	 	Also,	 the	cracks	
would not have been v�s�ble on the forg�ng �nner faces 
unt�l the�r length exceeded the d�ameter of the washers 
under the st�ff-nuts.  F�nally, the v�s�b�l�ty of the cracks, 
�f present, would not have been a�ded �n th�s case by the 
dark blue pa�nt scheme of the a�rcraft.  

The sequence of the attachment fa�lures was establ�shed 

as: top aft, top forward, lower aft and lower forward.  It 
�s probable that the top aft attachment had completely 
fa�led some t�me before the acc�dent, thus �ncreas�ng 
the load on the rema�n�ng attachments and consequently 
accelerat�ng the crack progress�on.  

The lack of torque

The mat�ng surfaces of a structural jo�nt are normally 
held �n compress�on by the fastener components.  
Compression	 is	 generally	 regarded	 as	 beneficial	 in	
conferr�ng fat�gue res�stance, and �n th�s case the 
support forg�ngs would be clamped between the nut and 
washer	on	the	inboard	faces	and	the	fin	(or,	to	be	more	
precise,	the	shim)	on	the	outboard	faces.		On	fins	without	
doublers, the forg�ng outer faces abut d�rectly aga�nst the 
fin	inserts	and	are	therefore	placed	in	compression	when	
the bolts are t�ghtened.  The add�t�on of the doubler 
(wh�ch has cut-outs to allow access to the �nserts) thus 
creates a gap between the forg�ng and the �nsert, and a 
consequent loss of compress�on �n the area of the forg�ng 
�mmed�ately surround�ng the bolt hole.  It seems probable 
that th�s was the cause of the �n-serv�ce fat�gue crack 
problems that led to the �ssue of ASB No 206-9�-60 and 
FAA AD No 92-09-07 (wh�ch �ntroduced the sh�ms), 
although the l�kely fat�gue mechan�sm was not actually 



63©  Crown copyr�ght 2006

 AAIB Bulletin: 12/2006 G-WLLY EW/C2005/12/02 

expla�ned �n e�ther publ�cat�on.  The fact that the washer 
�n the top aft attachment d�d not stand proud of the doubler 
surface when the components were loosely reassembled 
would have served to reduce the compress�on appl�ed 
around the fastener hole.  

The cause of the crack �n�t�at�on was not obv�ous.  
However �n the absence of observable defects such 
as thread marks or corros�on p�ts, �t �s cons�dered that 
insufficient	assembly	torque	or	an	in-service	torque	loss	
may have been respons�ble.  Corroborat�ve ev�dence 
was	provided	by	the	low	torque	settings	found	on	the	fin	
attachment fasteners after the acc�dent.  The st�ff-nuts 
were found to be �n good cond�t�on and were not 
thought l�kely to have backed off �n serv�ce.  The fact 
that the fat�gue cracks had progressed to fa�lure of the 
attachments suggests that the loss of torque must have 
ex�sted for a cons�derable t�me.  It thus seems reasonable 
to suppose that th�s cond�t�on may have been present at 
the t�me of the last �00 hour �nspect�on, �rrespect�ve of 
whether the cracks were present or v�s�ble.   Wh�lst the 
fin	may	not	have	appeared	physically	‘loose’	at	this	time	
(the lack of any obv�ous frett�ng damage suggested that 
th�s was the case), a torque check on the fasteners could 
have revealed the problem and hence potent�ally averted 
the acc�dent.  However, such a check was not requ�red 
by the Ma�ntenance Manual.  

Regardless of the cause of the torque loss, the �mmed�ate 
consequence would be a loss of r�g�d�ty, or st�ffness, of 
the structural jo�nt, wh�ch could render �t vulnerable 
to the effects of v�brat�on.  In part�cular, the ‘st�nger’ 
and	 its	 associated	 alloy	 plate	 represented	 a	 significant	
mass	 concentration	 at	 the	 base	 of	 the	 fin,	 effectively	
on an approx�mately one metre moment arm from the 
attachment area.  Wh�lst �t �s cons�dered that th�s was 
not respons�ble for crack �n�t�at�on (the ‘st�nger’/plate 
assembly	 is,	 after	 all,	 common	 to	most	 float-equipped	

hel�copters and has not resulted �n any reported problems) 
�t �s poss�ble that the v�brat�on ampl�tude would �ncrease 
w�th crack progress�on, wh�ch �n turn could accelerate 
the process.  

