
3�©  Crown copyr�ght 2007

 AAIB Bulletin: 11/2007 G-EFSM EW/C2006/11/05 

INCIDENT
Aircraft Type and Registration:  Sl�ngsby T67M260, G-EFSM

No & Type of Engines:  � Lycom�ng AEIO-540-D4A5 p�ston eng�ne

Year of Manufacture:  �989

Date & Time (UTC):  23 November 2006 at 0945 hrs

Location:  Near Cambr�dge A�rport, Bedfordsh�re

Type of Flight:  Publ�c Transport (Tra�n�ng)

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Possible cracking of the cockpit floor

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

Commander’s Age:  36 years

Commander’s Flying Experience:  2,000 hours (of wh�ch 300 were on type)
 Last 90 days - 38  hours
 Last 28 days - 20  hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
�nformat�on from the ma�ntenance organ�sat�on and 
manufacturer and AAIB exam�nat�on of the a�rcraft

Synopsis

Wh�lst attempt�ng to recover from a sp�n dur�ng an 
aerobatic training flight, the instructor was initially 
unable to move the rudder pedals from the�r fully pro-sp�n 
pos�t�on.  He managed to free the pedals by apply�ng a 
h�gh pedal force and was then able to recover from the 
sp�n.  The restr�ct�on delayed recovery by an est�mated 
two and a half turns.  The restr�ct�on had probably been 
caused when one of the pedals contacted a fixed bracket, 
probably due to a relat�vely small lateral d�splacement 
of the rudder pedal mechan�sm.  The d�splacement could 
have been due to wear �n the rudder pedal mechan�sm, 
deformat�on of a bracket support�ng the mechan�sm and/
or d�splacement of the bracket because of crack�ng of the 
floor structure to which it was mounted.  

Adequate checks aimed at ensuring sufficient clearance 
had not been specified, but detailed repetitive 
�nspect�ons mandated follow�ng the �nc�dent may be 
effect�ve �n detect�ng progress�ve deter�orat�on of the 
mechan�sm.  The �nspect�on programme would not 
preclude the poss�b�l�ty of damage to the support bracket 
or �ts mount�ngs (potent�ally allow�ng �nterference 
to free movement of the pedals) from rema�n�ng 
undetected unt�l a subsequent �nspect�on.  Two Safety 
Recommendat�ons have been made.  

History of the flight

The �nc�dent occurred dur�ng a dual aerobat�c tra�n�ng 
flight.  The student pilot, who held a Private Pilot’s 
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L�cence, was undergo�ng tra�n�ng a�med at obta�n�ng 
an Aerobatic Certificate from the Aircraft Owners and 
Pilots Association (AOPA).  The purpose of the flight 
was to teach the student sp�n recogn�t�on and recovery, 
at both the �nc�p�ent and fully developed stages.  The 
�nstructor was seated �n the left seat and the student �n 
the r�ght seat, each wear�ng a full harness.  The weather 
was good, w�th no cloud.  

The �nstructor reported that he carr�ed out a 
demonstrat�on sp�n to the left and recovery and the 
student repeated th�s, w�thout �nc�dent.  The th�rd sp�n 
to the left was also an �nstructor demonstrat�on, �n�t�ated 
and ma�nta�ned w�th full left rudder.  Follow�ng one 
turn for entry and stab�l�sat�on, the sp�n was allowed to 
cont�nue for three turns.  When the �nstructor �n�t�ated 
recovery, by first attempting to apply full anti‑spin 
rudder, he found that he was unable to move the r�ght 
pedal.  After two attempts, the rudder rema�ned fully 
deflected to the left.  On his third attempt the instructor 
appl�ed cons�derable force to the r�ght pedal and �t 
freed w�th a loud crack no�se.  He �mmed�ately appl�ed 
full r�ght rudder and made a normal recovery from the 
sp�n, �n the usual one and a half turns.  The �nstructor 
estimated that the control difficulties delayed the 
recovery by two and a half turns.  

The aircraft was flown back to its base at Cambridge 
A�rport, Bedfordsh�re, and landed w�thout further �nc�dent.  

Aircraft description

The Slingsby T67 Firefly is a single‑engined low‑winged 
monoplane, des�gned to be fully aerobat�c (F�gure �).  
It �s constructed pr�nc�pally of glass re�nforced plast�c 
(GRP).  Two side‑by‑side seats are provided.  The Firefly 
was first certificated in 1983, as the T67M, and a number 
of other vers�ons were subsequently developed, �nclud�ng 
the 260 shp T67M260.  In total, 280 a�rcraft have been 

bu�lt.  Max�mum takeoff we�ght of the T67M260 �s 
2,550 lb (�,�57 kg). 
 

