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ACCIDENT

Aircraft Type and Registration: DH82A Tiger Moth, G-ACDJ

No & Type of Engines: 1 de Havilland Gipsy Major 1C piston engine

Year of Manufacture: �933

Date & Time (UTC): �8 August 2005 at �034 hrs

Location: Remenham (Berkshire), near Henley-on-Thames

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - �

Injuries: Crew - � (Fatal) Passengers - � (Fatal)

Nature of Damage: A�rcraft destroyed

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

Commander’s Age: 6� years

Commander’s Flying Experience: 289 hours   (of wh�ch �07 were on type)
 Last 90 days - 9 hours
 Last 28 days - 2 hours

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

Synopsis

During a pleasure flight in good weather conditions the 
a�rcraft was observed to enter a sp�n to the r�ght from 
which it did not recover.  The pilot and passenger both 
sustained fatal injuries.  Despite extensive investigation, 
the cause of the accident could not be established.

History of the flight

On the morn�ng of the acc�dent, the a�rcraft had been 
flown from its maintenance base to White Waltham, in 
order that some assoc�ates of one of �ts owners could be 
taken on some short local flights.  The accident happened 
on the second of these flights.  As is customary in the 
T�ger Moth, the passenger was �n the front seat and the 
pilot in the rear.  Both were wearing glass-fibre flying 
helmets w�th �ntercom m�crophones and headphones, 

enabl�ng them to speak to each other and to commun�cate 

with Air Traffic Control.

The a�rcraft was observed to start up, tax� normally and 

take off without incident.  It then flew west to the River 

Thames and over Henley-on-Thames, before adopting 

a north-easterly track.  Witnesses described seeing 

the a�rcraft on th�s track, and hear�ng the sound of the 

eng�ne reduce markedly, after wh�ch the a�rcraft entered 

a steepening turn to the right.  The aircraft was observed 

descend�ng rap�dly �n a t�ght ‘sp�ral’ before h�tt�ng the 

ground in a field just south of the village of Remenham.  

The field (Figure 1) was large and unobstructed, with a 

slight slope and a surface mostly of rough pasture.  The 

descr�pt�on of the descent and subsequent exam�nat�on of 



6�

 AAIB Bulletin: 7/2006 G-ACDJ EW/C2005/08/04 

the wreckage showed that the a�rcraft struck 
the ground in a spin to the right.

Members of the publ�c were soon at the 
crash s�te and the emergency serv�ces were 
called.  The pilot was conscious and lucid; 
the passenger was al�ve but unconsc�ous; 
both had extensive injuries.  An air 
ambulance hel�copter from Wh�te Waltham 
and a pol�ce hel�copter, wh�ch was also 
equ�pped as an a�r ambulance, both landed 
at the accident site.  Paramedics treated the 
p�lot and passenger at the scene, and the 
two helicopters took them to local hospitals.  The pilot 
was able to commun�cate clearly dur�ng h�s treatment 
and transfer to hospital.  The paramedic asked him 
questions about the flight and the accident, but he had 
no recollection of it.  Both the pilot and passenger died 
of their injuries in hospital.

Pilot information

The p�lot obta�ned h�s Pr�vate P�lot’s L�cence �n �995, 
having flown a total of 57 hours on Piper Cherokee 
aircraft.  He flew regularly in the years that followed, 
and began to fly tailwheel aircraft such as the Piper Cub 
and the de Havilland Tiger Moth.  He was a member of 
a synd�cate wh�ch owned the acc�dent a�rcraft and had 
flown it regularly since the summer of 2001.  In 2005, he 
completed a b�enn�al check and a renewal of h�s S�ngle 
Engine Piston class rating with an examiner, flying a 
Piper PA-22 Caribbean.  The examiner described the 
p�lot as be�ng “an average p�lot w�th a good att�tude 
towards flying”, going on to state that he was “a steady 
pilot who achieved a reasonable standard of flying and 
knew his limitations”.

During the renewal flight, the examiner put the aircraft 
�nto a sp�n, and the p�lot recovered w�th the exam�ner 

talking him through the recovery.  The recovery was 
correct with no problems.  The examiner then suggested 
that the p�lot should carry out a sp�n entry and recovery, 
but the p�lot decl�ned, say�ng that he was not keen on 
spinning.  The syllabus for the renewal flight did not 
require spinning to be undertaken.

