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ACCIDENT

Aircraft Type and Registration: P�per PA-38-��2 Tomahawk, G-BYLE

No & Type of Engines: � Lycom�ng O-235-L2C p�ston eng�ne

Year of Manufacture: �982

Date & Time (UTC): 22 October 2005 at 0839 hrs

Location: Near B�gg�n H�ll A�rport, Kent

Type of Flight: Tra�n�ng

Persons on Board: Crew - 2 Passengers - None

Injuries: Crew - 2 (Fatal) Passengers - N/A

Nature of Damage: A�rcraft destroyed

Commander’s Licence: Commerc�al P�lot’s L�cence w�th Fly�ng Instructor 
Rat�ng and CAA author�sed Fl�ght Exam�ner

Commander’s Age: 60 years

Commander’s Flying Experience: 4,45� hours (no record of any exper�ence on type)
 Last 90 days - 39 hours
 Last 28 days - �8 hours

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

Synopsis

Shortly after takeoff the a�rcraft exper�enced an eng�ne 
problem wh�ch was probably the result of water 
contam�nat�on of the fuel.  In the resultant s�tuat�on, the 
recommended opt�on was to land stra�ght ahead �nto a 
field.  However, possibly influenced by a partial engine 
recovery, the commander dec�ded to attempt to turn back 
towards the departure runway.  The a�rcraft had turned 
through approximately 180º to the left when it stalled 
and crashed.  

Background to the flight

A few months prior to the accident flight, the commander 
had contacted the Ch�ef Fly�ng Instructor (CFI) of the 
Fly�ng Club that operated G-BYLE and offered h�s 

services as a flying instructor.  The CFI had known 

the commander for many years, knew that he was an 

exper�enced �nstructor and exam�ner, and had agreed 

that he would employ h�m when an add�t�onal �nstructor 

was requ�red.  

On Thursday 20 October 2005, the CFI contacted the 

commander and asked h�m �f he would be ava�lable 

for �nstruct�onal dut�es on Saturday, 22 October.  The 

commander agreed and arranged to be at the flying club 

early on the Saturday morn�ng.  The CFI was aware 

that, somet�me after the �n�t�al contact, the commander 

had v�s�ted the club and spoken to h�s other full-t�me 

�nstructor.
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The student �nvolved �n the acc�dent had been a member 
of the flying club since 22 January 2005.  Since then, he 
had completed 26 flights totalling about 29 hours.  He had 
not flown solo and had last flown an instructional flight 
on � October 2005, three weeks before the acc�dent.

The previous flight of G-BYLE had been on 20 October 
2005, two days before the acc�dent, when two other p�lots 
had flown the aircraft from Biggin Hill to North Weald 
and back.  At the completion of the flight, the pilots’ 
recollect�on was that the fuel gauges �nd�cated between 
�/3 and �/2 full �n each of the two w�ng tanks.  They also 
commented on two aspects.  F�rstly, on �n�t�al appl�cat�on 
of electr�cal power, the fuel gauge had �nd�cated that 
the left fuel tank was empty; a visual check of the tank 
contents �nd�cated that �t was about 2/3 full.  However, 
after eng�ne start, the fuel gauge �nd�cated correctly and 
did so for the rest of the flight.  The pilots also noted that, 
during the pre-flight external checks it was necessary to 
dra�n three fuel-tester conta�ners of water from the left 
fuel tank (a typ�cal, tubular fuel dra�n test conta�ner holds 
approx�mately 35 cc of l�qu�d).  There was no �nd�cat�on 
of water �n the r�ght fuel tank or the gascolator.

History of the flight

On the day of the accident, the flying club operations 
ass�stant arr�ved at about 0720 hrs to open up the club.  A 
few m�nutes after she d�d so, the student arr�ved and had a 
cup of coffee before tak�ng the keys of G-BYLE and go�ng 
to do the pre-flight external checks on the aircraft.  Shortly 
after, the commander arr�ved and �ntroduced h�mself to 
the operat�ons ass�stant.  She had been pre-warned by the 
CFI that the commander would be do�ng some �nstruct�ng 
and arranged for h�m to complete the club membersh�p 
form.  She also showed h�m where the student records 
were kept and saw h�m take out a record and read �t.  He 
then commented that he would be do�ng a c�rcu�t deta�l, 
checked the Techn�cal Log for the a�rcraft and booked out 

for the flight.  He also commented that, as there would be 

no need for a long br�ef, he would go and jo�n h�s student 

at the a�rcraft.

Wh�le the student was alone at the a�rcraft, the a�rport 

refuell�ng truck arr�ved and �ts operator began refuell�ng 

a�rcraft.  G-BYLE was the second a�rcraft refuelled at 

about 0755 hrs and 65 l�tres were loaded �nto the a�rcraft 

to fill both fuel tanks.  