Figure 1

Primary flight controls are conventional, operated by 
dual cockp�t controls.  Rudder pedal assembl�es are 
numbered from � to 4 across the a�rcraft from left to r�ght 
(F�gure 2).  The pedals are mounted on two rotatable 
cross-shafts �n the cockp�t, known as rudder bars, w�th 
the left pedal of each pair (Nos 1 and 3) fixed to the left 
bar and the right pedals (Nos 2 and 4) fixed to the right 
bar.  A crank arm on each bar �s connected to rudder 
operat�ng levers by a cable-fa�rlead system.  Thus, a 
forward d�splacement of the No � pedal, for example, 
rotates the left bar and moves the No 3 pedal forward 
�n un�son, wh�le the connect�on through the cable loop 
causes the r�ght bar to rotate �n the oppos�te d�rect�on 
and d�splace the Nos 2 and 4 pedals aft.  

Each rudder bar �s supported on two rotat�on bear�ngs, 
each mounted on a bracket bolted to the cockpit floor 
structure.  The support bracket bolts pass through the 
floor panel into captive nuts fixed to the underside of the 
GRP structure.  Rudder bar end‑float can be adjusted by 
fitting packing washers of varying thickness between the 
brackets and the ends of the bar.  

Rotat�on of the rudder bars also steers the nosewheel, v�a 
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a control rod driven by a crank arm fixed to the right bar.  
Each pedal can be p�voted, by push�ng a brake bar at 
the top of the pedal, to apply the brake on the respect�ve 
ma�n wheel.  A sl�der mount�ng mechan�sm allows each 
pedal to be �nd�v�dually adjusted fore and aft to cater for 
var�at�on �n p�lot leg length and then locked by a p�n that 
locates �n one of four holes �n the sl�der. 
 
Two adjustable stops fixed to the floor structure limit 
the forward rotat�on of the two rudder bars (�e the 
forward travel of the assoc�ated pedals).  The rearward 
rotat�on of each rudder bar �s l�m�ted by bottom�ng 
of the p�ston �n the respect�ve brake cyl�nder.  These 
l�m�tat�ons const�tute the travel stops for both the 
rudder and nose wheel steer�ng systems.  

The P�lot’s Notes for the T67M260 prov�ded �nformat�on 
about normal sp�nn�ng wh�ch may be summar�sed as 
follows:  After �n�t�at�on, the sp�n progress�vely stab�l�zes 
over about three turns, end�ng up w�th about 50º of bank 
and w�th the nose about 40º below the hor�zon.  In a 
normal, developed sp�n the rate of rotat�on �s about 
2 seconds per turn and the he�ght loss about 300 ft per 
turn, �nd�cat�ng a descent rate of around 7,500 ft m�n.  
Follow�ng recovery from the sp�n, the ensu�ng d�ve 

�nvolves a he�ght loss of around 700 ft.  The 
initial flight control input specified for spin 
recovery �s to apply full rudder to oppose 
the d�rect�on of turn.  

Aircraft examination

Following the flight, the organisation 
that normally ma�nta�ned the a�rcraft 
undertook a deta�led �nspect�on of the 
rudder control system, �n conjunct�on 
w�th representat�ves of the a�rcraft 
manufacturer.  The system was d�sassembled 
before the AAIB exam�nat�on.  

The ma�ntenance organ�sat�on reported that, after 
prolonged attempts, �t was found poss�ble to produce 
interference between the No 3 pedal and a fixed 
bracket support�ng eng�ne control cables.  W�th the 
No 3 pedal adjusted fully forward, push�ng the brake 
bar of th�s pedal fully forward (thus apply�ng full left 
rudder and full left wheel brake) pos�t�oned the top part 
of the pedal close to the bracket.  If a left s�de force 
was s�multaneously appl�ed to the No 3 pedal, �ts edge 
could contact the bracket (F�gure 3).  It appeared that 
the pedal could poss�bly get caught beh�nd the bracket 
and that a significant force on the right pedal could be 
requ�red to clear the foul.  

No s�gns were found that the eng�ne control cable 
bracket was �ncorrectly s�zed or pos�t�oned.  The 
a�rcraft manufacturer reported that, although no w�tness 
marks could be found to confirm a positive foul, their 
inspection showed there was excessive end‑float 
(�e lateral movement) of the left rudder bar, est�mated at 
around �.5 mm, and that the left support bracket for the 
left bar (Bracket A �n F�gure 2) was angled over to the 
left.  After removal of the rudder bars from the a�rcraft, 
cracking of the floor beneath Bracket A was found.  No 
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ev�dence was ava�lable to �nd�cate whether the damage 
had been present before the �nc�dent or had been caused 
by h�gh forces appl�ed wh�le attempt�ng to free the pedals 
dur�ng the �nc�dent.  The degree to wh�ch the crack�ng 
would have allowed lateral movement of the left rudder 
bar could not be pos�t�vely determ�ned, but �t appeared 
unl�kely that �t would have been major.  

