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ACCIDENT

Aircraft Type and Registration:  Cessna T303 Crusader, G-PTWB

No & Type of Engines:  2 Cont�nental Motors Corp TSIO-520-AE p�ston 
eng�nes

Year of Manufacture:  �984 

Date & Time (UTC):  5 August 2006 at �8�0 hrs

Location:  Denham Green, Buck�nghamsh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - 5

Injuries:  Crew - � (Ser�ous) Passengers - 5 (Ser�ous)

Nature of Damage:  A�rcraft destroyed

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

Commander’s Age:  60 years

Commander’s Flying Experience:  �,7�7 hours (of wh�ch 662 hours were on type)
 Last 90 days - 37 hours
 Last 28 days -   5 hours

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

Synopsis

The aircraft was completing a day VFR flight from 
Durham Tees Valley Airport to Denham Airfield.  As the 
pilot turned on to the final approach for Runway 06, the 
r�ght eng�ne ran down.  The p�lot attempted to �ncrease 
power on the left eng�ne but �t d�d not appear to respond.  
The a�rspeed decayed and the r�ght w�ng dropped.  The 
a�rcraft descended �nto a wooded area short of the 
runway, ser�ously �njur�ng all those on board.

The investigation identified that fuel starvation of both 
eng�nes was the cause of the acc�dent.  One Safety 
Recommendat�on �s made.

History of the flight

The pilot and five passengers were flying from Denham 

Airfield on a return day VFR flight to Durham Tees 

Valley Airport.  The purpose of the flight was for all 

those on board to attend a football match �n Newcastle.  

Hav�ng met h�s passengers at Denham, the p�lot carr�ed 

out the normal da�ly checks and tax�ed the a�rcraft to 

the refuell�ng pumps.  He checked the fuel gauges and 

recalled that they �nd�cated approx�mately 26 to 30 uS 

Gallons (uSG) per s�de.  us�ng the a�rcraft’s Informat�on 

Manual (referred to �n th�s report for clar�ty as the P�lot’s 

Operat�ng Handbook or POH), a convers�on factor of 

� uSG = 6 lbs was used; by th�s means �t was calculated 

that each w�ng tank conta�ned �56 to �80 lbs of fuel.  

W�th the ass�stance of one of the passengers read�ng the 
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fuel del�very meter, he upl�fted 70 l�tres of fuel �nto each 

w�ng tank (one l�tre of Avgas �00LL of typ�cal dens�ty 

we�ghs �.58 lb).  Th�s would have taken the total fuel 

on board the a�rcraft to between 533 and 58� lbs.  After 

board�ng the a�rcraft, the p�lot and passengers secured 

themselves �n the�r seats and both eng�nes started 

normally.

The weather for the flight was good with a scattered 

cloud base between 3,500 ft and 5,000 ft, v�s�b�l�ty �n 

excess of �0 km and l�ght w�nds.  The a�rcraft was tax�ed 

to Runway 06, where the power checks were carr�ed out 

w�th both eng�nes respond�ng normally.  The a�rcraft 

departed at �2�5 hrs and follow�ng a stepped cl�mb, 

levelled at FL065.  During the flight the pilot set the 

power to 23 �nches of Man�fold A�r Pressure (MAP) 

w�th 2,300 rpm and leaned the m�xture accord�ngly.  The 

flight was uneventful and the aircraft landed at Durham 

Tees Valley A�rport at �332 hrs and tax�ed w�thout delay 

to the park�ng area.

On arr�val, the p�lot checked the fuel quant�ty rema�n�ng 

wh�ch he recalled as approx�mately 30 uSG per s�de or 

360 lbs total.  He noted that there was a sl�ght �mbalance 

between the left and r�ght tanks but he could not recall 

wh�ch tank gauge �nd�cated the lower quant�ty.  From th�s 

he calculated that there was sufficient fuel for the return 

flight with approximately one hour’s flying in reserve.  

The handl�ng agent asked the p�lot �f he requ�red fuel 

and the p�lot decl�ned.  

Hav�ng attended the football match, the p�lot and h�s 

passengers returned to Durham Tees Valley A�rport 

and boarded the aircraft for the flight back to Denham.  

