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ACCIDENT

Aircraft Type and Registration: �) Cessna �52, G-BNXC
 ��) Aerotechn�k EV-97 Eurostar, G-GHEE

No & Type of Engines: �) � Lycom�ng O-235-L2C p�ston eng�ne
 ��) � Rotax 9�2-UL p�ston eng�ne

Year of Manufacture: �) �98�
      ��) 200�

Date & Time (UTC): �8 December 2005 at �2�8 hrs

Location: Moreton �n Marsh, Gloucestersh�re

Type of Flight: �) Tra�n�ng
 ��) Pr�vate

Persons on Board: �) Crew - � Passengers - None
 ��) Crew - � Passengers - �

Injuries: �) Crew - � (Fatal) Passengers - N/A
 ��) Crew - None Passengers - None

Nature of Damage: �) A�rcraft destroyed
 ��) Substant�al damage to eng�ne and forward fuselage,  

 left w�ng and land�ng gear

Commander’s Licence: i) Student Pilot (JAA Class 2 medical certificate)
 ��) Pr�vate P�lots L�cence

Commander’s Age: �) 34 years
 ��) 62 years

Commander’s Flying Experience: �) 52 hours   (of wh�ch �0 were on type)
  Last 90 days -    7 hours
  Last 28 days - N�l hours

 ��) 265 hours   (of wh�ch 92 were on type)
  Last 90 days - 4 hours
  Last 28 days - 2 hours

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

Synopsis

A student pilot was flying Cessna 152, G-BNXC, on 

a cross-country nav�gat�on exerc�se.  H�s planned 

route took the aircraft overhead the disused airfield at 

Moreton �n Marsh.  The p�lot of the Aerotechn�k EV-97 

Eurostar, G-GHEE, had a passenger on board and flew 

towards Moreton �n Marsh where h�s passenger �ntended 

tak�ng photographs.  After the Eurostar had completed 

about 270º of turn over the disused airfield, it rolled 

out on a northerly head�ng and very soon afterwards 

collided with the Cessna 152 which was flying on a 
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west-south-westerly track.  The weather was fine with 
good v�s�b�l�ty.  The �nvest�gat�on concluded that the 
acc�dent was caused by ne�ther p�lot see�ng the other 
aircraft in sufficient time to take effective avoiding 
act�on.  One safety recommendat�on was made, 
concern�ng gu�dance on med�cat�on.

History of the flights

Cessna 152, G-BNXC

G-BNXC was coloured predom�nantly wh�te w�th blue 
mark�ngs, and was equ�pped w�th a s�ngle red ant�-coll�s�on 
beacon.  The student p�lot was near�ng complet�on of the 
requ�red tra�n�ng for the �ssue of a Pr�vate P�lots L�cence 
(PPL) and had planned to fly the aircraft on a cross-
country navigation exercise.  He had arrived at his flying 
club at Coventry A�rport at about 0900 hrs that morn�ng 
where he met with his flying instructor who was to 
authorise the flight.  They discussed the exercise, which 
was to consist of a flight to Gloucestershire Airport near 
Cheltenham, where the a�rcraft would land, and then a 
return flight to Coventry.  The details of the route itself 
had been d�scussed prev�ously and so conversat�on 
concentrated on part�culars such as weather �nformat�on 
and aircraft technical status.  It was a fine Sunday and the 
instructor specifically briefed the probability that many 
p�lots would be tak�ng advantage of the weather, mak�ng 
a good lookout essent�al.  As part of the author�sat�on 
and briefing process the instructor issued a “Solo Cross 
Country Briefing Certificate” which acted as a checklist 
of items to be covered in the briefing such as weather, 
route, dest�nat�on and emergency procedures.  The 
certificate included an annotation of the altitude to be 
flown as “2500 QNH”.

The p�lot took off from Coventry A�rport at ��36 hrs, 
and departed on a south-easterly track towards a turn�ng 
po�nt at S�lverstone race c�rcu�t.  Turweston Aerodrome 
�s adjacent to S�lverstone, and the p�lot contacted the 

A�r/Ground rad�o operator there to adv�se h�m of h�s 
presence and route, but d�d not state h�s alt�tude.  From 
S�lverstone the a�rcraft turned onto a westerly track 
towards Banbury, and from there turned on to a track 
of 253º(M);  a direct course for Gloucestershire Airport.  
Th�s track took the a�rcraft d�rectly overhead the d�sused 
airfield at Moreton in Marsh, the site of the Fire Service 
College and the locat�on of the subsequent coll�s�on w�th 
G-GHEE.  The p�lot d�d not contact any other ATC un�ts, 
rema�n�ng �nstead on the Turweston frequency.  At about 
the t�me of the acc�dent, the A�r/Ground operator and 
other a�rcraft �n the Turweston area heard a br�ef, cl�pped 
transm�ss�on of “MAYDAY, MAY...”, wh�ch was later 
presumed to have been made by the p�lot of G-BNXC.  

Aerotechnik EV-97 Eurostar, G-GHEE

G-GHEE was a three-ax�s m�crol�ght a�rcraft, coloured 
predom�nantly s�lver w�th blue mark�ngs, and was not 
equ�pped w�th an ant�-coll�s�on beacon.  The p�lot, who 
also owned the aircraft, had planned to fly two friends 
from a pr�vate a�rstr�p wh�ch was s�tuated a few m�les to 
the east of Cheltenham.  The first flight was uneventful 
and lasted 50 m�nutes.  After a change of passengers, 
the p�lot took off aga�n at �205 hrs, at about the t�me 
G-BNXC was approaching Banbury.  The flight was 
intended to be a scenic flight for the benefit of the pilot’s 
passenger, who was an inexperienced flier.  The pilot 
first flew to his passenger’s house, which was close 
to the a�rstr�p, and c�rcled for a few m�nutes wh�le 
the passenger took some photographs.  The p�lot then 
set course for Moreton �n Marsh, where the passenger 
�ntended to take more photographs.  