The ‘st�nger’ assembly on th�s type of hel�copter 
presents �tself as an access�ble ‘handle’ for such 
purposes as manoeuvr�ng the hel�copter �n a hangar, or 
for the appl�cat�on of a downwards load �n order to ass�st  
mount�ng the jockey wheels on the sk�ds.  Any aggress�ve 
ground handl�ng could result �n excess�ve lateral loads 
being	 applied	 to	 the	 fin,	with	 the	 attendant	 possibility	
of caus�ng stra�n �n the structural jo�nt.   However, any 
loss of r�g�d�ty, or even cracks caused �n th�s way, m�ght 
be expected to affect the lower attachments, as they are 
closer to the appl�ed load, whereas the complete fa�lure 
of the top aft attachment suggested that th�s was where 
the	first	crack	initiated.		

F�nally, there �s the matter of the rema�ns of the 
gloss pa�nt on the faces of the support forg�ngs.  A 
corrosion	 inhibitor/primer	 is	all	 that	 is	 specified	 in	 the	
manufacturer’s ASBs and �t �s not standard pract�ce to 
apply gloss pa�nt to the mat�ng surfaces of structural 
jo�nts.  S�nce no pa�nt�ng was carr�ed out dur�ng the 
reassembly �n September 2005, �t �s l�kely that the 
paint	was	applied	in	December	2000.		Paint	has	a	finite	
thickness,	and	in	the	event	that	the	paint	film	deteriorated	
or d�s�ntegrated (perhaps as a result of excess�ve loads 
applied	to	the	fin	during	ground	handling)	and	was	lost	
from the stack-up, there would be a correspond�ng loss 
of assembly torque.  However, �t was not poss�ble to 
determ�ne �f the amount of pa�nt found adher�ng to the 
support faces was d�fferent from that present at the t�me 
the	fin	was	reattached	to	the	aircraft.		As	a	consequence,	
�t was �mposs�ble to assess how much of a contr�but�on, 
�f any, the presence of the pa�nt made to the cause of the 
lack of torque.  
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Summary and Safety Recommendations

Th�s was the second fatal acc�dent to a Bell 206 �nvolv�ng 
failure	of	the	fin	supports.		Earlier	concerns	about	their	
structural �ntegr�ty had been addressed by a number of 
Alert Serv�ce Bullet�ns and A�rworth�ness D�rect�ves.  
Th�s �nvest�gat�on d�d not reveal any defects �n what �s 
man�festly a mature des�gn.  The fa�lure was attr�buted 
to a lack of assembly torque �n the attachment of the 
fin	 to	 the	 support	 forgings.	 	The	 fin	 became	 detached	
when the hel�copter was w�th�n an hour of land�ng at �ts 
ma�ntenance base for �ts planned �00 hour �nspect�on, 
where	 the	 extensive	 cracks	 in	 the	 fin	 supports	 would	
certa�nly have been d�scovered.  

Whilst	the	lack	of	assembly	torque	in	the	fin	attachments	
could not be accounted for, there were a number of 
poss�ble explanat�ons.  Regardless of the reasons for 
the lack of torque, a torque check on the fasteners could 
have revealed the cond�t�on and hence prevented the 
acc�dent.  No such check was requ�red �n any of the 
per�od�c �nspect�ons.  

In March 2006 the AAIB publ�shed Spec�al Bullet�n 
S�/2006 �n wh�ch Safety Recommendat�ons 2006-039 
and -040 were made to the Un�ted k�ngdom C�v�l 
Av�at�on Author�ty (CAA), the european Av�at�on Safety 
Agency (eASA) and also, s�nce the des�gn author�ty 
and manufacture of the Bell 206 ser�es �s now based �n 
Canada, to Transport Canada.  The Recommendat�ons 
are reproduced here:

Safety Recommendation 2006-039

It �s recommended that the Un�ted k�ngdom C�v�l 
Av�at�on Author�ty requ�re a one-off �nspect�on, w�th�n 
a	reasonable	timescale,	of	the	vertical	fin	supports	of	all	
Bell and Agusta-Bell 206 ser�es hel�copters on the Uk 
reg�ster.  The �nspect�on should be conducted w�th the 
fin	removed	in	order	to	obtain	adequate	access.		