The pilot carried out his usual pre‑flight inspection of 

the a�rcraft and once aga�n checked the fuel gauges, 

confirming sufficient fuel was available for the return 

flight.  The engines started normally and the aircraft 

was tax�ed to the hold�ng po�nt for Runway 23.  The 

pre-takeoff and power checks were completed and the 

a�rcraft departed at �656 hrs cl�mb�ng to a cru�s�ng level 

of FL055.  The power was aga�n set at 23 �nches MAP 

w�th 2,300 rpm and the m�xture leaned.

The descent was �n�t�ated some 25 m�nutes pr�or to the 

�ntended land�ng.  It was almost a cont�nuous descent apart 

from levelling briefly on three occasions.  At some point 

in the latter stages of the flight, the passenger occupying 

the front r�ght seat noted some �nstrument �nd�cat�ons 

and the p�lot’s act�ons.  He saw two rectangular gauges, 

adjacent to each other w�th the �nd�cat�ng needles on one 

gauge just above a red mark�ng and the other �n the red 

mark�ng.  He also saw the p�lot turn rotary selectors and 

pull a red ‘T’ shaped toggle lever out at the base of the 

�nter-seat console.  

The p�lot, who suffered ser�ous head �njur�es dur�ng the 

acc�dent, had very poor recollect�on of some aspects of 

the flight, particularly just prior to the impact.  He could 

remember operat�ng the fuel crossfeed and thought he 

may have retarded one of the throttles to �dle �n order 

to conserve fuel.  He could not recall the fuel quant�ty 

indications.  He lowered the landing gear, set 10º of flap 

and turned the aircraft left on to the final approach at 

approx�mately 90 kt Ind�cated A�r Speed (IAS).  At some 

po�nt �n the left turn the r�ght eng�ne ran down and he 

advanced what he thought were both throttles, but the 

left eng�ne d�d not respond.  The passengers descr�bed 

the a�rcraft roll�ng to the r�ght and the r�ght eng�ne 

runn�ng down followed by what appears to have been 

the �nterm�ttent sound of the stall warn�ng.

Witnesses on Denham Airfield saw the aircraft execute 

the left turn on to the final approach at what they 

descr�bed as a sl�ghtly steeper than normal bank angle of 

between 30º and 40º.  They could not hear the sound of 
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the eng�nes due to the amb�ent no�se around them.  The 
a�rcraft rolled to w�ngs level but then cont�nued to roll to 
its right pausing briefly at a bank angle of approximately 
30º before the r�ght w�ng and nose appeared to drop and 
the a�rcraft d�sappeared beh�nd some trees. 

Recorded information

The aircraft was not fitted with a Flight Data or Cockpit 
Vo�ce recorder, and was not requ�red to be so equ�pped.  
National Air Traffic Services, the provider of en‑route 
air traffic control services throughout the UK, provided 
recorded radar data for both the outbound flight to 

Teesside and the return flight to Denham.  This data 
�ncluded both alt�tude and pos�t�on.  

From the recorded radar data, the ground track of the 
aircraft and the vertical profile of the outbound and return 
flights were established.  The ground track distance for 
the outbound flight was 196 nm and the return ground 
distance flown was 184 nm.  This was a total increase of 
24 nm over the planned distance of 178 nm. The flight 
profiles were plotted and used to estimate the outbound 
and return flight fuel consumption.

Figure 1

Figure 2
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Survivability

The p�lot and passengers were all secured �n the�r seats 

by restra�nt harnesses.  The p�lot and front seat passenger 

had lap and d�agonal, upper body restra�nts.  The rear 

cab�n passengers had lap restra�nts only.  The a�rcraft had 

passed through the trees before str�k�ng the ground �n a 

level att�tude w�th v�rtually no forward speed.  All those 

on board suffered ser�ous �njur�es and were �ncapac�tated, 

exper�enced d�fferent levels of consc�ousness and were 

unable to ex�t the wreckage.  The rear cab�n door on the 

left s�de had burst open dur�ng the �mpact.  There was 

no fire.

The acc�dent was w�tnessed and reported by a member of 

the publ�c us�ng h�s mob�le telephone.  He was promptly 

on the scene and prov�ded deta�led �nformat�on to the 

pol�ce control room operator.  The call was logged at 

�8�0 hrs.  The pol�ce �n�t�ated the�r Major Inc�dent 

procedure and the first police officer was on the scene 

at 1817 hrs.  The Denham Airfield staff, who had also 

seen the accident, immediately deployed the Airfield 

Rescue and F�re F�ght�ng Serv�ce.  Follow�ng some 

difficulty in locating the scene, they supported the police 

and paramed�cs �n render�ng ass�stance to the �njured.  