Aircraft information 

G-ACDJ was first registered on 6 February 1933 having 
been built at de Havilland’s site in Edgware.  During 
�990 and �99� the a�rcraft was subject to a major 
overhaul, and a new certificate of airworthiness was 
issued on 17 October 1991.  The engine was removed 
and overhauled to ‘zero time’ in July 1993. 

Key �nformat�on for the support and cont�nued 
airworthiness for Tiger Moths, such as modifications 
and inspections, is published by de Havilland Support in 
a series of Technical News Sheets (TNS).  Whilst there 
are modifications that date from 1933, the TNS system 
has been actively updated in recent years.  There is also 
a Gazette wh�ch �s �ssued for the gu�dance of operators 
and engineers of de Havilland aircraft and engines and 
this is distributed to all TNS subscribers.

Figure 1

Photograph show�ng acc�dent s�te

Wreckage
location
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Some examples of T�ger Moths have ant�-sp�n strakes 
and auto-slats fitted, however these are not mandatory 
and were not fitted to G-ACDJ.

The a�rcraft had been subject to a �50 hour �nspect�on on 
20 July 2005 and an annual �nspect�on the day before the 
accident.  At the time of the accident 7,520 aircraft hours 
and 769 engine hours had been logged.

Meteorology

An aftercast supplied by the Met Office indicated 
that at the time of the accident a very slack airflow 
was affect�ng south-east England, w�th haze th�nn�ng 
between �000 hrs and ��00 hrs, after wh�ch the v�s�b�l�ty 
was �2 to �8 km, the sea level pressure was �0�3 mb 
and the cloud was one or two octas of cumulus, w�th a 
base at 4,500 ft.  The wind and (calculated) temperature 
are shown in Table 1.

Radar data

Radar recordings of the Tiger Moth’s flight were 
consistent with witness recollections.  The recordings 
showed that the a�rcraft’s ground speed decreased by 
approx�mately ten knots over a per�od of several m�nutes 
during the latter part of the flight, but prior to the accident 
manoeuvre.  At about 1031 hrs, the aircraft was recorded 
enter�ng a r�ght turn of sl�ghtly more than 360°.  Radar 
contact was then lost as the a�rcraft descended above the 
accident site.

The recording also contained data relating to the flight 
of the A�r Ambulance hel�copter wh�ch attended the 
scene.  Although the Tiger Moth was not equipped 
w�th an alt�tude-report�ng transponder, the base of 
radar cover was establ�shed reasonably accurately by 
compar�ng the pr�mary radar return of the hel�copter 
w�th �ts Mode C alt�tude report�ng�.  This indicated that 
the base of pr�mary radar cover at the acc�dent s�te was 
approximately 800 ft amsl.  

Examination of the wreckage at the crash site

The a�rcraft wreckage was conta�ned w�th�n a small 
area cons�stent w�th a low �mpact speed and typ�cal of a 
spinning accident.  The left tip of the horizontal tail plane 
had dug into the ground, and the wooden fin post had 
broken so that the fin and rudder were angled to the left 
of the aircraft.  One blade of the wooden propeller had 
broken away from the hub and lay next to the a�rcraft’s 
nose, and the t�p of th�s blade (20 cm �n length) had been 
thrown 17 m forward of the aircraft’s nose.  Scuff marks, 
cons�stent w�th propeller rotat�on, were clearly ev�dent 
on the blade that had broken away.  No such scuff marks 
were found on the other blade, or the spinner.  It was 
concluded that the eng�ne was probably rotat�ng at low 
speed at the time of the impact.

Footnote
� Mode C �s a means by wh�ch an a�rcraft transm�ts �ts alt�tude such 
that �t can be d�splayed alongs�de the a�rcraft’s pr�mary radar return 
on the ATC radar display.

Height
(ft agl)

W�nd D�rect�on
(° True)

W�nd Speed
(kt)

Temperature
(°C)

Dew Po�nt
(°C)

Relative Humidity
(%)

Surface Var�able, ma�nly easterly 5 25.5 �4 49

500 �00 5-�0 24 12.5 49

�,000 �00 5-�0 20.9 10.9 53

2,000 �00 �0 18.4 9.9 58

Table 1
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The nose of the a�rcraft had �mpacted the ground caus�ng 
significant damage to the engine and the forward 
fuselage.  Both lower mainplanes were damaged along 
the�r lead�ng edges, and the upper ma�nplanes and 
the fuel tank had been thrown forward in the impact.  
The fuel tank was damaged and was leak�ng but was 
st�ll about 20% full approx�mately 90 m�nutes after 
the accident.