Background

No ev�dence was found to �nd�cate that control 
deficiencies had been a factor in previous T67 accidents.  
A number of �nstances of restr�ct�on �n T67 rudder pedal 
movement had been exper�enced.  The restr�ct�ons 
reportedly had all been caused by �nterference between 
mov�ng parts of the cockp�t rudder, wheelbrake and 
steer�ng mechan�sm (generally a pedal or brake bar or a 
p�lot’s boot) and e�ther other parts of the mechan�sm or 
adjacent stat�c parts of the a�rcraft.  

At the t�me of G-EFSM’s �nc�dent, procedures a�med 

at ensur�ng adequate rudder mechan�sm clearance 

were conta�ned �n a number of Serv�ce Bullet�ns (SBs) 

�ssued by the a�rcraft manufacturer over the serv�ce l�fe 

of the T67, but were not �ncorporated �n the A�rcraft 

Ma�ntenance Manual.  

One of the SBs (SB 88, first issued 30 August 1996) 

specified an inspection for a potential foul between the 

No 3 pedal and both the m�xture lever and the eng�ne 

control cable bracket.  The SB specified a minimum 

clearance of 3 mm between the pedal assembly and the 

bracket when left rudder and left brake were appl�ed 

together with a left‑hand side force sufficient to take 

up any free play.  It was appl�cable to T67M260 and 

T67M260‑T3A aircraft that did not have Modification 

M687 incorporated and was classified as Mandatory by 

the CAA.  The inspection was required within 50 flight 

hours; no repeat inspection was specified.  

Engine control 
cable bracket

Potential
interference
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No 3 pedal clearance (s�m�lar a�rcraft)
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SB 75 (first issued 8 March 1995) recommended an 
�nspect�on and set-up procedure a�med at ensur�ng 
adequate clearance between the No 2 rudder pedal and 
a heater d�str�but�on box.  If the clearance was found to 
be inadequate, a check of the end‑float of both rudder 
bars was specified.  If the clearance was greater than 
0.8 mm, pack�ng washers were to be added to ach�eve 
this limit.  The manufacturer classified the SB as ‘Highly 
Recommended’.  It was appl�cable to seven T67 a�rcraft, 
not �nclud�ng G-EFSM (Works Number 2072).  The 
�nspect�on was recommended to be carr�ed out at the 
next 50 hour check or w�th�n one month of rece�pt of the 
SB; repeat inspection was not specified.  

Cases of crack�ng of the GRP structure beneath 
Bracket A on T67 a�rcraft had occurred prev�ously, and 
the manufacturer had �ssued a Serv�ce Bullet�n (Sl�ngsby 
Av�at�on SB �68, �ssued �9 September 2000) requ�r�ng 
an �nspect�on of the area.  The SB was categor�sed as 
‘Recommended’.  It recommended that, �f damage were 
found, the GRP should be repa�red and a strengthen�ng 
doubler fitted.  The inspection was recommended to be 
carr�ed out dur�ng the next a�rcraft Annual Inspect�on.  
The a�rcraft manufacturer noted that a turn outs�de the 
perm�tted l�m�ts wh�le tow�ng �mposes very h�gh loads 
on the rudder system wh�ch �t �s not des�gned to take.  
Mark�ngs are pa�nted on the eng�ne cowl to show the 
l�m�t�ng angle for the towbar, wh�ch �s typ�cally around 
2 metres long.  An over-travel to the r�ght rotates 
the r�ght rudder bar, v�a the nose wheel control rod, 
unt�l �t contacts the forward stop.  S�multaneously, 
the left rudder bar �s rotated rearwards, v�a the rudder 
cable loop, unt�l the p�ston �n the left brake cyl�nder 
bottoms.  Over-travel to the left s�m�larly rotates the 
r�ght rudder bar rearwards, unt�l the p�ston of the r�ght 
brake cyl�nder bottoms.  The left pedal �s not dr�ven 
forwards, as the rudder cable loop does not transm�t a 
compress�on load.  

Once the system has reached the stops, any further 
�ncrease �n steer�ng angle �s l�kely to cause overload 
damage, probably to the rudder bar support brackets or 
the floor to which they are bolted.  The manufacturer 
noted that �t would be �mpract�cal to des�gn the system 
to w�thstand the h�gh loads that can be generated �n th�s 
s�tuat�on.  

