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INCIDENT

Aircraft Type and Registration:  Re�ms Cessna F406 Caravan II, G-FIND

No & Type of Engines:  2 Pratt & Wh�tney Canada PT6A-��2 turboprop eng�nes

Year of Manufacture:  �989 

Date & Time (UTC):  6 September 2007 at �237 hrs

Location:  Coventry

Type of Flight:  Tra�n�ng 

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:  43 Years

Commander’s Flying Experience:  ��,000 hours (of wh�ch 250 were on type)
 Last 90 days - 270 hours
 Last 28 days -   90 hours
  
Information Source:  AAIB F�eld Invest�gat�on

Synopsis

During a routine asymmetric training flight, a control 
restr�ct�on was encountered.  An �nadvertent select�on 
of the autop�lot �s suspected although �t has not been 
poss�ble to evaluate fully the autop�lot controller.  A 
defect �n the autop�lot �nd�cat�ng system contr�buted to 
the �nc�dent.

History of the flight

G-FIND was be�ng used for a crew tra�n�ng deta�l w�th 
two exper�enced tra�n�ng capta�ns conduct�ng both left 
and right seat Operators Proficiency Checks (OPC) on 
each other.  On the incident flight the pilot in the right 
seat was pilot flying (PF) and was being checked by the 
p�lot �n the left who was the a�rcraft commander.

The �nc�dent occurred wh�le the a�rcraft was at �,000 ft agl 
on a s�mulated asymmetr�c c�rcu�t to Runway 05 at 
Coventry.  The left eng�ne was at zero thrust s�mulat�ng 
a feathered cond�t�on and the r�ght eng�ne was at 
600-700 lbs torque, g�v�ng a speed of �40 KIAS.  

The PF flew a left‑hand orbit for spacing from traffic 
near the end of the down w�nd leg.  Shortly after G-FIND 
rolled out of th�s orb�t, the PF not�ced an uncommanded 
roll to the r�ght and corrected w�th left a�leron assum�ng 
that �t was due to turbulence.  The PF requ�red excess�ve 
force on the control wheel to ma�nta�n control w�th 
limited control wheel deflection available.  He estimated 
he had 20° left deflection of the control yoke and could 
not turn the yoke any further.  He restored the simulated 
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fa�led eng�ne and handed the commander control to 

confirm the problem and check it was not related to one 

set of the dual controls.  The commander confirmed that 

in his estimation 20°‑30° deflection to the left was the 

max�mum a�leron control ava�lable and then returned 

control to the PF.  The PF declared a MAYDAY w�th 

G-FIND now roll�ng slowly to the r�ght and turn�ng 

towards the final approach track.  The commander visibly 

checked the airframe for any asymmetric flap or other 

abnormal panels but all appeared normal.

The PF decided to return to the airfield and allowed the 

r�ght turn to cont�nue by reduc�ng the amount of oppos�te 

roll force he was apply�ng.  G-FIND was placed �n a 

descend�ng r�ght turn from the down w�nd leg towards 

final approach to Runway 05.  The shortened route on to 

finals placed G‑FIND behind two light training aircraft 

wh�ch were cons�derably slower than G-FIND.  As the 

PF was attempt�ng to roll out of the turn the commander 

called Coventry tower to request that the a�rcraft ahead 

be sent around and �f poss�ble to turn to the south away 

from G-FIND.  One of the a�rcraft d�d so �mmed�ately 

however the other d�d not respond and G-FIND overtook 

�t at a d�stance of approx�mately two w�ngspans.

The PF on G-FIND cont�nued to requ�re extreme 

phys�cal force to control the a�rcraft.  Dur�ng the turn 

onto finals he attempted to use rudder to assist with 

d�rect�onal control but �t seemed to be jammed �n the 

neutral pos�t�on.  Dur�ng the latter stages of the turn onto 

finals the pitch force also became excessive.  The PF 

elected to land with approach flap rather than change 

configuration and potentially degrade the situation. 
 

At approx�mately 300 ft agl the crew felt G-FIND lurch 

and rega�ned part�al control �n p�tch and roll or though 

the rudder pedals st�ll appeared to be jammed.  The PF 

not�ced the p�tch tr�m had run away to full nose-up tr�m.  

G-FIND was landed successfully on Runway 05 
approximately 90 seconds after the first control problem 
began.  Dur�ng the land�ng rollout the PF handed control 
to the commander aga�n for an assessment of the controls.  
The commander found the rudder pedal movement 
restr�cted w�th no more than one �nch of travel ava�lable 
�n e�ther d�rect�on.