A prel�m�nary check on the cont�nu�ty of the controls to 
the a�lerons, rudder and elevator made at the wreckage 
s�te showed that there was no d�sconnect�on �n any of the 
three primary flying controls prior to the impact.

The r�ght hand lap straps of the ‘Sutton harnesses’ for 
both occupants had failed in the webbing material.  
The attachment cable for the rear occupant’s shoulder 
straps had fa�led �n overload and the fuselage structure 
�n the v�c�n�ty of the front occupant’s shoulder harness 
attachment cable had been disrupted.  Thus both 
shoulder and lap restra�nt had been comprom�sed for 
both occupants.

Detailed examination of the wreckage

Engine

The eng�ne was removed from the wreckage and taken 
to a ma�ntenance fac�l�ty wh�ch had extens�ve exper�ence 
with Gipsy Major engines.  The strip inspection and 
exam�nat�on �ncluded the carburettor and the magnetos 
as well as an internal mechanical inspection.  Apart from 
the damage caused by the �mpact, noth�ng abnormal was 
found and the eng�ne appeared to have been serv�ceable 
prior to the impact.

An attempt to assess the throttle pos�t�on at �mpact 
was �nconclus�ve s�nce the throttle pushrod had been 
damaged extensively in the impact.

Fuel and fuel system

The fuel tank on the T�ger Moth �s s�tuated between the 

two upper ma�nplanes and forms the centre sect�on of the 

upper wing.  On the underside of the tank was a fuel on/

off valve and th�s was connected to a lever, the ‘cock’, 

in the cockpit by a series of pushrods and cranks.  A 

mandatory modification to incorporate a locking device 

for the fuel on/off cock had been �ncorporated �n June 

1999.  The pushrods had been heavily deformed in the 

acc�dent; however �t was cons�dered l�kely that the fuel 

on/off valve was open at impact.  An analysis of the fuel 

confirmed that it was AvGas 100LL and that it was fit 

for purpose. 

Aircraft structure

The fabr�c cover�ng mater�al was removed from 

much of the aircraft and the structure was inspected.  

Included �n the �nspect�on were control h�nges, pr�mary 

structural members and bracing wires.  The airframe 

appeared to have been �n a serv�ceable cond�t�on pr�or 

to the accident, and there was no evidence of an in-flight 

malfunction or failure.

Flying controls

The primary flying controls consist of rudder, elevator 

and a�lerons, the latter are on the lower ma�nplanes 

only.

The lower end of the rear occupant’s control st�ck on the 

T�ger Moth �s attached to a�leron control cables and these 

cables form a closed loop system that runs between two 

sprocket wheels, one inside each of the lower mainplanes.  

The two parallel cables are attached to lengths of cha�n 

through adjustable and w�re-locked turnbuckles such 

that the chains sit on the two sprocket wheels. When 

the control st�ck �s moved s�deways, the cables move 

caus�ng the sprocket wheels to rotate and pushrods 
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attached to the sprocket wheels move the ailerons.  The 
sprocket and cha�n assembl�es are effect�vely bu�lt �nto 
boxes, w�th the upper surface be�ng formed by fabr�c, 
the lower surface by two alum�n�um cover plates on the 
wing lower surface and the sides are wood. 

In 1943 the Air Ministry, on behalf of the de Havilland 
A�rcraft Company, �ntroduced Mod �25 to:

‘introduce an improved aileron sprocket chain 
guide arrangement to reduce the possibility of 
the chain riding on the sprocket due to sagging 
of slack cables, and a reduction in the length 
of the slot in the cockpit floor to prevent the 
chain shackles riding on the sprocket when the 
control column is in the fully over position. The 
modification includes the deletion of the existing 
fixed chain guard and replacement by a spring 
guard and the introduction of Guide Plates to 
prevent chain sag’.  

TNS No 5 for the T�ger Moth �ssued �n January �990 
listed three CAA mandatory modifications, and Mod 125 
is included on this list.  

A pa�r of wooden stops are attached 
to the unders�de of the fuselage 
beneath the control column, to 
reduce the length of the a�leron slot, 
and hence the aileron movement.  
Wh�lst the unders�de of the fuselage 
of G-ACDJ was d�srupted as a result 
of the �mpact, both stops were found 
to be present and the�r length and 
the l�kely gap between them were 
consistent with Mod 125.