Dur�ng the cru�se to Moreton �n Marsh the a�rcraft 
ma�nta�ned an alt�tude of �,800 to �,900 ft amsl, 
wh�ch equated to about �,000 ft agl over the Cotswold 
H�lls.  As the a�rcraft approached Moreton �n Marsh 
from the south-west, the terra�n beneath �t reduced �n 
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elevat�on and the p�lot commenced a descent unt�l the 
a�rcraft was aga�n ma�nta�n�ng about �,000 ft agl.  The 
aircraft flew north of the town before turning right to 
approach the F�re Serv�ce College bu�ld�ngs from the 
north-west.  It then flew a right-hand turn, taking it 
to the east and then south of the College bu�ld�ngs 
wh�lst the passenger took two photographs.  At some 
po�nt the passenger asked the p�lot �f he could make a 
further orb�t and the p�lot agreed.  The p�lot est�mated 
that the a�rcraft was now at about 800 to �,000 ft above 
the disused airfield, which has an elevation of 436 ft 
amsl.  The p�lot rolled w�ngs level for a br�ef per�od 
on a track of about 350º(M), with the intention of 
mak�ng a further r�ght turn to take the a�rcraft around 
the College bu�ld�ngs once aga�n.  

Suddenly, the p�lot and passenger became aware of the 
Cessna �52 �n very close prox�m�ty, ahead and, poss�bly, 
sl�ghtly to the r�ght.  The p�lot later assessed that �t was 
at less than 50 yards range and described it as “filling 
the w�ndscreen”.  The p�lot �nst�nct�vely pulled back 
on the control column, and the Cessna �52 was lost 
from v�ew as the Eurostar p�tched up, just before the 
coll�s�on.  From h�s br�ef v�ew of the Cessna �52 pr�or 
to the coll�s�on, the p�lot of the Eurostar thought that 
the Cessna �52 p�lot had not seen h�s a�rcraft, as he d�d 
not appear to be tak�ng any avo�d�ng act�on.

At the point of collision the canopy of G-GHEE flew 
open.  Be�ng a forward h�nged canopy �t was not lost, 
but the passenger was able to reach up and pull �t 
closed, a pos�t�on he held unt�l the a�rcraft had landed.  
There was severe v�brat�on wh�ch prompted the p�lot to 
shut down the eng�ne and prepare for a forced land�ng.  
The aircraft was flyable but the pilot twice experienced 
a w�ng drop to the r�ght wh�ch he was able to correct.  
W�th the a�d of some ground smoke he was able to assess 
the surface w�nd and carr�ed out a forced land�ng �n a 

field just to the north of the disused airfield’s perimeter 
fence.  Although the a�rcraft susta�ned some further 
damage �n the land�ng, ne�ther of the occupants was 
�njured.  

After the coll�s�on the Cessna �52 entered a d�ve and 
crashed on the disused airfield, within the grounds of the 
F�re Serv�ce College.  The emergency serv�ces, alerted 
by the p�lot of G-GHEE and several w�tnesses, arr�ved on 
scene soon afterwards.  An a�r ambulance also attended 
the scene, but it was confirmed that the pilot of G-BNXC 
had susta�ned fatal �njur�es.

Pilot information

The 34 year old pilot of G-BNXC had commenced flying 
tra�n�ng �n November 2003.  H�s tra�n�ng had proceeded 
normally, though at t�mes cont�nu�ty had been affected 
by poor weather and a�rcraft ava�lab�l�ty.  He was near�ng 
the end of h�s tra�n�ng and was scheduled to undertake 
his final flight test within the following two weeks. He 
had logged 51 hours 55 minutes of flight time, which 
included 13 hours 40 minutes of solo flight time.  The 
majority of his training had been flown on the Piper 
PA-28 aircraft, though he had flown 6 hours 35 minutes 
dual and one hour 55 m�nutes solo on the Cessna �52.  
He had last flown the Cessna on 17 September 2005, and 
his last flight, in the PA-28, was on 5 November 2005.  
The p�lot’s �nstructor stated that the p�lot had been made 
aware of the effect of the aircrafts’ configurations on 
lookout (one type is a ‘high wing’ configuration, the 
other �s ‘low w�ng’) and had demonstrated an effect�ve 
lookout �n both types.

The p�lot had tw�ce before attempted to complete the 
cross-country navigation exercise, the previous flights 
be�ng abandoned due to poor weather on one occas�on 
and an a�rcraft techn�cal problem on the other.  He was 
well thought of by the club �nstructors who judged h�s 
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handl�ng sk�lls to be sl�ghtly above the average and 
cons�dered that he was bu�ld�ng a good, appropr�ate 
level of confidence and airmanship.

The 62 year-old pilot of G-GHEE had started flying 
training on microlight aircraft in 1994 and qualified in 
�995.  At the t�me of the acc�dent he had accumulated 
265 hours of flight time, all of which was on 3-axis 
m�crol�ght a�rcraft.  He acqu�red G-GHEE �n 200�, w�th 
its first flight being in May 2002.  Since that time he had 
flown 92 hours in the aircraft.  The pilot had flown a 
50 minute flight on the morning of the accident; his last 
flight before that was on 7 December 2005.

Aircraft wreckage

Collision debris

Coll�s�on debr�s from both a�rcraft was d�str�buted over a 
reg�on extend�ng some 200 m north eastwards from a po�nt 
sl�ghtly west of the (d�sused) ma�n runway �ntersect�on, 
cons�stent w�th the d�rect�on of the preva�l�ng w�nd that 
day.  The debr�s compr�sed: 

�. From the Eurostar - two large p�eces of lower 
eng�ne cowl, together w�th a number of smaller 
fragments of cowl�ng.

2. From the Cessna 152 - numerous small 
fragments of left w�ng t�p fa�r�ng, fragments of 
sk�n panel and �nternal structure from the left 
outer wing; a large segment of the left aileron; 
fragments of a�leron h�nge.

It was ev�dent from the d�str�but�on of a�rborne debr�s 
that the coll�s�on occurred almost overhead the runway 
�ntersect�on. 

Eurostar

The Eurostar landed in a field of vegetables that had 
been recently cropped, providing firm and even ground 

cond�t�ons, some 900 m to the north of the po�nt of 
coll�s�on.  Except for an overload fa�lure of the left 
land�ng gear strut attachment, and assoc�ated collapse of 
the gear, all of the damage to the Eurostar was caused by 
the coll�s�on.  Th�s damage compr�sed:

�. Break-up and separat�on of most of the lower 
eng�ne cowl. 