The county F�re and Ambulance Serv�ces arr�ved and, 

follow�ng stab�l�sat�on and treatment by paramed�cs, 

the first casualty was extracted at 1858 hrs, departing 

for hosp�tal at �905 hrs.  The last casualty was removed 

by ambulance from the scene at �95� hrs and all the 

casualt�es were taken to hosp�tal. 

Training

On 4 August 2006, the day before the acc�dent, the 

pilot completed his Licence Proficiency Check (LPC) 

and Instrument Meteorolog�cal Cond�t�ons (IMC) 

reval�dat�on test.  The person conduct�ng the LPC was 

an exper�enced �nstructor/exam�ner who had carr�ed out 

the p�lot’s �n�t�al convers�on on to the type and per�od�cal 

flight checks since he acquired the aircraft.  The flight test 
comprised of simulated instrument flying, visual circuits 
and upper a�r work w�th both eng�nes operat�ng and s�ngle 
eng�ne asymmetr�c handl�ng.  The p�lot demonstrated a 
satisfactory level of flying and passed the LPC.

For the LPC, the a�rcraft departed Denham at �206 hrs 
and landed back there at 1340 hrs giving a total flight 
t�me of � hour and 34 m�nutes.  The start and tax� to and 
from the runway was est�mated to take approx�mately 
10 minutes.  Prior to the flight the aircraft was refuelled 
to the half full �nd�cat�on on both fuel gauges g�v�ng a 
total fuel of 465 lbs.  No we�ght and balance calculat�ons 
were recorded but the exam�ner recalled that follow�ng 
the flight both fuel tank gauges indicated slightly more 
than one quarter full, wh�ch would have been at least 
�9.3 uSG (��6 lbs) per s�de, or 232 lbs total.  Fuel used 
during the training flight would have been 233 lbs, 
g�v�ng a fuel consumpt�on rate of �48 lbs per hour 
�nclud�ng start and tax�.

Following the flight check, both candidate and 
exam�ner seated themselves �n the rear of the cab�n.  
The exam�ner asked the p�lot to expla�n how he would 
carry out the engine fire drill and the fuel crossfeed 
dr�ll.  The exam�ner stressed the need not to trust to 
memory for crossfeed procedures because, �n h�s 
exper�ence fuel crossfeed labell�ng was frequently 
amb�guous.  The p�lot correctly covered the memory 
items of the fire drill but stated that he would consult 
the a�rcraft checkl�st for the fuel crossfeed operat�on.  
Neither pilot nor examiner could find the crossfeed 
dr�ll �n the checkl�st and therefore consulted the fuel 
system descr�pt�on �n the a�rcraft’s POH.

From the fuel system d�agram and the system descr�pt�on 
text, they concluded that to crossfeed fuel from the left 
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tank to the r�ght eng�ne, two act�ons were requ�red.  The 
r�ght eng�ne rotary fuel selector should be turned to the 
CROSSFEED (yellow sector) pos�t�on and the crossfeed 
emergency shutoff control should be pulled out to 
open the crossfeed fuel l�ne.  The use of the crossfeed 
emergency shutoff control �s not clearly expla�ned �n 
the fuel system descr�pt�on.  Immed�ately above the red 
coloured crossfeed emergency shutoff control, wr�tten 
�n wh�te letters on a black background, �s the follow�ng 
�nstruct�on:

‘PULL-EMER FUEL X-FEED SHUT OFF’

In the ‘Emergency Procedures’ sect�on of the POH, the 
‘Eng�ne F�re �n Fl�ght’ and ‘Land�ng Gear Malfunct�on’ 
procedures clearly state the purpose and operat�on of 
the crossfeed emergency shutoff control.  For example, 
�n the ‘Eng�ne F�re �n Fl�ght’ non-memory �tems and 
�n three of the land�ng gear abnormal procedures, the 
follow�ng act�on �s requ�red:

‘Emergency Crossfeed Shutoff - - PULL TO 
CLOSE’

The exam�ner and cand�date read the text above 
the shutoff control but d�d not l�nk the ‘F�re Dr�ll’ 
non-memory act�on shown above.  They had no reason 
to consult the land�ng gear malfunct�on procedures when 
d�scuss�ng the crossfeed �ssue and therefore placed an 
�ncorrect �nterpretat�on on the �nformat�on conta�ned �n 
the fuel system d�agram.

