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INCIDENT

Aircraft Type and Registration:  Slingsby T67M260 Firefly, G-BYOB

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

Year of Manufacture:  �999 

Date & Time (UTC):  3 August 2007 at �030 hrs

Location:  Stapleford Tawney A�rport, Essex

Type of Flight:  Tra�n�ng 

Persons on Board: Crew - 2 Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage:  Left brake pedals d�sconnected

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

Commander’s Age:  58 years

Commander’s Flying Experience:  6,900 hours (of wh�ch �56 were on type)
 Last 90 days - 70 hours
 Last 28 days - 39 hours

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

Synopsis

As the crew carried out functional checks of the flight 
controls wh�le tax��ng for takeoff, the left wheelbrake 
master cyl�nder became detached from the rudder/brake 
pedal mechan�sm.  The fa�lure was cons�stent w�th the 
effects of prev�ous overload and consequent weaken�ng 
of the mechan�sm as a result of �nadvertent exceedence 
of the max�mum allowable nosewheel steer�ng angle 
dur�ng ground tow�ng. 

The a�rcraft manufacturer had taken a number of 
measures a�med at reduc�ng the l�kel�hood of the 
pedal mechan�sm be�ng damaged dur�ng tow�ng.  A 
relatively minor aircraft modification could probably 
el�m�nate the poss�b�l�ty of such damage.  Three Safety 
Recommendat�ons are made.  

History of the flight

The planned flight was an instructional sortie with an 
�nstructor �n the left seat and a student �n the r�ght seat.  
Wh�le tax��ng for departure, the student carr�ed out rudder 
funct�onal checks, as usual.  The �nstructor reported that 
rudder operat�on was normal when the student appl�ed 
full r�ght pedal.  However, when the student pushed h�s 
left pedal there was a loud bang and both left pedals 
appeared to be disconnected.  The flight was cancelled.  

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) 
and fitted with a tricycle landing gear with a steerable 
nosewheel leg.  Two s�de-by-s�de seats are prov�ded.  The 
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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 T67 
a�rcraft have been bu�lt.  Max�mum takeoff we�ght of the 
T67M260 �s 2,550 lb (�,�57 kg).  

Primary flight controls are conventional, operated by 
dual cockp�t controls.  Rudder/brake 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 crank 
arms welded to two rotatable cross-shafts �n the cockp�t, 
known as rudder bars, w�th the left pedal of each pa�r 
(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 by a cable-fa�rlead system to operat�ng 
levers attached to the rudder.  The two bars are thus 
�nterconnected by the loop formed by the cables and the 
p�vot�ng rudder.  Two spr�ngs ma�nta�n the rudder bars 
central�sed when the pedals are unloaded.  An adjustable 
pr�mary stop prov�ded for each rudder bar l�m�ts the 
forward rotat�on of the bar (�e forward d�splacement 
of the respect�ve pedals); these stops form the pr�mary 
travel l�m�ters for the system.  

Rotat�on of the rudder bars also steers the nosewheel leg, 
via a control rod driven by a crank arm fixed to the right 
bar (F�gure 2). 

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 bu�ld and then locked by a p�n that locates �n one of 
four holes �n the sl�der.  

For each pedal, a p�n-jo�nted parallelogram-type l�nkage 
p�voted to the respect�ve rudder bar (F�gure 3) ma�nta�ns 
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the vert�cal or�entat�on of the pedal constant as �t �s 
d�splaced fore and aft to operate the rudder (F�gure 4).  
The l�nkage allows each pa�r of pedals to be p�voted, 
by push�ng a brake bar at the top of one of the pedals, 
to dr�ve the master cyl�nder p�ston (F�gure 5) and hence 
apply hydraul�c pressure to the brake on the respect�ve 
ma�n wheel. 

Aircraft examination

Exam�nat�on by the operator’s ma�ntenance organ�sat�on 
revealed that the left wheelbrake cyl�nder had detached 
from the No � pedal mechan�sm.  It was also found that 
the composite floor panel had suffered delamination 
damage �n the area where the left mount�ng bracket for 
the left rudder bar attached and that the bracket had 
t�lted to the left as a result.  The a�rcraft manufacturer 
cons�dered that both damage features had been caused 
by overload as a result of exceed�ng the max�mum 
nosewheel steer�ng angle wh�le tow�ng.  