2. Extens�ve damage to the eng�ne, �ts mount 
frame, and associated firewall attachment 
bolts leav�ng the powerplant hang�ng from the 
firewall by a single bolt.

3. Rearward bend�ng of the nose land�ng gear 
strut beneath the fuselage.

4. Separat�on of the outer sect�ons of two (of the 
three) propeller blades.

5. Numerous p�eces of the Cessna’s outer left w�ng 
structure embedded �n the eng�ne compartment 
and jammed around the upper sect�on of the 
nose land�ng gear strut, �nclud�ng fragments 
of w�ng t�p fa�r�ng, p�eces of w�ng sk�n and 
�nternal structure.

6. Deformat�on and penetrat�ons through the 
outermost 80 cm of the left w�ng lead�ng edge, 
confirmed subsequently as having been caused 
by sequent�al str�kes by the aft face of the 
Cessna’s propeller.  

Cessna 152

The Cessna crashed w�th�n the boundary of the F�re 
Serv�ce College, approx�mately 400 m southwest-by-
west of the po�nt of coll�s�on, track�ng �n a southerly 
d�rect�on.  At the t�me of �mpact �t was travell�ng at 
h�gh speed, �n a shallow descent, and banked to the 
left.  The �n�t�al contact between the left w�ng and the 
ground caused the a�rcraft to cartwheel v�olently to the 
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left before the pr�mary �mpact occurred, caus�ng severe 
damage to the forward fuselage and cockp�t.  Thereafter 
�t sl�d rearwards, shedd�ng debr�s as �t d�d so, before 
finally coming to rest facing the direction from which it 
had come, approx�mately �00 m from the po�nt of �n�t�al 
ground contact.  

The c�rcumstances of the acc�dent, based on a 
substant�ally cons�stent set of w�tness accounts, d�d not 
suggest that a techn�cal problem had played any part 
�n the coll�s�on.  Further exam�nat�on of the a�rcraft 
remains was therefore confined to a detailed study of the 
�mpact damage susta�ned by each a�rcraft, w�th a v�ew to 
determ�n�ng how the two had come together. 
 
Recorded information

The track of G-BNXC was captured by the Air Traffic 
Control radar at Clee H�ll and the recorded data was 
ava�lable for the �nvest�gat�on.  The same radar also 
captured what �s bel�eved to be parts of the track of 
G-GHEE, being mainly that part as the aircraft flew 

towards Moreton �n Marsh and before �t commenced �ts 

descent.  The radar also recorded other a�rcraft tracks 

�n the area, �nclud�ng tracks wh�ch crossed each a�rcraft 

pr�or to the coll�s�on and the track of an eyew�tness’ 

a�rcraft.  Although l�m�ted radar data was ava�lable for 

G-GHEE, the a�rcraft carr�ed a GPS rece�ver wh�ch 

provided track data for the whole flight.  There was no 

recorded alt�tude �nformat�on for e�ther of the acc�dent 

aircraft; the Secondary Surveillance Radar return for 

G-BNXC d�d not �nclude alt�tude �nformat�on, and the 

GPS equ�pment on G-GHEE d�d not record he�ght.  

The tracks of the two a�rcraft �n the m�nutes before the 

coll�s�on are shown at F�gure �. 

G-GHEE approached the area from the south-west w�th 

an average recorded groundspeed of 88 kt, equat�ng to 

an airspeed of about 73 kt.  G-BNXC flew a fairly steady 

track from Banbury towards Moreton �n Marsh at an 

average groundspeed of 74 kt, approx�mately equat�ng 

to the p�lot’s planned a�rspeed of 90 kt.

Figure 1

Tracks of the two a�rcraft, der�ved from GPS and radar �nformat�on
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At 2 m�nutes 20 seconds before the coll�s�on the a�rcraft 
were approach�ng the acc�dent area from oppos�te 
d�rect�ons, be�ng approx�mately head-on to each other 
at a range of 7.6 km.  As the Eurostar started �ts r�ght 
turn �n the acc�dent area, 87 seconds before coll�s�on, 
the two a�rcraft were 3,400 m apart.  The Cessna was 
d�rectly ahead of the Eurostar at th�s stage, wh�ch would 
have been just to the r�ght of the Cessna’s nose.  Shortly 
after, some 54 seconds before coll�s�on and just as the 
Eurostar crossed �ts �ntended track, the Cessna was seen 
to have altered course to the right by 20º to 25º.  At this 
po�nt the two a�rcraft were �,�50 m apart.  The Eurostar 
then cont�nued �ts r�ght-hand turn wh�le the Cessna 
turned back to parallel �ts or�g�nal track for a short wh�le 
before turn�ng aga�n to track d�rectly for the centre of the 
disused airfield.   The Cessna then resumed its original 
track wh�lst the Eurostar cont�nued to turn r�ght unt�l �t 
rolled out on a track of about 350º(M).  At this point 
the a�rcraft were some s�x seconds from coll�s�on, the 
crossing angle was about 100º and the aircraft were 
between 300 and 350 metres apart. 

Wh�lst there was no electron�cally recorded alt�tude 
�nformat�on for G-BNXC, some �nformat�on was 
recovered from the pilot’s flight planning paperwork.  
The pilot’s navigation log for the flight recorded a 
planned alt�tude for each leg of 2,000 ft amsl.  Th�s was 
at var�ance w�th the alt�tude of 2,500 ft amsl wh�ch was 
entered on the briefing certificate issued by his flight 
instructor.  The pilot had flown the route on a previous 
occas�on, but had to curta�l the exerc�se due to an a�rcraft 
unserviceability.  The navigation log for that flight was 
recovered and showed that the pilot had planned to fly at 
an alt�tude of 2,500 ft amsl.

Radar data also showed that another a�rcraft had 
crossed the track of the Cessna about one m�nute 
before the coll�s�on.  M�n�mum lateral separat�on was 

about 350 metres, but corrected SSR Mode C alt�tude 
information for the crossing traffic showed that it was at 
2,750 ft amsl.  The a�rcraft was traced and found to have 
been on a dual training exercise; neither the instructor 
nor h�s student had seen the Cessna �52.