An add�t�onal l�m�tat�on was relevant when us�ng the 
fuel system crossfeed controls.  The crossfeed fuel l�ne 
p�ckup �n the tank was above the lowest po�nt of the tank.  
In order to prevent the p�lot attempt�ng to crossfeed when 
the fuel level was lower than the p�ckup, a m�n�mum fuel 
level and phase of flight was imposed.  This was stated 
�n the fuel system descr�pt�on as follows:

‘If single-tank operation is being used when fuel 
levels are low, the fuel quantity in the tank in use 
should not be allowed to drop below 60 pounds 
prior to re-establishing normal single-engine per 
tank operation; this will avoid the possibility of 
dual engine stoppage due to fuel starvation.’

A note was also included to emphasise the phase of flight 
when crossfeed�ng fuel should not be used:

‘The fuel selector valve handles must be turned 
to the NORMAL FLIGHT, L. TANK, T.O./LDG 
(green sector)position for the left engine and the 
NORMAL FLIGHT, R. TANK, T.O./LDG (green 
sector) position for the right engine for takeoff, 
landing and all normal operations.  Crossfeeding 
is limited to level flight only.’

The �nformat�on ava�lable to the p�lot conta�ned �n 
the a�rcraft’s POH regard�ng crossfeed�ng can be 
summar�sed as:  

1. Only crossfeed during level flight and not 
dur�ng takeoff and land�ng.  

2. Ensure that crossfeed�ng �s stopped before 
the fuel quant�ty �n the tank be�ng used drops 
below 60 pounds (�0 uS gals).

3. The crossfeed emergency shutoff control �s 
pulled to close the valves, not open them, and 
�s not operated when crossfeed�ng.

 Weather

An aftercast provided by the Met Office gave the synoptic 
s�tuat�on at �200 hrs on the 5 August 2006.  It showed a 
r�dge of h�gh pressure extend�ng across the Br�t�sh Isles 
from the south-west w�th a weak warm front ly�ng north 
to south across the country.  A l�ght north to north-west 
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w�nd covered the route.  By �800 hrs there was l�ttle 

change �n the general cond�t�ons and the weather was 

good for the flight to and from Durham Tees Valley.

There was a poss�b�l�ty of sl�ght ra�n from a strato-cumulus 

cloud layer ma�nly near the Teess�de area but the weather 

was ma�nly dry throughout the route.  The v�s�b�l�ty 

was 20 to 30 km w�th a Mean Sea Level pressure of 

�020 hPa.

In the Denham area at �200 hrs, the cloud was ma�nly 

shallow cumulus base 3,500 to 4,000 ft w�th small 

amounts of strato-cumulus and c�rrus above.  The 

strato-cumulus layer �ncreased to full cover around the 

East M�dlands/L�ncolnsh�re area, base 4,000 to 6,000 ft.  

For the return journey, extens�ve strato-cumulus 

covered the route from Teesside to the Cranfield area 

with the base around 3,500 to 5,000 ft.  From Cranfield 

southwards �t appears to have �mproved, w�th just small 

amounts of cumulus.

The table below sets out the actual w�nds for the alt�tudes 

g�ven wh�ch were recorded from the Nott�ngham 

rad�osonde ascent for m�dday on 5 August 2006.  It �s 

also a good gu�de to the w�nds later �n the afternoon for 

the return journey and throughout the route.  (Table �)

He�ght AGL W�nd speed and d�rect�on

2,000 ft 300º/05 kt

5,000 ft 330º/05-�0 kt

�0,000 ft 020º/20-25 kt

Table 1

Fuel planning

Art�cle 52 (e), ‘Pre-flight action by commander of 

aircraft’ of the A�r Nav�gat�on Order (ANO) places the 

follow�ng requ�rement on the commander:

‘In the case of a flying machine or airship, that 
sufficient fuel, oil and engine coolant (if required) 
are carried for the intended flight, and a safe 
margin has been allowed for contingencies.’