Post-incident measures

Follow�ng the �nc�dent to G-EFSM, the manufacturer 
�ssued two add�t�onal SBs (Sl�ngsby SB �87, for the 
T67M260 and two T67M200 a�rcraft, and SB �88, for 
the T67B, T67C, T67M-Mkll and the other T67M200 
a�rcraft, both �ssued on 9 March 2007).  The manufacturer 
stated that these SBs a�med to br�ng together the var�ous 
check and adjustment procedures for rudder mechan�sm 
clearance prov�ded �n the prev�ously publ�shed SBs.  The 
�ntent�on was: 

‘to reinforce the importance of ensuring 
correct clearances and maintenance of the 
rudder operating mechanism, mountings and 
stops to ensure the required clearance for safe 
operation.’  

EASA A�rworth�ness D�rect�ve (AD) 2007-0�32 was 
�ssued on �� May 2007 mandat�ng �ncorporat�on of the 
two SBs.  The AD requ�red some of the SB measures 
to be carried out before further flight and some within 
the next 50 flight hours and for checks to be repeated 
at intervals of 300 flight hours or 12 months, whichever 
occurred first.  

Minimum rudder mechanism clearances specified 
�n the SBs were generally �n the range �0-20 mm 
(0.39-0.79 �nch) but were cons�derably less �n two areas, 
�nclud�ng that between the No 2 pedal and the steer�ng 
arm bolt, specified as 1 mm (0.04 inch).  The SBs stated:
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‘It must be noted that during the clearance checks 
that the pedals do not necessarily have a direct 
fore and aft load applied, there will be side loads 
on the pedal pads deflecting the pedal pad laterally 
or pivoting the pedal about its slider.’  

The magn�tude of the lateral load to be appl�ed dur�ng 
the checks was not specified but was intended to take up 
any free play �n the mechan�sm.  

SB 187 and SB 188 also specified a check of the rudder 
bar end‑float and adjustment to a maximum of 0.8 mm 
for all a�rcraft, �rrespect�ve of pedal clearances.  They 
also requ�red a check that Bracket A was square to the 
floor, not ‘lozenged’ (Figure 4) and without deformation 
to �ts base.  The SBs noted that: 

‘An identifiable cause for the distortion of the 
rudder support brackets is ground handling the 
aircraft with a vehicle, whereby the towing arm 
has been outside of the limitation markings on the 
cowling when the aircraft is turned.’  

The manufacturer cons�dered that cockp�t 
rudder mechan�sm clearances, wh�le small �n 
some areas, were adequate, prov�ded the SB 
measures had been �ncorporated and the system 
was correctly adjusted and ma�nta�ned.  

The manufacturer also �ntended to 
issue an Advanced Information Leaflet  
(AIL No 0�/2007), �ntended to clar�fy the rudder 
system set-up procedure.  It was �ntended that 
the AIL would also �nclude a warn�ng aga�nst 
exceed�ng the tow�ng angle l�m�ts and that 
cons�derat�on would be g�ven to rev�s�ng the 
A�rcraft Ma�ntenance Manual to emphas�se 
the consequences of such an exceedence.  The 

manufacturer also stated the �ntent�on of cons�der�ng the 
poss�b�l�ty of �ntroduc�ng a towbar weak l�nk or load-
l�m�ter dev�ce.  

Discussion

The ava�lable ev�dence �nd�cated that G-EFSM’s 
rudder restr�ct�on had resulted from �nterference of the 
eng�ne control cable bracket w�th the No 3 pedal.  Th�s 
would have requ�red the pedal to have been adjusted 
fully forward and pushed and rotated fully forward.  It 
appeared that �t would be relat�vely easy to apply wheel 
brake �nadvertently �n th�s way when apply�ng full 
rudder; th�s would not normally be of any relevance 
while airborne.  While it appeared that a sufficiently 
h�gh force appl�ed to the No 2 pedal would be expected 
to free the mechan�sm, th�s could not be pos�t�vely 
confirmed and involved the risk of damaging the rudder 
pedal mechan�sm or �ts mount�ngs.  The restr�ct�on was 
clearly a h�ghly undes�rable occurrence and �n th�s case 
caused a significant delay in recovery from the spin.  

The control restr�ct�on apparently resulted from 
excess�ve lateral d�splacement of the No 3 pedal.  Such 
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d�splacement could result from wear �n the No 3 pedal 
slider and/or excessive end‑float of the left rudder bar.  
An increase in end‑float could be caused by wear, by 
lozeng�ng d�stort�on of Bracket A and/or by t�lt�ng of 
Bracket A on �ts mount�ngs.  