The two cover plates were removed from the lower 

surface of each lower ma�nplane and the fabr�c was cut 

away from above the aileron control mechanisms.  The 

a�leron box �n the r�ght w�ng was found to be �ntact and 

the chain was properly located on the sprocket wheel.  

However, in the left wing the aileron box had been 

d�srupted, most probably �n the �mpact, and there was a 

crack up to 6 mm wide on the forward side of the box. 

The spring guard was flattened and the chain was derailed 

from the sprocket and s�tt�ng around the �nner part of the 

sprocket assembly – see photograph in Figure 2.

Mod 125 also requires the fitting of a chain guide plate 

in both lower mainplanes.  This plate is 18 cm long and 

has a shallow inverted channel section.  It is attached to 

the w�ng lower surface structure by four wood screws 

and �t requ�res spruce pack�ng of the correct th�ckness to 

be �ns�de the sect�on to ensure the correct gap between 

the guide plate and the plane of the sprocket wheel.  On 

G-ACDJ the gu�de plate �n the r�ght lower ma�nplane 

was found to be securely attached, however the gu�de 

plate on the left lower ma�nplane was found attached 

but w�th no ev�dence of any pack�ng str�p, and w�th the 

Figure 2

Photograph show�ng dera�led a�leron cha�n �n lower left ma�nplane

Aileron
pushrod Flattened

chain spring
guard
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three reta�n�ng screws only part way 
in (Figure 3).  The fourth retaining 
screw was found loose �ns�de the box 
structure.  Further inspection of the 
gu�de plate on the left w�ng revealed 
no ev�dence of any of the screws that 
secure the pack�ng str�ps to the w�ng 
structure. This would suggest that 
the pack�ng p�eces were not present 
pr�or to the �mpact, and hence the 
plate m�ght not have been securely 
in place before the accident. 

Inspect�on of the cha�ns, sprockets, 
gu�de plates and the loose screw 
showed no ev�dence of any marks 
that would indicate a control problem.  Attempts were 
made to dera�l the cha�n from the sprocket assembly 
under a variety of conditions.  Even with the flattened 
cha�n guard and low cable tens�on the cha�n would 

not come off the sprocket wheel.  Also, with the chain 
dera�led as found on the left ma�nplane, the shape of 
the crank and sprocket assembly was such that some 
restricted movement of the aileron did occur. 

The left and r�ght cha�ns were compared, 
see F�gure 4, and the clev�ses on the left 
cha�n were found to be splayed, cons�stent 
with a significant load being applied.  The 
bracket wh�ch attaches the rear spar of the 
lower ma�nplane to the fuselage was found to 
have suffered a significant upward load, thus 
support�ng the ev�dence that the left w�ng, 
�nclud�ng the a�leron cable, was subject to an 
abnormally high load in the accident.

Further investigation of the flight control 
system, �n part�cular the rudder, elevator and 
the mechan�cal l�nkages under the cockp�t 
floor, revealed no evidence of foreign objects 
or control restr�ct�ons wh�ch m�ght have caused 
a control problem.  

Figure 3

Photograph show�ng loose gu�de plate �n lower left ma�nplane

Figure 4

Photograph showing left and right hand aileron chains.

Splayed clevises on
left hand assembly

Aileron
pushrod

Aileron
chain guide plate

Free
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Aileron system inspections 

The a�leron system on G-ACDJ was checked as part 

of both the �50 hour �nspect�on on 20 July 2005 and 

the annual inspection on 17 August 2005.  Interviews 

w�th the ma�ntenance eng�neer and the s�gn�ng l�censed 

engineer confirmed that the cable tensions, the integrity 

of the cable assembly and the a�leron movement were 

satisfactory on both occasions.  However neither of the 

eng�neers checked the �ntegr�ty of the gu�de plates as 

part of these inspections.  

The a�leron systems �n two other T�ger Moths were 

�nspected and �n one of the a�rcraft there were no 

guide plates fitted.  Whilst it is clear from Technical 

News Sheets that the fitting of guard plates is part of a 

mandatory modification, it would appear that there has 

been more than one �nstance of �nadequate �nspect�on 

of guide plates on Tiger Moths.