Aircraft towing

The a�rcraft can be towed, by hand or by a veh�cle, 
using a towbar fixed to the nose landing gear.  When 
the a�rcraft �s be�ng towed, any steer�ng d�splacement 
appl�ed to the nosewheel by the towbar �s transm�tted 
to the rudder pedals v�a the steer�ng control rod, 
caus�ng the pedals to d�splace.  Two turn l�m�tat�on 
l�nes pa�nted on the lower part of the eng�ne cowl 
�nd�cate the max�mum perm�tted steer�ng angle �n 
e�ther d�rect�on.  The l�m�t�ng angle �s reached when 
the towbar �s v�sually al�gned w�th the appropr�ate l�ne.  
A towbar des�gn approved and recommended by the 
a�rcraft manufacturer �ncorporated a dev�ce to l�m�t the 
steer�ng load appl�ed to the nose land�ng gear.  

Excessive nosewheel steering angle

Should the a�rcraft be towed us�ng a towbar w�thout 
the load-l�m�t�ng feature, �t �s poss�ble that excess�ve 

loads would be appl�ed should the l�m�t�ng steer�ng 

angle be exceeded dur�ng a turn.  The nosewheel leg �s 

prov�ded w�th non-adjustable steer�ng stops but these 

act as secondary stops only.  Travel l�m�ters w�th�n 

the rudder/brake pedal mechan�sm form the pr�mary 

stops, which are contacted first when the steering angle 

exceeds �ts l�m�t, as follows.  

If the max�mum allowable nosewheel angle to the r�ght 

�s exceeded wh�le the a�rcraft �s be�ng towed, the steer�ng 

control rod rotates the r�ght rudder bar forward onto �ts 

stop.  At the same t�me the left rudder bar, connected to 

the r�ght bar by the loop formed by the cable and rudder, 

�s rotated backwards.  A further exceedence of the 

perm�tted steer�ng angle would apply excess�ve loads to 
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the r�ght rudder bar stop and could cause �t to deform 
as a result.  The rearward over-travel of the left rudder 
bar would result �n the No � pedal mechan�sm apply�ng 
an upward load to the left brake master cyl�nder, wh�ch 
would be bottomed, and add�t�onal excess�ve load�ng 
on the pedal mechan�sm can result.  The a�rcraft 
manufacturer bel�eved that th�s could damage the left 
rudder bar support brackets, the floor at the bracket 
attachment po�nts, and/or the left brake master cyl�nder.
  
The system behaves somewhat d�fferently when the 
a�rcraft �s towed �n a turn to the left.  In th�s s�tuat�on 
the steer�ng control rod rotates the r�ght rudder bar 
backwards.  Exceed�ng the allowable steer�ng angle to 
the left would apply excess�ve loads to the r�ght brake 
master cyl�nder and could result �n damage to the r�ght 
rudder bar support brackets, the floor and/or the right 
brake master cyl�nder.  In th�s case the left rudder bar w�ll 
not be rotated, as the rudder cable would not transm�t a 
compress�ve force, and so no excess�ve loads would be 
appl�ed to the left pedal system or �ts stop.  

Tow�ng typ�cally �nvolves the use of a 2 metre long 
towbar pulled by a powerful 4-wheel dr�ve veh�cle.  
The manufacturer noted that �f a towbar w�thout the 
load-l�m�t�ng feature were used, the loads on the pedal 
mechan�sm caused by exceed�ng the tow�ng angle l�m�ts 
could therefore be exceed�ngly h�gh.  It was cons�dered 
�mpract�cal to redes�gn the rudder mechan�sm to 
w�thstand such loads.  

Airworthiness improvement measures

The manufacturer �ssued a User Exper�ence Report 
Act�on Form on G-BYOB’s acc�dent (UER No T67-�253, 
�ssued on 29-08-07) wh�ch noted that: 

‘The use of specialised towing vehicles which 
“carry the nosewheel” of the aircraft are not 

recommended for use with SACL T67 aircraft 
because it is, at the very least, very difficult to see 
when you are approaching the maximum towing 
angle.’  

The UER recommended �nspect�on of G-BYOB’s nose 
land�ng gear, rudder/brake pedal mechan�sm, cockp�t 
floor and rudder for damage and recommended a review 
of tow�ng pract�ces.  

The manufacturer also �ssued an Advance Informat�on 
Leaflet (AIL No 01/2007, issued 15 November 2007) 
as an attachment to the T67M260 Ma�ntenance Manual 
(MM).  It was �ntended that the AIL content would be 
�ncorporated �n the MM when next re�ssued, ant�c�pated 
to be during the first quarter of 2008.  The AIL included 
the follow�ng:

‘Towing

CAUTIONS
THE USE OF NON-SLINGSBY TYPE VEHICLE 
OR HAND TOW BARS OR TROLLEY/CART ARE 
PROHIBITED FOR USE ON SLINGSBY T67 
TYPE AIRCRAFT.  

