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ACCIDENT

Aircraft Type and Registration: Pegasus Quantum �5-9�2, G-BYNO

No & Type of Engines: � Rotax 9�2 p�ston eng�ne

Year of Manufacture: �999

Date & Time (UTC): 5 Apr�l 2006 at �225 hrs 

Location: Clench Common Airfield, near Marlborough, Wiltshire

Type of Flight: Tra�n�ng

Persons on Board: Crew - � Passengers - �

Injuries: Crew - � (Ser�ous) Passengers - � (Ser�ous)

Nature of Damage: A�rcraft destroyed; damage to other a�rcraft and barn 
roof

Commander’s Licence: Pr�vate P�lot’s L�cence

Commander’s Age: 49 years

Commander’s Flying Experience: �4,000 hours approx�mately (of wh�ch about 600 were 
on type)  

 Last 90 days - 22 hours
 Last 28 days - 8 hours

Information Source: AAIB F�eld Invest�gat�on, w�th the part�c�pat�on of the 
Br�t�sh M�crol�ght A�rcraft Assoc�at�on

Synopsis

After an uneventful flight and while on the approach to 
land, the w�ng p�tched up and the a�rcraft turned to the 
r�ght.  It subsequently crashed �nto the roof of a barn 
close to the land�ng threshold of the a�rstr�p.  Ferrules� 
had fa�led �n four r�gg�ng cable assembl�es caus�ng 
structural fa�lure of the a�rcraft.  These four cable 
assemblies had been recently fitted.  The cable assemblies 
were made locally; they were not approved by the 
manufacturer, nor were they approved by the BMAA. 

Footnote

�  Ferrule – a sleeve of metal wh�ch �s cr�mped onto the w�re rope 
to allow a loop �n the rope to be formed.

History of the flight

The flight was an air experience lesson bought for the 
passenger as a gift.  The flight progressed uneventfully 
unt�l the a�rcraft returned to the a�rstr�p.  Runway 34 
was �n use and the surface w�nd was est�mated to be 
from approx�mately 350º at �0 to �5 kt.  The a�rcraft 
jo�ned the c�rcu�t and all appeared normal unt�l �t was 
at approx�mately 80 ft agl on �ts approach to land.  At 
th�s po�nt the a�rcraft encountered some turbulence.  
Th�s �s a known phenomenon w�th the w�nd from th�s 
d�rect�on due to the presence of a wood s�tuated very 
close to the eastern edge of Runway 34.  The p�lot was 
seen to make appropr�ate control �nputs to correct the 
d�sturbance.  Shortly afterwards an unusual no�se was 
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heard by the passenger and also by several eyew�tnesses.  
One eyew�tness saw a cable tra�l�ng to the rear of the 
a�rcraft.  The w�ng then p�tched up and the a�rcraft turned 
to the r�ght, before descend�ng towards a barn that was 
close to the land�ng threshold of the a�rstr�p.  The a�rcraft 
struck and penetrated the roof of the barn; the p�lot and 
the passenger susta�ned ser�ous �njur�es.

Three flights earlier, about two weeks previously, the 

aircraft had been fitted with four replacement rigging 

cable assembl�es, wh�ch had been locally made.  Soon 

after the acc�dent the AAIB publ�shed Spec�al Bullet�n 

S4/2006 wh�ch gave prel�m�nary deta�ls of the acc�dent 

and drew attent�on to the requ�rement to use approved 

parts �n cr�t�cal appl�cat�ons.  No safety recommendat�ons 

were made �n the Spec�al Bullet�n.

Pilot’s comments

The p�lot suffered very ser�ous �njur�es to h�s legs and 

back.  When he rega�ned consc�ousness three weeks 

later he had no recollection of the accident flight.  He 

had completed a flight in G-BYNO on the morning of 

the accident but his recollection of this flight was patchy.  

He did recall that he did a thorough pre-flight inspection 

of G-BYNO, dur�ng wh�ch he not�ced noth�ng untoward.  

He stated he was not aware that cables had been replaced 

on G-BYNO two weeks prev�ously.

