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INCIDENT

Aircraft Type and Registration:  Dassault Falcon 20-F5, N757Cx

No & Type of Engines:  2 Honeywell TFE-73�-SER turbofan eng�nes

Year of Manufacture:  �980

Date & Time (UTC):  9 May 2007 at 2205 hrs

Location:  Descent and approach to London (Stansted) A�rport

Type of Flight:  Pr�vate

Persons on Board:  Crew - 2 Passengers - 5

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  45 years

Commander’s Flying Experience:  7,622 hours (of wh�ch 2,053 were on type)
 Last 90 days - �09 hours
 Last 28 days -   34 hours
 
Information Source:  AAIB F�eld Invest�gat�on

Synopsis

The a�rcraft was descend�ng towards London (Stansted) 
having flown from Gander, Canada, when a lateral flight 
control restr�ct�on became apparent.  Full force by the 
p�lots was appl�ed to both control wheels �n an attempt to 
recover lateral control, but no movement was poss�ble.  
The a�rcraft was landed safely at London (Stansted) 
by means of the elevator and rudder controls.  Dur�ng 
the investigation, a significant volume of water was 
discovered below the floor panels in the forward fuselage; 
the water had frozen in flight and caused a restriction to 
the movement of the a�leron tr�m actuator.  

History of the flight

The flight originated in Little Rock, Arkansas, USA.  
Both members of the flight crew were commercial pilots 
who flew the aircraft regularly; one of the passengers 
was also qualified to fly the aircraft.   The two pilots 
reported for the flight at 1000 hrs (0500 hrs local time).

The first sector was from Little Rock to Teterboro 
A�rport, New Jersey and was uneventful: the a�rcraft 
was then on the ground for 4� m�nutes.  The passenger 
qualified to fly the aircraft was the handling pilot during 
the second sector, from Teterboro to Gander, Canada.  
During the approach to Gander, whilst flying manually, 
he noticed that the lateral flight controls were unusually 
st�ff and commented on th�s to one of the commerc�al 
pilots; this pilot was the aircraft commander during 
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the subsequent flight to Stansted.   He noticed that the 

a�leron tr�m pos�t�on �nd�cator was pos�t�oned at about 

1/8 to 1/4 of maximum deflection.  He centred the trim 

and the handl�ng p�lot reported that the lateral control 

was now better.   At th�s stage, the commerc�al p�lot 

assumed that the reason for the st�ffness was that the 

a�lerons had been m�s-tr�mmed.  The a�rcraft landed 

uneventfully and was on the ground at Gander for 

39 m�nutes.

The th�rd sector, from Gander to Stansted, was operated 

by the two commercial pilots; the commander occupied 

the left hand seat and was the handling pilot.  The flight 

control check before flight was normal.  After about 

two hours at cru�se alt�tude, w�th the autop�lot engaged, 

the pilots noticed a flickering aileron TRIM caption 

on the Pr�mary Fly�ng D�splay (PFD) (see ‘Autop�lot 

descr�pt�on’).  The commander appl�ed correct�ve tr�m, �n 

the requ�red d�rect�on, but the capt�on re-appeared from 

t�me to t�me.  The commander d�sconnected the autop�lot 

and found that the roll control felt st�ffer than was 

normal; he then re-engaged the autopilot and continued 

the flight.  Several times the aircraft started to drift off 

the required track; the commander used the aileron trim 

to adjust the track�ng.  The non-handl�ng p�lot consulted 

the Emergency/Abnormal procedures checkl�st to see 

if there was any guidance on a lateral flight control 

problem.  There was no specific procedure available, but 

under the head�ng ‘ABNORMAL RESISTANCE OF 

FLIGHT CONTROLS’ there was the �nformat�on:  

‘Do not hesitate to apply extra force in an attempt 
to overcome abnormal resistance during the 
movement of a flight control.’  