The crew tax�ed G-FIND to �ts normal park�ng pos�t�on 
us�ng d�fferent�al power and brakes.  After shutdown 
they not�ced the electr�c tr�m sw�tch assembly on the 
PF’s s�de had broken loose from the control yoke.

Commander’s comment

During the pre‑flight full and free control check carried 
out by the PF, the tr�m wheel for the p�tch tr�m had 
moved.  The commander had assumed that the PF had 
moved the tr�m sw�tch e�ther del�berately or acc�dentally 
and so had not mentioned it at the time.  He recalled 
that dur�ng the �nc�dent the PF asked h�m to look around 
for anyth�ng unusual but the commander stated that he 
d�d not check the autop�lot mode annunc�at�ons located 
above his artificial horizon.  

The commander also stated that dur�ng the �nc�dent, the 
PF had pressed the autop�lot d�sengage sw�tch on the 
r�ght control yoke.

PF comment

The PF stated that during the pre‑flight checks he had 
not act�oned the tr�m sw�tch e�ther acc�dentally or 
deliberately.  He is also certain that he did not press the 
autop�lot d�sengage sw�tch dur�ng the �nc�dent as he d�d 
not think the autopilot was engaged.  He recalled asking 
the commander to look for any anomal�es and �ntended 
for th�s to �nclude the mode annunc�at�ons over the 
artificial horizon.  He could not recall any incident where 
he may have knocked the autop�lot engage sw�tch.  
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Aircraft examination

The AAIB exam�nat�on began on the morn�ng follow�ng 
the incident.  When the aircraft was first viewed, most of 
the central floor panels had been removed.

Desp�te the close group�ng of cables and spr�ngs �n the 
forward part of the a�rcraft, all control funct�ons were 
found to be unobstructed and no fore�gn objects were 
found anywhere in the region of the total under‑floor 
control run length wh�ch could have lead to mutual 
�nterference.   

The a�rcraft was jacked and the land�ng-gear retracted.  
Control and autop�lot funct�onal checks were carr�ed out 
but no control jamm�ng or restr�ct�on was detected.  On 
select�on of yaw damper �t was noted that rudder-free 
travel became very l�m�ted and no v�sual �nd�cat�on of 
yaw-damp engagement was ev�dent.  It was noted that 
the �llum�nat�on bulb of the yaw damp selector button 
was not operat�ng and the autop�lot mode �nd�cator was 
operat�ng �n d�m or n�ght mode, regardless of amb�ent 
l�ght levels.

W�th auto-p�lot selected, the a�leron servo responded to 
a pos�t�on s�gnal from the unpowered �nstrument gyro 
system and drove the roll control to full travel.  Attempts 
to res�st th�s movement us�ng the p�lot’s control column 
revealed unexpectedly h�gh forces. 

The a�rcraft eng�nes were subsequently run, supply�ng 
vacuum power to the gyros.  The a�rcraft was tax�ed and 
manoeuvred on the ground w�th var�ous autop�lot modes 
selected.  No unexpected control �nputs occurred.  Dur�ng 
the ground tests �t was noted that the left knee of the p�lot 
�n the r�ght seat �s very close to the autop�lot act�vat�on 
switch.  This would be especially so in asymmetric flight 
w�th the left eng�ne at �dle.

MOR reports on prev�ous Rhe�ms Cessna 406 a�rcraft 

incidents were studied and a number of flying control 

�ssues were noted, three of wh�ch rema�ned unresolved.  

A fourth event, to a�rcraft G-SFPB �nvolved an 

uncommanded autop�lot engagement wh�ch could not 

be overcome by operat�on of the r�ght control column 

sw�tch although d�sconnect�on was ach�eved v�a the 

commander’s sw�tch.  When subsequently engaged, 

the autop�lot fa�led to funct�on correctly and created a 

number of strong and �nappropr�ate control effects. A 

ser�es of further control problems occurred culm�nat�ng 

in the commander finding it necessary to keep his 

autop�lot d�sconnect button permanently depressed to 

ensure the autop�lot rema�ned �nact�ve.  

Subsequent test�ng and exam�nat�on of G-SFPB 

revealed w�r�ng damage and arc�ng between adjacent 

cables assoc�ated w�th the autop�lot where a cable loom 

passed through a hole �n the shaft on wh�ch the control 

spectacle was mounted.  Movement of the column had 

caused chaffing of the cables against the sides of the 

hole.  Once the affected cable reg�on was repa�red, no 

further assoc�ated problems were reported. 