Passenger’s comments

The passenger suffered ser�ous �njur�es to h�s legs 

and left arm.  He stated that before the flight the pilot 

of G-BYNO gave h�m a general descr�pt�on of the a�r 

exper�ence lesson.  It was emphas�sed that all �tems of 

cloth�ng were to be secure and h�s camera, wh�ch he took 

on the flight, was to be around his neck on a lanyard.  

When not be�ng used �t was to be stowed �n a pocket 

on the front of the flying suit that was secured with 

Velcro.  He was subsequently given a flying helmet with 
an intercom, a thermal flying suit and gloves; these all 
fitted correctly. 

After be�ng securely strapped �nto the a�rcraft the p�lot 
started the a�rcraft’s eng�ne and then tax�ed out to the 
runway.  After a check of the �ntercom the p�lot proceeded 
to l�ne up on the runway and take off.  Once a�rborne 
the p�lot sa�d to the passenger that �f he felt uneasy at 
any t�me then they would return to Clench Common 
“w�thout delay”.

The flight progressed uneventfully until the aircraft was 
on final approach to land.  At this stage the passenger 
could feel the a�rcraft be�ng buffeted by the w�nd.  As 
they came abeam the farm bu�ld�ngs on the r�ght, he 
heard a ‘twang’.  The passenger d�d not say anyth�ng 
and he d�d not hear the p�lot say anyth�ng.  The w�ng 
then suddenly p�tched up and the a�rcraft turned to the 
r�ght.  He became aware that the a�rcraft was descend�ng 
rap�dly towards the roof of a barn and he then heard two 
loud bangs.  He bel�eved these were the a�rcraft h�tt�ng 
the barn roof and then the ground.

Witnesses’ comments

There were numerous w�tnesses to the acc�dent.  The 
majority were outside the flying club house which was 
s�tuated to the north of the barn.  They observed G-BYNO 
on final approach, and all reported that the aircraft was 
d�sturbed by some turbulence; shortly afterwards there 
was a loud bang.  Then they saw the w�ng p�tch up and 
the a�rcraft turn r�ght.  They subsequently lost s�ght of 
the a�rcraft just before �t �mpacted the barn roof.

One eyew�tness was stand�ng by the s�gnals square on the 
edge of the a�rstr�p on the north-western s�de of the barn.  
He stated that he was preparing his aircraft to go flying, 
and was �nterested �n observ�ng G-BYNO as �t made �ts 
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approach to land as he wanted to get an idea of the flying 
cond�t�ons.  All appeared normal unt�l the a�rcraft was at 
approx�mately 80 ft agl when �t was d�sturbed by a gust of 
w�nd.  He saw the p�lot putt�ng large �nputs �nto the control 
frame as he corrected th�s d�sturbance.  He subsequently 
heard “someth�ng pecul�ar” and thought someth�ng had 
h�t the propeller but he d�d not see any loose art�cle come 
out of the cockp�t and felt everyth�ng was st�ll normal at 
th�s po�nt.  G-BYNO then p�tched up sl�ghtly.

He then heard a second noise similar to the first, followed 
by an unusual no�se from the eng�ne. He subsequently 
saw a w�re tra�l�ng from the a�rcraft’s control frame, 
to the r�ght s�de of the a�rcraft, beneath the propeller; 
th�s w�re then went �nto the propeller.  The w�ng then 
p�tched up and the a�rcraft turned r�ght towards the barn.  
It crashed �nto the roof of the barn �n a nose down and 
r�ght w�ng down att�tude.

Aircraft information

The Pegasus Quantum �5 �s a two-seat, we�ght-sh�ft 
controlled, flexwing microlight which consists of a 
tricycle unit or ‘trike’ suspended beneath a flexible wing 
assembly.  The tr�ke �ncorporates the eng�ne, land�ng gear, 
seats and cockp�t, and has a front strut and monopole.  The 
latter prov�des an attachment po�nt for the w�ng.  Attached 
to the w�ng �s the control frame wh�ch �s  tr�angular and 
cons�sts of a left frame, a r�ght frame and a base bar; th�s 
�s commonly called the ‘A’ frame.