On the descent towards Stansted, wh�lst attempt�ng to 

follow radar vectors, the commander found that the 

lateral flight control problem had become worse.  The 

autop�lot turned the a�rcraft to the left normally when 

requ�red but the a�rcraft was reluctant to return to w�ngs 

level flight.  Then, whilst in a left turn, the bank angle 

cont�nued to �ncrease, and when �t reached around 45º the 

commander d�sconnected the autop�lot w�th the �ntent�on 

of flying manually.  He found that the roll control was 

very st�ff when roll�ng to the r�ght and he used the rudder 

to br�ng the a�rcraft to a w�ngs level att�tude.  Both 

p�lots now appl�ed force to the control wheel but were 

unable to move �t.  The control wheel was central but the 

a�leron tr�m �nd�cat�on was now �nd�cat�ng 2 un�ts (�/2 of 

maximum deflection) to the right.  

The commander was only able to make turns through 

the gentle use of rudder, accord�ngly he restr�cted the 

bank angle to a max�mum of �0º.   The p�lots adv�sed 

ATC that they had a jammed flight control and were not 

able to do turns to the r�ght and were only able to make 

shallow left turns.  ATC responded by ask�ng the p�lots 

if they were declaring an emergency; the reply was “yES 

SIR”.   ATC prov�ded vectors requ�r�ng left turns only 

unt�l the a�rcraft was �n a pos�t�on from wh�ch �t could 

�ntercept the local�ser and establ�sh on the ILS approach 

for Runway 23 (See F�gure �).

The weather cond�t�ons at London Stansted featured 

strong gust�ng w�nds from a westerly d�rect�on, w�th a 

cloudbase at around 2,000 ft.  The commander was able 

to �ntercept and ma�nta�n the ILS course by us�ng the 

rudder.  He was concerned, however, that �n the turbulent 

crosswind conditions he might have some difficulty were 

the a�rcraft to roll wh�lst close to the ground dur�ng the 

land�ng.  The surface w�nd pr�or to touchdown was from 

240º at �6 kt w�th a max�mum of 25 kt.   A successful 

land�ng was made at 2222 hrs and the a�rcraft came to a 

stop on the runway.   The pilots confirmed to ATC that 

they d�d not requ�re any ass�stance and were able to tax� 

to a park�ng area.  
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Some 20 m�nutes after the a�rcraft had been shut down 
the control wheel was st�ll jammed.  The non-handl�ng 
p�lot carr�ed out an external �nspect�on of the a�rcraft 
and found that he could not move the a�lerons e�ther.  
The p�lots left the a�rcraft parked and ret�red to the�r 
accommodat�on.

Aircraft information

History of the aircraft

N757Cx (ser�al number 408) was or�g�nally bu�lt �n �980 
w�th General Electr�c CF-700 eng�nes and convent�onal 
cockpit instrument displays.  Later, it was fitted with 
Honeywell TFE-33� eng�nes and a ‘glass’ cockp�t 
display.  In December 2006 it was flown to a maintenance 
company for a ‘C’ check wh�ch was followed by a 
repaint and retrim; this exercise took approximately ten 
weeks.  It had been back �n serv�ce for about s�x weeks 

at the time of the incident, and in that time had flown 

approx�mately 20 hours.  

The a�rcraft was normally based at L�ttle Rock A�rport, 

Arkansas, and operated principally on flights within 

the USA.  The flight times recorded on the day of the 

�nc�dent were: 

L�ttle Rock to Teterboro 2 hrs 30 m�ns

 Teterboro to Gander     2 hrs �2 m�ns

 Gander to Stansted      4 hrs 42 m�ns

Description of the roll control circuit

The Falcon 20 a�rcraft has dual hydraul�c systems w�th 

manual reversion of the primary flight controls available 

�n the event of a double hydraul�c fa�lure (see F�gure 2).  

From the base of the control columns, rods and bellcranks 

Figure 1

Radar track of N757Cx �nbound to London Stansted
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are used to transm�t yoke �nputs to the hydraul�c servos 

�n the w�ngs.  The autop�lot actuators for roll and p�tch 

control are s�tuated on the r�ght s�de of the forward 

vestibule, above the main floor level, from whence 

the roll control rod goes down to below floor level.  A 

pressure-sealed bulkhead un�t then allows rods to travel 

outs�de the pressure hull to the left and r�ght w�ngs.  