Analys�s of the rad�o record�ng from B�gg�n H�ll ‘Tower’ 
on frequency �34.800 MHz, showed that G-BYLE 
checked �n at 08�8 hrs w�th a request to tax� for a c�rcu�t 
deta�l.  Paperwork later found �n the a�rcraft revealed 
that the commander had logged the brake release t�me as 
0820 hrs.  The paperwork also showed that the commander 
had noted the latest B�gg�n H�ll weather report.  The 
club CFI was also flying that morning and had heard 
G-BYLE call for tax� clearance.  Shortly after, as the CFI 
tax�ed away from the a�rcraft power check area, he saw 
G-BYLE wa�t�ng to tax� �n to the area.  The next rad�o 
commun�cat�on from the a�rcraft was at 0830 hrs when 
G-BYLE reported ready for departure.  The controller 
�nstructed the a�rcraft to hold pos�t�on and was then 
busy w�th other a�rcraft on the frequency.  At 0834 hrs, 
G-BYLE transm�tted aga�n that the a�rcraft was ready 
for departure and the crew were adv�sed that they would 
be called back as there was another a�rcraft depart�ng on 
Runway 03.  Then, at 0837 hrs G-BYLE was cleared to 
take off from Runway 2� for r�ght hand c�rcu�ts w�th a 
surface wind of 240º/ 05 kt.  After acknowledging this 
clearance, the next transm�ss�on from G-BYLE was at 
0838 hrs w�th the follow�ng message:  “ER LIMA ECHO 

I’VE GOT A PROBLEM CAN I COME BACK AND LAND 

ON ZERO THREE”.  The controller �mmed�ately cleared 
the a�rcraft to do so and to make a left turn.  G-BYLE 
confirmed that the aircraft would turn left.  At 0839 hrs, 
the controller cleared the a�rcraft to land on Runway 03 
but rece�ved no reply.
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When the tower controller heard the �n�t�al call from 
G-BYLE, he noted that the a�rcraft was already �n a turn 
to the left.  Follow�ng h�s transm�ss�on to G-BYLE, he 
then �nstructed another a�rcraft to go-around from an 
approach to Runway 2�.  The approach controller was 
also �n the v�sual control room and had watched the 
a�rcraft.  She had seen �t turn sl�ghtly to the r�ght after 
takeoff and then start turn�ng to the left.  By then, the 
tower controller was concerned that the a�rcraft would 
not make it back to the airfield and activated the crash 
alarm.  The a�rcraft d�sappeared beh�nd trees to the south 
of the airfield in a nose-down attitude.

The crash alarm was recorded as be�ng act�vated at 
0839 hrs and the AFRS recorded the�r arr�val on the 
crash scene at 0844 hrs.  The local F�re Serv�ce arr�ved 
on the scene at about the same time.  There was no fire 
and w�th no �nd�cat�on of l�fe from the occupants of the 
aircraft, the fire fighters laid and maintained a foam 
blanket around the area of the a�rcraft.

Near the a�rport, there were w�tnesses who saw the 
aircraft during its last moments of flight.  One witness 
had prev�ously worked as an a�rcraft eng�neer at the 
a�rport.  He was �n the dr�veway of h�s house, located 
some 400 metres south of the a�rport, when he heard a 
“popping” no�se from an a�rcraft and looked towards �t.  
The a�rcraft, wh�ch he recogn�sed as a P�per Tomahawk, 
was com�ng from the a�rport.  It appeared to have 
turned to the r�ght because the normal departure from 
the southerly runway was d�rectly over h�s house.  The 
a�rcraft was much lower than normal and appeared to 
be descend�ng.  He then heard the eng�ne no�se �ncrease 
and sound “smooth” for a couple of seconds before 
go�ng back to the “popping” no�se.  He descr�bed the 
“popping” no�se as s�m�lar to that occurr�ng dur�ng a 
magneto check when one magneto was part�cularly bad 
result�ng �n a large rpm drop.  The a�rcraft cont�nued 

towards the south and he lost s�ght of �t beh�nd a tree.  
He moved pos�t�on and saw �t aga�n.  It was very low and 
almost �n plan v�ew.  He was then aware of the a�rcraft 
po�nt�ng almost d�rectly towards h�m at about 50 feet 
agl.  His impression was that it was flying very slowly 
and he thought that �t had just started a turn towards 
the left when the left w�ng went down sharply.  He saw 
the a�rcraft str�ke the ground almost vert�cally w�th the 
unders�de po�nt�ng towards h�m but at an angle.  Dur�ng 
the last manoeuvres, he could not hear any eng�ne no�se.  
He asked h�s w�fe to r�ng the emergency serv�ces and 
he ran towards the a�rcraft but �t was apparent that the 
occupants had not surv�ved.  Near the a�rcraft he could 
see and smell a substant�al amount of fuel.  One other 
w�tness, who �s also an a�rcraft eng�neer, also heard the 
a�rcraft.  H�s �mpress�on was that the throttle had been 
retarded and he thought that the p�lot was pract�s�ng an 
eng�ne fa�lure after takeoff.  After one or two “pops” 
from the eng�ne, he was no longer aware of any eng�ne 
no�se.  He saw the a�rcraft turn to the left w�th �ts bank 
angle increasing to about 85 to 90º.  Then, the nose of 
the a�rcraft came down and the a�rcraft d�ved towards 
the ground but roll�ng left as �t d�d so.  There were other 
w�tnesses who saw the a�rcraft �n �ts last moments of 
flight.  Their descriptions of the aircraft’s manoeuvres 
were generally cons�stent and none of the w�tnesses 
mentioned seeing smoke, flame or liquid coming from 
the a�rcraft.  One w�tness stated that she had seen 
someth�ng drop from underneath the a�rcraft shortly 
before the crash; she described the object as round and 
black and thought that �t was a wheel.

Weather

The METAR for B�gg�n H�ll A�rport at 0820 hrs on the 
day of the accident showed a surface wind of 240º/05 kt 
varying between 200º and 300º, visibility of 10 km 
or more, cloud scattered at 2,000 feet and broken at 
2,500 feet, air temperature of 11ºC with a dew point of 
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9º C and a QNH of 998 mb.  Using the CAA carburettor 
�c�ng chart, these cond�t�ons would be conduc�ve to 
ser�ous �c�ng at any power.