Four r�gg�ng cables brace the control frame relat�ve to 
the w�ng.  Two cables run from the bottom of the left 
control frame, one forward and one rearwards, and 
s�m�larly, two cables run from the bottom of the r�ght 
control frame, one forward and one rearwards (see 
F�gures �a and �b).  These cable assembl�es cons�st of 

Figure 1a

A�rcraft layout and locat�on of replaced cables

WING
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Location of
4 replaced cables
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a length of 3mm d�ameter, 7 x 7 strand w�re rope, w�th 
a loop at each end.  The loops are formed by the cable 
pass�ng around a teardrop shaped eyelet, often called a 
thimble, through which bolts are fitted.  The loop is held 
�n place by two ferrules wh�ch are cr�mped onto the w�re 
rope us�ng a cr�mp�ng tool.  Each ferrule �s cr�mped �n 

two places form�ng two ‘necks’ �n each ferrule.  As part 
of the manufactur�ng process a s�mple gauge �s used 
to test that the dimensions of the necks are sufficiently 
small to ensure that the cables are adequately gr�pped.  It 
�s common pract�ce for protect�ve plast�c shrouds to be 
fitted to cover the ferrules. 

Locations where
cables had  pulled

through the ferrules

Figure 1b

Locat�on of the fa�lures �n the cable assembl�es
(Note: gener�c m�crol�ght model shown)

Locat�ons where 
cables had pulled 

through the ferrules



99©  Crown copyr�ght 2007

 AAIB Bulletin: 2/2007 G-BYNO EW/C2006/04/01 

On the Pegasus Quantum there are also flying wires that 
extend from the base of the control frame outboard to the 
w�ng spar, rather l�ke a brac�ng strut found on many h�gh 
wing light aircraft.  These flying wires are swept slightly 
aft, wh�ch has the effect that the max�mum loads �n the 
forward pa�r of r�gg�ng cables are h�gher than those �n 
the rear r�gg�ng cables. 

G-BYNO was bu�lt �n �999 and had logged over 
�,700 hours.  The a�rcraft operated on a Perm�t-to-Fly, 
for which its last inspection and check flight were on 
25 August 2005.

Meteorological information

The Met Office provided an aftercast for the time of the 
acc�dent.  The synopt�c s�tuat�on at �200 hrs �nd�cated 
that there was a r�dge of h�gh pressure cover�ng the 
British Isles with a light northerly flow affecting the 
Marlborough area.

The METARs for RAF Lyneham, �� nm north-west of 
Clench Common, �ssued 30 m�nutes before and after the 
acc�dent, showed that the w�nd was 
from 350º at �0 kt and there were 
FEW clouds at 4,500 ft agl.  Although 
RAF Lyneham �s �38 ft below Clench 
Common �n elevat�on, �t �s bel�eved 
that the w�nd at the a�rstr�p would 
have been comparable.

Airstrip information

Clench Common �s an a�rstr�p two 
naut�cal m�les south of Marlborough, 
W�ltsh�re, wh�ch �s predom�nately 
used by m�crol�ght a�rcraft.  It �s 
650 ft amsl and cons�sts of two 
grass runways, or�entated 34/�6 and 
05/23.  Runway 34/�6 �s 390 m �n 

length and Runway 05/23 �s 330 m �n length.  There �s 
an A�r-Ground rad�o frequency for a�rcraft operat�ons.

To the east of the threshold of Runway 34 there �s a barn 
and a collect�on of small bu�ld�ngs.  The barn �s used for 
aircraft storage and the buildings are used as offices and 
a club house.  Beh�nd these bu�ld�ngs �s a small wood of 
60 ft h�gh trees.

Wreckage information

The a�rcraft had penetrated the roof of the barn.  As a 
result the �nternal w�ng structure had fa�led caus�ng 
both the w�ngs to fold upwards, and most of the a�rcraft 
wreckage was conta�ned w�th�n the barn.  

Dur�ng the �n�t�al exam�nat�on, fa�lure of the ferrules to 
gr�p the w�re rope at one end of each of the four r�gg�ng 
cable assembl�es was ev�dent.  See F�gure 2 for an 
example of fa�led ferrules (note the w�re rope has pulled 
through the ferrules) and F�gures �a and �b for a d�agram 
show�ng the locat�on of the four cables.  No ferrules or 
plast�c shrouds were found on the rear ends of the two 

Figure 2
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rear cables and these cable ends had damage cons�stent 
w�th hav�ng been struck by the propeller. 

