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INCIDENT

Aircraft Type and Registration:  ATR42-300, EI-SLD

No & Type of Engines:  2 Pratt and Wh�tney PW�20 turboprop eng�nes

Year of Manufacture:  �985 

Date & Time (UTC):  �8 January 2007 at 2225 hrs

Location:  London Stansted A�rport

Type of Flight:  Commerc�al A�r Transport (Cargo) 

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers N/A

Nature of Damage:  None

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  4� years

Commander’s Flying Experience:  2,732 hours (of wh�ch 2,�44 were on type)
 Last 90 days - �47 hours
 Last 28 days -   35 hours

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

Synopsis

Soon after takeoff from London Stansted A�rport the 
a�rcraft developed a yaw�ng mot�on wh�ch pers�sted as 
a yaw�ng/roll�ng mot�on of vary�ng sever�ty.  The yaw 
damper could not be engaged.  An emergency was declared 
and the a�rcraft returned to Stansted.  No mechan�cal 
fault was found wh�ch would have caused the mot�on, 
although an undetected and �nterm�ttent fault affect�ng 
components w�th�n the rudder control system could have 
degraded the a�rcraft’s handl�ng character�st�cs w�th the 
yaw damper not engaged, as could a takeoff w�th the 
rudder control system incorrectly configured.  The nature 
of the motion and observed control deflections were 
such that an �nadvertent and �nappropr�ate rudder �nput 
by a p�lot would have been requ�red for the osc�llat�ons 
to pers�st. Four Safety Recommendat�ons were made, 

concerning operational advice to flight crews and ongoing 
serv�ceab�l�ty checks for Fl�ght Data Recorders (FDRs).

History of the flight

On the even�ng of the �nc�dent, the a�rcraft was to 
operate a series of freight flights, originating and ending 
at Glasgow Airport.  The flight crew of two had been 
operat�ng the a�rcraft cont�nuously for some days and 
had flown it to Glasgow the previous night, arriving at 
0�45 hrs. Both p�lots were adequately rested when they 
reported at �600 hrs for the�r n�ght duty.

Glasgow had been affected by snow and strong w�nds 
dur�ng the day, and the crew arranged for the a�rcraft 
to be de-�ced pr�or to departure �n order to clear snow 
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from the a�rcraft’s surfaces.  However, there was no �ce 
detected on the a�rcraft pr�or to departure, and the surface 
temperature was reported to be 3ºC.  The first flight of 
the even�ng, to Stansted, was uneventful apart from an 
occas�onal, �nterm�ttent and very br�ef �llum�nat�on of an 
amber caut�on l�ght on the Central Crew Alert�ng System 
(CCAS).  Th�s s�tuat�on had reportedly pers�sted for a 
few weeks, but the caut�on was �llum�nat�ng randomly 
and only very briefly, so had not been identified.  The 
a�rcraft landed at Stansted at 2055 hrs.  

Forecast strong crossw�nds had prompted the crew to 
load sufficient fuel for a diversion back to Glasgow, 
so there was no need to refuel for the onward flight to 
Dubl�n.  W�th the commander as handl�ng p�lot, the 
a�rcraft departed from stand at 22�� hrs.  On board 
were the two p�lots, 2,800 kg of fre�ght and 300 kg of 
ballast.  The calculated takeoff mass was �5,459 kg, w�th 
a max�mum takeoff mass of �6,700 kg. The Centre of 
Grav�ty (CG) was calculated at 28% Mean Aerodynam�c 
Chord (MAC), sl�ghtly aft of neutral.  

The a�rcraft took off from Stansted’s Runway 23, w�th a 
reported w�nd from 240º at �4 kt.  Almost �mmed�ately 
after becom�ng a�rborne, the crew exper�enced a yaw�ng 
mot�on, wh�ch developed �nto a mot�on descr�bed later 
by them as be�ng s�m�lar to a Dutch roll.  In accordance 
with standard flight procedures, the co‑pilot attempted 
to engage the yaw damper after takeoff but �t would 
not engage. The commander told the co-p�lot she was 
having difficulty controlling the aircraft.  The aircraft 
cl�mbed to 3,000 ft above mean sea level (amsl) and 
ma�nta�ned approx�mately the runway head�ng. When 
the aircraft was seen by Air Traffic Control (ATC) to 
be dev�at�ng from the cleared ‘BUZAD 6R’ Standard 
Instrument Departure (SID), the controller �nstructed the 
crew to turn r�ght. The co-p�lot �nformed the controller 
of the control difficulties and requested radar vectors for 
an �mmed�ate return to the a�rport.  F�gure � shows the 
a�rcraft’s ground track, based on recorded radar data.

The a�rcraft was vectored around a r�ght-hand radar 
pattern for an ILS approach to Runway 23.  The crew 
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elected not to declare an emergency �n�t�ally, but d�d 
so after rev�ew�ng the s�tuat�on.  The commander 
experienced difficulty in turning right onto final 
approach and the aircraft flew through the runway 
centrel�ne.  Follow�ng further vector�ng, the a�rcraft 
establ�shed on the Runway 23 local�ser, but �n the 
process descended �nadvertently below the gl�depath.  
Th�s s�tuat�on pers�sted unt�l late �n the approach, when 
the crew received configuration warnings related to 
landing gear and flaps, which were not correctly set 
for land�ng.  The a�rcraft cont�nued and landed from 
a reduced‑flap approach at 2241 hrs, after a flight of 
�5 m�nutes 24 seconds.  The crew d�d not exper�ence 
any control difficulties during the rollout phase and 
were able to tax� normally to the stand.  

Flight crew reports

The commander had been flying the ATR 42 and ATR 72 
for s�x years before the �nc�dent.  She had been w�th the 
operator for four years, dur�ng wh�ch t�me she had been 
promoted from co-p�lot to capta�n.  Of her 2,�44 hours on 
type, 525 hours had been �n command. The co-p�lot had 
also been flying the ATR 42 and ATR 72 for six years.  Of 
a total of 2,700 hours, he had 800 hours on the ATR 42. 

The aircraft motion was reportedly confined to a gentle 
yaw�ng mot�on �n�t�ally, produc�ng head�ng changes of 
just a few degrees.  The co-p�lot tr�ed to engage the yaw 
damper several t�mes but �t would not engage, and the 
commander at first attributed the motion to this fact.  
As the a�rcraft dr�fted to the left of the cl�mb out track, 
she attempted to turn to the r�ght, but sa�d that only 
a shallow angle of bank could be ach�eved w�th full 
control wheel deflection to the right.  The predominant 
mot�on rema�ned one of yaw, wh�ch �ncreased markedly 
dur�ng turns.  The co-p�lot descr�bed the mot�on as �f the 
rudder was be�ng d�splaced across �ts full range of travel 
w�th�n a one to one and a half second per�od, though he 

did not handle the flying controls at any stage of the 
flight.  The motion varied in severity and, at its worst, 
was extremely uncomfortable and adversely affected 
the crew’s ability to manage the flight.  The crew also 
reported turbulence assoc�ated w�th relat�vely strong 
w�nds at low levels.

Both pilots reported that turns to the right were difficult. 
The commander perce�ved there to be l�m�ted, though 
acceptable, roll control author�ty to the left, but very 
restr�cted author�ty to the r�ght.  She sa�d she was 
reluctant to use the rudder pedals, as both p�lots perce�ved 
the problem to be w�th the rudder, although she stated 
that her feet rema�ned on the rudder pedals throughout.  
Ne�ther p�lot recalled much, �f any, movement of the 
rudder pedals.  

Accord�ng to the co-p�lot, the a�rcraft mot�on d�d 
improve somewhat with flap 15 extended for landing, 
wh�ch was del�berately selected late on the approach. 
However, the commander was still having difficulty 
controll�ng the a�rcraft, and �nstructed the co-p�lot to 
handle the eng�ne and propeller controls for land�ng, 
which he did.  The final touchdown was controlled and 
descr�bed as smooth, w�th no control problems on the 
ground.

Description of the rudder system 

The ATR 42 �s equ�pped w�th a manually operated 
primary flight control system, which is augmented in 
the roll ax�s by hydraul�cally operated spo�lers.  The 
p�lots’ rudder pedals are connected, v�a cables, to a 
spr�ng-loaded servo tab on the rudder tra�l�ng edge.  The 
pr�nc�ple of operat�on �s shown �n F�gure 2.    The rudder 
�tself �s connected to a Releasable Centr�ng Un�t (RCU, 
also referred to as the ‘rudder cam’), the �nternal spr�ngs 
of wh�ch ma�nta�n a centr�ng force (approx�mately 
�0 kg force at the rudder pedals) towards the tr�mmed 
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pos�t�on.  The purpose of th�s dev�ce �s to �mprove the 
a�rcraft’s d�rect�onal stab�l�ty, and hence stab�l�se the 
Dutch roll tendency, by constra�n�ng the movement of 
the control l�nkage.  The yaw ax�s control system has 
no related caut�ons on the CCAS panel.