Pathology

An expert �n av�at�on pathology carr�ed out post 

mortem examinations on both the pilot and passenger.  

He concluded that both had died as a result of multiple 

injuries sustained in the accident.  Toxicological tests 

revealed nothing of significance in either case.  

Examination of the pilot identified pre-existing 

medical conditions, affecting his heart and brain.  The 

heart was found to have approx�mately 70% occlus�on 

(narrow�ng) of coronary arter�es, and the patholog�st 

reported that this degree of abnormality was sufficient 

to produce: ‘an abnormal heart rhythm, chest pain, 

collapse, or even sudden death’.  

However, no evidence of an acute coronary event was 

found.  The pilot had undergone extensive cardiological 

rev�ew �n 2004 follow�ng an Electrocard�ogram (ECG) 

examination but had been assessed as fit to hold a 
Class 2 medical certificate �.

A tumour (men�ng�oma) was found adjacent to 
the frontal lobe of the pilot’s brain.  A consultant 
neurolog�st w�th exper�ence of av�at�on med�c�ne was 
asked to g�ve an op�n�on on th�s tumour, and he reported 
that: ‘this meningioma with surrounding oedema could 
well have caused an epileptic fit, which… would lead 
to a sudden incapacity.  It is possible that it could have 
caused some more longer term personality change, 
but I suspect, given its unilateral nature and relatively 
small size that this would not be the case.  Family 
members may be able to give more information on this 
possibility’.  

The p�lot’s fam�ly reported that there had been 
no change �n the p�lot’s personal�ty �n the months 
before the accident.  The pathologist indicated that 
wh�lst �t would be unl�kely for a pr�vate p�lot w�th 
an undiagnosed meningioma to suffer a first epileptic 
se�zure dur�ng the br�ef t�me �n a g�ven year that he was 
�nvolved �n operat�ng an a�rcraft, the poss�b�l�ty could 
not be excluded.

The examination also identified minor injuries to the 
p�lot wh�ch suggested that the p�lot’s left hand was on 
one of the a�rcraft controls at the t�me of �mpact, and 
therefore, that he was not unconscious.

Harnesses inspection and webbing material testing  

Sutton harnesses were fitted to the aircraft and 
each occupant’s harness cons�sted of two lap and 
two shoulder straps made from canvas webb�ng 
reinforced locally with leather.  Set within the leather 

Footnote
�  Class 2 medical certificates are commonly held by holders of 
Private Pilot’s Licences.  Professional pilots are required to hold 
Class One certificates, which have more stringent requirements.
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re�nforcements were a ser�es of eyelets and to secure 

the harness an occupant threaded a p�n through the 

appropr�ate eyelet from each of the four straps before 

securing the pin with a sprung clip.  The shoulder 

straps were fixed to the aircraft by a cable running 

across the fuselage, and the lap straps were attached 

to the fuselage.

Sutton harnesses were the subject of the follow�ng 

TNS:

a) TNS 37 �ssue 2 �n 2000: A CAA mandatory 

TNS which specifies the fitting of higher 

strength transverse cables for the attachment 

of shoulder straps.

b) TNS 33 �ssue 2 �n 2002: A CAA mandatory 

TNS which specifies a nine year harness life 

from initial fitment.  Since production of Sutton 

harnesses had ceased many years ago, repl�ca 

harnesses, known as ‘alternat�ve’ harnesses, 

had become ava�lable and were descr�bed 

in Mod No 160 issue 2 in 2002.  As part of 

the certification process for the alternative 

harnesses ult�mate load test�ng was requ�red 

to confirm that the harnesses met the original 

specification.

The fitting of the higher strength cables to G-ACDJ was 

documented in the log book and dated September 2001.  

The attachment cables were �nspected and, apart from 

the overload fa�lure for the rear cable, they appeared to 

have been �n good cond�t�on pr�or to the acc�dent and 

they both had valid part numbers.

Wh�lst the harnesses on G-ACDJ were �nstalled 

before the alternative harness certification date they 

were effectively exactly the same as the certificated 

alternative parts.  The original harness was designed 
to ‘keep the wearer firmly in his seat’ when subject 
to certa�n loads and the relevant draw�ngs dated �943 
called for ‘Khaki webbing of tensile strength not less 
than 1,100 lbs approximately 3/32 inch thick’.  As such 
the harness was not part of an �ntegrated crashworthy 
a�rcraft des�gn �n wh�ch energy absorpt�on and 
surv�vable space were cons�dered to the extent that 
they are for more modern aircraft.