The CAA produces Safety Sense Leaflets covering many 
aspects of aviation. Safety Sense Leaflet number 1e 
‘Good Airmanship’ conta�ns a sect�on on fuel plann�ng 
and offers the follow�ng adv�ce to pr�vate p�lots:

‘Fuel planning

• Always plan to land by the time the tank(s) are 
down to the greater of ¼ tank or 45 minutes 
cruise flight, but don’t rely solely on gauge(s) 
which may be unreliable. Remember headwinds 
may be stronger than forecast and frequent use 
of carb heat will reduce range.

• Understand the operation and limitations 
of the fuel system, gauges, pumps, mixture 
control, unusable fuel etc and remember to 
lean the mixture if it is permitted.

• Don’t assume you can achieve the Handbook/
Manual fuel consumption.  As a rule of thumb, 
due to service and wear, expect to use 20% 
more fuel than the ‘book’ figures.’ 

From h�s ev�dence to the �nvest�gat�on, the power 
sett�ngs generally used by the p�lot of G-PTWB �n the 
cru�se were 23 �nches Man�fold A�r Pressure (MAP) 
and 2,300 propeller rpm on both eng�nes.  From 
the performance sect�on of the POH, th�s equates to 
approx�mately 67% power or �43.5 lbs per hour cru�se 
fuel consumpt�on (2.4 lbs per m�nute).  The POH states 
that a normal rate cl�mb at 5,�50 lbs All up We�ght 
(AuW) to 8,000 ft takes approx�mately �0 m�nutes and 
uses about 33 lbs of fuel (3.3 lbs per m�nute).  Descent 
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from 8,000 ft takes �0 m�nutes and the fuel requ�red 

�s g�ven as 2� lbs, g�v�ng a consumpt�on of 2.� lbs per 

m�nute.  Apply�ng these consumpt�on rates to the vert�cal 

profile of the radar data indicated that the fuel used on 

the first sector was 220 lbs and on the return sector was 

�86 lbs.  To th�s must be added 25 lbs for the start, tax� 

and takeoff at Denham and Durham Tees Valley, g�v�ng 

an add�t�onal total of 50 lbs.  Based on th�s calculat�on, 

the total fuel consumption for the ‘round trip’ flight was 

approx�mately 456 lbs.

From prev�ous exper�ence the p�lot had der�ved a plann�ng 

figure of 100 litres per hour.  This was based on 80 litres 

per hour (�26 lbs) consumpt�on, w�th an add�t�onal 

20 l�tres (32 lbs) for cont�ngency or the equ�valent of a 

total �58 lbs per hour.  From h�s exper�ence th�s prov�ded 

adequate fuel for the flight he undertook with a reserve 

wh�ch, �f not requ�red, would st�ll be ava�lable on land�ng.  

If payload perm�tted he would also take add�t�onal fuel 

depending on the weather or nature of the flight being 

carr�ed out.  He had not prev�ously exper�enced any 

difficulties with a shortage of fuel. 

The p�lot used a plann�ng a�rspeed of �60 kt wh�ch, 

g�ven the l�ght w�nds at h�s cru�s�ng level, he used as 

a groundspeed for calculat�ng the t�me to cover the 

�78 nm track d�stance from Denham to Teess�de.  Th�s 

gave a flight time of 66 minutes at the 158 lbs per hour 

rate, requiring 174 lbs for the flight up and 174 lbs for 

the return flight.  To this he added 25 lbs for each sector 

for start, tax� and cl�mb and one hour reserve g�v�ng a 

total fuel requ�red of 556 lbs. 

The POH conta�ns comprehens�ve tables, graphs and 

examples cover�ng fuel consumpt�on for all phases of 

flight in order for a pilot to establish the fuel required for 

a specific flight. In the introduction to the Performance 

sect�on, the follow�ng statement �s made:

‘It should be noted that the performance 
information presented in the range and endurance 
profile charts allows 45 minutes reserve fuel at the 
specified cruise power.  Fuel flow data for cruise 
is based on the recommended lean mixture setting.  
Some indeterminate variables such as mixture 
leaning technique, fuel metering characteristics, 
engine and propeller condition and air turbulence 
may account for variations of 10% or more in 
range and endurance.  Therefore, it is important 
to utilise all available information to estimate the 
fuel required for the particular flight.’