An electr�cally operated tr�m actuator acts on the same 
linkage and is controlled from the flight deck pedestal 
(F�gure 3). The des�gn of the rudder tr�m sw�tch �n the 
flight deck is such that a left or right trim demand also 
makes an electr�cal connect�on to an electromagnet�c 
clutch w�th�n the RCU, caus�ng �t to release the rudder 
l�nkage, thus allow�ng �t to centre on the new tr�mmed 

pos�t�on.  The clutch also releases the RCU whenever 
the yaw damper �s engaged.  F�gure 4 shows a schemat�c 
d�agram of the system, where �t can be seen that both the 
tr�m and yaw damper electr�c �nputs to the RCU clutch 
are routed v�a a relay (des�gnated Relay 3�CG on the 
d�agram).  The yaw damper �s a funct�on of the Automat�c 
Fl�ght Control System (AFCS), wh�ch also controls the 
autop�lot, and �s normally engaged shortly after takeoff 
to prov�de yaw damp�ng and turn co-ord�nat�on.  The 
AFCS computer sends electr�cal s�gnals to a yaw servo, 
wh�ch acts on a cable drum that �s connected to the 
rudder servo tab control l�nkage.  

Rudder and spring tab 
in neutral position

After control rod 
deflection, with no 
aerodynamic load

Under aerodynamic load, 
the more the effort in the 
control rod increases, the 
more the tab deflection 
increases. The pilot feels 
the sum of spring load and 
aerodynamic load

Rudder and spring tab 
in neutral position

After control rod 
deflection, with no 
aerodynamic load

Under aerodynamic load, 
the more the effort in the 
control rod increases, the 
more the tab deflection 
increases. The pilot feels 
the sum of spring load and 
aerodynamic load

Figure 2

Figure 2

Schemat�c representat�on of rudder and spr�ng tab operat�on
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Figure 3

Figure 3

Rudder system layout

A self‑contained gust damper is fitted between the 
rudder and the fin; this is a hydraulic fluid‑filled dash‑pot 
that prov�des a rate-sens�t�ve oppos�ng force to rudder 
movement.  Thus, w�th the a�rcraft on the ground (�e w�th 
no tab aerodynam�c load) a p�lot’s rudder pedal �nput 
would be opposed by the comb�ned forces from the tab 
spr�ng, the RCU �nternal spr�ngs and the gust damper.  

F�nally, a force detector rod �s prov�ded �n the rudder 
control system below the flight deck floor.  This 
d�sconnects the autop�lot/yaw damper �f a load �n excess 
of approx�mately 30 kg �s appl�ed to e�ther rudder 
pedal.  

Prior to takeoff, the RCU must be confirmed as being 
centred on the tr�mmed, rudder-centred pos�t�on.  To 
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Relay 31CG

Rudder trim switch

Figure 4

Yaw control schematic

ach�eve th�s, the rudder pedals must be centred by the 

p�lot and then the rudder tr�m sw�tch should be moved 

momentar�ly. Th�s ensures that the RCU �s centred about 

the neutral, tr�mmed rudder pos�t�on.  

Examination of the aircraft

Wh�lst the crew reports suggested a problem w�th the 

rudder system, the opportun�ty was taken to conduct 

a funct�on test of the a�leron system together w�th the 

hydraul�cally operated roll spo�lers.  No problems were 

found.  Sufficient panels were removed from the aircraft 

�nter�or to be able to �nspect the rudder control system.  

W�th the cables so exposed, the rudder travel, tr�m 

operat�on and cable tens�ons were checked and found to 

be sat�sfactory.  

The ta�l cone was removed, wh�ch exposed the base of the 

rudder and tab, together w�th the rudder �nput lever and 

RCU.  All the components were secure and undamaged.  

It was also noted that the des�ccant cartr�dge on the RCU 

was show�ng �ts normal blue colour (mo�sture �ngress 

would cause �t to turn p�nk).  The gust damper was 

examined, with no evidence of loss of hydraulic fluid 

be�ng found.  The only untoward feature was a small 

amount of play �n the tab bear�ng, but the operator’s 

eng�neer�ng staff noted that other a�rcraft �n the�r ATR 

42 fleet had exhibited similarly worn bearings without 

any detr�mental effect on rudder operat�on. 
 

Follow�ng commun�cat�ons between the operator and 

the manufacturer, the latter prepared a l�st of a�rframe 
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checks to be conducted before the a�rcraft was returned 
to serv�ce; th�s �nvolved a structural �nspect�on of 
the fin attachment area.  In addition, a number of 
components were changed, w�th the removed �tems 
be�ng reta�ned for subsequent test�ng.  These were the 
AFCS computer, yaw servo, tr�m sw�tch, RCU and the 
3�CG relay.  Follow�ng the �nspect�on of the a�rframe 
and �nstallat�on of the replacement components, the 
a�rcraft returned to serv�ce, w�th no further problems 
be�ng reported.
  
Examination of components

The AFCS computer and yaw servo were tested, under 
AAIB superv�s�on, at the manufacturer’s UK overhaul 
fac�l�ty.  The computer was manufactured �n �988 and 
was not equ�pped w�th a fault reg�ster.  The un�t was 
opened and no ev�dence of damage or contam�nat�on 
was evident.  It was then subjected to a pre‑flight 
software check, dur�ng wh�ch �t was noted that there 
was a marked ‘r�pple’ on a 5v dc supply that was used 
throughout the un�t.  However, �t rema�ned w�th�n the 
specification and was attributed to being typical of 
the power supply board that was used at the t�me of 
manufacture.  The computer was then subjected to an 
automated product�on test, pay�ng part�cular attent�on 
to the yaw damper servo sect�ons of the procedure; no 
problems were encountered. 
 
The yaw servo was also subjected to a product�on test; 
th�s was successful apart from the motor speed be�ng 
marginally faster than the specification requirement.  
Th�s was not cons�dered to have any relevance to the 
subject �nc�dent.  

The tr�m sw�tch, RCU and relay were sent to the 
overhaul fac�l�t�es of the�r respect�ve manufacturers �n 
France.  The str�p-exam�nat�ons were superv�sed, on 
behalf of the AAIB, by a representat�ve from the Bureau 

d’Enquêtes et d’Analyses pour la sécur�té de l’av�at�on 

c�v�le.  The tr�m sw�tch funct�oned sat�sfactor�ly 

on test and no significant defects were found during 

d�sassembly.  

The RCU was manufactured �n �986 and had been 

modified by the manufacturer in 1988.  The use of 

non-standard screws on the cas�ng suggested that 

the un�t had been overhauled subsequently by an 

organ�sat�on other than the manufacturer.  Internally, 

�t was found that the brake pads w�th�n the clutch 

assembly were worn, w�th some resultant pol�sh�ng 

on the fr�ct�on plates.  Th�s �n turn had resulted �n the 

override torque being outside the specification when 

tested.  The manufacturer stated that th�s would have 

had no effect on normal operat�on of the RCU.   It was 

add�t�onally noted that some ox�dat�on had occurred 

w�th�n the electr�cal connector, w�th the resultant 

wh�te powder hav�ng coated one of the p�ns.  Wh�lst 

th�s was not excess�ve, there was the poss�b�l�ty of 

a h�gh res�stance wh�ch, �n extrem�s, could cause a 

fa�lure of the RCU clutch to release.  

The 3�CG relay was tested and found to be sat�sfactory.  

It can be seen �n F�gure 4 that three of the contact p�ns 

are unused.  The act�ve ones were noted to be blackened 

as a result of electr�cal arc�ng �n serv�ce but th�s was 

stated to be a normal phenomenon and had not resulted 

�n eros�on of the contacts.  

In conclus�on, the exam�nat�on of these components d�d 

not reveal any significant defects that could realistically 

have resulted �n a permanently released RCU.  The 

presence of ox�de on one of the RCU connector p�ns was 

not cons�dered severe enough to cause problems, but had 

�t done so, the result would have been a fa�lure of the 

RCU to release when rudder tr�m was appl�ed or when 

the yaw damper was engaged.  
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Radar and radiotelephony (R/T) information

The Stansted radar head prov�ded pos�t�on, track, 

groundspeed and Mode C alt�tude �nformat�on.   Magnet�c 

head�ngs and Ind�cated A�r Speed (IAS) values were 

der�ved us�ng w�nd data for the surface, 2,000 ft and 

5,000 ft. The ground track of the a�rcraft �s shown at 

F�gure �, together w�th w�nd and SID data.