Exam�nat�on of the correspond�ng area of G-FIND 

revealed that, unl�ke the s�tuat�on on G-SFPB, the 

relevant cables were not routed w�th�n the shaft and thus 

d�d not ex�t v�a a correspond�ng hole.  Instead a long, 

very flexible pre‑coiled cable was routed externally 

from the centre/unders�de of the control wheel to the 

�nstrument panel.  Checks of electr�cal �nsulat�on and 

cont�nu�ty on the autop�lot assoc�ated cable looms 

through the a�rcraft (G-FIND) were nonetheless carr�ed 

out.  No faults were found. 

The power suppl�es to p�tch and roll servos, together 

w�th those to the yaw damper and to the p�tch tr�m 

actuator were d�sconnected and the a�rcraft was 
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test‑flown in purely manual mode.  A reproduction 
of the circumstances of the incident flight (ie use of 
asymmetr�c power) was also carr�ed out at a safe he�ght.  
No control problems were encountered.  The a�rcraft 
was returned to serv�ce, w�th all electr�cal actuators and 
the p�tch tr�m servo d�sconnected, operat�ng �n purely 
MANUAL mode.  No further control problems have 
been reported.

Component examination

The autop�lot control un�t was determ�ned to have been 
manufactured �n the USA to a des�gn developed over 
20 years ago and �s no longer �n product�on.  Techn�cal 
support for �t �s l�m�ted to repa�r stat�ons who rout�nely 
replace a significant number of components without 
normally d�agnos�ng the reasons for techn�cal fa�lure.  
The expert�se for such cr�t�cal d�agnos�s no longer appears 
to ex�st.  A full and comprehens�ve defect �nvest�gat�on 
on the un�t could not therefore be carr�ed out.

Aircraft controls

The aircraft type has conventional cable operated flying 
controls and tr�mmers.  It �s also equ�pped w�th electr�c 
p�tch tr�m and an autop�lot operat�ng �n p�tch and roll 
axes, �ncorporat�ng a yaw damper. Autop�lot servos 
dr�v�ng elevator and a�leron c�rcu�ts are electr�cally 
powered and �ncorporate break-out clutches enabl�ng 
p�lot �nput to overr�de the automat�c control system.  
The p�tch tr�m actuator �s s�tuated �n the rear fuselage 
and responds to both the control column mounted 
electr�c tr�m sw�tch and to p�tch tr�m demands sensed 
by the autop�lot.

The autop�lot modes are controlled by �llum�nated 
push-buttons s�tuated on a control panel mounted on the 
aft face of the control console on the a�rcraft centrel�ne.  
Th�s console �s located below the power, propeller and 
cond�t�on levers.  The sources for p�tch roll and head�ng 

�nformat�on are the gyros of the P� att�tude and head�ng 
�nd�cators.  These gyros are powered by eng�ne dr�ven 
vacuum pumps.  The status and mode of operat�on of 
the autop�lot and yaw-damper funct�ons are shown 
by an �llum�nated mode �nd�cator pos�t�oned on the 
�nstrument panel, above the att�tude �nd�cator, d�rectly 
�n front of the P� pos�t�on.  The mode �nd�cator has 
a light sensitive system automatically giving BRIGHT 
(day) �nd�cat�on and DIM (n�ght) �nd�cat�on. 

All flying control and trim cables as well as cables for 
the three control funct�ons for each eng�ne are routed 
beneath the cabin floor along the central trough of 
approx�mately one foot square cross-sect�on s�tuated 
between the long�tud�nal webs carry�ng the �nboard 
seat ra�ls.  The area between those webs, extend�ng 
from the �nstrument panel to the w�ng centre sect�on, 
thus conta�ns 24 closely grouped cables.  The rudder 
and aileron control cables on the type are flexibly 
connected by b�as spr�ngs also s�tuated �n th�s area.  
There �s also close pos�t�on�ng between cables where 
they pass vert�cally upwards just forward of the p�lot’s 
seats �n the reg�on of the eng�ne control console.  

Autopilot engagement

The autopilot fitted to G‑FIND is engaged by a push 
sw�tch located below the power levers between the p�lots.  
It is one of a cluster of 12 auto‑flight related switches.  
Dur�ng the AAIB’s �n�t�al �nspect�on of G-FIND �t was 
not�ced that th�s sw�tch requ�res only a very l�ght pressure 
to act�vate.  The l�ght on th�s panel assoc�ated w�th the 
autop�lot engage sw�tch had fa�led.  

Discussion

The �n�t�al event of wh�ch the PF was aware was 
an uncommanded roll wh�ch he thought was due to 
atmospher�c turbulence.  When the roll cont�nued, he 
real�sed there was a control problem.  To respond to th�s 
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and level the w�ngs, �t was necessary to apply roll control 

input sufficient to both arrest an established rate of roll 

as well as ach�ev�ng a roll rate �n the reverse d�rect�on.  