In the performance section, specific ‘Fuel and Time 
Requ�red’ graphs were prov�ded for 50%, 60% and 
70% power. The graphs perm�t the p�lot to calculate the 
fuel required for a specific distance, wind conditions, 
alt�tude and power sett�ng.  Th�s �ncludes the fuel used 
for eng�ne start, tax�, takeoff, normal cl�mb, descent and 
45 m�nutes reserve.  By enter�ng the 50% power graph 
w�th a d�stance of �78 nm and n�l w�nd, a fuel requ�red 
of 265 lbs �s obta�ned.  By add�ng the �0% cont�ngency 
from the note above, a fuel requ�red of 29�.5 lbs �s 
obta�ned.  

The manufacturers were prov�ded w�th t�me versus 
altitude data for the flights and asked to calculate the 
fuel used dur�ng the round tr�p �nclud�ng ground tax��ng.  
They concluded that, based on the Cru�se Performance 
chart, with a flight time in radar contact of 2 hours and 
27 m�nutes the a�rcraft used 377 lbs of fuel. Add�ng 
25 lbs of fuel for start, tax� and cl�mb at Denham and 
Teess�de gave a total consumpt�on of 427 lbs for the 
round trip flight.

If the Fuel and T�me Requ�red chart was used and 
the 45 minute reserve of 104 lbs subtracted the figure 
�ncreased to 455 lbs.  The d�fference was accounted 
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for by the Fuel and T�me Requ�red chart �nclud�ng an 
allowance for start, tax�, cl�mb and descent, wh�lst the 
cru�se chart does not.

The AAIB calculat�on was based on the m�nute/lb burn 
rates set out above w�th 25 lb start, tax� and takeoff 
allowance at Denham and Teess�de, and produced a 
figure of 444 lbs based on the performance at a maximum 
AuW of 5,�50 lbs.

From the d�fferent methods of calculat�ng the POH fuel 
consumpt�on, the ‘round tr�p’ fuel consumpt�on was 
est�mated at between 427 lbs and 456 lbs.

Weight and balance

No wr�tten record of the we�ght and balance calculat�ons 
carr�ed out by the p�lot was ava�lable to the �nvest�gat�on.  
The we�ghts of the p�lot and passengers are the�r actual 
we�ghts at the t�me of the acc�dent, subsequently 
prov�ded to the �nvest�gat�on.  The calculat�on set out 

below �s based on the exam�ner’s recollect�on of the fuel 

rema�n�ng on board the a�rcraft follow�ng the tra�n�ng 

flight, that is, approximately ¼ full.  The addition of 

70 l�tres per s�de on the morn�ng of the acc�dent has been 

added to that amount.  (Table 2)

us�ng the p�lot’s recollect�on of the tanks be�ng between 

26 and 30 uSG per s�de before refuell�ng at Denham, for 

the lower figure an additional 80 lbs should be added to 

the total fuel we�ght.  At 30 uSG per s�de, an add�t�onal 

�28 lbs should be added to the 453 lbs shown �n Table 2.

The Max�mum perm�tted TakeOff We�ght (MTOW) for 

the a�rcraft was 5,�50 lbs.  The a�rcraft CG envelope at 

3,300 lb was from the forward l�m�t at �46.5 �n to the 

aft l�m�t of �57.2 �n aft of the CG datum.  The forward 

l�m�t �s constant to 3,800 lb and then reduces �n a l�near 

fash�on to �5�.2 �n at the MTOW of 5,�50 lb.  The aft 

CG l�m�t rema�ns constant at �57.2 �n up to the MTOW.

Item Weight (lbs) Arm (in) Moment

A�rcraft bas�c we�ght 3,696 559,083

P�lot    �9� �38   26,358

Front passenger    ��2 �38   �5,456

M�ddle seat passengers (2)    476 �78    84,728

Rear seat passengers (2)    353 2�6    76,248

Cargo      25 250      6,250

Fuel  453   73,000

Departure Denham 5,306 158.5 841,123

Fl�ght fuel burn   *220

Landing Teesside 5,086 158.37 805,489

Fl�ght fuel burn   *�86

At impact 4,900 158.4 776,223

*AAIB calculated leg consumpt�on, no �nclus�on of 25 lbs for tax� and takeoff.