However, a further rod rema�ns �n the pressur�sed area 

to connect to the electr�c roll tr�m actuator, the hydraul�c 

‘Q’ feel un�t (called ‘Arthur’ by the manufacturer) and 

an artificial feel unit, which is a simple spring strut and 

serves the purpose of centr�ng the control.  Thus �t can be 

seen that the a�leron tr�m actuator body moves w�th p�lot 

or autop�lot �nputs and that, when tr�m commands are 

made, the actuator effect�vely extends or retracts aga�nst 

the artificial feel unit spring, deflecting the ailerons.  

It should be noted, therefore, that �f movement of the 

electr�c tr�m actuator body, wh�ch moves w�th control 

�nputs, �s restr�cted, then that restr�ct�on w�ll be felt by 

the p�lots or the autop�lot. 

Moreover, the roll tr�m actuator �s s�tuated low down at 
the rear of the forward fuselage (F�gure 3) and �t can be 
seen that the unders�de of the actuator body �s only a few 
cent�metres above the lowest po�nt of the belly sk�ns. 
 
Autopilot system

The autop�lot controls the a�lerons through a servo 
motor which is connected to the control wheel linkage; 
there �s an engage/d�sengage clutch mechan�sm wh�ch 
can be manually overr�dden by the p�lots �n case of a 
fa�lure of the clutch to d�sengage.  The autop�lot has a 
s�m�lar arrangement for p�tch control.  If the a�leron tr�m 
requ�rement changes, the autop�lot holds the load unt�l �t 
becomes excess�ve, at wh�ch po�nt an a�leron m�s-tr�m 
warn�ng �s generated.  Th�s warn�ng �s d�splayed on the 
PFDs: a yellow ‘A’ �nd�cates a moderate a�leron m�s-
trim (around 3.7 lb) and a flashing red ‘A’ indicates a 
significant aileron mis-trim (around 7.4 lb).   A left or 
right pointing arrow is displayed below the warning; 
there �s no add�t�onal �nd�cat�on.  To correct the m�s-tr�m 
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Figure 2 

Schemat�c of Falcon 20 a�leron mechan�cal control system
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the p�lot appl�es tr�m �n the appropr�ate sense, by means 

of a pa�r of electr�c tr�m sw�tches located on the centre 

pedestal, unt�l the warn�ng d�sappears.  The a�leron tr�m 

gauge is marked as a percentage of full aileron deflection 

(which is +/-15º); the maximum position indicated on 

the tr�m gauge �s 40%, wh�ch equates to +/-6º of a�leron 

deflection, therefore, 2 dots, or half scale, represents 3º of 

aileron deflection.  Normally, when an away-from-neutral 

tr�m sett�ng ex�sts, the control wheel w�ll also be d�splaced 

from the neutral pos�t�on, but for small tr�m commands 

the amount of deflection is minimal.  The autopilot will 

not d�sconnect when the load becomes excess�ve because, 

were �t to do so from a severe out-of-tr�m cond�t�on, the 

a�rcraft would roll rap�dly.  

Fuselage drains

The aircraft is fitted with seven underbelly drains in 
the forward fuselage of a type wh�ch the manufacturer 
calls ‘manual (sem�-automat�c)’.  Most of the dra�ns are 
located towards the nose but one dra�n �s located just 
forward of the w�ng front spar. 

The Airplane Flight Manual pre-flight checklist, carried 
on-board the a�rcraft, d�d not conta�n any reference to 
the fuselage drains.  The drain outlets are flush with the 
unders�de of the fuselage and should be marked w�th a 
black or coloured c�rcle.  Th�s a�rcraft had recently been 
repa�nted and there were no such mark�ngs assoc�ated 
w�th the dra�ns.  