A search of the ground under the aircraft’s likely final 
approach path revealed several p�eces of propeller 
and two blue plast�c shrouds.  These two shrouds had 
damage cons�stent w�th hav�ng been struck by the 
propeller, and ferrules were present �ns�de both of them.  
Photographs of the a�rcraft taken as �t was tax��ng pr�or 
to the accident flight confirmed that blue plastic shrouds 
were present on the rear end of both the rear cables.  The 
wreckage tra�l was therefore cons�stent w�th the cable 
ends pull�ng through the ferrules of the two rear r�gg�ng 
cable assemblies, whilst in flight. 

The ferrules on G-BYNO were compared w�th those 
on another a�rcraft of a s�m�lar type at the s�te and the 
G-BYNO ferrules were found to have a substant�ally 
smaller wall th�ckness.

Previous maintenance activity

The owner of the aircraft was a qualified microlight 
instructor with over 7,000 flying hours.  He had noticed 
that there were s�gns of corros�on �n all four r�gg�ng 
cables and on 22 March 2006 all four r�gg�ng cable 
assembl�es were replaced.  The owner of the a�rcraft 
stated that, due to many days of poor weather, there 
was a lot of flying training planned.  He was also 
concerned that new cable assembl�es suppl�ed from 
the manufacturer m�ght take over a week to arr�ve 
s�nce a recent order of parts had been lost �n trans�t.  
He therefore asked an acqua�ntance, known to have 
significant experience in cable making, to make a set of 
cable assembl�es for the a�rcraft us�ng tools and parts 
available at the airfield workshop.

The acqua�ntance was ret�red but had over 35 years 
exper�ence w�th hang-gl�ders and m�crol�ghts, �nclud�ng 

work�ng for an organ�sat�on that manufactured 
m�crol�ght a�rcraft.  He was also �nterv�ewed and he 
recalled agree�ng w�th the owner that the cables needed 
replac�ng.  He felt comfortable w�th ass�st�ng s�nce he 
was experienced in making cables, and he was confident 
that he had the correct w�re rope (mater�al type and s�ze), 
the correct tools and the correct gauge w�th wh�ch to 
check the compress�on of the ferrules.  

A representat�ve from the a�rcraft manufacturer attended 
the accident site.  He confirmed that the replacement 
r�gg�ng cables assembl�es had been made us�ng a correct 
type of w�re rope and the correct tools; however, the 
ferrules used were of a d�fferent type from those used by 
the manufacturer. 

The aircraft had flown for a total of 1 hour and 50 minutes 
on three flights, not including the accident flight, since 
the cables were replaced.

British Microlight Aircraft Association (BMAA) 
Guide to Airworthiness Procedures

The BMAA Gu�de to A�rworth�ness Procedures covers 
a w�de range of a�rcraft types and �ncludes sect�ons 
covering both modifications and maintenance. 

The Modifications section starts with the following 
words: 

‘It is not legal to fly any modified aircraft, including 
a microlight, without first obtaining appropriate 
approval for the modification.…’.  

Modifications are classified as Major or Minor, and both 
need to be approved by the BMAA.  The definition of a 
Major modification is as follows:
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‘A major modification is a change to the state 
of the aircraft that affects the primary aircraft 
structure, flying controls, aerodynamic surfaces, 
powerplant design and operation, flight or 
ground handling.  It may also sometimes 
comprise a collection of minor modifications 
that in combination are of sufficient complexity 
to justify this definition.  Minor modifications are 
those that do not meet the above classification.’

It is noted that repairs are classified and treated in the 
same way as modifications.

The Ma�ntenance sect�on starts w�th the follow�ng 
words: 

‘General maintenance tasks, such as replacing 
hoses, engine components and other such 
consumable items need not be submitted to the 
BMAA for approval.  In general, this holds true 
where ‘form, fit and function’ is not altered and 
components are replaced with fully interchangeable 
parts approved by the manufacturer’.