Eyewitness information

The two a�rcraft were seen �n close prox�m�ty by a 
number of people on the ground and �n the a�r, some of 
whom w�tnessed the actual coll�s�on.  One w�tness was 
flying a light aircraft in the area at about 3,000 ft and 
receiving an air traffic service from RAF Brize Norton.  
He stated that there was a th�n cloud cover between 
about 3,000 and 3,500 ft, w�th good v�s�b�l�ty.  He d�d not 
cons�der that the pos�t�on of the sun presented a problem 
�n terms of lookout.  The two a�rcraft were some way 
below h�m, perhaps about �,000 feet agl, and some two 
or three m�les d�stant.  Although he d�d not see the actual 
coll�s�on, the w�tness recalled see�ng the Cessna p�tch�ng 
up rapidly to what he thought was about 15º to 20º of 
p�tch, poss�bly w�th the left w�ng low.  It appeared to 
ga�n alt�tude before yaw�ng and roll�ng to �ts left and 
p�tch�ng nose down.  However, the a�rcraft then seemed 
to start to recover from the roll�ng manoeuvre just before 
it hit the ground.  The witness notified RAF Brize Norton 
of the acc�dent and, at the�r request, rema�ned c�rcl�ng 
overhead wh�lst pass�ng further �nformat�on to ATC unt�l 
the arr�val of the emergency serv�ces.

All of the ground w�tnesses reported that both a�rcraft 
appeared to be flying normally, in straight and level 
flight, and that there was no significant manoeuvring 
by e�ther a�rcraft pr�or to the coll�s�on.  Most reported 
see�ng wreckage fall�ng �mmed�ately after the coll�s�on.  
All w�tnesses recalled that, at the po�nt of coll�s�on or 
�mmed�ately after �t, the Cessna yawed and rolled before 
enter�ng a steep descent.  Those that were al�gned w�th 
the Cessna’s track d�d not report any p�tch�ng mot�on, but 
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the closest witness, who was at some 45º to the Cessna’s 
track and about 500 m from the po�nt of coll�s�on, 
recalled an �n�t�al p�tch-up and roll to the left, s�m�lar to 
that reported by the a�rborne w�tness.  The same w�tness 
was also approximately in line with the Cessna’s final 
descent and �mpact. He reported see�ng the top surface 
of the a�rcraft as �t descended steeply towards h�m, and 
be�ng aware of the red ant�-coll�s�on beacon (mounted 
on top of the fin).  He thought he heard the engine cut out 
dur�ng the descent, and had the �mpress�on that the p�lot 
was start�ng to recover from the d�ve but had not done so 
before the a�rcraft d�sappeared beh�nd trees, after wh�ch 
the w�tness heard the sound of the ground �mpact.

Limitations of lookout 

Ma�nta�n�ng an effect�ve lookout for a�rcraft and other 
hazards �s a pr�me task for a p�lot, part�cularly when 
flying in uncontrolled airspace without positive radar 
assistance from Air Traffic Control.  However, there are 
l�m�tat�ons �n the human v�sual system that serve to make 
collision avoidance difficult by visual means alone.

The capac�ty of the human eye to resolve deta�l �s not 
d�str�buted evenly across the ret�na.  The most central 
part of the ret�na �s termed the fovea, and �s composed 
only of cones - the l�ght sens�t�ve cells used for day 
v�s�on.  Cones prov�de h�gh v�sual acu�ty, colour v�s�on 
and contrast d�scr�m�nat�on.   Although there �s good 
resolv�ng power at the fovea, th�s ab�l�ty drops rap�dly 
only a few degrees away from it.  Normal visual reflexes 
adjust the d�rect�on of gaze to ensure that the �mage of an 
observed object falls on the fovea for opt�mum resolut�on. 
Such v�s�on, somet�mes termed ‘focal’ v�s�on, requ�res a 
stable �mage and the v�ewer’s attent�on.  

Away from the fovea, the dens�ty of cones reduces, 
and that of cells called rods �ncreases. Rods are more 
sens�t�ve to l�ght than cones, and are used for day, n�ght 

and low �ntens�ty v�s�on.  Rod v�s�on �s monochromat�c 
and of low acu�ty, g�v�ng only outl�nes or shapes.  It �s, 
however, respons�ve to movement.  It does not requ�re the 
same degree of attent�on as focal v�s�on and �s �mportant 
for spatial orientation and ‘flow vision’, which gives a 
sense of speed.  Rod v�s�on �s somet�mes referred to as 
‘per�pheral’ v�s�on.  

A d�stant a�rcraft w�ll be percept�ble to a p�lot so long as 
�t �s acqu�red at or near the fovea.  As an area of sky �s 
scanned by the p�lot, the eye naturally makes a ser�es of 
jumps, or saccades, w�th �nterven�ng rests.  The scene �s 
only �nterrogated by the bra�n dur�ng the rest per�ods.  A 
very small object may therefore be ‘jumped over’ or fall 
on an area away from the fovea – �n e�ther case �t w�ll 
not be detected.  Each saccade-rest cycle takes a finite 
t�me and a full scan of an area of sky w�ll take some 
seconds.  An object m�ssed early �n the scan may have 
sufficient time to approach hazardously close or even 
coll�de before that area �s scanned aga�n by the p�lot.

Two a�rcraft on a coll�s�on course ma�nta�n a constant 
relat�ve bear�ng to each other unt�l the moment of �mpact.  
The coll�d�ng a�rcraft w�ll therefore appear �n the same 
place on the a�rcraft’s canopy unless the p�lot makes a 
head movement.  As the coll�d�ng a�rcraft �s not mov�ng 
relat�vely, �t does not necessar�ly attract the attent�on 
of the per�pheral v�s�on system.  The rate of �ncrease �n 
ret�nal s�ze of the approach�ng a�rcraft �s not l�near and 
the �mage stays relat�vely small unt�l very shortly before 
�mpact.  Add�t�onally, small targets may be h�dden 
beh�nd canopy arches or struts unt�l very late.  For these 
reasons p�lots are taught not just to look around them, 
but to pos�t�vely move the�r head as they do so.