As a result of the fa�lure of the webb�ng mater�al �n 
both r�ght lap straps the harnesses were removed from 
the wreckage for further examination.  To ascertain if 
the webbing material had performed to its specification 
various samples from the harnesses fitted to G-ACDJ 
were subject to ult�mate load tests and the results were 
compared to the data from the harness certification tests 
that were performed in December 2001.  In the tests 
all the samples were from the same batch of webb�ng 
material.  The strength of the webbing material declines 
w�th age due to a var�ety of factors �nclud�ng wear, 
humidity and any high loads encountered in service.  
The results of the three tests of samples from G-ACDJ 
all exceeded the manufacturer’s 1943 specification.

Additional information - spinning

A sp�n �s a manoeuvre �n wh�ch an a�rcraft descr�bes a 
descend�ng sp�ral, �n a stalled cond�t�on, wh�lst yaw�ng, 
pitching, and rolling simultaneously throughout.  In 
a sp�n, an a�rcraft loses he�ght rap�dly, but a�rspeed 
is low.

In order for an a�rcraft to enter a sp�n, certa�n cr�ter�a 
must be met.  First, the aircraft’s wings must be stalled.  
To ach�eve th�s �ntent�onally, the a�rcraft must be p�tched 
nose up, usually, by the p�lot mov�ng the control column 
rearwards and holding it in a rearwards position.  Yaw 
must also be present as the w�ng stalls, or approaches the 
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stall.  In aircraft such as the Tiger Moth, this yaw may 

occur as a result of del�berate p�lot control �nput or as a 

result of an absence of accurate control of the a�rcraft 

to arrest undes�red yaw, part�cularly �f one w�ng drops 

approaching a stall, which is common.  Some aircraft, 

notably some w�th swept w�ngs, exh�b�t d�fferent 

characteristics in this respect.

Another c�rcumstance �n wh�ch yaw must be controlled 

is following changes in power.  When power is reduced, 

a Tiger Moth will yaw and then roll to the left.  The pilot 

must apply r�ght rudder to prevent th�s yaw, �f balanced 

flight is to be maintained.

Some a�rcraft requ�re constant appl�cat�on of pro-sp�n 

controls to ma�nta�n a sp�n, and recover as soon as the 

controls are released.  Other aircraft types continue 

sp�nn�ng, even �f the controls are released, and requ�re the 

correct action to be taken to recover to normal flight.

As the a�rcraft ex�ts the sp�n manoeuvre, the speed 

increases rapidly, and the aircraft enters a steep dive.  

Recovery from this dive involves significant loss 

of height.

Some accounts of the character�st�cs of the T�ger 

Moth suggest that the early stages of a sp�ral d�ve are 

remarkably similar to a spin.  However, the low speed of 

the acc�dent a�rcraft at the t�me of �mpact �nd�cated that 

the a�rcraft was sp�nn�ng, and not �n a sp�ral d�ve, pr�or 

to impact.

The �nvest�gat�on made use of a P�lot’s Assessment 

of the T�ger Moth a�rcraft, wr�tten by a profess�onal 

m�l�tary test p�lot for the Royal Austral�an A�r Force 

Museum.  This document gave a thorough description 

of the aircraft and its characteristics.  In the section 

‘Spinning’, the report stated:

‘The effect of abandoning the controls during the 
spin was examined during one left and one right 
spin.  For each direction of spin, releasing the 
controls did not effect a recovery after a further 
four turns…’. 

It may be �nferred that pos�t�ve act�on on the controls 

�s necessary to effect a recovery from a sp�n �n the 

Tiger Moth.

Another report, comm�ss�oned follow�ng a fatal acc�dent 

to a T�ger Moth �n Austral�a, stated:

‘It is difficult to get the DH82 to enter a fully 
developed spin without applying and maintaining 
application of a lot of rudder whilst keeping back 
pressure on the stick’.

Recording equipment

The aircraft was fitted with equipment, carried in a case 

beh�nd the rear seat, wh�ch was capable of record�ng 

images from cameras fitted around the aircraft and 

sound from the interphone and VHF radio onto a small 

cassette tape.  This equipment was used by the company 

which sometimes used the aircraft for pleasure flights, 

to provide passengers with a recording of their flights.  

Prior to the accident flight, the equipment had not been 

activated.