Takeoff speed appeared normal, and cons�stent w�th a 

calculated V2 of �04 kt.  The a�rcraft started to dr�ft to 

the left �mmed�ately after l�ft-off, but began to correct 

back towards the runway centrel�ne before the upw�nd 

threshold was passed. However, at about 630 m past 

the upw�nd end of the runway (2.0 nm from the ‘ISX’ 

D�stance Measur�ng Equ�pment (DME), wh�ch was 

zero ranged to the runway threshold), the a�rcraft started 

to drift left again, and from that point flew an almost 

steady track of 2�5º.  The a�rcraft levelled at 3,000 ft at 

2.4 DME, after wh�ch groundspeed began to �ncrease.  

At the 2.9 DME turn po�nt, the a�rcraft was head�ng 225º, 

track�ng �0º left of the centrel�ne and d�splaced from �t 

by 0.25 nm to the left (south of the centrel�ne).  

The IAS �ncreased to between 220 and 230 kt.  When the 

Stansted controller noticed the aircraft was not flying in 

accordance w�th the SID, he �nstructed the crew to turn 

r�ght to a head�ng of 360º.  The co-p�lot acknowledged 

the �nstruct�on, add�ng “WE’VE GOT A SYSTEMS 

PROBLEM, WE’RE JUST TRYING TO RESOLVE IT”.  The turn 

commenced at 6.4 DME, dur�ng wh�ch IAS reduced to 

about �95 kt.  When the turn was complete, the a�rcraft 

ma�nta�ned a steady track cons�stent w�th a head�ng of 

360º and IAS cont�nued to reduce to about �80 kt.  The 

measured turn rate was �.824º/sec, equ�valent to a rate 

0.6� turn.  The bank angle requ�red to ach�eve th�s turn 

performance under steady state cond�t�ons would have 

been �7.9º.   

The co-p�lot transm�tted “WE DO SEEM TO HAVE A 

MAJOR PROBLEM HERE WITH THE FLIGHT CONTROLS, 

WE WOULD LIKE RADAR VECTORS TO RETURN TO THE 

FIELD PLEASE”.  The controller asked �f the crew would 
be able to make a normal approach and the co-p�lot sa�d 
“AFFIRM…NOT A PROBLEM AT THE MOMENT…” When the 
controller then requested the nature of the problem, the 
co-p�lot repl�ed “…SEEM TO HAVE REDUCED CONTROL 

IN BOTH AILERON AND RUDDER AT MOMENT BUT WE 

CAN’T IDENTIFY THE PROBLEM”.  The controller asked 
�f the crew were declar�ng an emergency to wh�ch the 
co-p�lot declared “NEGATIVE AT THIS TIME”.  However, 
after further d�scuss�on between the crew about the 
adv�sab�l�ty of declar�ng an emergency, the co-p�lot 
transm�tted “…OUR PROBLEMS SEEM TO BE INCREASING, 

WE ARE NOW DECLARING AN EMERGENCY”.  

The crew were �nstructed to turn r�ght onto 040º.  After 
roll�ng out of the turn, the a�rcraft ach�eved a steady track 
of 050°, cons�stent w�th the head�ng.  A rate of 2º/sec 
(rate 0.67) was ach�eved dur�ng the turn, wh�ch would 
have requ�red an average bank angle of �9.5º.  Follow�ng 
further ATC �nstruct�ons to turn left to 030º, the a�rcraft 
stab�l�sed on a track of 043º.  At th�s po�nt the a�rcraft had 
9º r�ght dr�ft and the IAS had reduced to about �75 kt.  

Initially, the turn rate towards finals was noticeably lower 
and the aircraft flew through the runway centreline.  
About 40 seconds after start�ng the turn, the a�rcraft 
started a descent to 2,000 ft on ATC �nstruct�on.  IAS 
dur�ng the �n�t�al turn and descent showed an �ncrease, 
and averaged about 205 kt, w�th groundspeed reach�ng 
between 220 and 230 kt.  Between the po�nt that the 
a�rcraft turned r�ght from the downw�nd track and when 
�t levelled at 2,000 ft, the ach�eved turn rate was only 
about �.�º/sec, or rate 0.37, equ�valent to about �2º angle 
of bank �n steady cond�t�ons.



35©  Crown copyr�ght 2008

 AAIB Bulletin: 8/2008 EI-SLD EW/C2007/01/03 

Accurate IAS values for the rema�nder of the turn onto 
finals were difficult to establish.  Aircraft IAS appears to 
have stab�l�sed about �90 kt, w�th a reduct�on start�ng as 
the a�rcraft turned through a south-westerly head�ng (the 
groundspeed fell more rap�dly than the change of relat�ve 
w�nd alone would account for).  Dur�ng th�s per�od the 
turn rate increased significantly.  Assuming an IAS range 
of �60 kt to �90 kt, the requ�red bank angle would have 
been between �9º and 23º.  The a�rcraft stab�l�sed on a 
head�ng 35º r�ght of the runway QDM, w�th an IAS of 
about �60 kt.  

At about 7 nm from touchdown the crew rece�ved land�ng 
clearance.  The radar‑derived approach profile is shown 
at F�gure 5.  At 5.5 nm from touchdown, ATC �nstructed 
the crew to turn left onto 250º, to descend to �,700 ft 
alt�tude and e�ther report establ�shed on the local�ser 
or call “v�sual”.  The co-p�lot reported establ�shed and 

the controller cleared the crew to descend on the ILS.    
However, the a�rcraft descended below �,700 ft before 
reach�ng the gl�deslope and was about 300 ft to 400 ft 
below �t at 4 nm.  At about 3.5 nm from touchdown the 
a�rcraft started to dev�ate further below the gl�deslope 
until it levelled at about 500 ft above airfield level (aal).  
It then descended further to about 300 ft aal wh�ch �t 
ma�nta�ned unt�l �ntercept�ng the normal approach path 
at about � nm from touchdown.

At about 2 nm from touchdown there was a significant 
speed reduct�on below about �60 kt wh�ch, from the 
p�lots’ reports, would be co�nc�dent w�th the select�on of 
flap 15.  Wind reports from ATC showed a fairly steady 
surface w�nd from 240º at �6 to �8 kt.  After land�ng, 
ATC asked �f the crew were able to vacate the runway 
normally.  The co-p�lot repl�ed “AFFIRM, FULL CONTROL 

ON THE GROUND”.  
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Flight recorders

General

The a�rcraft was equ�pped w�th a Fl�ght Data Recorder 
(FDR) and a Cockp�t Vo�ce Recorder (CVR), capable 
of record�ng a m�n�mum durat�on of 25 hours of data 
and 30 m�nutes of aud�o respect�vely.  In add�t�on, the 
a�rcraft was equ�pped w�th a Qu�ck Access Recorder 
(QAR), wh�ch would record the same data as that 
recorded by the FDR.  The FDR system recorded a total 
of 58 parameters wh�ch �ncluded the pos�t�on of the 
rudder, lateral accelerat�on and the left a�leron pos�t�on.  
Sampl�ng rates for both the rudder and left a�leron 
pos�t�on were four per second.  The rudder pedal and 
control wheel pos�t�ons were not recorded.  A plot of the 
sal�ent FDR parameters �s at F�gure 6.

The FDR and CVR were removed from the a�rcraft 
and replayed at the AAIB.  The incident flight, from 
‘before takeoff’ checks to final aircraft shutdown, was 
ava�lable from the CVR.  When the FDR was replayed, 
it was found that only two minutes of the flight had been 
recorded.  Further analysis identified that the 25 hours 
of data consisted of only partial sections of flight.  The 
operator subsequently replayed the QAR med�a, but �t 
was found to conta�n no data.  A mechan�cal fault was 
later identified with the QAR unit, preventing the media 
from be�ng correctly �nserted.

FDR information

Rel�able FDR data became ava�lable about 40 seconds 
after takeoff, as the a�rcraft was cl�mb�ng through 
1,500 ft, configured with 15° flap, landing gear retracted 
and the autop�lot not engaged.  Eng�ne torques and 
propeller speeds on both eng�nes were stable and power 
was set at the cl�mb sett�ng.  Ind�cated a�rspeed was 
115 kt.  Lateral and vertical accelerations confirmed the 
turbulent cond�t�ons reported by the crew.

During the two minutes of FDR data, significant rudder 
travel and lateral control �nputs were recorded. Soon after 
the data began, the rudder (wh�ch had been d�splaced 
to the left) moved r�ght through ��.6º of travel (about 
20% of its range), to 6.8º right deflection (Figure 6, 
Po�nt A), the max�mum recorded.  S�multaneously, a 
left roll �nput was made, and the a�rcraft reached 6º r�ght 
bank, also the max�mum ach�eved dur�ng the recorded 
per�od (F�gure 6, Po�nt A).  The greatest recorded 
aileron deflection during the period was 4.5º.  The 
maximum possible surface deflections for the rudder 
and aileron were +/‑30º and +/‑14º respectively.  At 
aileron deflections greater than 2.5º the wing spoilers 
would beg�n to deploy on the down-go�ng w�ng. 