The Met Office provided information on the rainfall 
between the previous flight of G-BYLE and the accident 
flight.  The nearest site where rainfall was recorded was 
at Kenley, some 5 nm from B�gg�n H�ll.  Th�s �nd�cated 
that a total of �2.6mm (�/2 �nch) of ra�n had fallen between 
0700 hrs and �900 hrs on the day before the acc�dent.

Medical

Post-mortem exam�nat�ons revealed no ev�dence of 
pre-ex�st�ng natural d�sease �n e�ther p�lot wh�ch could 
have caused or contr�buted to death or to the acc�dent.  
Both p�lots had d�ed from very severe mult�ple �njur�es 
of the type typically seen in high-energy crashes; death 
would have been v�rtually �nstantaneous.  It was not 
poss�ble to deduce wh�ch of the p�lots was handl�ng the 
a�rcraft at the t�me of the crash.  The relat�ve we�ghts of 
the p�lots were as follows:  commander 82.� kg (�8� lb), 
student 95 kg (209 lb).

Med�cal enqu�r�es �nd�cated that the commander had been 
undergo�ng some treatment but had not �nformed the 
CAA.  The patholog�st d�d not cons�der that the unreported 
med�cal cond�t�on had any bear�ng on the acc�dent.

Operational aspects

The P�lot’s Operat�ng Handbook (POH) for the a�rcraft 
was held in the flying club.  Relevant extracts from the 
POH were as follows:

�. The bas�c empty we�ght of the a�rcraft was 
�,236 lb (wh�ch �ncluded �2 lb of unusable 
fuel).

2. The max�mum allowable we�ght of the a�rcraft 
was �,670 lb.  The CG l�m�ts at max�mum 

we�ght were between 73.5 and 78.5 �nches aft 
of datum.

3. The total fuel capac�ty was 32 US gallons (26.6 
Imper�al gallons).

4. The best angle of cl�mb speed was 6� KIAS 
and the best rate of cl�mb speed was 70 KIAS.

5. The stalling speed ‘clean’ in level flight at 
�,670 lb we�ght was 48 KIAS. 

6. The procedures for an eng�ne power loss 
dur�ng takeoff (�f a�rborne) �ncluded the 
follow�ng adv�ce:  ‘At low altitudes with a 
failed engine, turns should not be attempted, 
except for slight and gentle deviations to avoid 
obstacles.  A controlled crash landing straight 
ahead is preferable to risking a stall which 
could result in an uncontrolled roll and crash 
out of a turn.’

The est�mated we�ght of the a�rcraft based on a full 
fuel load less tax� fuel (approx�mately �75 lb) and the 
respect�ve we�ghts of the commander (�9� lb) and 
student (209 lb) was �,8�� lb.  Th�s was �4� lb above 
the max�mum allowable we�ght.  The CG was est�mated 
as 76.7 �n aft of datum, wh�ch was w�th�n the l�m�ts 
specified at the maximum allowable weight.

The flying club had registered with the CAA as a facility 
for PPL tra�n�ng.

The club had a flying order book which included the 
follow�ng �nstruct�ons:

�. ‘It is required that all Pilots, Students and flying 
Staff read this Order Book every six months 
and sign the signature book accordingly.’  
Note: There was no ev�dence of any s�gnature 
book.
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2. ‘Flying instruction may only be conducted in 
Company operated aircraft, by instructors so 
approved by the Chief Flying instructor.’

3. ‘All licenced Pilots intending to use Company 
aircraft, must undertake an initial Dual Check 
Flight with a Company Instructor before being 
allowed to Fly solo in a Company aircraft.  This 
rule applies regardless of the Pilot’s previous 
experience.’

Exam�nat�on of the commander’s logbook �nd�cated 

that he normally operated from Redh�ll Aerodrome but 

had also flown from Biggin Hill Airport.  Most of his 

recent flying had been in Cessna 152 and Grumman 

AA-5A a�rcraft.  There was no ava�lable record that he 

had completed any flights in a Piper PA-38 between 

20 September �996 and the date of the acc�dent.

The commander was last re-val�dated as a Fly�ng 

Instructor on �3 September 2003, val�d unt�l 

�2 September 2006.  He had also renewed h�s CAA 

Flight Examiner qualification in September 2005.  

The student’s regular �nstructor cons�dered that the 
student was enthus�ast�c and consc�ent�ous �n h�s 
approach to flying and assessed him as being close to solo 
standard.  He was also confident that the student would 
be comprehensive in his pre-flight external checks.  The 
instructor also confirmed that the normal procedure for 
fuel select�on was to change the tank select�on pr�or to 
the eng�ne power check.  He had also d�scussed w�th the 
student, the act�ons �n the event of an eng�ne fa�lure after 
takeoff, and had br�efed h�m never to attempt a ‘turnback’ 
�n that s�tuat�on.  F�nally, the �nstructor also stated that he 
and h�s students would normally select carburettor heat 
to ‘HOT’ approx�mately every 5 m�nutes on the ground 
if the aircraft was held on the ground prior to takeoff; for 
takeoff, the heat selector would be at ‘COLD’.

The a�rport procedures for takeoff from Runway 2� were 
for the a�rcraft to rema�n at or below 500 ft QFE unt�l 
passing the upwind end of the runway; the circuit height 
was �,000 feet QFE.  Beyond the a�rport boundary to the 
south, the ground falls away towards a valley.