Meteorological information

Informat�on on the actual weather cond�t�ons was 
obtained from the Met Office, from the passenger’s 
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photographs and from the a�rborne eyew�tness.  At the 
t�me of the acc�dent there was a weak r�dge of h�gh 
pressure cover�ng England and Wales g�v�ng generally 
fine weather, though with broken or scattered cloud at 
3,500 to 4,000 ft amsl, ahead of a weak warm front wh�ch 
was approach�ng from the west.  V�s�b�l�ty at the surface 
would have been 25 to 40 km, and a�rborne v�s�b�l�ty 
l�kew�se appears to have been good.  The elevat�on of 
the sun at 1218 hrs was 14º and its azimuth was 184º.  
The surface wind was from 230º(M) at 5 kt, the wind 
at 1,000 ft was from 240º(M) at 15 kt and the wind at 
2,000 ft was from 250º(M) at 20 to 25 kt.  

Medical and pathological information

The 34 year old male student p�lot of G-BNXC held a 
valid JAA Class 2 medical certificate, with no limitations 
or restr�ct�ons and no requ�rement to wear correct�ve 
lenses. A post mortem examination confirmed that the 
p�lot d�ed from mult�ple �njur�es cons�stent w�th hav�ng 
been caused by the ground �mpact.  Tox�colog�cal 
exam�nat�on revealed the presence of two therapeut�c 
drugs, the presence of which may have been significant.  

The first drug was either Ephedrine or Pseudoephedrine 
(�t was not poss�ble to d�st�ngu�sh between these two 
closely related drugs).  Both drugs were ava�lable 
w�thout prescr�pt�on, be�ng commonly used as nasal 
decongestants and bronchod�lators.  Concentrat�on 
levels were w�th�n the normal therapeut�c range.  Both 
drugs have a range of potent�al s�de effects �nclud�ng 
headache, d�zz�ness, anx�ety, tremor and potent�al 
abnormal�t�es of heart rhythm. Accord�ng to the C�v�l 
Av�at�on Author�ty (CAA) Med�cal Department, these 
drugs, and the underly�ng reason for tak�ng them, would 
normally be disqualifying for flight.

The second drug revealed by the tox�colog�cal 
exam�nat�on was Scopolam�ne, at levels cons�stent w�th 

�t hav�ng been taken at some t�me w�th�n the prev�ous 48 
hours.  Scopolam�ne �s also a non-prescr�pt�on drug and 
can be used for the treatment of mot�on s�ckness as well 
as gastro�ntest�nal d�sorders.  The p�lot had prev�ously 
declared a medical condition to the CAA;  the drugs he 
had been tak�ng were acceptable to the CAA.  However, 
Scopolam�ne has a w�de range of potent�al s�de effects 
�nclud�ng drows�ness, fat�gue, d�zz�ness, blurred v�s�on 
and the potent�al to affect many cogn�t�ve processes 
�nclud�ng v�sual funct�ons.  Scopolam�ne �s also not 
acceptable to the CAA as a med�cat�on wh�ch may be 
used by someone �n sole control of an a�rcraft.

The 62 year old male p�lot of G-GHEE held a Nat�onal 
PPL med�cal declarat�on form val�d unt�l 29 March 2008. 
The med�cal standards requ�red for the counters�gnature 
of the form by the holder’s general pract�t�oner are 
equ�valent to DVLA group 2 standard for profess�onal 
dr�v�ng.  The p�lot d�d not need to wear spectacles to 
meet these standards.

Medical requirements

The tra�n�ng syllabus for the �ssue of a Jo�nt Av�at�on 
Author�t�es (JAA) PPL �ncludes tra�n�ng �n human 
performance and l�m�tat�ons.  Th�s tra�n�ng, under the 
sect�on ‘flying and health’ �ncludes awareness tra�n�ng 
of drugs, med�c�nes and the�r s�de effects.  The p�lot 
of G-BNXC had passed the ground exam�nat�on �n the 
above subject on 8 January 2005.  

Med�cal requ�rements for holders of JAA l�cences are 
conta�ned �n Jo�nt Av�at�on Requ�rements – Fl�ght Crew 
L�cens�ng 3 (JAR-FCL 3).   JAR-FCL 3.040 “Decrease 
in medical fitness” deals w�th general med�cal adv�ce 
to holders of JAA medical certificates, as well as the 
circumstances in which the holder of a medical certificate 
must seek adv�ce from an author�sed med�cal person.  It 
also deals with significant injuries and illnesses, and 
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pregnancy.  Further explanatory mater�al �s also g�ven 
concern�ng med�cat�on, drugs, other treatments and 
alcohol.  

JAR-FCL 3.040 �ncludes the follow�ng paragraph:

“Holders of medical certificates shall not take any 
prescription or non-prescription medication or 
drug, or undergo any other treatment, unless they 
are completely sure that the medication, drug or 
treatment will not have any adverse effect on their 
ability to perform safely their duties.  If there is 
any doubt, advice shall be sought from the AMS, 
an AMC, or an AME.” 1

The CAA has reproduced much of the content of JAR-FCL 
3.040 �n var�ous publ�cat�ons, �nclud�ng an Aeronaut�cal 
Informat�on C�rcular (AIC 99/2004) wh�ch dealt w�th 
medication, alcohol and flying and ‘Safety Sense’ leaflet  
number 24 – ‘Pilot Health’ .  An extract from JAR-FCL 
3.040 �s also reproduced on the rear of the CAA’s JAA 
medical certificate, though this is limited to the need to 
not�fy the Author�ty when becom�ng aware of the need 
for the regular use of med�cat�on.  The CAA’s LASORS 
publ�cat�on, wh�ch �s a�med at prov�d�ng general av�at�on 
p�lots w�th a reference document on safety and l�cens�ng 
matters, also conta�ns med�cal �nformat�on, although �t 
does not �nclude any reference to occas�onal med�cat�on 
or self med�cat�on.

Rules of the air

The A�r Nav�gat�on Order conta�ns the Rules of the 
Air Regulations applicable to flights within the United 
K�ngdom.  In respect of powered a�rcraft, Rule �7 
(2)(b)(�) states:

Footnote

�  Aeromed�cal Sect�on, Aeromed�cal Centre, and Aeromed�cal 
Exam�ner.

‘… when two aircraft are converging in the air 
at approximately the same altitude, the aircraft 
which has the other on its right shall give way.’