The reported unloaded end‑float in the left rudder bar, 
wh�ch was an est�mated 0.7 mm (0.028 �nch) outs�de the 
manufacturer’s limits, should not have been sufficient 
on �ts own to result �n a foul.  However, only a small 
amount of add�t�onal lateral d�splacement of the No 3 
pedal would be needed for �nterference to occur, g�ven 
the m�n�mal allowable clearance (3 mm (0.�2 �nch)) 
between the pedal and the cable bracket.  

Cases of d�stort�on of Bracket A had occurred 
prev�ously, attr�buted by the manufacturer to an 
excess�ve steer�ng angle dur�ng tow�ng.  It was noted 
that, whereas the left mount�ng bracket for the r�ght 
rudder bar (Bracket B, F�gure 2) had a lateral web 
member that would �ncrease �ts res�stance to e�ther 
elast�c or permanent lozeng�ng under lateral loads, 
th�s feature was not present on Bracket A.  

It was also apparent that the base of Bracket A was 
relat�vely narrow (F�gure 4), and that s�de loads appl�ed 
to the bracket would therefore be expected to generate 
h�gher loads �n the bracket attachments and thus �n the 
local floor structure than if the base were wider.  In 
G-EFSM’s case, weaken�ng of the bracket attachment 
because of floor cracking could possibly have allowed 
the bracket to t�lt and could therefore have contr�buted 
to d�splacement of the No 3 pedal.  However, th�s could 
not be confirmed as it was unknown whether the floor 
crack�ng found had occurred before or as a consequence 
of the �nc�dent.  

It was unclear whether loads appl�ed by the p�lot could 
deform the bracket.  It was apparent that d�stort�on 

could be the consequence of an excess�ve steer�ng 
angle dur�ng tow�ng, wh�ch would generate h�gh forces 
�n the rudder system as �ts travel was l�m�ted by stops 
w�th�n the rudder pedal mechan�sm.  Pr�mary stops on 
the nosewheel oleo would be requ�red to prevent such 
excessive loads.  However, the possibility of finding 
specific evidence that an excessive steering angle had 
caused any such d�stort�on would be small.  Thus the 
cause of the d�stort�on found w�th G-EFSM and �n the 
other cases could not be conclus�vely determ�ned.  

SBs �ssued some t�me before the �nc�dent had 
recommended �nspect�on for crack�ng of the GRP 
structure beneath Bracket A and requ�red �nspect�on 
for adequate pedal clearance from the control cable 
bracket.  However, no repeat �nspect�ons of these aspects 
had been specified.  A further SB had recommended a 
one‑off inspection and rectification of excessive rudder 
bar end‑float in relation to a different rudder mechanism 
clearance problem, but had not been appl�cable to 
G-EFSM.  There appeared to have been an expectat�on 
that normal eng�neer�ng pract�ce would ensure correct 
rudder bar end‑float.  Thus the detailed, repeated checks 
specified in the SBs issued after G‑EFSM’s incident 
represented a cons�derable �mprovement.  

However, the checks, wh�le l�kely to ensure the 
detect�on of wear before �t became excess�ve, could 
not be expected to detect damage �mmed�ately to 
Bracket A or �ts attachment.  Any deformat�on of the 
bracket or weaken�ng of �ts attachment as the result 
of floor cracking could well occur suddenly and not 
necessar�ly be found unt�l the subsequent scheduled 
check on the pedal mechan�sm.  Th�s could be up to 300 
flights or 12 months later.  In view of the small rudder 
mechan�sm clearances �n a number of areas and the 
potent�al hazard of a rudder restr�ct�on, the follow�ng 
Safety Recommendat�ons are made:
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Safety Recommendation 2007-077

The European Av�at�on Safety Author�ty should rev�ew 
the rudder pedal system of the Sl�ngsby T67 a�rcraft.  
Cons�derat�on should be g�ven to �mprov�ng both the 
lateral st�ffness and strength of the rudder bar support 
brackets and the �ntegr�ty of the attachments for the 
brackets, �n order to prevent poss�ble �nterference w�th 
the free movement of the rudder pedals.  Cons�derat�on 
should also be g�ven to requ�r�ng means to l�m�t the loads 
appl�ed to the rudder system dur�ng tow�ng.

Safety Recommendation 2007-078

The European Av�at�on Safety Author�ty should requ�re 
changes to the eng�ne control cable bracket on relevant 
Sl�ngsby T67 a�rcraft to �ncrease �ts clearance from 
the No 3 rudder pedal, �n order to prevent poss�ble 
�nterference w�th the free movement of the rudder 
pedals.  