Wreckage examination at the scene

The a�rcraft crashed onto a res�dent�al road form�ng part 
of a hous�ng estate �n the valley just to the south of the 
airfield, at a position approximately 400 metres from the 
end of Runway 2� and some �60 ft below runway level.
  
The pattern of structural damage together w�th ground 
marks and other ev�dence at the scene �nd�cated that the 
a�rcraft had been �n a steep descent, p�tched approx�mately 
70º nose down and sideslipping to the left with some 
rotat�onal momentum to the left.  These parameters were 
cons�stent w�th an �nc�p�ent sp�n to the left.  The �mpact 
�nto the tarmac roadway was severe and the forward 
fuselage and w�ng lead�ng edges were crushed back 
almost as far as the main landing gears.  During the final 
part of �ts descent, the a�rcraft’s left w�ng severed an 
overhead domestic electrical supply cable; its nose and 
r�ght w�ng struck the bonnet and s�de panels respect�vely 
of a l�ght van parked �n the roadway.  Desp�te sever�ng 
the electr�cal supply cables and the breakup of both 
�ntegral fuel tanks, wh�ch released all the fuel on board 
the aircraft, there was no fire; nevertheless, the wreckage 
and surround�ng roadway were comprehens�vely covered 
with foam by fire fighters attending the scene.

No ev�dence could be found at the scene to show that the 
eng�ne was operat�ng under power at the t�me of �mpact.  
The propeller had broken away from the crankshaft 
dur�ng the �mpact, but the fracture character�st�cs were 
cons�stent w�th a predom�nantly bend�ng mode of fa�lure 
with no evidence of a significant torsional component 
of fa�lure.  One blade, wh�ch was folded back beneath 
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the rema�ns of the eng�ne, was heav�ly and �rregularly 
scored on �ts forward face �n the t�p reg�on, and more 
regularly at an approximately 45º angle to the chord 
over a reg�on nearer the root.  The other blade projected 
vert�cally, clear of the wreckage, and was undamaged 
except for a rearward bend at approx�mately 30% 
span.  The cond�t�on of th�s blade matched damage 
to the bonnet of the van wh�ch the a�rcraft had struck 
�nclud�ng transfer of red pa�nt from the propeller t�p.  
Both the cond�t�on of the propeller �tself and the pattern 
of damage and pa�nt transfer on the van’s bonnet were 
cons�stent w�th the propeller hav�ng been effect�vely 
stopped at the t�me of �mpact.  

The eng�ne was extens�vely damaged �n the ground 
impact.  In particular, the carburettor casing and float 
chamber had broken open; the mechanical fuel pump 
mount�ng had fractured, and �ts assoc�ated p�pework 
partially torn away; and the fuel strainer and water 
dra�n assembly (gascolator) was broken apart. These 
components specifically, and the wreckage generally, 
were extens�vely contam�nated w�th water and foam 
appl�ed by the emergency serv�ces and no un�mpa�red 
samples of fuel could be recovered.

The cockp�t controls would have been subject to 
significant disturbance during the impact sequence, and 
no rel�able �nd�cat�ons as to the�r pre-�mpact state could 
be determ�ned at the scene.  

Detailed examination of the wreckage

The wreckage was recovered to the AAIB’s fac�l�ty near 
Farnborough for deta�led exam�nat�on.  

Engine

The eng�ne was taken to an approved eng�ne overhaul 
agency, where �t was d�sassembled and �nspected under 
AAIB superv�s�on. 

The eng�ne suffered extreme damage �n the �mpact but �t 
was possible to confirm that there had been no mechanical 
fa�lure of core components and noth�ng was found to 
suggest that there had been any pre-�mpact fa�lure of 
relevant anc�llary parts.  All spark plugs were of normal 
appearance and it was possible to confirm by test that the 
left magneto was serv�ceable at the t�me of �mpact. 
  
Fuel system

At the t�me of �mpact, the fuel selector valve was set 
to supply the eng�ne from the left tank.  However, the 
fuel system p�pework was extens�vely d�srupted by the 
�mpact and no fuel res�dues were recovered.  Each of the 
fuel filler caps was in place and in the locked position, 
but the left cap was loose to the extent that �t could be 
rocked on �ts seat.  The r�ght cap was somewhat looser 
than expected, but �t d�d not rock on �ts seat.  

The PA-38 filler cap is a deceptively complex 
mechan�sm.  The seal assembly compr�ses a stack of 
three gaskets: a th�n rubber gasket seal wh�ch abuts the 
face of the filler neck, backed by two very thin and stiff 
spr�ng gaskets.  The stack �s clamped centrally w�th�n 
the concave unders�de of the fuel cap hous�ng result�ng 
in the stack adopting a slightly conical profile.  When 
the cap �s locked down �nto pos�t�on by the act�on of a 
bayonet mechan�sm, the rubber seal�ng gasket �s pressed 
down onto the face of the filler neck.  The relatively 
soft mater�al of th�s gasket accommodates any small 
surface �mperfect�ons wh�lst the th�n (sl�ghtly con�cal) 
back�ng gaskets act as a c�rcumferent�al spr�ng wh�ch 
pushes the gasket down around the whole per�phery to 
accommodate any larger-scale undulat�ons wh�ch may 
ex�st at the seal �nterface.  