Analysis

From the eng�neer�ng �nvest�gat�on, �t appears that 

the aircraft was serviceable before the flight with no 

pre-ex�st�ng defect wh�ch contr�buted to the acc�dent, 

and that no defect occurred during flight which caused 

the aircraft to enter the spin.

The pilot was correctly qualified to carry out the flight 

and had reasonable prior experience on the aircraft.  
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Whilst not in very current flying practice, he had renewed 

h�s S�ngle Eng�ne P�ston rat�ng w�th an Exam�ner, 

approximately six weeks before the accident.

The weather cond�t�ons were ent�rely su�table for the 

intended flight and the pilot would have had uninterrupted 

v�sual contact w�th h�s env�ronment and the ground 

beneath him, with a good horizon as a reference.  

The flight appeared to have progressed normally 

until the aircraft had passed over Henley-on-Thames.  

Follow�ng analys�s of the radar record�ngs, and w�th 

the assumpt�on that the a�rcraft may have lost he�ght 

�n the r�ght turn recorded on radar, �t may be est�mated 

that the T�ger Moth was at an alt�tude of approx�mately 

800 ft plus the he�ght lost �n th�s turn, �f any, pr�or 

to its final manoeuvre.  The elevation of the ground 

at the acc�dent s�te was approx�mately �80 ft, and 

less �n the r�ver valley between the acc�dent s�te and 

Henley-on-Thames.

The first significant event immediately prior to the 

acc�dent was the reduct�on �n eng�ne power, descr�bed 

by the witnesses.  This reduction in power may have 

resulted from a reduct�on �n the throttle sett�ng by the 

p�lot, or could have been caused by some fa�lure of the 

engine or its systems.  The engineering investigation did 

not �dent�fy any reason why the eng�ne should have fa�led, 

but the poss�b�l�ty rema�ns that a fa�lure occurred wh�ch 

could not be identified in the post-accident investigation, 

or that carburettor �c�ng (wh�ch may leave no trace for 

acc�dent �nvest�gators) m�ght have caused the eng�ne to 

lose power.

Carburettor �c�ng �s usually assoc�ated w�th a gradual 

power loss and rough runn�ng, and although the 

a�rcraft’s average groundspeed (der�ved from radar) had 

reduced gradually �n the per�od lead�ng to the acc�dent, 

the manner of the change �n the eng�ne note, wh�ch the 
witnesses described as being quite sudden and definite, 
suggested that the change �n power was not caused by 
carburettor icing.  Moreover, the ambient conditions 
were such that there was not a h�gh r�sk of carburettor 
icing at cruise power. Had the pilot identified that the 
eng�ne was gradually los�ng power, and dec�ded to 
land as a precaut�on aga�nst a total power loss, �t seems 
reasonable to expect that he would have made a rad�o 
call to �nform others that he was carry�ng out a forced 
land�ng, and that he would have used the rema�n�ng 
power to fly a controlled circuit of a possible landing 
site prior to commencing a circuit to land.

After the power reduct�on, the a�rcraft entered a turn 
to the right and then began descending.  When power 
�s reduced, the effect of the propeller sl�pstream and 
eng�ne torque causes the T�ger Moth to yaw and roll 
to the left.  Therefore, there must have been a control 
input to cause the aircraft to turn to the right.  Given 
that the T�ger Moth does not enter a sp�n read�ly, �t must 
also be concluded that a control �nput was made wh�ch 
caused the spin entry.  These control inputs may have 
been del�berate, for example, an entry �nto a r�ght turn 
to manoeuvre for a forced land�ng, or may have been 
un�ntent�onal, for example, caused by �ncapac�tat�on, or 
an �nput made by the passenger follow�ng recogn�t�on 
of the pilot’s incapacitation.  If the control inputs were 
del�berate, m�s-handl�ng (�tself perhaps caused by 
d�stract�on or part�al or subtle �ncapac�tat�on) could 
have caused the aircraft to depart into the spin.

The pathology report �nd�cated that the p�lot had two 
med�cal cond�t�ons, e�ther of wh�ch could have caused 
sudden incapacitation.  The fact that the pilot was 
consc�ous and luc�d when the rescuers arr�ved at the 
acc�dent s�te �nd�cates �t �s unl�kely that he had suffered 
a major ep�lept�c or card�ac event, but �t does not 
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ent�rely exclude the poss�b�l�ty of a trans�ent ep�sode 

causing partial incapacitation.