Rule �7(�)(a) states:

‘… it shall remain the duty of the commander of 
an aircraft to take all possible measures to ensure 
that his aircraft does not collide with any other 
aircraft.’

Previous accidents and Recommendations on 
conspicuity

The AAIB �nvest�gated two m�d-a�r coll�s�ons wh�ch 
occurred in 2004.  The first involved two gliders 
from Lasham airfield on 26 April 2004 (AAIB 
Bullet�n 5/2005), and the second �nvolved a Rob�nson 
R22 hel�copter and a Hybred 44XLR m�crol�ght 
a�rcraft, wh�ch occurred overhead Welham Green �n 
Hertfordsh�re on 6 July 2004 (AAIB Bullet�n 4/2005).  

Dur�ng the course of the �nvest�gat�ons the AAIB made 
the follow�ng recommendat�ons to the CAA:

Safety Recommendation 2005-06

It �s recommended that the C�v�l Av�at�on 
Author�ty should �n�t�ate further stud�es �nto 
ways of �mprov�ng the consp�cu�ty of gl�ders 
and l�ght a�rcraft, to �nclude v�sual and electron�c 
surve�llance means, and requ�re the adopt�on of 
measures that are l�kely to be cost effect�ve �n 
�mprov�ng consp�cu�ty.

Safety Recommendation 2005–08

It �s recommended that the C�v�l Av�at�on Author�ty 
should promote �nternat�onal co-operat�on and 
act�on to �mprove the consp�cu�ty of gl�ders and 
l�ght a�rcraft through v�sual and electron�c means.
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The relevant extracts from the CAA’s responses were as 
follows (�n respect of gl�ders, the CAA has no regulatory 
powers to requ�re the adopt�on of any recommended 
measures):

Extract from CAA’s response to Safety 
Recommendation 2005-06

The CAA does not accept this Recommendation.  
However, the CAA will review its ongoing work 
on the use of visual and electronic measures to 
enhance the conspicuity of General Aviation 
aircraft, particularly in the light of impending 
wider transponder carriage.  The review will be 
completed by 31 December 2005 and the CAA 
will then consider whether the adoption of such 
measures should be required.” 

Extract from  CAA’s response to Safety 
Recommendation 2005-08

“The CAA does not accept this recommendation 
insofar as it is directed to light aircraft.  The 
promotion of international co-operation and action 
to improve the conspicuity of light aircraft through 
visual and electronic means will depend upon the 
outcome of the review noted in Recommendation 
2005-06”.

A CAA work�ng group undertook a rev�ew of 
consp�cu�ty enhancements for General Av�at�on (GA) 
a�rcraft.  The work�ng group rev�ewed stat�st�cal data, 
prev�ous CAA stud�es and emerg�ng technolog�cal 
developments related to GA a�rcraft coll�s�on and 
avo�dance.  The rev�ew determ�ned that UK-reg�stered 
a�rcraft had been �nvolved �n a total of 30 m�d-a�r 
coll�s�ons �n the per�od �995 to 2004, result�ng �n 
27 fatal�t�es from �4 fatal acc�dents.  Prev�ous stud�es, 
both �n the UK and �n Europe had generally promoted 
‘see and avo�d’ pr�nc�ples as the most effect�ve 

remedy, w�th var�ous a�rcraft colour schemes and 
l�ght�ng systems also be�ng proposed.

The work�ng group rev�ewed a�rcraft colour�ng, a�rcraft 
l�ght�ng and l�ght detect�on systems, and act�ve systems 
for electron�c a�rcraft detect�on.  It noted that the most 
common colour�ng on c�v�l a�rcraft �s wh�te, wh�ch 
affords some contrast aga�nst the surface and the sky, 
but wh�ch stud�es suggest may not be as effect�ve as the 
contrast prov�ded by dark and l�ght colours together.  For 
example, many c�v�l pol�ce hel�copters have adopted a 
yellow and black colour scheme to make the�r a�rcraft 
more v�s�ble and thus reduce the coll�s�on r�sk.

The work�ng group also noted that, wh�lst technolog�cal 
alert�ng systems may be useful �n supplement�ng the 
p�lot’s own lookout, the�r use may �ntroduce other 
human factors �ssues such as rel�ance and resource 
management, wh�lst there were also �nstallat�on 
costs and other pract�cal cons�derat�ons for a�rcraft 
owners.  The potent�al �ntroduct�on of w�der carr�age 

of transponders2 �n the UK from 2008 would prov�de 
an opportun�ty to reduce the r�sks of m�d-a�r coll�s�ons, 
whether by d�rect detect�on or �nterrogat�on of the 
transponder, or by rebroadcast of transponder based 
�nformat�on by a ground stat�on.  It was noted that a 
forthcom�ng D�rectorate of A�rspace Pol�cy Regulatory 
Impact Assessment (RIA) would �nclude the w�der 
use by GA a�rcraft of transponders and electron�c 
traffic awareness systems, and it was considered 
that th�s process would be the most effect�ve way 
of assess�ng GA commun�ty concerns �n th�s area. 

Footnote

2 An a�rcraft transponder �s a rece�ver – transm�tter that generates 
a reply signal upon proper electronic interrogation by an Air Traffic 
Control ground stat�on or other su�tably equ�pped a�rcraft.  The reply 
signal can be used to carry specific information relating to the aircraft 
in which it is fitted.
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The working group identified areas worthy of further 
research and recommended that:

1. The use of contrasting colour and reflecting 
surfaces to �mprove the consp�cu�ty �n GA 
a�rcraft �s �nvest�gated,

2. Increased publ�c�ty �s g�ven to the use of the 
‘see and avo�d’ pr�nc�ple and transponders,

3. Full support �s g�ven to the D�rectorate of 
A�rspace Pol�cy’s RIA cover�ng GA carr�age of 
transponders and electronic traffic awareness 
systems.

Analysis

General

From eye w�tness accounts and recorded data �t �s clear 
that both a�rcraft approached each other �n broadly 
straight and level flight, and that neither was in any 
obvious difficulty prior to the collision.  Neither the 
Eurostar’s p�lot nor passenger saw the Cessna unt�l �t was 
too late to prevent a collision, and the flight path of the 
Cessna suggests that �ts p�lot also d�d not see the other 
aircraft in time to influence the outcome, if at all.  Rules 
of the A�r Regulat�ons requ�re certa�n act�ons by p�lots 
�n order to avo�d coll�s�ons.  However, such act�ons are 
only poss�ble �f the p�lots concerned are aware of the 
other a�rcraft’s presence.  