The sect�ons of fuel tank roof �ncorporat�ng the fuel 
filler caps and their associated housings were excised 
from the rema�n�ng w�ng structure and the effect�veness 
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of each of the cap seals as a barr�er aga�nst water �ngress 
was tested.  When held under a water tap, �t was found 
that the seal on the left cap adm�tted water at a rate of 
between 750 cc and 860 cc per minute; no water passed 
the seal on the right filler cap.  Careful measurements 
to check for poss�ble �mpact deformat�on of the mat�ng 
surfaces el�m�nated �mpact damage as a poss�ble cause 
of the poor seal.  It was ev�dent that the seal was 
defect�ve pr�or to the acc�dent, and that �f cond�t�ons 
prior to the flight had been conducive to rainwater 
finding its way in substantial quantities into the area 
surrounding around the filler cap, then it could readily 
have entered the tank.  

Examination of the filler cap bayonet mechanisms 
revealed that on each cap the project�ng lugs (wh�ch 
abut the bayonet-cams) were grossly worn, to the extent 
that each lug was worn r�ght through, beyond �ts full 
th�ckness, see F�gures � and 2.  The effect of th�s wear 
was to reduce significantly the extent to which the cap 
was pulled down onto �ts seat, w�th a commensurate 
reduct�on �n the amount of compress�on of the seal 
assembly and an assoc�ated loss of seal effect�veness.  

Age-related crack�ng was clearly v�s�ble around the 
per�phery of the rubber seal�ng gasket from the left cap, 
but for the most part these cracks d�d not extend �nto 
the work�ng (contact) area of the seal.  Th�s crack�ng 
was less significant in terms of the deterioration in 
seal performance than the reduced compress�on of 
the seal assembly caused by the wear �n the bayonet 
mechan�sm.

Flying controls

No v�able ev�dence rema�ned as to the pos�t�ons of 
the flying controls at the time of impact, but nothing 
was found to suggest any malfunct�on or abnormal�ty 
affect�ng these systems.  

Cockpit settings

The throttle and m�xture controls were each �n the fully 
forward pos�t�on ‘as found’, but �t was not poss�ble 
rel�ably to determ�ne the�r pre-acc�dent sett�ngs.  The 
magneto key was broken off dur�ng the �mpact, w�th the 
surv�v�ng part of the key al�gned w�th the left magneto 
pos�t�on.  Normally, the �gn�t�on sw�tch would be set to 
both (�e to left and r�ght magnetos), and would only be set 

Figure 1

Fuel filler cap

Figure 2

Underside of filler cap showing worn bayonet cams
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to a s�ngle magneto (whether left or r�ght) �n an attempt 
to �solate a faulty �gn�t�on system.  It was not poss�ble 
to establ�sh whether the select�on to left was caused by 
d�sturbance as the key broke off �n the �mpact, or whether 
�t was set to that pos�t�on pr�or to �mpact.  However, �f �t 
was the latter, then �t was l�kely to have been put there �n 
an attempt to restore eng�ne power.  M�croscop�c bru�ses 
were ev�dent on the carburettor heat control cons�stent 
w�th �t hav�ng been �n the on (hot) pos�t�on at the t�me 
of �mpact. 

Stall warning system

The electr�cal co�l of the stall warn�ng horn �n the 
cockp�t was d�srupted as a result of a connect�ng w�re 
be�ng torn away �n the �mpact, and the stall-warn�ng 
vane on the w�ng lead�ng edge was r�pped way from the 
lead�ng edge dur�ng the �mpact.  As a consequence, the 
pre-acc�dent effect�veness of the stall warn�ng system 
could not be establ�shed. 

Maintenance records

The a�rcraft’s documentat�on showed that �t had 
undergone a 50 hour �nspect�on on �2 October 2005 at 
6,401 airframe hours, and that subsequently it had flown 
a further ��/4  hours by the t�me of the most recent log 
book entry on 20 October, two days before the acc�dent.  
Pr�or to that, �t had undergone a �50 hour �nspect�on on 
12 August 2005 at 6,353 airframe hours, some 50 flying 
hours pr�or to the acc�dent.  

The techn�cal documentat�on cover�ng the relevant per�od 
contained no entries of significance.  The applicable 
L�ght A�rcraft Ma�ntenance Schedule (LAMS) calls for 
inspection, inter alia, of “…Tanks, filler caps, …” as part 
of ‘task 74’ of the �50 hr �nspect�on.  The work pack for 
the �50 hour �nspect�on carr�ed out on �2 August 2005 
reported no findings against this item.  

Tests & research

A ser�es of eng�ne test runs were carr�ed out to explore 
the l�kely effect of water �n the fuel supply to the eng�ne 
of a PA-38, us�ng a t�me-exp�red Lycom�ng O-235 eng�ne 
of the same type as that �nstalled �n G-BYLE.  The tests 
establ�shed that a s�ngle ‘packet’ of water of 25 cc or 
more enter�ng the carburettor causes an �mmed�ate loss 
of power and stoppage of the eng�ne.  Packets of 20 cc 
volume or less d�d not cause stoppage prov�ded that they 
reached the carburettor at �ntervals wh�ch gave the eng�ne 
time to recover.  However, they resulted in a significant 
rpm reduct�on followed by stagnat�on and/or pronounced 
hes�tat�on or ‘hunt�ng’ followed by recovery.  On those 
occas�ons when the eng�ne hes�tated badly, there was an 
abrupt aud�ble change, as though the �gn�t�on was be�ng 
sw�tched rap�dly off and on aga�n.

Analysis

General

The acc�dent resulted from an attempted turnback 
follow�ng an eng�ne malfunct�on.  Dur�ng the turnback, the 
a�rcraft stalled and struck the ground �n an almost vert�cal 
att�tude.  Th�s analys�s cons�ders the poss�ble reasons for 
the eng�ne problem and the relevant operat�onal aspects.