WHEN TOWING WITH A VEHICLE THE 
DRIVER MUST HAVE A CLEAR VIEW OF THE 
TOW BAR TURN LIMITATIONS MARKINGS ON 
THE AIRCRAFTS COWLING.’  

The AIL also noted that:

‘The limits for the nose wheel steering angle are 
marked on the lower engine cowling.  Care should 
be taken (particularly when the aircraft is being 
towed by a vehicle) that the nose wheel angle does 
not exceed that shown.  
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WARNING
EXCEEDING THE TOWING ANGLE LIMITATIONS 
MARKINGS CAN CAUSE DAMAGE TO THE 
RUDDER SYSTEM WHICH MAY CAUSE AN IN 
FLIGHT AIRWORTHINESS SITUATION AND 
POSSIBLE DEATH TO THE OCCUPANTS.’

In add�t�on, the manufacturer re-�ssued a Serv�ce 
Bullet�n (SB No �87, prev�ously Issue 2 of �0 May 2007).  
Th�s SB or�g�nally dealt w�th the correct �nstallat�on 
and adjustment of the rudder/brake pedal mechan�sm, 
together w�th requ�red �nspect�ons for damage and the 
presence of specified clearances for moving parts of the 
system.  The SB re-�ssue (Issue 3 of �6 October 2007) 
added requ�rements, remarks and warn�ngs concern�ng 
tow�ng s�m�lar to those �n the AIL.

European Av�at�on Safety Author�ty (EASA) had 
prev�ously mandated �ncorporat�on of the SB by 
means of an A�rworth�ness D�rect�ve (AD 2007-0�32, 
�ssued on �� May 2007).  Th�s followed an �nc�dent 
where the p�lot of a T67M260 a�rcraft (reg�strat�on 
G-EFSM) had �n�t�ally been unable to move the rudder 
pedals when attempt�ng to recover from a sp�n (AAIB 
Bullet�n ��/2007).  Recovery from the sp�n had been 
delayed by an est�mated two and a half turns.  The Bullet�n 
identified an excessive steering angle during towing as 
a poss�ble cause of the problem.  A recommendat�on 
was made (AAIB Safety Recommendat�on 2007-077) 
for the EASA to rev�ew the rudder pedal system of 
the Sl�ngsby T67 a�rcraft, �nclud�ng cons�derat�on of 
requ�r�ng means to l�m�t the loads appl�ed to the rudder 
system dur�ng tow�ng.  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.  

The above act�on appl�ed to the T67M260.  D�scuss�ons 

�nd�cated that the manufacturer had also re-�ssued 

SB No �88 at Issue 3 together w�th a further AIL to 

promulgate s�m�lar �nformat�on relevant to  the other 

T67 models.

Further measures a�med at reduc�ng the poss�b�l�ty of 

damage to the rudder/brake pedal mechan�sm on all the 

T67 models had also been taken.  These �ncluded the 

development of an �mproved towbar des�gn, also w�th a 

load-l�m�t�ng dev�ce, expected to be released to a�rcraft 

operators �n early 2008.  The manufacturer cons�dered 

that �t was �mposs�ble to overload the rudder mechan�sm 

when a Sl�ngsby-approved towbar was used. 
 

Modification to convert the nosewheel leg steering 

stops �nto the pr�mary stops was cons�dered to be 

impracticable and could have created difficulties in 

ensur�ng the requ�red rudder travel, wh�ch �s essent�al for 

effect�ve sp�n recovery.  The manufacturer had stud�ed 

a scheme for �ncorporat�ng a load-l�m�t�ng dev�ce 

�nto the nosewheel steer�ng rod �n order to preclude 

the poss�b�l�ty of excess�ve loads be�ng transm�tted 

to the rudder/brake pedal mechan�sm.  However, the 

manufacturer cons�dered that the publ�shed warn�ngs, 

to rema�n w�th�n the towbar turn l�m�tat�ons and to use 

only a Slingsby-approved towbar, would be sufficient 

to prevent recurrence of rudder mechan�sm damage.  