There �s no expl�c�t warn�ng �n the ma�ntenance sect�on 
that the fitting of non-manufacturer-approved parts 
in safety-critical areas requires a major modification 
appl�cat�on form to be subm�tted to the BMAA for 
approval.

The BMAA were contacted and confirmed that had a 
major modification application form been submitted for 
the cables �n G-BYNO the appl�cat�on would have been 
rejected on the grounds that only parts approved by the 
manufacturer should be used.

Operator’s Manual

The Operator’s Manual conta�ns a sect�on on the 
ma�ntenance of r�gg�ng cables as follows: 

‘WARNING. Kinked, corroded or damaged 
cables should be changed at once with new 
factory supplied items. Flying with damaged 
cables could cause structural failure, resulting 
in injury or death.’

Comparison of the G-BYNO cables with factory 
supplied items

A compar�son was made between the cable assembl�es 
fitted to G-BYNO and a new set supplied from the 
manufacturers.  The only d�scernable d�fference was 
the type of ferrule used; see F�gure 3 for a compar�son 
of uncr�mped ferrules, and F�gures 4a and 4b for a 
compar�son of the end of cable assembl�es.  The follow�ng 
compar�sons were made: 

Physical properties of the ferrules

The mass, wall th�ckness, �nternal d�ameter, hardness 
and chem�cal compos�t�on were determ�ned us�ng 
metallurg�sts where appropr�ate.  One end of each of the 

Figure 3
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four cables had fa�led and the phys�cal propert�es of all 
the ferrules from G-BYNO’s cable assembl�es that had 
fa�led are tabulated below.  Two ferrules are used at each 
end of the four cables, mak�ng a total of e�ght ferrules.  
However, only seven ferrules were recovered from the 
acc�dent s�te as one of the ferrules from the rear end of 
the rear cables was not found.  

Ferrules from G-BYNO cables 
(mean value of seven ferrules that 

fa�led)

Ferrules from factory-suppl�ed 
cables

Mass (g) 4.7 7.4

D�ameter of hole for w�re rope (mm) 
before cr�mp�ng 3.7 4.0

Wall Th�ckness (mm) �.5 2.2

W�dth (mm) – d�mens�on of “neck” 
�n ferrule after cr�mp�ng 8.5 9.2

Figure 4a

End of cable assembly (factory-suppl�ed)

Figure 4b

End of cable assembly (G-BYNO)

Two unused ferrules, one of the type used on G-BYNO 
and one of the type used �n factory-suppl�ed cables, were 
obta�ned.  The w�dths, before cr�mp�ng, were ��.0 mm 
and �3.2 mm respect�vely.  Thus the effect of cr�mp�ng 
the ferrules �n G-BYNO was to reduce the w�dth of the 
ferrule, �e produce a neck, �n two places, typ�cally from 
��.0 mm to 8.5 mm; a compress�on of 2.5 mm.  For the 

Photo: QinetiQ Photo: QinetiQ
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manufacturer’s suppl�ed cables the reduct�on was from 
�3.2 to 9.2 mm; a compress�on of 4.0 mm.

The chem�cal compos�t�on of the seven ferrules that fa�led 
on G-BYNO and a ferrule from a factory-suppl�ed cable 
were determ�ned us�ng Energy D�spers�ve X-ray (EDX) 
analys�s �n a scann�ng electron m�croscope.  The analys�s 
concluded that all seven ferrules from G-BYNO 
that fa�led were pure copper.  The ferrule from 
a factory-suppl�ed cable was also determ�ned to 
be, apart from the th�n ant�-corros�on coat�ng, 
pure copper.  There rema�ns the poss�b�l�ty that 
beryll�um, wh�ch cannot be detected us�ng EDX 
analys�s, could be present �n the ferrules tested 
although th�s �s cons�dered unl�kely.

V�ckers hardness tests were also carr�ed out 
on cr�mped and uncr�mped ferrules for both 
G-BYNO and factory-suppl�ed parts.  Such �s 
the s�ze of the ferrules that the cr�mp�ng process 
has the effect of significantly hardening the 
mater�al.  The tests concluded that the copper 
used in the G-BYNO ferrules was significantly 
harder than that used for factory-suppl�ed 
parts.  Th�s probably resulted �n the G-BYNO 
ferrules hav�ng �nherently less fr�ct�on between 
the �nternal ferrule surfaces and the w�re rope 
compared to the factory-suppl�ed ferrules.