Eng�neer�ng

Cause of the engine malfunction

The cond�t�on of the propeller leaves no doubt that the 
eng�ne was stopped, or almost stopped, when the a�rcraft 
struck the ground.  The w�tness ev�dence also po�nts 
strongly to loss of eng�ne power after takeoff, as does 
the pos�t�on of the carburettor hot a�r control at the t�me 
of �mpact (ON) s�nce hot a�r �s not l�kely to have been 
used dur�ng takeoff except �n an attempt to restore a 
loss of power.  The ‘as found’ pos�t�on of the magneto 
sw�tch (left magneto selected) could also be �nd�cat�ve 
of attempts to rect�fy a power loss.
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Deta�led exam�nat�on of the eng�ne rema�ns showed 
that �t was mechan�cally sound at the t�me of �mpact.  
Wh�lst the poss�b�l�ty of a subtle �gn�t�on, carburat�on, or 
fuel system malfunct�on could not be ruled out totally, 
no ev�dence of such could be found and �ndeed �t was 
poss�ble to establ�sh that at least one of the a�rcraft’s 
dual magnetos was serv�ceable.  The fuel valve was 
selected to the left tank, and the mechan�cal fuel pump 
was serv�ceable.  On a balance of probab�l�ty, therefore, 
the ev�dence does not suggest that the power loss was 
caused by a mechan�cal or electr�cal malfunct�on or fuel 
starvat�on.  There �s, however, strong c�rcumstant�al 
ev�dence suggest�ng that the eng�ne stopped because of 
water �n the fuel.  

Extreme d�srupt�on of the eng�ne and fuel system by the 
�mpact comb�ned w�th extens�ve post-acc�dent water 
contamination by the fire service precludes any positive 
conclus�on be�ng drawn as to whether or not water was 
actually present �n the fuel supply to the eng�ne.  However, 
it was positively established that the left filler cap seal was 
ineffective against the ingress of water and it is significant 
that an unusually large amount of water was dra�ned from 
this tank during pre-flight checks by a different pilot on the 
preceding flight two days before.  Given that it had rained 
heav�ly for �2 hours on the day before the acc�dent, �t �s 
possible that a significant quantity of water had entered 
the left fuel tank by the morning of the accident flight.  
It �s not known whether water dra�n checks were carr�ed 
out prior to the accident flight or, if they were, by whom 
and when �n relat�on to refuell�ng of the a�rcraft that day.  
However, assum�ng that water checks were carr�ed out, �f 
the sample drawn from the left tank had compr�sed �00% 
water, then the lack of a v�s�ble fuel/water boundary could 
have been m�s�nterpreted as �00% fuel.  On the ava�lable 
ev�dence, �t must be concluded that there would have been 
some water present �n the left tank that morn�ng, qu�te 
poss�bly an abnormally large amount.  Even �f water dra�n 

checks were carr�ed out, there �s a strong poss�b�l�ty that 
significant amounts remained in the system at the start of 
the flight.  Depending upon which tank was selected for 
start-up and tax�, and the subsequent management of the 
fuel system, �t �s poss�ble that th�s water may not have 
entered the engine supply in sufficient quantities to affect 
�t adversely unt�l the a�rcraft was �n the cl�mb out.  

The tests conducted to explore the effect of water �n 
the fuel were not des�gned to repl�cate cond�t�ons on 
the accident flight, not least because of the number of 
unknown parameters �nvolved, but rather they were 
�ntended to establ�sh some basel�ne parameters regard�ng 
the volume of water needed to cause stoppage of an 
eng�ne of th�s type at full power, and to character�se the 
eng�ne’s response �n qual�tat�ve terms.  The movement 
and v�brat�on of an a�rcraft �n mot�on, both on the ground 
and in flight, would tend to disperse any water in the tank 
and �t would be l�kely to enter the system p�pework as a 
ser�es of separate ‘packets’, rather than as a cont�nuous 
flow of neat water.  As any such water makes it way 
through the tank p�pework, selector valve, gascolator and 
fuel pump, �ts progress towards the carburettor would be 
halted temporarily as water separated out and filled any 
cav�t�es act�ng as traps, for example �n the gascolator.  
Thereafter, �t would cont�nue to make �ts way towards the 
eng�ne, st�ll �n the form of packets of water m�xed w�th 
fuel, and �t �s probable that �t would reach the carburettor 
�n small packets.  If the volume of one of these packets 
was greater than 25 cc, �mmed�ate eng�ne rundown and 
stoppage would result.  If 20 cc or less, the effect would 
be to cause the engine to run down, stagnate briefly with 
aud�ble hes�tat�ons or hunt�ng, and to recover before 
the next packet of water caused further hes�tat�ons, or 
stoppage depend�ng on �ts s�ze and the rate at wh�ch the 
water entered the carburettor.  These symptoms are not 
d�ss�m�lar to those reported by w�tnesses.  
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Although �t cannot be proven, the ava�lable ev�dence 
po�nts very strongly to power be�ng lost because the 
fuel supply to the eng�ne was contam�nated by water 
that entered the left wing tank via an ineffective filler 
cap seal.  