The next three osc�llat�ons shared s�m�lar character�st�cs 
of rudder mot�on and lateral control �nput.  On each 
occas�on the rudder moved rap�dly from �ts r�ght 
deflected position to the left (maximum travel was 
nearly �3º), �n one second or less, accompan�ed by an 
oppos�te roll control �nput over the same durat�on.  The 
rudder then returned to the r�ght at a sl�ghtly lower rate, 
w�th a s�m�larly slower roll �nput.  The per�od of these 
osc�llat�ons was between 4.3 and 5 seconds.  

The appl�ed lateral control �nput d�d not always appear 
to be �n response to a�rcraft roll�ng mot�on, part�cularly 
during the most significant recorded oscillations.  From 
Po�nt A, the rap�d reversal of roll �nput to the r�ght was 
�n�t�ated when the a�rcraft was both banked sl�ghtly to the 
r�ght and roll�ng to the r�ght, a s�tuat�on repeated dur�ng 
the next osc�llat�on.   The �n�t�al r�ght bank co�nc�ded 
w�th the correct�on back to the runway centrel�ne, after 
the a�rcraft dr�fted left just after l�ft off.  The subsequent 
left bank resulted �n the a�rcraft stab�l�s�ng about a mean 
head�ng of 225º, wh�ch was also the runway head�ng, 
and cons�stent w�th the ground track seen on radar. 
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Figure 6

Sal�ent FDR parameters
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The osc�llat�on start�ng at Po�nt B d�ffered from the 
prev�ous three �n that the left roll �nput was ma�nta�ned 
wh�lst the rudder moved through a s�m�lar mot�on, 
though w�th reduced ampl�tude.  On the next osc�llat�on 
a roll �nput s�m�lar to the earl�er osc�llat�ons was made, 
and the rudder travel �ncreased sl�ghtly aga�n.  A further 
ser�es of osc�llat�ons, w�th much reduced rudder travel 
and lateral input, was seen as speed increased with flaps 
st�ll extended, just before eng�ne power was reduced 
and flaps retracted (Point C).  At this point there was 
an almost co�nc�dent reduct�on �n the magn�tude of the 
rudder osc�llat�ons.  For most of the rema�nder of the 
record�ng, rudder pos�t�on movement was small and 
appeared related to the background turbulence.  

CVR information

The CVR recorded the ‘before takeoff’ checkl�st and 
responses, during which the commander confirmed that 
the flying controls had been checked and the rudder 
cam was centred.  The takeoff phase sounded normal 
unt�l just after the land�ng gear was ra�sed, when the 
commander noted that the head�ng reference bug 
was �ncorrectly set and asked the co-p�lot to reset �t.  
N�neteen seconds after the co-p�lot’s “ROTATE” call, the 
commander sa�d “WHY IS THE AIRCRAFT GOING LIKE 

THAT?”  Three seconds later, a caut�on ch�me was heard 
and the co-p�lot sa�d “YAW DAMPER’S DISENGAGED 

FOR SOME REASON”.  The commander repl�ed “YEAH 

AND THE AIRCRAFT IS GOING FROM SIDE TO SIDE”.   Ten 
seconds later, just before the FDR data starts, the co-p�lot 
sa�d “AFCS INVALID”.  Just after Po�nt A at F�gure 6, 
the commander sa�d “THE AIRCRAFT IS TURNING FROM 

SIDE TO SIDE”.   Before the a�rcraft levelled at 3,000 ft, 
the co-p�lot attempted to engage the yaw damper aga�n.  
A further aud�o ch�me was heard and the co-p�lot sa�d 
“NO IT JUST SAYS AFCS INVALID”.  When the mot�on had 
subs�ded, 23 seconds before the end of ava�lable FDR 
data, the commander sa�d “ITS ROCKING BUT THAT’S 

PROBABLY BECAUSE OF THE YAW DAMPER ISN’T IT?” 

and the co-p�lot agreed. 

Dur�ng �n�t�al radar vector�ng, the commander sa�d “I 

MEAN WE JUST HAD NO CONTROL WHATSOEVER.” The 

co-p�lot sa�d “IT’S JUST THE YAW DAMPER” to wh�ch the 

commander repl�ed “BUT IT’S JUST - THE AIRCRAFT IS 

IMPOSSIBLE TO CONTROL”.  F�ve m�nutes after takeoff, 

as the aircraft was flying downwind, the commander 

commented “IT’S CALMING DOWN A BIT … BUT IT WAS 

COMPLETELY OUT OF CONTROL”.  Although the co-p�lot 

�nd�cated on the R/T that the problem was worsen�ng 

when he formally declared an emergency, the CVR 

suggested th�s was not the case.  It was done after the 

crew d�scussed �t and agreed that �t was the correct 

course of act�on.

During the right turn towards final approach, the 

commander seemed unsure �f the a�rcraft was actually 

turn�ng.  She asked the co-p�lot “AM I TURNING NOW?”. He 

repl�ed “SLOWLY” then “YEAH, YOU’RE NOT TURNING”, 

then a short wh�le later “OK YOU’RE IN THE BANK NOW 

THAT’S FINE”.   Later, as the a�rcraft was be�ng vectored 

for the approach the commander �n�t�ated a d�scuss�on 

about whether the problem could be due to abnormal 

propeller p�tch.  Although the co-p�lot observed that there 

had been no unusual eng�ne or propeller �nd�cat�ons, the 

commander became conv�nced that a propeller p�tch 

problem ex�sted, and cont�nued to refer to �t unt�l after 

land�ng.

The co-p�lot became v�sual w�th the runway about 6 nm 

from touchdown, but the commander d�d not see �t unt�l 

later when the co-p�lot was able to ‘talk’ her eyes on to 

�t.   The co-p�lot warned her about the a�rcraft’s he�ght 

and speed when �t began to dev�ate, and the commander 

asked h�m to ass�st by controll�ng the power levers as 

she was again finding it increasingly hard to control the 
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a�rcraft.  After a br�ef d�scuss�on, �t was dec�ded to land 
with a reduced flap setting.

Dur�ng the approach the Enhanced Ground Prox�m�ty 
Warn�ng System (EGPWS) Mode 5 “GLIDEPATH” alert 
sounded. In the latter stages of the approach the co-p�lot 
warned “WATCH YOUR HEIGHT”, just before the EGPWS 
500 ft he�ght call-out occurred, followed �mmed�ately 
by the ‘land�ng gear not down’ aural warn�ng and the 
EGPWS Mode 4 “TOO LOW FLAPS” alert call-out.  
Co-�nc�dent w�th th�s, the co-p�lot announced that he 
was lower�ng the land�ng gear, and also selected Flap 
�5.  He aga�n warned the commander “KEEP YOUR 

HEIGHT” (F�gure 5 shows that the a�rcraft levelled at 
about 500 ft for a t�me). The co-p�lot announced that the 
landing checklist had not been completed, but confirmed 
to the commander that the landing gear and flaps were 
correctly set.  The EGPWS “TOO LOW FLAPS” and 
“GLIDEPATH” alerts cont�nued unt�l touchdown. 

Only a s�ngle CCAS aud�o ch�me was heard wh�ch could 
not be related to a known event.  Th�s occurred when the 
aircraft was nearing final approach, but neither pilot was 
heard to comment on �t.

CVR – Crew Resource Management (CRM) aspects

The event had a significant adverse impact on 
standard flight procedures and CRM.  Although each 
p�lot referred at d�fferent t�mes to the problem be�ng 
assoc�ated w�th the yaw damper’s fa�lure to engage, 
there was no formal troubleshoot�ng or rev�ew process, 
so the Qu�ck Reference Handbook (QRH) was not 
consulted.  There was no briefing for the approach, 
and no descent, approach or land�ng checkl�sts were 
carr�ed out.  Although the approach culm�nated �n a 
reduced flap landing, because this was a late decision 
the �mpl�cat�ons were not fully cons�dered beforehand, 
resulting in the EGPWS flap warning.  However, despite 

the obvious distraction, the crew collectively identified 
the flight path excursions on final approach (although 
the actual correct�on was qu�te late) and were able to 
work together �n the latter stages when the commander 
asked for ass�stance w�th the eng�ne controls.