Examination of the aircraft

The a�rcraft was exam�ned about 36 hours after land�ng.  
In add�t�on to the AAIB Inspectors, present at the 
examination were the flight crew, two representatives 
from the company that had completed the major 
ma�ntenance and, later, a representat�ve of the a�rcraft’s 
manufacturer.

It was �mmed�ately apparent that the a�lerons were free 
to move w�thout hydraul�c power and felt normal when 
exerc�sed throughout the�r full range us�ng the control 
yokes; with hydraulic power applied the control check 
was also normal.  Inspect�on of the control runs �n the 
wings and above the floor showed no anomalies and 
the pressure-sealed bulkhead un�t, �nspected from 
outs�de, also appeared normal.  The autop�lot actuator 
funct�oned correctly, w�th no tendency for the clutch to 
rema�n engaged.

It was then decided to lift the central floor panels to 
ga�n access to the roll tr�m actuator and the assoc�ated 
mechan�sms underneath.  It became �mmed�ately 
apparent that there was a large quant�ty of water 

Figure 3

View of lower fuselage skin of N757CX with floor 
panels removed.  Note the locat�on of a�leron tr�m 

actuator (arrowed)
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conta�ned �n the belly of the forward fuselage of the 
a�rcraft, but, as a hand was d�pped �nto the water �n the 
area of the manual dra�n, the dra�n opened and water 
started to pour out onto the ground at a cons�derable 
rate.  Unfortunately, there was no conta�ner ava�lable to 
catch such an unexpectedly large amount to measure �ts 
quant�ty, and only a sample could be taken: �t was also 
not poss�ble to close the dra�n unt�l a su�table conta�ner 
could be found.

However, the water continued to flow at a high rate for 
�n excess of ten m�nutes and �t �s est�mated that at least 
20 l�tres of water was dra�ned from the a�rcraft.  After 
dry�ng out the area and d�scard�ng soaked �nsulat�on, 
the �nter�or was reassembled and the a�rcraft conducted 
a lengthy test flight at altitude to ascertain whether the 
problem had been resolved.  There was no recurrence 
of the lateral flight control symptoms and the aircraft 
later departed w�th passengers for �ts base �n the Un�ted 
States.  Dur�ng these legs, and subsequently, there have 
been no further reports of control restr�ct�ons.  

The manufacturer has received notification of three 
prev�ous events s�m�lar �n nature to that exper�enced 
on this flight.  These were reported to the European 
Aviation Safety Agency by means of a ‘Significant 
Event Report’ follow�ng the �nc�dent �nvolv�ng 
N757Cx.

Information from the flight crew

The pilots were interviewed on the day after the flight 
and the history of flight is largely compiled from their 
account.  Both p�lots were exper�enced on the a�rcraft 
type and had flown this particular aircraft frequently.
They were also aware that �t had recently returned from 
a scheduled ma�ntenance check.  The p�lots sa�d that 
an occas�onal a�leron tr�m capt�on was not an unusual 
event during a flight.  They advised that there had been 

no notable turbulence en-route and the weather was 
clear throughout all the sectors unt�l the descent �n UK 
a�rspace.  They also reported that the fuel had rema�ned 
in balance throughout the flight and that the aircraft had 
about �,400 lbs of fuel on board dur�ng the approach to 
Stansted.    

After the water had been d�scovered �n the fuselage 
and the keel dra�n had been found to have been stuck, 
the crew were asked about the�r use of fuselage dra�ns.  
They commented that they rout�nely checked that the 
galley drain was working after a flight but that checking 
of the keel dra�n was a ma�ntenance funct�on wh�ch 
would have been done before the a�rcraft was released 
for flight.   The commander believed that he had seen 
the galley dra�n work�ng after arr�val at Gander.

Recorded flight information

Flight recorders

The a�rcraft was not requ�red, under the appl�cable 
regulations, to be fitted with either a Flight Data 
Recorder or Cockp�t Vo�ce Recorder (CVR).  However, 
a CVR was fitted which recorded the last 30 minutes of 
flight crew speech and cockpit area microphone sounds 
before electr�cal power was removed from the a�rcraft.