Filler cap effectiveness

Wh�lst the rubber seal�ng gasket on the left cap had 
v�s�bly degraded and cracked, for the most part these 
cracks d�d not extend �nto the �nterface reg�on, and 
were not �n themselves respons�ble for the absence of 
an effect�ve seal.  Rather, the loss of seal effect�veness 
was almost wholly caused by wear �n the bayonet 
fittings, which reduced the distance through which the 
cap was pulled down onto its seat in the filler neck as 
�t was locked down.  It was not poss�ble to measure 
prec�sely the extent of th�s wear, but the depth of wear 
�n the lugs alone, �llustrated �n F�gure 3, exceeded 
the rubber gasket’s th�ckness by some 40% and 
approached the total th�ckness of the complete gasket 

stack.  The reduced compression of the fitted cap 
meant that the seal was no longer �n proper contact 
w�th the seat and the cap would be prone to leakage.  
Any apprec�able wear �n the bayonet cam faces would 
also have contr�buted to a poor seal.

The �50 hour check calls for �nspect�on, �nter al�a, of 
the fuel tank filler caps, but in practice it is likely that 
inspections of apparently simple items like fuel filler 
caps would be somewhat cursory and, �n the case of 
PA-38 filler caps, would be likely to focus mainly on the 
cond�t�on of the rubber seal.  Wear �n the cam element 
of the bayonet mechanism might not be identifiable 
visually.  Moreover, even significant wear in the lugs 
would almost certa�nly be m�ssed unless attent�on was 
directed specifically to them. 
 
G�ven the typ�cal age of PA-38 a�rcraft currently �n 
service and the probability of significant bayonet wear 
in the filler caps of such aircraft, it is considered that 
the ex�st�ng requ�rements for fuel cap �nspect�ons 
under the CAA LAMS system may be insufficiently 
explicit to assure continued effectiveness of the filler 
caps of these a�rcraft.  However, �t �s recogn�sed that 
the LAMS schedule �s gener�c and �ntended to cover all 
l�ght a�rcraft on the UK reg�ster, and that consequently 
it may not be appropriate to introduce type-specific 
deta�l �nto the LAMS schedule.  

Therefore �t was recommended that:

Safety Recommendation 2006-075  

The UK CAA should alert l�ght a�rcraft owners, operators 
and ma�nta�ners of the dangers �nherent �n us�ng worn, 
degraded or loose-fitting fuel tank filler caps.

Figure 3

Illustrat�on of wear �n bayonet lug 
(v�ewed from the s�de)
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Safety actions taken

The UK CAA undertook to publ�c�se �n a forthcom�ng 
GASIL� the fuel cap wear issues identified during this 
�nvest�gat�on.   

One manager of a sizeable fleet of light aircraft stated 
that the type of fuel filler cap fitted to many of the PA-28 
range of aircraft is identical to that fitted to the PA-38.  
On learn�ng of the fuel cap ma�ntenance �ssues d�sclosed 
by th�s acc�dent, h�s company had exam�ned all the 
PA-28 and PA-38 aircraft within its managed fleet.  Of the 
50 a�rcraft, the company found �t necessary to refurb�sh 
or replace about 30 fuel filler caps.  This high incidence 
of defects suggests that w�der act�on by the author�t�es 
respons�ble for ma�ntenance overs�ght �n Europe would 
be appropr�ate.  Therefore, �t was recommended that:

Safety Recommendation 2006-109  

The European Av�at�on Safety Agency should �nst�gate a 
one-off inspection of PA-28 and PA-38 aircraft fuel filler 
caps to �dent�fy any w�th unserv�ceable rubber gaskets 
or excess�ve wear �n the metal locat�ng lugs and requ�re 
refurb�shment or replacement of any defect�ve caps.  

Operational aspects

The commander had not previously flown with the 
student or with the flying club.  Although he was an 
exper�enced �nstructor and exam�ner and had rev�ewed 
the student’s tra�n�ng records, �t was surpr�s�ng that the 
commander had not had a more formal briefing with 
the student to ensure that both were properly prepared 
for the flight.  Additionally, there was no evidence that 
the commander had previously flown in a Piper PA-38.  
Although he was licensed to fly the aircraft, it would 
have been prudent for h�m to have had a fam�l�ar�sat�on 

Footnote

�  General Aviation Safety Information Leaflet.

flight with another club instructor prior to undertaking 
a flight with a student.  

The student had gone alone to the a�rcraft to complete 
the external checks and wh�le he was there, the a�rcraft 
was refuelled to full.  It �s l�kely that the student, who 
was cons�dered consc�ent�ous, also completed a ‘water 
check’.  It �s also l�kely that water was present because 
the aircraft had been parked outside, the left filler cap 
was loose, �ts seal was �neffect�ve and there had been 
rain since the previous flight.  It was not possible to 
determ�ne whether th�s check was completed before or 
after the refuell�ng and whether the student detected any 
water �n the fuel tester conta�ner.  If he completed the 
check �mmed�ately after the refuell�ng, water �n the tank 
could have been temporar�ly d�spersed.  Soon afterwards, 
after the fuel had been sampled from the tank dra�n po�nt, 
water may have gathered at the lowest po�nt �n the tank.  
Alternat�vely, �t �s poss�ble that the conta�ner may have 
been completely full of water on the student’s check and 
that the inexperienced student assumed that this fluid was 
all fuel.  It was also not poss�ble to determ�ne whether the 
commander had carr�ed out a ‘water check’ or whether 
he had rel�ed on the student.  The poss�b�l�ty rema�ns that 
the fuel system was contam�nated w�th water regardless 
of whether the ‘water check’ had been done.  