Dutch roll

When an a�rcraft �s yawed, �t also rolls.  Th�s �s because 
of the d�fferent a�rspeeds exper�enced by each w�ng, and 
the consequent�al �mbalance �n generated l�ft.   A Dutch 
roll �s a comb�nat�on of yaw and roll �n wh�ch the a�rcraft 
exper�ences a cont�nually revers�ng yaw�ng/roll�ng 
mot�on.  The relat�onsh�p between an a�rcraft’s lateral 
and d�rect�onal qual�t�es determ�ne how suscept�ble 
�t w�ll be to Dutch roll.  An a�rcraft w�th dom�nant 
d�rect�onal stab�l�ty w�ll tend to be sp�rally unstable, 
wh�le an a�rcraft w�th excess�ve lateral stab�l�ty w�ll 
have a greater tendency to Dutch roll.  Dutch roll �s 
normally assoc�ated w�th swept w�ng a�rcraft (whose 
tendency to roll w�th yaw �s greater than for comparable 
straight wing aircraft) and high altitude flight, where 
aerodynam�c damp�ng �s reduced. 

Wh�lst a stable or even neutral Dutch roll�ng tendency 
need not present a significant challenge to a pilot, 
ass�stance �s normally requ�red to prevent the task of 
p�lot�ng such an a�rcraft from becom�ng too demand�ng 
or t�resome w�th t�me.  A Dutch roll�ng tendency usually 
results from a lack of effective fin and rudder area.  If 
the rudder �s allowed to tra�l downw�nd �n a s�desl�p, 
the effectiveness of the fin is reduced and hence the 
a�rcraft w�ll be more l�kely to Dutch roll.  In the case 
of a hydraul�cally powered rudder, the rudder does not 
trail downwind in a sideslip, thus increasing the fin’s 
effect�veness.  Alternat�vely, or add�t�onally, a yaw 
damper can be used to sense develop�ng yaw and apply 
a correct�ve rudder �nput.
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The ATR 42 �s equ�pped w�th a yaw damper.  However, 
as the rudder �s not hydraul�cally powered, �t would be 
prone to tra�l downw�nd to some degree �f the a�rcraft 
were to exper�ence s�de-sl�p (thus reduc�ng d�rect�onal 
stab�l�ty) when the yaw damper was not engaged.  The 
RCU �s �ntended to �ncrease the a�rcraft’s res�stance to 
Dutch roll, �n th�s case by keep�ng the rudder centred 
about the tr�mmed pos�t�on unt�l a threshold force �s 
appl�ed by the p�lot to move the rudder.  If the RCU 
fails, or its centred position differs significantly from the 
aerodynamically trimmed position, the benefits provided 
by the RCU �n terms of d�rect�onal stab�l�ty w�ll be lost.  
In th�s case, the s�tuat�on can only be restored �f the p�lot 
exerc�ses pos�t�ve and cont�nuous control through the 
rudder pedals to ensure that the rudder does not move 
from �ts des�red, tr�mmed pos�t�on.

Certification flight tests

During certification flight tests of the ATR 42, the 
a�rcraft’s Dutch roll character�st�cs follow�ng s�mulated 
RCU fa�lures were demonstrated at alt�tudes between 

7,000 ft and �0,000 ft.  The fa�lures cons�dered were 
a) yaw threshold loss (�e permanent fa�lure of the RCU 
clutch to engage), and b) rudder threshold centr�ng loss 
about the tr�mmed pos�t�on (�e RCU centred about a 
pos�t�on other than the tr�mmed one).  

In both cases the test report noted that Dutch roll could 
eas�ly be stopped by ‘locking the (rudder) pedals with 
the feet or engaging the yaw damper’.  Both fa�lure 
cases were classified as ‘minor’.  Figure 7 depicts, in 
simplified form, a Dutch roll‑induced during flight test 
w�th both the yaw damper and RCU d�sengaged.  Th�s �s 
overlaid with the data from the incident flight to allow a 
d�rect compar�son.

At a meet�ng between the AAIB and the manufacturer, 
a flight test department representative described the 
a�rcraft’s handl�ng qual�t�es �n respect of �ts natural Dutch 
roll tendency and behav�our �n RCU fa�lure cases.  It was 
stated that the ATR 42 w�ll not naturally enter a Dutch 
roll, wh�ch had to be �nduced and aggravated dur�ng test 

Figure 7

Incident FDR plot overlaid on flight test Dutch roll data
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flights by positive application of rudder.  The Dutch roll 
mot�on was more pronounced at aft centres of grav�ty 
and with full flap selected, particularly approaching the 
flap limiting airspeed.  However, takeoff flap was not 
considered to have a significant effect.

The RCU was descr�bed as be�ng requ�red only to 
stop m�nor yaw osc�llat�ons �nvolv�ng small rudder 
deflections.  If the RCU was not correctly centred 
about the rudder tr�mmed pos�t�on for takeoff, �t would 
not significantly affect the aircraft’s handling; the test 
certification paperwork stated that many takeoffs had 
been made �n th�s cond�t�on w�thout a problem, and that 
Dutch roll, when �t appeared, was eas�ly stopped by the 
act�ons descr�bed above. 

Although the observed mot�on bore some s�m�lar�t�es to a 
Dutch roll, �t was not the same.  In part�cular, the uneven 
and h�gh rates of rudder travel were not natural mot�ons, 
and the frequency was d�fferent.  Although coarse use 
of roll control (�nvolv�ng act�vat�on of w�ng spo�lers) 
would �nduce yaw, �t was cons�dered that the only way 
�n wh�ch the rudder could move �n the way �t d�d was 
though the d�rect ass�stance of the spr�ng tab, �e by p�lot 
appl�cat�on.  It was stressed that the rudder damper also 
operates during flight, so always acts to limit the rate of 
rudder travel. 

Information to flight crews

A Fl�ght Crew Operat�ng Manual (FCOM) was produced 
by the a�rcraft manufacturer and conta�ned �nformat�on, 
guidance and procedures for flight crews.  Concerning 
the yaw control system, the FCOM conta�ned four 
relevant sect�ons: a techn�cal descr�pt�on of the system, 
a ‘procedures and techniques’ sect�on, a ‘normal 
procedures’ section (which included pre‑flight system 
checks), and procedures to be followed �n the event of 
system fa�lures.

The ‘procedures and techniques’ sect�on descr�bed the 
purpose and normal use of system features. Concern�ng 
the RCU �t stated:

‘The threshold cam automatically synchronises 
to actual rudder pedal position each time the 
rudder trim switch is activated.  Therefore, 
before take-off, the rudder trim setting must be 
made with rudder pedals in neutral position’

and:

‘As far as Dutch roll is concerned, yaw damper 
action (if selected) or RCU are sufficient to 
adequately dampen Dutch roll oscillations.  The 
rudder should not be used to complement yaw 
damper action’

The operator produced �ts own Standard Operat�ng 
Procedures (SOPs), based upon those conta�ned w�th�n 
manufacturer’s FCOM. They descr�bed the before-takeoff 
check of the rudder and RCU thus:

‘CM11 checks full and free rudder movement, 
left spoiler if visible, and with rudder neutral, 
centres the rudder cam’

The FCOM ‘Procedures following failure’ sect�on 
deta�led the crew act�on for an RCU fa�lure �n the format 
shown �n F�gure 8.

The FCOM also conta�ned a procedure w�th the t�tle 
‘AILERON MISTRIM MESSAGE, or EXCESSIVE 
LATERAL TRIM REQUIRED or ABNORMAL FLIGHT 
CHARACTERISTICS OF THE AIRPLANE’.  Although 
one of the cond�t�ons for �n�t�at�ng the dr�ll was 

Footnote

�  CM� – left seat p�lot and normally the commander, as �n th�s 
case.
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‘abnormal flight characteristics of the aircraft’, the 
procedure addressed only lateral control problems.  The 
assoc�ated act�ons were to d�sconnect the autop�lot and 
fly the aircraft manually prior to adjusting lateral trim.  
There was no �nformat�on concern�ng problems w�th 
yaw ax�s control.

Both of the above procedures were also conta�ned w�th�n 
a Qu�ck Reference Handbook (QRH), �mmed�ately 
available on the flight deck.  However, the RCU failure 
dr�ll �n the QRH d�d not conta�n the alert statement: 

‘There is no indication of a rudder releasable 
centering unit failure other than a Dutch roll 
oscillation tendency.’

The manufacturer’s Master M�n�mum Equ�pment L�st 
(MMEL) allowed for a�rcraft d�spatch w�th the RCU 
�noperat�ve, prov�ded that the yaw damper was operat�ve 
and used or, if it was not, for a maximum of two flight 
legs.  The related operat�onal note for the latter case 
stated:

‘If the yaw damper is inoperative, PF [pilot 
flying] will keep his feet on the pedals to be ready 
to control rudder.’