The end of one cable assembly from 
G-BYNO that d�d not fa�l, and a comparable 
factory-suppl�ed �tem were sect�oned and 
pol�shed.  The sect�ons were made through the 
ferrules and w�re rope �n the reg�on of the neck 
produced by cr�mp�ng.  F�gure 5a and F�gure 
5b show the sect�ons from the factory-suppl�ed 
cables and G-BYNO respect�vely.  Compar�ng 
the two sect�ons �t �s ev�dent that for the 
factory-suppl�ed �tems there �s: 

a) more contact between strands of the w�re rope 
and the ferrule;

b) more contact between the strands and other 
strands of w�re rope;

c) less vo�d space.    

Figures 5a (top) and 5b (bottom)

Sect�ons through cr�mped ferrules

Photos: QinetiQ
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Length of cable assemblies

Cables that are over-length can be subject to ‘snatch�ng’ 
and therefore become more h�ghly loaded.  Therefore 
the cable assemblies fitted to G-BYNO were measured 
and compared to the d�mens�ons on the manufacturer’s 
draw�ngs.  The accuracy of the measurements was 
comprom�sed s�nce one end of each of the four cables 
had fa�led caus�ng the th�mble (the key component that 
defines the length) to become detached, and both the rear 
cables were damaged by the propeller.  As a result of the 
measurements �t was concluded that �t was l�kely that the 
G-BYNO cable assembl�es were of the correct length.

Cable loading

For th�s a�rcraft, at an all-up we�ght of 409 kg, the load 
�n these cables at the +4g des�gn case �s �.66 kN.  The 
manufacturer est�mated that dur�ng the approach to land 
+2g loads could be expected and, w�th control forces 
added the loads �n the cables would be about �.0 kN. 

The manufacturer est�mated that the m�n�mum load 
requ�red to cause these cables to fa�l �s 5.4 kN.
  
Destructive testing

One end of each of the four cable assembl�es on 
G-BYNO had fa�led.  Such cables carry tens�le loads 
only and therefore the magn�tude of the load at the end 
that d�d not fa�l was the same as that at the end that d�d 

fa�l.  Therefore destruct�ve test�ng of the cable ends 
that d�d not fa�l �nd�cates the l�kely upper max�mum 
of the load of the fa�led end of the cable; the load at 
fa�lure may well have been much less.  Two cables from 
G-BYNO, namely the forward end of the left forward 
cable and the forward end of the left rear cable, were 
tested us�ng tens�le load test�ng equ�pment.  The appl�ed 
stra�n rate was 5 mm/m�nute, unt�l fa�lure.  Three ends of 
manufacturer suppl�ed cables were s�m�larly tested.  The 
results are conta�ned �n the table below.

The cables suppl�ed by the manufacturer fa�led �n 
overload at the base of the ferrule, as was expected.  It �s 
usual �n such tests to ach�eve a max�mum load �n excess 
of the nom�nal load for the w�re rope alone.  As noted 
above the manufacturer uses a m�n�mum fa�lure load for 
th�s sta�nless steel w�re rope of 5.4 kN.  

The G-BYNO cables pulled through the ferrules, 
indicative of insufficient purchase by the ferrules, without 
the w�re rope fa�l�ng.  The two results for G-BYNO 
cables show significant variation and, importantly, it 
should be noted that the other ends of the cables tested 
must have fa�led on the a�rcraft at lower loads than those 
ach�eved dur�ng the tests.  The destruct�ve tests on the 
G-BYNO cables resulted �n the appearance of the cable 
ends be�ng s�m�lar to that found on the fa�led cables ends 
at the wreckage s�te - see F�gure 2. 

Cable Maximum load (kN)

Manufacturer’s cable – A 6.98

Manufacturer’s cable – B 7.03

Manufacturer’s cable – C 6.69

G-BYNO - forward end of left forward cable 3.45

G-BYNO - forward end of left rear cable 2.39
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Analysis

All four r�gg�ng cable assembl�es were found fa�led at 

the wreckage s�te.  All four had been fabr�cated us�ng 

a correct type of w�re rope, the correct tools and of 

lengths wh�ch appeared to be correct.  However, all four 

cable assembl�es were made us�ng �ncorrect ferrules 

and therefore d�d not conform to e�ther the BMAA’s 

Gu�de to A�rworth�ness Procedures or the Operator’s 

Manual.