This would have required significant roll control forces 

to produce the required control surface deflections acting 

aga�nst aerodynam�c loads.

Tests on the a�rcraft demonstrated that h�gh forces were 

requ�red to ‘break-out’ the autop�lot servo clutches 

and to overcome and reverse the control system roll 

deflections when inadvertent autopilot engagement 

took place w�th a steer�ng demand present.

If �nadvertent autop�lot operat�on had occurred on the 

occas�on of the �n�t�al control problem, the p�lots would 

have needed to move the controls aga�nst the sum of 

the mechan�cal (autop�lot servo) and aerodynam�c 

(a�leron) forces.  Th�s would have requ�red a large 

total force.  The effect�ve non-funct�onal�ty of the 

mode �nd�cator (�e �ts operat�on �n DIM dur�ng strong 

dayl�ght cond�t�ons), coupled w�th the pos�t�on�ng of 

the autop�lot control panel low down outs�de the scan 

of e�ther p�lot, would have removed the obv�ous cue 

that the autop�lot system was operat�ng and apply�ng 

inputs to the flying controls.

Forceful movement of the p�lot’s control column to 

return the a�rcraft to a w�ngs-level att�tude would have 

been difficult to carry out without causing some degree 

of deflection in the fore and aft direction, applying 

�nadvertent p�tch control �nput.  If the autop�lot was 

funct�on�ng wh�lst th�s was occurr�ng, the controller 

would have acted �n the same way as when �t detected 

an out-of-tr�m cond�t�on wh�lst operat�ng �n �ts normal 

mode.  Thus the tr�m actuator would have operated, 

caus�ng the p�tch tr�m wheel to rotate.

Rudder pedal operat�on by the crew would not necessar�ly 

have taken place early �n the sequence of events but 
later on, part�cularly as the power was restored to a 
symmetr�cal cond�t�on, some rudder pedal movement 
would be expected.  Had the autopilot been engaged at 
the t�me, the yaw damper would have been �n operat�on.  
Tests showed that a h�gh degree of rudder restr�ct�on 
was produced when yaw damper was �n use.  The pedal 
movement restr�ct�on reported by the crew would have 
been even greater on the ground at low tax��ng speeds 
when the pedal forces requ�red to ach�eve nosewheel 
steer�ng were add�t�onal to any forces from the yaw 
damper, �f �t was engaged. 

Most of the effects of �nadvertent autop�lot engagement 
described above broadly reflect the pilots recollections 
of the event.  In v�ew of the lack of any ev�dence of 
control problem, defect or restr�ct�on found dur�ng a 
detailed examination of the flying control system and 
the cont�nued sat�sfactory operat�on of the a�rcraft 
�n purely MANUAL mode, the bas�c controls of the 
a�rcraft appear not to be at fault.  It �s therefore l�kely 
that the autop�lot was operat�ng when th�s control 
problem occurred. 

The lack of any fac�l�ty to evaluate all the var�ables 
of the electron�c funct�ons of the autop�lot controller 
prevents the el�m�nat�on of the poss�b�l�ty of an 
�nterm�ttent fault on that un�t.  Equally the poss�b�l�ty 
of crew members acc�dently ach�ev�ng autop�lot 
engagement by �nadvertently apply�ng pressure to 
button/s or dropp�ng charts, note-pads or other loose 
cockp�t equ�pment �n such a way as to �nadvertently 
str�ke buttons on the controller, cannot be ruled out.  
E�ther way, the absence of an effect�ve crew warn�ng 
of autop�lot status and the absence of any subsequent 
ev�dence of control system defect �n the a�rcraft 
�ncreases the l�kel�hood of th�s be�ng an acc�dental and 
und�agnosed autop�lot engagement. 
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Subsequent actions

The operat�ng company have contracted an appropr�ately 
approved des�gn organ�sat�on to develop an autop�lot 
system modification which introduces a new disconnect 
fac�l�ty.  Th�s �s planned to �nvolve a prom�nent sw�tch 
and warn�ng l�ght, adjacent to the mode �nd�cator and thus 
�n the normal scan of the p�lot occupy�ng the left seat.  
The sw�tch w�ll enable a p�lot to �solate all three servos 
and the tr�m actuator from the�r power suppl�es, enabl�ng 
the aircraft to be returned easily to purely manual flight 
should �nadvertent operat�on of the autop�lot system 
occur.

In add�t�on, the tra�n�ng organ�sat�on assoc�ated w�th 
the a�rcraft operator has rev�ewed procedures to ra�se 
awareness amongst flight crews of the possibility of 
acc�dental autop�lot engagement and the �mportance 
of cons�der�ng th�s poss�b�l�ty �f control problems are 
encountered. 