Previous occurrence

The manufacturer was aware of only one other s�m�lar 
�nc�dent.  Th�s �990 event occurred wh�lst the a�rcraft 
was mak�ng an approach to land when the yaw damper 
d�sengaged and could not be re-engaged unt�l the 
AFCS computer had been re-set.  Dur�ng th�s per�od, 
the aircraft rolled ± 15°.  The subsequent �nvest�gat�on 
revealed that a l�nk attach�ng one of the spr�ngs w�th�n 
the RCU had fa�led.  

FDR system fault

System description

The FDR system cons�sts of three pr�mary components; 
the FDR, a Fl�ght Data Acqu�s�t�on Un�t (FDAU) and 
a Fl�ght Data Entry panel (FDEP).  The purpose of the 
FDAU �s to acqu�re and process �nformat�on from the 
var�ous a�rcraft systems and sensors before transm�tt�ng 
data to the FDR to be recorded.  On the ATR 42, the 

RUD RELEASABLE CENT UNIT FAIL

ALERT

There is no indication of a rudder releasable centering unit failure other 
than a dutch roll oscillation tendency

PROCEDURE

RUD RELEASABLE CENT UNIT FAIL

If YD is available

YD                                                              ENGAGE

If YD is not available

KEEP THE FEET ON THE PEDALS

Figure 8

FCOM Procedure for RCU fa�lure
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FDAU also computes the eng�ne target torque, wh�ch �s 
displayed on the engine torque indicators on the flight 
deck.  The FDEP is located in the flight deck, towards 
the rear of the centre �nstrument pedestal.  Its pr�mary 
purpose �s to �nd�cate the status of the FDR system.  Th�s 
�s accompl�shed by �llum�nat�ng two �ntegral �nd�cators 
�f the FDR, FDAU or FDEP fa�l.  As �s common �n most 
FDR �nstallat�ons, there �s no assoc�ated aural warn�ng 
or �nd�cat�on on the CCAS panel should the FDR system 
fa�l.  A test of the system can be read�ly accompl�shed by 
activating a switch in the flight deck.

As well as each component part of the FDR system 
hav�ng a Bu�lt In Test (BIT) funct�on, the system also 
�ncorporates a ‘loop back’ check of the a�rcraft w�r�ng 
between the FDAU and FDR.  In the event that data �s 
sent to the FDR but not recorded, a fault w�ll be �nd�cated 
on the FDEP.  Fa�lure of the FDR to record may be due 
to electr�cal power loss, loss of the �ncom�ng data s�gnal 
from the FDAU or an �nternal fault �n the FDR �tself.  
The FDEP fault �nd�cators w�ll rema�n �llum�nated for 
the per�od that a fault �s detected, but w�ll ext�ngu�sh 
�f the fault subsequently clears.  The system does not 
prov�de a h�stor�cal log of fa�lures.

In normal operat�on, the FDR system �s electr�cally 
powered prior to flight.  The FDAU and FDEP are 
powered from a separate source through one relay.  If, 
dur�ng normal operat�on, the FDAU/FDEP relay fa�led 
such that power was removed from the FDAU and FDEP, 
both un�ts would stop funct�on�ng, render�ng the FDR 
system �noperat�ve.  In th�s case, the FDEP fault �nd�cators 
would not �llum�nate, as the status funct�on would also be 
�noperat�ve.  However, the fault would result �n the loss 
of the target torque parameter (prov�ded by the FDAU).  
Both the a�rcraft manufacturer and operator adv�sed that 
the loss of the parameter would be readily identifiable 
dur�ng normal operat�on of the a�rcraft.

FDR system defect

The FDEP fault indicators were confirmed as being 
serv�ceable and both the FDR and FDAU were replaced.  
The replacement FDR was a d�fferent model from the one 
�nstalled at the t�me of the �nc�dent, record�ng data �nto a 
sol�d state memory rather than a magnet�c tape.  Shortly 
after the a�rcraft had returned to serv�ce, the operator 
performed a readout of the FDR wh�ch revealed that the 
defect was st�ll present.  The FDR was replaced aga�n 
and the FDAU/FDEP electr�cal relay was also replaced; 
subsequent readouts of the FDR and QAR �nd�cated that 
the fault was no longer present.  

Although the fault cleared after the FDR was replaced 
a second t�me, �t �s unl�kely that both the �nc�dent 
and first replacement FDRs were defective.  The first 
replacement un�t was of a d�fferent type from the FDR 
�nstalled dur�ng the �nc�dent, mak�ng �t unl�kely to have 
developed a s�m�lar fault.  As the replacement FDAU 
had not been further d�sturbed when the fault eventually 
cleared, �t �s probable that the FDAU �nstalled at the t�me 
of the �nc�dent was also serv�ceable.  If the FDAU/FDEP 
relay had fa�led, the loss of the target torque �nd�cat�on 
for a cons�derable per�od of t�me would probably have 
been detected by flight crews.  No such loss of indication 
was reported.  It was therefore unl�kely that the system 
fault was due to a defect�ve FDR, FDAU or FDAU/
FDEP electr�cal relay. 

The fault was most l�kely to have been a result of an 
�nterm�ttent electr�cal connect�on, wh�ch was resolved 
dur�ng the second FDR replacement.  A loss of the data 
s�gnal from the FDAU to the FDR, or FDR electr�cal 
power would have resulted �n the FDR stopp�ng.  As �t 
was unl�kely that the FDAU/FDEP relay had been the 
cause of the defect, �t can be assumed that a system fault 
�nd�cat�on on the FDEP would have been present.  Based 
on the FDR data, a fault would have been �nd�cated for 
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prolonged per�ods of t�me dur�ng at least the prev�ous 
25 hours of a�rcraft operat�on, both on the ground and �n 
flight.  The operator advised there had been no associated 
reports of a FDR system defect pr�or to the �nc�dent.  The 
last readout of the FDR had been performed �n July 2005 
and no defects were found.  

Regulatory requirements

The readout requ�rement for EI-SLD had been set by the 
Ir�sh Av�at�on Author�ty (IAA) at once every two years.  
However, some of the operator’s other ATR 42 a�rcraft 
had readouts conducted at �ntervals of �2 months.  The 
operator adv�sed that the d�fference arose because the 
previous operator of these aircraft modified the recording 
systems and specified 12 month readouts for some of 
them.  The operator has now aligned the fleet readout 
per�od at �2 months. 

The Standards and Recommended Pract�ces (SARPS) 
conta�ned �n ICAO Annex 6 Part I stated that an annual 
readout of the FDR should be performed and that a 
complete flight from the FDR should be examined in 
eng�neer�ng un�ts to evaluate the val�d�ty of all recorded 
parameters.  JAR-OPS �2 prov�ded for the preservat�on 
of FDR record�ngs but �t d�d not �nclude a requ�rement 
to perform a rout�ne readout of the FDR.  Th�s d�ffered 
from JAR-OPS 3 (appl�cable to hel�copters) wh�ch d�d 
�nclude a requ�rement to readout the FDR w�th�n the last 
�2 months.  

On � October 2007, the AAIB �ssued the follow�ng 
Safety Recommendation in response to FDR deficiencies 
identified during the investigation of a runway overrun 
acc�dent �nvolv�ng a Fa�rch�ld SA277 AC Metro III, 
reg�strat�on EC-JCU: 

Footnote

2  JAR-OPS conta�ns the operat�onal requ�rements for European 
Jo�nt Av�at�on Author�t�es operators engaged �n Commerc�al A�r 
Transport operat�ons.

Safety Recommendation 2007-60

It �s recommended that the European Av�at�on 
Safety Agency requ�re operators to conduct 
an annual operat�onal check and evaluat�on of 
record�ngs from FDRs to ensure the cont�nued 
serv�ceab�l�ty of the system. The annual check 
should requ�re, as a m�n�mum, a readout of the 
FDR and an evaluat�on of the data, �n eng�neer�ng 
un�ts, �n order to establ�sh compl�ance w�th 
record�ng durat�on, error rates and val�d�ty of all 
recorded parameters.

The European Av�at�on Safety Agency (EASA) 
responded on �4 November 2007 stat�ng that: 

‘Consideration is given as to making these 
provisions part of the relevant European 
regulations.’ 

The status was identified as ‘open’ by EASA, and remains 
so at the t�me of wr�t�ng.

In add�t�on to the annual readout, ICAO Annex 6 Part I 
addressed the requ�rement for a rout�ne check of the 
FDR system Bu�lt-�n-Test (BIT) thus: 

‘Prior to the first flight of the day, the built-in 
test features on the flight deck for the CVR, FDR 
and Flight Data Acquisition Unit (FDAU), when 
installed, should be monitored.’ 