The atmospher�c cond�t�ons were also conduc�ve to 
carburettor �c�ng and the a�rcraft had been held at the 
hold�ng po�nt for some 7 m�nutes.  However, �t was 
a standard club procedure for carburettor heat to be 
appl�ed every 5 m�nutes �f held on the ground before 
takeoff.  For takeoff, the carburettor heat should be off 
and normal procedure would be to check the eng�ne 
parameters w�th full power appl�ed dur�ng the ground 
roll.  Any adverse �nd�cat�on should have resulted �n 
the p�lot stopp�ng the takeoff.  
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It was not poss�ble to determ�ne who was handl�ng 
the controls dur�ng takeoff but, �f the commander 
was not handl�ng the a�rcraft, he would probably 
have been follow�ng through on the controls.  Normal 
a�rmansh�p procedure pr�or to any takeoff would be for 
the commander to br�ef the act�ons to be taken �n the 
event of a problem on takeoff.  It was not poss�ble to 
determ�ne what, �f any, cont�ngency plans were br�efed 
by the commander pr�or to takeoff.  However, once there 
was any �nd�cat�on of a problem, the commander would 
l�kely have taken control.  There was some sl�ght var�ance 
�n the w�tness accounts about the no�se of the a�rcraft.  
There was no doubt that there was an eng�ne problem but 
some d�fference �n op�n�on as to whether there was any 
temporary recovery.  For the commander, a total eng�ne 
stoppage would have left h�m w�th no cho�ce other than 
to land ahead and there were fields ahead, which would 
have been su�table for a forced land�ng.  

The excess we�ght of G-BYLE would have �ncreased �ts 
stalling speed in level flight from 48 to 50 KIAS.  However, 
in a 60º angle of bank turn, the stalling speed would have 
further �ncreased to 70 KIAS wh�ch was �dent�cal to the 
best rate of cl�mb speed.  Consequently, the a�rcraft would 
probably have been prone to stall�ng �mmed�ately a level, 
steep turn was attempted.

All flying training emphasises the importance of setting up 
for a land�ng stra�ght ahead �n the event of an eng�ne fa�lure 
�n a s�ngle-eng�ne a�rcraft.  Th�s adv�ce �s normally �ncluded 
in aircraft type flight manuals and was included in the POH 
for G-BYLE.  However, there �s always a natural temptat�on 
for a p�lot to attempt to rect�fy the problem and to return to 
a runway; this is particularly true when the problem is not 
a total eng�ne stoppage.  Th�s may have been more relevant 
on the takeoff from Runway 2� when the lower ground to 
the south would have g�ven the p�lot a v�sual �mpress�on 
that the a�rcraft was well above the ground.  

There was also ev�dence that the carburettor heat had 
been appl�ed and the magneto sw�tch may have been 
set to LEFT �nstead of BOTH.  It �s �mprobable that an 
exper�enced �nstructor would perm�t h�s student to takeoff 
w�th these two controls �ncorrectly set, �rrespect�ve of 
h�s lack of exper�ence on type, s�nce these controls and 
the�r correct pos�t�ons for takeoff are common to most 
l�ght a�rcraft.  The magneto sw�tch pos�t�on may have 
changed dur�ng ground �mpact but not the carburettor 
heat control.  Consequently, the ‘as found’ sett�ngs may 
be �nd�cat�ons that e�ther the commander or the student 
was attempt�ng to recover the eng�ne to full power.  

It was also apparent that the handl�ng p�lot, who by th�s 
stage was probably the commander, was attempt�ng to turn 
the a�rcraft back towards the a�rport.  In that s�tuat�on, the 
control of a�rspeed and he�ght would have been cr�t�cal and 
any recurrence of the eng�ne problem would have resulted 
�n the crew hav�ng few opt�ons other than to cont�nue the 
turn.  In th�s acc�dent, the excess we�ght of the a�rcraft 
would also have meant that control �n the turn would 
have been even more cr�t�cal �n an a�rcraft w�th wh�ch the 
handl�ng p�lot was not totally fam�l�ar.  When the eng�ne 

problem first occurred, the safest option would have 
been to land stra�ght ahead.  Once the crew �n�t�ated and 
maintained the turn to the left, the final engine stoppage 
meant that an acc�dent was unavo�dable.

Conclusion

The acc�dent occurred follow�ng an eng�ne problem 
shortly after takeoff, when the handl�ng p�lot attempted 
to turn back towards the a�rport and lost control of 
the a�rcraft.  Although �t was not poss�ble to el�m�nate 
carburettor �c�ng as a potent�al causal factor, �t was more 
probable that the eng�ne problem resulted from water 
contam�nat�on of the fuel.  Two safety recommendat�ons 
have been made relating to fuel filler cap deterioration 
and �nspect�on.
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The commander was very exper�enced and would have 
been well aware of the dangers assoc�ated w�th any 
attempt to turn back after a problem on takeoff.  Once 
the turnback had been �n�t�ated, he was not well placed 
to control the a�rcraft �n a cr�t�cal cond�t�on because of 
h�s lack of currency on type.  The performance of the 
a�rcraft would also have been adversely affected by �ts 
excess we�ght. 

Safety Recommendations 

The follow�ng safety recommendat�ons were made:

Safety Recommendation 2006-075

The UK CAA should alert l�ght a�rcraft owners, operators 
and ma�nta�ners of the dangers �nherent �n us�ng worn, 
degraded or loose-fitting fuel tank filler caps.  

Safety Recommendation 2006-109

The European Av�at�on Safety Agency should �nst�gate a 
one-off inspection of PA-28 and PA-38 aircraft fuel filler 
caps to �dent�fy any w�th unserv�ceable rubber gaskets 
or excess�ve wear �n the metal locat�ng lugs and requ�re 
refurb�shment or replacement of any defect�ve caps. 