The CVR record�ngs started just as the crew were 
g�ven clearance to land, w�th the a�rcraft s�x m�les 
from Stansted.  Once the a�rcraft was on the ground the 
crew d�scussed how the “AILERONS WERE COMPLETELy 

FROzEN – WE HAD NO AILERONS”, wh�ch prompted 
the (qualified) passenger to remark “THAT’S WHAT 

HAPPENED TO US GOING INTO GANDER”, referr�ng to 
the prev�ous sector when he had exper�enced s�m�lar 
problems whilst manually flying the aircraft during the 
approach to Gander.
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Radar recordings

Radar data for the flight, detected by the Stansted primary 
radar and secondary surve�llance radar, was recorded by 
the London Area Control Centre.

The recorded data started at 2�:50:00 w�th N757Cx 
overhead Royal Leam�ngton Spa on a south-westerly 
track wh�lst descend�ng through Fl�ght level 204.  A left 
turn was then made, as the a�rcraft passed over Brackley, 
onto an easterly track.  F�gure � dep�cts the a�rcraft on 
th�s easterly track overhead Letchworth (2�:58:53) at 
Fl�ght Level ��7 (st�ll descend�ng) and ends w�th the 
land�ng and subsequent tax��ng at London Stansted 
(22:26:14).  The figure shows several 270° turns to the 
left, followed by m�nor head�ng correct�ons to the r�ght 
as the a�rcraft was pos�t�oned to �ntercept the local�ser on 
the ILS approach to Runway 23.

Analysis

There appears l�ttle doubt that the large quant�ty of 
water dra�ned from the belly of the forward fuselage was 
respons�ble for the �n�t�al ‘heavy’ feel, and subsequent 
freezing, of the lateral flight controls.  Even if the water 
level d�d not actually touch the tr�m actuator w�th the 
a�rcraft on the ground (bear�ng �n m�nd that the prec�se 
quant�ty was not establ�shed before �t dra�ned away), the 
typical cruise attitude of about 4° nose-up would allow 
the water to m�grate and �ncrease the level around the 
actuator.  Restr�cted movement of the actuator body 
would then result �n correspond�ng restr�ct�on of the 
a�lerons: entrapment by �ce would also expla�n why the 
(literally) frozen aileron condition which persisted after 
land�ng was not repl�cated when �nspected by the AAIB 
when m�ld temperatures had allowed the �ce to melt over 
a per�od of some 36 hours.

The aircraft normally carried out internal flights in the 
USA; this particular flight was fairly unusual in that it 

was over a long d�stance and cons�sted of a ser�es of 
sectors w�th short turnaround t�mes.  The effect of the 
t�me at alt�tude would have been to expose any water 
trapped in the fuselage to cold temperatures.  The flight 
sectors were broken by only short per�ods of warmer 
temperatures when the a�rcraft was at low level or on the 
ground.  Dur�ng the approach �nto Gander some degree 
of freezing of the fuselage water seems to have occurred 
wh�ch restr�cted the tr�m actuator movement.

After the departure from Gander the already cold water 
would have aga�n been exposed to very cold temperatures 
and progressively froze.  The transatlantic flight would 
have �nvolved few changes �n d�rect�on so the tr�m 
actuator body would have rema�ned largely und�sturbed, 
except when the p�lots appl�ed tr�m.  Eventually the tr�m 
actuator body would have become completely frozen 
and trapped, so that later on even the p�lots’ comb�ned 
efforts on the control wheel could not move �t.  