JAR-OPS � part�ally addressed th�s requ�rement, 
referr�ng operators to EUROCAE document ED55 
for the FDR check, but the appl�cab�l�ty was only for 
aircraft first issued with a Certificate of Airworthiness 
(C of A) after � Apr�l �998.  The C of A for EI-SLD was 
first issued in 1985.  It should be noted that JAR‑OPS 1 
was compl�ant w�th ICAO w�th regards to a requ�rement 
for a daily check of the CVR when one is fitted.  
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The operator carr�ed out a Fl�ght Data Mon�tor�ng (FDM) 
programme on its ATR 42 fleet, supported by data from 
the QAR.  The FDM programme was performed on a 
voluntary bas�s as the a�rcraft was less than the 27,000 kg 
mass limit specified by JAR‑OPS 1.  The last available 
QAR data was from �� October 2006.  Data from 
between 2004 and 2006 was analysed, w�th no ev�dence 
of a record�ng defect.

Analysis

General

The l�m�ted FDR data supported the crew’s reports that 
the a�rcraft was subject to an unusual mot�on wh�ch 
comb�ned yaw and roll, and wh�ch var�ed �n sever�ty 
throughout the flight.  However, the recorded data 
as a whole suggested that there was more flight path 
control ava�lable than the crew perce�ved or recalled.  
It �s not certa�n that the recorded osc�llat�ons were 
representat�ve of the mot�on at �ts most severe, but the 
crew’s remarks on the CVR dur�ng the FDR data per�od 
suggest that �t was.  

The mot�on was clearly such that �t �nterfered w�th the 
crew’s ability to manage the flight and to troubleshoot 
the problem.  It ultimately resulted in an unstable final 
approach wh�ch generated EGPWS warn�ngs.  Although 
the a�rcraft’s behav�our caused the crew the most concern, 
its contribution to the unstable final approach must be 
seen as the most significant aspect of the incident.  

Crew recollections

Some of the co-p�lot’s responses to ATC and the delay 
�n declar�ng an emergency were at var�ance w�th the 
commander’s comments about the a�rcraft be�ng out of 
control, although both p�lots were �n agreement that the 
mot�on was very uncomfortable.  The commander recalled 
that the a�rcraft could only just be made to turn r�ght w�th 
full r�ght lateral control, but th�s was not supported by 

the recorded data.  The FDR data showed that the a�rcraft 

was capable of respond�ng to lateral control �nput, but 

that the �nput �tself was revers�ng relat�vely qu�ckly from 

one d�rect�on to another, apparently �n d�rect oppos�t�on 

to the yaw�ng mot�on.  The a�rcraft’s head�ng dur�ng the 

record�ng per�od stab�l�sed on the runway head�ng, wh�ch 

was maintained without significant lateral inputs.  The 

a�rcraft therefore dr�fted left of the departure track not 

because of restr�cted control author�ty, but because the 

head�ng d�d not take �nto account the effect of the w�nd.

The turn rates seen on radar (wh�ch were nearly all to the 

r�ght), were generally equ�valent to moderate angles of 

bank.  The notable except�on was the �n�t�al turn towards 

finals, but the CVR data suggested that the angle of bank 

�ncreased �n response to the co-p�lot’s remarks, so �t �s 

more l�kely that th�s was due to p�lot �nput rather than 

reduced control author�ty.  Th�s was at the same t�me as 

a descent was start�ng wh�ch, g�ven the degree of control 

difficulties the commander reported, could have lead to 

an �nadvertent reduct�on �n turn rate as she concentrated 

on the vertical flightpath.  The aircraft was flying at a 

relat�vely h�gh groundspeed at th�s stage wh�ch, comb�ned 

w�th the effect of the w�nd, meant that any prolonged 

reduct�on �n appl�ed bank would have caused the a�rcraft 

to fly through the runway centreline, as occurred.

After the flight, both pilots said that they had assumed 

they were deal�ng w�th a rudder problem but, apart from 

br�ef references to the yaw damper soon after takeoff, 

neither voiced this during the flight.  In the case of 

unusual control problems �t may be des�rable to hand 

over control of the a�rcraft for a wh�le when safe to 

do so, to ga�n the second p�lot’s v�ew of the problem 

wh�ch could ass�st w�th troubleshoot�ng.  Th�s act�on 

has the added advantage that, �f the handl�ng p�lot �s 

inadvertently influencing the situation, this may be 

detected.  As the co-p�lot d�d not handle the controls �n 
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th�s case, h�s percept�on of the problem must have been 

influenced by the commander’s description.  

Aircraft oscillations

The co-p�lot recalled that the yaw damper would not 

engage after takeoff, and on the CVR stated that the yaw 

damper had “…DISENGAGED FOR SOME REASON”, a 

remark accompan�ed by an aud�o ch�me.  Th�s was after 

the commander had made her �n�t�al comments about 

the a�rcraft’s mot�on, so �t �s uncerta�n whether the yaw 

damper engaged for a short wh�le only or not at all.  In�t�al 

select�on of the yaw damper may have been delayed 

wh�lst the co-p�lot reset the head�ng reference bug at 

the commander’s request.  If th�s had been the case, and 

the yaw�ng mot�on had become establ�shed before the 

yaw damper select�on was made, there could have been 

erroneous or �ncons�stent a�r data �nputs to the AFCS 

computer, wh�ch would account for the AFCS INVALID 

message and fa�lure of the yaw damper to engage.  

Rudder movement alone would not have �nh�b�ted yaw 

damper engagement, unless �t was assoc�ated w�th h�gh 

pedal forces.  

An RCU fault could have contr�buted to the mot�on, 

although no significant defects were found with the 

un�t and there had been no s�m�lar events �nvolv�ng 

th�s a�rcraft reported beforehand.  Although thought 

unl�kely by the manufacturer, the ox�dat�on that had 

occurred w�th�n the RCU electr�cal connector could 

poss�bly have caused a fa�lure of the RCU clutch to 

release when commanded by a tr�m or yaw damper 

command.  However, as the RCU clutch would 

normally be engaged dur�ng �n�t�al cl�mb out anyway, �t 

�s unl�kely that th�s was a contr�butory factor, prov�ded 

the RCU was centred correctly.  

Had the RCU not been correctly centred pr�or to takeoff, 

the benefits in terms of Dutch roll stabilisation afforded 

by �t would have been lost or reduced, depend�ng on how 

far the actual RCU datum was from the aerodynam�cally 

tr�mmed pos�t�on.  The commander correctly repl�ed to 

the before-takeoff checkl�st �tem so �t must be assumed 

the check was carr�ed out correctly.  However, �f the 

RCU clutch had fa�led �n a permanently engaged state 

somet�me before th�s, the checkl�st act�ons would not 

have been effect�ve and the RCU would have rema�ned 

at whatever datum �t had adopted beforehand, wh�ch 

may not have been appropr�ate for takeoff.

If th�s was the case, �t would have �ntroduced a 

cont�nuous centr�ng force towards a non-tr�mmed 

pos�t�on as well as reduc�ng the a�rcraft’s res�stance to 

Dutch roll.  The fact that pos�t�ve rudder �nputs would 

have been requ�red dur�ng the sl�ghtly crossw�nd 

takeoff roll may have masked th�s unt�l the a�rcraft was 

a�rborne.   A fa�lure of the clutch to d�sengage when 

commanded would also account for the fa�lure of the 
yaw damper to engage.

At the altitudes, configurations and airspeeds concerned 

�n th�s �nc�dent, the a�rcraft would not have had a 

significant natural Dutch roll tendency.  Certification 

flight tests had been conducted at higher altitudes where 

Dutch roll was more l�kely and had shown that the 

a�rcraft would read�ly recover once appropr�ate act�on 

was taken by the p�lot.  Any fa�lure of the RCU would not 

have caused the mot�on �f the commander had taken the 

action of preventing rudder pedal movement by firmly 

plac�ng her feet on the rudder pedals, although th�s was 

not adequately described in the flight manuals.  Had she 

left the pedals free, and a Dutch roll had developed, �t 

would not have generated the rudder movement seen 

on the FDR data, although coarse lateral control �nputs 

would have produced a secondary yaw effect.

If the a�rcraft had become a�rborne �n a sl�ght sl�p (as 
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�t would for a crossw�nd takeoff), w�th the RCU not 
centred and �n turbulent cond�t�ons, �t �s conce�vable that 
these cond�t�ons would have �n�t�ated yaw osc�llat�ons 
before the co-p�lot was able to engage the yaw damper 
(wh�ch he may not have attempted �mmed�ately due to 
the commander’s �nstruct�on to reset the head�ng bug).  
However, the subsequent rate and amount of rudder 
movement (wh�ch were not natural and were unl�ke that 
seen during certification flight tests) could only have 
been generated by the servo tab.  G�ven that the rudder 
control system was exam�ned and found serv�ceable 
after land�ng, the dr�v�ng force could only have been 
suppl�ed by one of the p�lots.  It �s therefore l�kely that 
the mot�on was due, at least �n part, to a p�lot-�nduced 
osc�llat�on (PIO).  