The two test results for cables from G-BYNO (2.39 kN 

and 3.45 kN) showed significant variation and were most 

probably h�gher than the loads wh�ch caused the cables 

to fa�l �n the acc�dent.  It �s poss�ble that the lowest load 

to fa�l the cables at the other end was cons�derably less 

than these values. However the tested loads are h�gher 

than the loads that the manufacturer est�mated for the 

a�rcraft on approach and thus �t cannot be stated w�th 

certa�nty that the cables fa�led because they could not 

sustain the normal in-flight load conditions.  It remains 

poss�ble that some load case was exper�enced wh�ch 

was outs�de the +4g des�gn case.  There �s, however, 

no d�rect ev�dence for th�s.  Also there m�ght have been 

some sl�ppage and progress�ve fa�lure of the cables 

during flight prior to the final failure of the cables at 

the t�me of the acc�dent. 

These tests also confirmed that the tested cables from 

G-BYNO fa�led as a result of the w�re rope pull�ng 

through the ferrules.  Th�s resulted �n the cable ends 

hav�ng a s�m�lar appearance to those found at the 

wreckage s�te.  The lower wall th�ckness of the ferrules 

used for the G-BYNO r�gg�ng cables appears to have 

resulted �n reduced gr�p on the w�re rope and th�s 

conclus�on �s supported by the comparat�ve photographs 

of the sect�ons through the cable assembl�es.  The 

copper used �n the ferrules for G-BYNO was harder 

than that used for factory-suppl�ed cable assembl�es 
and th�s �s also l�kely to have reduced the gr�p �ns�de 

the ferrule.  

The eyew�tness ev�dence �nd�cated that at least two 
cables fa�led w�th the a�rcraft on approach and that 
at least one cable struck the propeller.  The two blue 
shrouds from the rear two r�gg�ng cables were found 
on the airfield under the likely flight path of the aircraft 
and these prov�ded very strong ev�dence that the two 
rear r�gg�ng cables fa�led pr�or to �mpact w�th the barn.  
It was not poss�ble to be certa�n �f the front cables, 
wh�ch typ�cally carry h�gher loads than the rear cables, 
fa�led before the rear cables, or �ndeed fa�led before 
�mpact w�th the barn.  However, the descr�pt�on of 
the a�rcraft’s trajectory from the eyew�tnesses would 
suggest that the front left cable failed first, causing the 
w�ng to p�tch up and the a�rcraft to turn r�ght, followed 
very shortly afterwards by the front r�ght cable fa�l�ng.  
The fact that the two forward cables carry h�gher loads 
than the rear two cables makes �t more l�kely that the 
forward cables failed first.  This would have allowed 
the rear cables to be struck by the propeller.

Wh�lst the dec�s�on to replace the four r�gg�ng cable 
assembl�es appears to have been correct and t�mely, an 
�mportant l�nk �n the cha�n of causes of th�s acc�dent 
was the dec�s�on not to purchase factory-suppl�ed 
parts.  The Operator’s Manual clearly states that 
factory-suppl�ed cables should be used as replacements.  
The sect�on ent�tled ‘Ma�ntenance’ �n the BMAA Gu�de 
to A�rworth�ness Procedures could be more expl�c�t �n 
stat�ng that when replac�ng safety-cr�t�cal �tems, e�ther 
fully �nterchangeable parts approved by the manufacturer 
must be used, or a modification needs to be submitted 
for BMAA approval.  Therefore the follow�ng safety 
recommendat�on �s made a�med at ensur�ng that approved 
parts are used for safety-cr�t�cal �tems:
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Safety Recommendation 2007-007 

It �s recommended that the BMAA update the�r Gu�de to 
A�rworth�ness to state clearly that only parts approved 
e�ther by the manufacturer or �n a BMAA approved 
modification, should be used for the replacement of all 
safety cr�t�cal �tems.  