Once the trim actuator body had started to freeze, the 
autopilot would have had difficulty in moving the ailerons.  
Therefore, the roll control was, �n effect, be�ng ach�eved 
through the p�lot’s use of the electr�c tr�m.  The amount of 
roll control ava�lable through th�s means �s l�m�ted.  As the 
a�rcraft speed reduced dur�ng the descent and approach 
the aileron control deflection required to maintain or 
change the head�ng would have become greater.  Thus, 
the �nab�l�ty of the a�rcraft to respond and ach�eve the 
demanded head�ng would have become more not�ceable.  
Ult�mately the a�rcraft cont�nued to roll to the left unt�l the 
commander �ntervened and d�sconnected the autop�lot.  
He was unable to roll the a�rcraft to w�ngs level and had to 
use the rudder to ass�st.    Both p�lots then appl�ed the�r full 
comb�ned force to the�r control wheels but were unable to 
move them because, by th�s t�me, the tr�m actuator body 
was trapped.  Thereafter, by necess�ty, all the turns were 
made us�ng the rudder.  
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The commander reported that the control wheel had 

jammed �n a w�ngs level pos�t�on w�th the a�leron tr�m 

�nd�cat�ng 2 un�ts.  However, s�nce tr�m pos�t�on �s 

der�ved from extens�on of the tr�m actuator, the �nd�cat�on 

could have been m�slead�ng – �f the actuator body 

had been firmly trapped by ice in the neutral position, 

tr�m commands would s�mply compress or extend the 

artificial feel spring without physically moving the 

control surfaces although indicating some deflection on 

the tr�m pos�t�on �nd�cator.

The source of the water �s problemat�c.  The sample 

appeared relat�vely clear, fresh and w�thout odour, so 

�s h�ghly unl�kely that �t or�g�nated before, or dur�ng, 

the major �nspect�on wh�ch the a�rcraft had recently 

undergone.  There are no potable or other water suppl�es 

in the related area; the only possible source was a drain 

from the �cebox, wh�ch �s normally replen�shed before 

each flight.  This drain closes under pressurisation but 

opens on the ground to allow water from the melted �ce 

to dra�n away.  Not only was th�s dra�n found to work 

normally, but there were no leaks identified in the tubing 

between �t and the �cebox.

Water �n a�rcraft b�lges can come from a var�ety of 

sources: leak�ng plumb�ng, condensat�on and leak�ng door 

seals are the most common.  The amount of water found 

would seem to preclude condensat�on as the capac�ty of 

the ice drawer was not sufficient for the water to have 

accumulated during the course of one or two flights.  

Therefore, �t seems l�kely that the water must have bu�lt 

up �n the fuselage over a per�od of t�me.  Forens�c analys�s 

of the water sample concluded that �t was most probably 

ra�nwater, rather than condensate or tap water, wh�ch 

would �mply that e�ther the a�rcraft had a leak�ng door 

seal on the ground, or that the door had been left open 

dur�ng ra�n.  The quant�ty would seem to suggest e�ther a 

long exposure t�me, or torrent�al ra�n, or both.  However, 

the manufacturer bel�eves that a more l�kely source of 

the water �n quest�on was m�nor leaks �n the area of the 

icebox drain occurring over an extended period of time; 

th�s concurs w�th the v�ews of the operat�ng crew.

Safety action

In the days follow�ng the �nc�dent, the a�rcraft 
manufacturer �ssued a commun�cat�on to operators 
wh�ch �ncluded the �nformat�on:

‘OPERATOR COMMUNIQUÉ - URGENT - No. 
050721-1 Subject: Jammed aileron control during 
descent’

Dassault reminds Operators that drains must be 
checked during the aircraft daily inspection as 
described in the Operating Manual daily servicing 
in the “DRAINING OF CONDENSATION 
WATER” sub-chapter. This check is also part 
of the Basic Inspection every 7 days and part of 
the A inspection. The content of the “DRAINING 
OF CONDENSATION WATER” section of the 
daily servicing and Basic Inspection is under 
consideration in order to see if it can be improved. 
In the meantime, as a precaution, Dassault 
recommends that Operators check both manual 
(also called semi-automatic) drains and automatic 
drains during the above referenced maintenance 
operations.’

The Commun�cat�on also rem�nded operators that the 
dra�ns must be marked by a coloured c�rcle.  

It �s cons�dered that the act�on taken by the manufacturer 
should be sufficient to prevent a re-occurrence.  
Therefore, no safety recommendat�ons have been made 
as a result of th�s �nvest�gat�on.