Prevention and recovery actions

W�th the w�despread use of rel�able and soph�st�cated 
yaw dampers on modern a�rcraft, Dutch roll has become 
a phenomenon wh�ch �s poss�bly less well understood 
by today’s flight crews than those of earlier generation 
transport a�rcraft.  Thus, �t �s �mportant that correct 
�nformat�on �s ava�lable to crews and that they be aware 
of the correct recovery act�ons should the protect�on 
afforded by modern a�ds be lost.  Although the purpose 
of the yaw damper �s l�kely to be well understood by 
flight crews, that of the RCU may not.  RCU failure 
cases were regarded by the manufacturer as ‘m�nor’, 
and so not the subject of deta�led tra�n�ng.  

Although the flight test report stated that Dutch roll 
could be eas�ly stopped by ‘locking the pedals with the 
feet’, th�s adv�ce d�d not appear �n any of the normal 
flight operations or training documentation.  The RCU 
fa�lure act�ons merely stated ‘KEEP FEET ON THE 

PEDALS’, wh�ch d�d not adequately descr�be the full 
corrective action.  In flight, crews would normally 
refer to the QRH �n abnormal or fa�lure s�tuat�ons.  An 

average crew, deal�ng w�th an unusual a�rcraft mot�on 
would be most l�kely to consult the length�ly t�tled QRH 
�tem ‘AILERON MISTRIM MESSAGE, or EXCESSIVE 
LATERAL TRIM REQUIRED or ABNORMAL FLIGHT 
CHARACTERISTICS OF THE AIRPLANE’.

It was therefore recommended that:

Safety Recommendation 2008-017

ATR should amend the ATR 42 Qu�ck Reference 
Handbook (QRH) and Fl�ght Crew Operat�ng Manual 
(and those of other ATR types �f s�m�larly affected), to 
�nclude �n the Releasable Centr�ng Un�t fa�lure act�ons 
the requ�rement that p�lots must lock the rudder pedals 
by the feet to prevent unwanted rudder pedal movement.  
The rev�sed RCU fa�lure act�ons should be �ncorporated 
(or referred to) �n the QRH act�ons concerned w�th 
abnormal flight characteristics of the aircraft.

A�rcraft d�spatch w�th both the RCU and yaw damper 
�noperat�ve was allowed under the prov�s�ons of the 
manufacturer’s MMEL, although such operat�ons were 
limited to two flight legs.  This would be to enable 
an aircraft to be flown to a maintenance base for 
rectification.  However, the operational note that the 
p�lot keep h�s feet on the rudder pedals ‘to be ready to 
control the rudder’ did not reflect the actual requirement 
that the pilot should keep his feet firmly on the pedals 
and prevent unwanted rudder pedal movement. It was 
therefore recommended that:

Safety Recommendation 2008-018

ATR should amend the ATR 42 Master M�n�mum 
Equ�pment L�st (and that of other ATR types �f s�m�larly 
affected), for d�spatch w�th both RCU and yaw damper 
�noperat�ve, to more accurately descr�be the p�lot act�on 
requ�red to pos�t�vely prevent unwanted rudder pedal 
movement.
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Final approach

The crew made an early dec�s�on to return to Stansted, so 
there was not a great deal of t�me to d�agnose the problem 
and prepare for the approach. Each p�lot had made br�ef 
reference to the yaw damper (or lack of �t) caus�ng the 
mot�on, but there was no further d�scuss�on about the 
l�kely cause unt�l on approach, and so the QRH was not 
referred to.  The CVR showed that l�ttle preparat�on was 
carr�ed out pr�or to the approach, although the co-p�lot 
was heard to confirm that the navigation aids were 
correctly set.  Although there had also been no d�scuss�on 
or briefing about the approach or landing configuration, 
it was agreed late in the flight that a reduced flap setting 
would be used.  

The aircraft’s vertical profile was satisfactory until just 
prior to the final approach, when the aircraft descended 
below �,700 ft and below the gl�de slope.  It �s therefore 
l�kely that �t was the commander’s h�gh workload at that 
po�nt wh�ch affected her ab�l�ty to accurately control 
the flightpath, despite the co‑pilot prompting her to 
correct the dev�at�on.  She would have been aware that 
the a�rcraft and crew were not �deally prepared for the 
approach, and the uncerta�nty that st�ll ex�sted about the 
problem would have added to the stress of the s�tuat�on.  
Th�s was further compounded by the problems gett�ng 
establ�shed on the local�ser, and a perce�ved need to 
establ�sh v�sual contact w�th the runway much sooner 
than was actually requ�red.

As the aircraft descended though 1,000 ft aal, its flight path 
began to dev�ate further below the gl�deslope, unt�l the 
co-p�lot and EGPWS together warned of the low he�ght.  
By th�s stage the commander had become conv�nced that 
the problem was due to a propeller p�tch malfunct�on, 
wh�ch she cont�nued to refer to unt�l after land�ng, and 
wh�ch presented a further d�stract�on at a cr�t�cal phase 
of flight.

It �s l�kely that the fat�gu�ng and confus�ng nature of the 
mot�on, the short t�me ava�lable and the attempt to ga�n 
an early v�sual s�ght�ng of the runway contr�buted to the 
unstab�l�sed approach.  Although the crew had eventually 
decided to extend flaps at a relatively late stage, late 
select�on of gear and the poss�b�l�ty of aggravat�ng the 
mot�on so close to the ground was not d�scussed.  It also 
left �nadequate t�me to complete the land�ng checkl�st.

Flight data recorder defect

The absence of reliable FDR data for the whole flight 
hampered the �nvest�gat�on process.  The IAA requ�red 
the operator to carry out a readout of the FDR every 
two years. The ICAO Annex 6 requ�rement was for an 
annual readout, but there was no assoc�ated JAR-OPS � 
requirement.  This deficiency was addressed by AAIB 
Safety Recommendat�on 2007-60.  In reply, EASA agreed 
to g�ve cons�derat�on to �ncorporat�ng the prov�s�ons 
of the EUROCAE document (wh�ch met the ICAO 
requ�rements) �nto European regulat�ons.  At the t�me of 
wr�t�ng, the EASA response was classed as ‘open’.

It was therefore recommended that:

Safety Recommendation 2008-019

The European Av�at�on Safety Agency should, when 
cons�der�ng AAIB Safety Recommendat�on 2007-60, 
include in its deliberations the FDR deficiency identified 
�n th�s �nvest�gat�on and the adverse effect th�s had on 
the �nvest�gat�on process, w�th a v�ew to exped�t�ng any 
remed�al act�ons.

It �s probable that the FDR system fault was present for 
some t�me, yet there was no requ�rement to mon�tor the 
FDR system BIT. Contrary to the SARPs conta�ned �n 
ICAO Annex 6, Part �, no da�ly check of the CVR, FDR 
or Fl�ght Data Acqu�s�t�on Un�t (FDAU) �s requ�red by 
JAR-OPS �.
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It was therefore recommended that:
 
Safety Recommendation 2008-020

The European Av�at�on Safety Agency should requ�re 
that, prior to the first flight of the day, the built‑in 
test features on the flight deck for the Cockpit Voice 
Recorder, Fl�ght Data Recorder and Fl�ght Data 
Acqu�s�t�on Un�t, when �nstalled, should be mon�tored 
to ensure correct operat�on.

Conclusion

The cause of the a�rcraft’s mot�on could not be 
positively identified, but it was not a natural motion and 
so must have been due, �n part at least, to �nappropr�ate 
control �nputs by one of the p�lots.  It �s poss�ble that 
the RCU was not correctly centred on the tr�mmed, 

rudder-centred pos�t�on before takeoff.  An �nterm�ttent 
fa�lure of the RCU clutch to d�sengage may have led to 
the a�rcraft tak�ng off w�th the RCU �ncorrectly centred, 
wh�ch would have prevented yaw damper engagement 
as well as mak�ng the a�rcraft more prone to a Dutch 
roll-type osc�llat�on. 

At �ts worst, the mot�on was severe enough to 
significantly impair the crew’s ability to operate and 
manage the a�rcraft.  The crew cons�dered an �mmed�ate 
land�ng to be the preferred opt�on, though th�s reduced 
the t�me ava�lable to troubleshoot the problem and to 
prepare themselves and the a�rcraft for the approach.  
Ult�mately th�s contr�buted to an unstable approach 
which generated unsafe configuration warnings.