EASA, �n the�r response to AAIB Safety 

Recommendat�on 2007-077, cons�dered the warn�ngs 

�n Issue 3 of SB Nos �87 and �88 and �n the AILs to be 

adequate for prevent�ng further damage to the rudder 

system dur�ng tow�ng.  The response noted that SACL 

had not agreed to implement an aircraft modification 

to prevent overload�ng of the rudder system wh�lst 

tow�ng.
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Discussion

The ev�dence was cons�stent w�th the fa�lure of the 

rudder/brake pedal mechan�sm hav�ng resulted from 

overload generated by an excess�ve nosewheel steer�ng 

angle dur�ng ground tow�ng.  Although pos�t�ve ev�dence 

was not ava�lable, the manufacturer’s researches strongly 

�nd�cated that the damage had resulted from such an 

exceedence and �t was concluded that th�s was the most 

l�kely cause of the fa�lure.  

Tow�ng damage could weaken the rudder/brake pedal 

mechan�sm and/or d�stort �t, thereby affect�ng the 

clearances of �ts mov�ng parts from other components; 

�n some areas these clearances are qu�te small.  Such 

damage could apparently be caused �nadvertently, 

w�thout the tow�ng crew be�ng aware of the problem, 

and could well rema�n undetected for a cons�derable 

t�me. 
 

Inadequate clearances, or a subsequent fa�lure as 

a consequence of damage hav�ng weakened the 

mechan�sm, as apparently occurred �n G-BYOB’s case, 

could severely affect rudder and/or brake operat�on.  

In some s�tuat�ons the results would be potent�ally 

d�sastrous.  A loss of wheelbrak�ng could be hazardous 

and any comprom�se of rudder operat�on could have 

severe consequences, part�cularly as the a�rcraft type 

was extensively used for aerobatic flying, including 

sp�nn�ng.  In the case of G-EFSM’s �nc�dent a foul of 

the pedal mechan�sm, poss�bly due to d�stort�on caused 

by overload dur�ng tow�ng, had ser�ously delayed sp�n 

recovery.  

The des�gn had prov�ded the pr�mary stops for the 

nosewheel steer�ng system w�th�n the rudder/brake 

pedal mechan�sm �n order  to ensure that the accurate 

ach�evement of full rudder travel could not be 

comprom�sed.  However, locat�ng the stops �n the pedal 
mechan�sm, rather than on the nosewheel leg, appeared 
most unsat�sfactory, g�ven the relat�vely h�gh forces 
that could be applied through a towbar.  Modification 
to rect�fy th�s feature of the system appeared, to the 
manufacturer, to be �mpract�cable.  

It was likely that the manufacturer’s specification for 
tow�ng to be carr�ed out us�ng only a towbar w�th a 
load-l�m�t�ng dev�ce and the�r further emphas�s on not 
exceed�ng the allowable steer�ng range would reduce the 
probab�l�ty of damage.  Nonetheless, the manufacturer 
�s not �n a pos�t�on to enforce these proh�b�t�ons.  It 
therefore does not seem pract�cable to ensure that only 
an approved towbar w�ll always be used or that a veh�cle 
dr�ver w�ll always be �n a pos�t�on to mon�tor rel�ably 
the or�entat�on of a towbar relat�ve to the l�m�t mark�ngs.  
However, it does appear possible that a modification to 
�ncorporated a load-l�m�t�ng element �nto the a�rcraft’s 
nosewheel steer�ng rod would el�m�nate the poss�b�l�ty 
of the pedal mechan�sm be�ng vulnerable to �nadvertent 
damage dur�ng tow�ng.  In v�ew of th�s, the follow�ng 
Safety Recommendat�ons are made. 
 
Safety Recommendation 2008-006  

It �s recommended that the UK C�v�l Av�at�on Author�ty 
ensure that the proh�b�t�on by Sl�ngsby Advanced 
Compos�tes Ltd on us�ng a non Sl�ngsby-approved 
towbar w�th T67 a�rcraft, �s made mandatory.  

Safety Recommendation 2008-007 

It �s recommended that Sl�ngsby Advanced Compos�tes 
Ltd develop modifications for the T67 aircraft, aimed at 
el�m�nat�ng the poss�b�l�ty that forces generated dur�ng 
ground tow�ng could cause undetected damage to the 
rudder/brake pedal mechan�sm.  
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Safety Recommendation 2008-008  

It �s recommended that EASA requ�re the development 
of modifications for the Slingsby Advanced Composites 
Ltd T67 a�rcraft, a�med at el�m�nat�ng the poss�b�l�ty that 
forces generated dur�ng tow�ng could cause undetected 
damage to the rudder/brake pedal mechan�sm.  