The Cessna pilot

The aircraft’s flight paths were such that the Eurostar 
would have been in the forward field of view of the 
Cessna p�lot dur�ng the ent�re t�me h�s a�rcraft was 
track�ng towards the eventual coll�s�on s�te.  As the 
Eurostar crossed ahead of the Cessna, the Cessna p�lot 
�n�t�ated a sl�ght turn to the r�ght wh�ch, as h�s planned 
route took him directly overhead the airfield, would be 
unusual.  There are two l�kely explanat�ons for th�s. 

One explanat�on �s that the Cessna p�lot saw the Eurostar 
crossing his flight path ahead and deviated to the right 
to ensure that he would pass safely beh�nd the other 
a�rcraft, �n accordance w�th the Rules of the A�r.  If 
such were the case, the Cessna p�lot probably d�d not 
real�se that the Eurostar was �n fact turn�ng, albe�t gently, 
when �t crossed ahead of h�m.  Once the Eurostar had 
crossed ahead of the Cessna, the separat�on between the 
two a�rcraft was never greater than about �,000 m, so 
the Cessna pilot should have had no difficulty keeping 
the Eurostar �n s�ght.  The fact that he subsequently lost 
v�sual contact w�th the Eurostar suggests that the Cessna 
pilot perceived the Eurostar to be flying on a track which 
would take �t clear of the area, and he therefore ceased 
to mon�tor �t.

An alternat�ve explanat�on �s that the p�lot of G-BNXC 
turned del�berately to afford a better v�ew of the d�sused 
airfield, and with the pilot occupying the left seat, this 
would naturally have been a turn to the r�ght.  The F�re 
Serv�ce College used a number of old a�rcraft and other 
veh�cles for tra�n�ng purposes, and these were d�str�buted 
about the s�te.  Together, they presented an �nterest�ng 
collect�on and �t �s poss�ble that the p�lot w�shed to get a 
better v�ew of them.  Had th�s been the case, the p�lot’s 
lookout could have been less effect�ve as he approached 
the acc�dent area.

Based on eyew�tness �nformat�on, the Eurostar p�lot’s 
report, and the photographs taken by the passenger, �t �s 
probable that the coll�s�on occurred at between 800 and 
1,000 ft above the disused airfield, which equates to 
between �,236 and �,436 ft amsl.  The p�lot of the 
Eurostar �ntended to operate at th�s he�ght, but �t �s not 
clear why the Cessna was at such a relat�vely low he�ght 
dur�ng a cross-country nav�gat�on exerc�se, part�cularly 
as the Cotswold H�lls lay only 5 nm ahead on h�s track, 
w�th terra�n r�s�ng to above �,000 ft amsl.  The p�lot was 
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authorised by his instructor to fly at 2,500 ft amsl, which 
would have taken the a�rcraft over Moreton �n Marsh at 
about 2,000 ft above the ground.  The p�lot had apparently 
planned to fly at 2,000 ft amsl, and although he did not 
report h�s alt�tude to the A�r/Ground operator at Turweston, 
�t �s l�kely he would have been at or above 2,000 ft amsl 
at that po�nt, as h�s track passed over the Turweston A�r 
Traffic Zone, with an upper limit of 2,000 ft.  Even at 
2,000 ft amsl, the Cessna would have passed over the 
acc�dent s�te �n excess of �,500 ft above ground level.  

It �s also unl�kely that the Cessna p�lot would have 
flown over Banbury at less than 2,000 ft amsl, so in all 
probab�l�ty the p�lot descended as he was approach�ng the 
disused airfield.  It is unlikely that a technical problem 
caused the p�lot to descend w�th a v�ew to land�ng on the 
disused airfield as the runways, although clearly defined, 
were obstructed by bu�ld�ngs and other equ�pment, and 
the a�rcraft was not manoeuvr�ng �n a manner wh�ch 
suggested that the p�lot had any �ntent�on of attempt�ng a 
land�ng.  In v�ew of the a�rcraft collect�on on the ground 
at the F�re Serv�ce College, �t �s more l�kely that th�s 
was the reason beh�nd the p�lot’s descent.  If the Cessna 
were descending as it approached the disused airfield, it 
would have made v�sual detect�on of the Eurostar more 
difficult, as it would have been against a background of 
ground features rather than the sky.

The br�ef ‘MAYDAY’ wh�ch �s presumed to have been made 
by the Cessna p�lot after the coll�s�on, and the descr�pt�on 
of the aircraft’s pitch up and final descent, suggests that 
the p�lot had not been �ncapac�tated �n the coll�s�on but 
was attempting to recover the aircraft to controlled flight 
after �t had stalled and rolled left �nto a steep d�ve.  The 
damage to the aircraft’s left wing and flying controls was 
such as to make a successful recovery uncerta�n from 
any he�ght, and �t �s unl�kely that the a�rcraft could have 
recovered �n the relat�vely low he�ght ava�lable.

The Eurostar pilot

As the Eurostar approached from the south-west, the 

Cessna would also have been �n the p�lot’s forward 

field of view, and this would have been the case until 

the t�me that the Eurostar crossed the Cessna’s projected 

track.  From that t�me unt�l about 30 seconds before the 

coll�s�on, the Cessna would have been �n a rear quarter of 

the Eurostar, and thus unl�kely to be detected, though �t 

should be noted that the a�rcraft’s ra�sed ‘bubble’ canopy 

afforded good all-round v�s�on.

However, from the moment that the Eurostar p�lot 

commenced his right turn over the airfield, his attention 

would probably have been focussed to some degree 

towards the features on the ground wh�ch he knew h�s 

passenger w�shed to photograph, and away from the area 

to h�s left from wh�ch the Cessna was approach�ng.  Even 

when the a�rcraft rolled w�ngs level after �ts turn, part of 

the p�lot’s attent�on may st�ll have been on the ground 

features, s�nce the passenger had requested another orb�t 

to take more photos.