In the event of �ncapac�tat�on of the p�lot, the passenger 

m�ght have attempted to ga�n control of the a�rcraft and 

carry out a landing.  However, she would first have had 

to establ�sh that the p�lot was �ncapac�tated, and as the 

p�lot was seated beh�nd the passenger, �ncapac�tat�on 

wh�ch caused h�m to lose consc�ousness would not have 

been �mmed�ately apparent to the passenger, except that 

the p�lot would not have been able to commun�cate by 

intercom.  In the event of such communication ceasing, 

the passenger m�ght have concluded that the �ntercom 

system had fa�led or that the p�lot was occup�ed w�th 

tasks wh�ch prevented h�s convers�ng, rather than 

com�ng �mmed�ately to the conclus�on that he had 

become incapacitated.

It is noteworthy that this pilot, who had significant 

coronary artery disease, had been pronounced fit 

follow�ng �nvest�gat�on of h�s abnormal ECG, and 

this reflects the imperfect nature of some medical 

screening tests.

If the passenger had identified that the pilot had become 

�ncapac�tated, �t �s poss�ble that she m�ght have attempted 

to gain control of the aircraft.  However, she had received 

no flying training, and would not have known how to fly 

the aircraft.  It is considered that an untrained individual 

would not be able to carry out a safe land�ng �n these 

c�rcumstances, and any attempt to take control of the 

aircraft would be likely to result in loss of control.

Once the a�rcraft was establ�shed �n the sp�n, reports 

�nd�cate that recovery act�on would have been necessary 

to regain ‘normal’ flight.  One of the first consequences 

of such recovery would be an �ncrease �n the a�rcraft’s 

forward speed, and the manner of the �mpact suggests 

that the speed was very low, and therefore �t seems that 

recovery action was not being taken.

Both occupants died from multiple injuries.  Whilst 

the lap straps fa�led �n both the harnesses, tests 

concluded that the webb�ng mater�al met �ts des�gn 

specification.  It is thought likely that the accident 

would not have been surv�vable had the harnesses 

rema�ned �ntact and secured, although th�s �s a 

somewhat subject�ve v�ew based on a d�scuss�on w�th 

the aviation pathologist.

The �mpact w�th the ground was the most l�kely cause 

of the derailed chain and the flattened spring chain 

guard.  This was substantiated by the significant 

damage to the left lower ma�nplane, the fact that the 

system was �nspected the day before the acc�dent and 

the absence of any reported defect on the day of the 

accident.  Even if the left aileron chain had become 

derailed in flight it would seem likely that the pilot 

would have reta�ned some a�leron control due to the 

shape of the crank on the sprocket wheel, or the a�leron 

would have adopted a constant pos�t�on as a result 

of floating up under aerodynamic loads.  Adequate 

control of the a�rcraft would have been ava�lable �n 

both of these scenarios. 

The absence of any of the wood screws for the pack�ng 

str�ps and the lack of any ev�dence from �nspect�on 

records would strongly suggest that the pack�ng str�ps 

were not present and that the left plate had been loose, but 

attached, prior to the accident.  No evidence of a problem 

with the flying controls could be found.  It is therefore 

unl�kely that the loose left gu�de plate contr�buted to 

the accident.  As a result of the high probability that the 

left a�leron gu�de plate was loose pr�or the acc�dent, the 

following Safety Recommendation is made.
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Safety Recommendation 2006-055

It is recommended that de Havilland Support remind 
p�lots and ma�nta�ners of T�ger Moths of the �mportance 
of the embod�ment and per�od�c �nspect�on of the 
mandatory modifications for the aileron system described 
in Technical News Sheet No 5.

Conclusions

W�tness accounts and radar ev�dence, together w�th the 
results of the wreckage analys�s, allowed the �nvest�gat�on 
to determine the aircraft’s final manoeuvres with some 

accuracy.  However, it was not possible to determine 

a cause for the reduct�on �n eng�ne power or for the 

aircraft’s entry into the spin.  A significant number of 

theor�es m�ght be constructed to account for these 

events, but none stands out as more or less probable than 

the others.

It is notable that the recording equipment fitted to the 

a�rcraft would, had �t been act�vated, have prov�ded very 

valuable ev�dence to the �nvest�gat�on, and m�ght have 

allowed the cause of the accident to be determined. 