Safety Recommendation 2006-040

It �s recommended that Transport Canada, the european 

Av�at�on Safety Agency and the US Federal Av�at�on 

Adm�n�strat�on each cons�der requ�r�ng a one-off 

�nspect�on, w�th�n a reasonable t�mescale, of the vert�cal 

fin	 supports	 of	 all	 Bell	 and	 Agusta-Bell	 206	 series	

hel�copters w�th�n the�r jur�sd�ct�ons. 

Subsequent safety action

On 6 June 2006, �n response to these Safety 

Recommendat�ons, the CAA �ssued a Letter to 

Operators (LTO) deta�l�ng an �nspect�on to be completed 

at the next �00 hour ma�ntenance �nput.  However, 

the LTO left compl�ance w�th th�s �nspect�on to the 

operator’s d�scret�on by request�ng rather than requ�r�ng 

compl�ance.

On 26 Apr�l 2006 Bell Hel�copter Textron (BHT) 

�ssued ASB 206-06-�07, wh�ch called for an �nspect�on 

of hel�copters equ�pped w�th the older type of supports, 

together w�th a Ma�ntenance Manual amendment 

that �ncluded, among other requ�rements, a recurrent 

torque check of the fasteners at each �00 hour/annual 

�nspect�on.  The ASB was mandated by Transport 

Canada on 5 June 2006 w�th the �ssue of A�rworth�ness 

D�rect�ve CF-2006-�2.  

In add�t�on, the ASB called for an �ncrease of the torque 

values to 75-95 �n lbs.  Reference was also made to 

BHT-ALL-SPM (Standard Pract�ces Manual), wh�ch 

provides	 guidance	 on	 paint	 finish	 applied	 to	 faying	

surfaces,	 which	 are	 defined	 as	 ‘face-to-face	 areas	 of	

adjo�n�ng (contact�ng) parts’.  However the ASB d�d 

not	 require	 the	 fin	 to	 be	 removed	 unless	 low	 torque	

values were recorded, pa�nt was found on mat�ng 

surfaces, or �f cracks were suspected follow�ng an 

external exam�nat�on.  The text of ASB 206-06-�07 was 
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extens�vely amended at Rev�s�on A on �5 June 2006, 
but	 there	 was	 still	 no	 requirement	 to	 remove	 the	 fin	
unless some anomaly ex�sted.

In add�t�on to the ASB, on �7 Apr�l 2006, BHT also 
�ssued Operat�ons Safety Not�ce (OSN) GeN-06-36, 
wh�ch rem�nded owners/operators to adhere to the 
original	paint	finishes,	especially	in	the	area	of	faying	
surfaces.  

In europe, on 5 July 2006, Agusta �ssued Bollett�no 
Tecn�co No 206-240, �n respect of Agusta-Bell 206 ser�es 
hel�copters.  Th�s �s a shorter, s�mpler vers�on of ASB 
206-06-07	which,	 significantly,	 does	 require	 removal	
of	the	vertical	fin	in	order	to	inspect	the	supports.		On	
20 July 2006 the european Av�at�on Safety Agency 
(eASA) �ssued a Proposed A�rworth�ness D�rect�ve 

(PAD) No 06-�92, �n preparat�on for mandat�ng the 
Bollett�no Tecn�co.  

F�nally, although th�s �nvest�gat�on has been concerned 
w�th a hel�copter equ�pped w�th an older type of ta�l 
boom, �e on wh�ch the ta�l rotor gearbox platform was 
of a fabr�cated sheet metal construct�on, there �s no 
suggestion	that	the	one-piece	fittings	on	later	helicopters	
would be any less vulnerable to the effects of low 
torque.  Thus the Safety Recommendat�ons 2006-039 
and 2006-040 conta�ned �n the Spec�al Bullet�n were 
�ntended to apply to all Bell and Agusta-Bell 206 
hel�copters, and the AAIB notes that wh�le ASB 
206-06-�07 appl�es only to the older type of ta�l boom, 
the BHT Ma�ntenance Manual amendment also appl�es 
to the later des�gn.