Collision parameters

S�mple 3D CAD models were created for both a�rcraft 

involved, in sufficient detail to allow the relationship 

between the patterns of damage susta�ned by each a�rcraft 

to be explored; in particular, the character and orientation 

of scrapes and pa�nt smears observed on the Cessna’s left 

outer w�ng and the d�str�but�on damage to the Eurostar’s 

nose and engine.  The analysis confirmed that the Eurostar 

had been track�ng approx�mately at r�ght angles to the 

Cessna, approach�ng the Cessna’s left s�de, and that the 

lower segment of �ts propeller arc, lower eng�ne cowl, and 

the upper part of the nose land�ng gear strut had �mpacted 

the Cessna’s left w�ng end-on, approx�mately as �llustrated 

�n F�gure 2.  The prec�se att�tude of the Eurostar �n roll and 

p�tch could not be determ�ned, but ne�ther was extreme.  
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The propeller damage on the outer lead�ng edge of the 

Eurostar’s left w�ng was cons�stent w�th �t hav�ng made 

a glanc�ng contact w�th the rear face of the Cessna’s 

propeller d�sc.  In order for th�s to occur, the a�rcraft 

must have yawed rap�dly relat�ve to one another dur�ng 

the collision sequence so that their flight paths were 

approx�mately parallel.  The Eurostar’s occupants report 

that dur�ng the coll�s�on sequence the canopy burst open.  

The absence of any coll�s�on damage to the Eurostar’s  

(open) canopy or fin, together with the absence of any 

contact between its right wing and the Cessna’s fin and 

rudder, suggest that the Eurostar had rolled to the left 

somewhat (relat�ve to the Cessna) and climbed over the 
top of �t before contact�ng �ts propeller, �n the manner 
�llustrated �n F�gure 3.

Pilots’ field of view

In the final seconds preceding the collision the relative 
bear�ngs between the a�rcraft were constant, mean�ng 
that each a�rcraft would have appeared to the other p�lot 
to be stat�onary �n the canopy or w�ndscreen.  The 3D 
computer models were also used to assess each p�lot’s 
field of view during the seconds before the collision.  

Figure 2

In�t�al �mpact

Figure 3

F�nal contact
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Th�s analys�s suggested that, unless the Eurostar had 
been banked to the left, �ts p�lot would have had a 
d�rect l�ne of s�ght to the Cessna and that �t would not 
have been obstructed by the �nstrument panel, cockp�t 
surround or any other part of the a�rcraft.  However, the 
angle subtended at h�s eye by the Cessna (�e the s�ze of 
�mage formed on h�s ret�na), would have been very small 
and would have changed very little until the final second 
or so before the coll�s�on.  If the Cessna had been �n 
the Eurostar pilot’s peripheral field of view, where visual 
acu�ty �s poor and rate of change (movement across, or 
growth of �mage s�ze on, the ret�na) �s the pr�mary factor 
�n tr�gger�ng a response, �t �s unl�kely that he would have 
reg�stered �ts presence �n t�me to take effect�ve avo�d�ng 
act�on.  F�gures 4a through 4e m�m�c the �mages that 
would have been produced �f a camera w�th a standard 
lens was pos�t�oned at the Eurostar p�lot’s eye pos�t�on, 
po�nted towards the Cessna, and the shutter tr�ggered at 
half-second intervals during the final 2 seconds prior to 
the coll�s�on.  The small s�ze of the Cessna �n relat�on to 

the overall field of view, even up to a very late stage, is 
clearly ev�dent, as �s �ts rap�d rate of growth dur�ng the 
final half second.  

A s�m�lar analys�s to assess the Cessna p�lot’s probable 
field of view suggested that the Eurostar was likely 
to have been h�dden beh�nd the left screen p�llar unt�l 
about half a second pr�or to the coll�s�on, as shown �n 
the sequence of photo images �n F�gures 5a through 5e.  
Had th�s been the case, then no effect�ve avo�d�ng act�on 
could have been taken by h�m �n the t�me ava�lable.  

Pilot self-medication

The p�lot of G-BNXC was found to have been tak�ng 
two non-prescr�pt�on drugs wh�ch may have affected 
h�s ab�l�ty to operate h�s a�rcraft safely.  The p�lot would 
have been aware of the hazards of self med�cat�on, as 
these were covered dur�ng h�s ground tra�n�ng.  However, 
the p�lot had prev�ously been tak�ng med�cat�on, for a 
declared med�cal cond�t�on, wh�ch was approved by 

4b 4c

4d 4e

2 seconds to collision 1.5 seconds to collision 1 second to collision

0.5 seconds to collision Collision

4a

Figures 4a to 4e

S�mulated v�ew from the Eurostar, G-GHEE
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5a

5e5d

5b 5c2 seconds to collision 1.5 seconds to collision 1 second to collision

0.5 seconds to collision Collision

Figures 5a to 5e

S�mulated v�ew from the Cessna �52, G-BNXC

the CAA.  He may have been unaware that other drugs 
used to treat the same cond�t�on d�d not carry the same 
approval.  It �s not known �f use of the drugs themselves 
contr�buted to the acc�dent, but the nature of the�r poss�ble 
s�de effects, wh�ch �nclude drows�ness and �mpa�rment 
of v�sual funct�ons, �s such that the�r use represents a 
potent�al contr�butory factor �n the acc�dent.  Therefore 
the follow�ng Safety Recommendat�on �s made:

Safety Recommendation 2006-117

The CAA should rev�ew the gu�dance that �s conta�ned �n 
LASORS, such that the regulat�ons regard�ng occas�onal 
med�cat�on, rather than just the regular use of med�cat�on, 
are emphas�sed.  

Conclusions

The acc�dent occurred because the p�lots �nvolved d�d 
not see each other’s aircraft in sufficient time to take 
effect�ve avo�d�ng act�on.  Each p�lot’s attent�on may 
have been focussed to some extent on ground features 
at the expense of lookout, and the Eurostar may have 
been obscured beh�nd the left screen p�llar of the Cessna.  
The geometry of the coll�s�on and the l�m�tat�ons of the 
human v�sual system are such that detect�on of the other 
aircraft by either pilot would have been difficult once 
they had each become establ�shed on a coll�s�on course.