Table 2
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From the we�ghts prov�ded and the est�mate of fuel carr�ed 
and consumed, the a�rcraft was operated �n�t�ally �56 lb 
above the MTOW dur�ng the departure from Denham.  
Th�s would �ncrease to 284 lbs �f the h�gher fuel quant�ty 
was carr�ed.  The CG was calculated �n�t�ally at �58.5 �n 
aft of the CG datum reduc�ng to �58.4 �n aft of the datum 
as fuel was consumed.  Th�s was beyond the aft CG l�m�t 
for the aircraft throughout the flight.

When load�ng the a�rcraft, the p�lot had placed the heav�er 
passengers and baggage at the rear.  By re-seat�ng the 
heav�er passengers at the front and l�ghter passengers at 
the rear, as well as plac�ng the baggage �n the forward 
baggage hold, the CG could have been brought forward 
of the aft l�m�t.  The a�rcraft could also have been 
operated w�th�n the MTOW of 5,�50 lbs, �f fuel for the 
outbound flight only had been carried, as set out below, 
although �t would have been necessary to refuel for the 
return flight.  (Table 3)

Medical

After the acc�dent, the p�lot was adm�tted to hosp�tal and 

a sample of h�s blood was taken for hosp�tal purposes.  

Dur�ng the course of the day, the p�lot had been seen to 

consume alcohol�c beverage and analys�s of the blood 

by the hosp�tal �nd�cated the presence of alcohol.  The 

amount detected was not cons�dered to be a major 

contr�butory factor �n the acc�dent but the exact effect on 

the p�lot’s performance could not be establ�shed. 

Performance

The a�rcraft was observed by ground w�tnesses �n a left 

turn w�th an angle of bank of 30º to 40º before roll�ng 

through the w�ngs level att�tude to approx�mately 30º r�ght 

bank.  At th�s po�nt the r�ght w�ng dropped.  The stall 

speeds with 10º of flap set with an aft CG and the angle of 

bank flown are reproduced below, showing both indicated 

and cal�brated a�rspeeds (kIAS and kCAS).  (Table 4)

Item Weight (lbs) Arm (in) Moment

Bas�c we�ght 3,696 559,083

P�lot   �9� �38   26,358

Front passenger   245 �38   33,8�0

M�ddle passengers   4�8 �78   74,404

Rear passengers   280 2�6   60,480

Forward baggage bay     25    82     2,050

Fuel   295* 48,800

Weight and CG at Takeoff 5,150 156.31 804,985

Weight and CG at Landing 4,950 155.72

*   The fuel required of 295 lbs would have been sufficient to operate the aircraft on the sector 
to Durham Tees Valley w�th 45 m�nutes reserves and �0% cont�ngency, us�ng 50% power 
sett�ngs. 

Table 3
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A note states that:  

‘Altitude loss during an engine inoperative stall 
recovery may be 300 feet with a pitch below the 
horizon of 30°.’

As an �nd�cat�on of the a�rcraft’s performance w�th one 
eng�ne �noperat�ve at 4,800 lbs at sea level, the rate 
of cl�mb at 97 kt (Vy) w�th the fa�led eng�ne propeller 
feathered, landing gear and flap retracted and maximum 
power set on the operat�ng eng�ne �s 270 ft per m�n.  
The follow�ng decrements must be subtracted from 
that rate of cl�mb to calculate the a�rcraft cl�mb/descent 
performance.  (Table 5)

Configuration Decrement 

Land�ng gear extended -350 ft/m�n

Flaps extended �0º   -50 ft/m�n

Flaps extended fully -450 ft/m�n

Inoperat�ve propeller w�ndm�ll�ng -250 ft/m�n

Table 5

With landing gear lowered, flap set to 10° and the right 
propeller w�ndm�ll�ng, a net rate of descent of 380 ft/m�n 
would result.  If power was not ava�lable from the left 
eng�ne, the drag from both propellers w�ndm�ll�ng and 
the aircraft configuration would have resulted in a rapid 
loss of a�rspeed had a pos�t�ve nose-down att�tude not 
been adopted.

Significant Aircraft Features

The a�rcraft type �s equ�pped w�th two �ntegral fuel 

tanks.  These are pos�t�oned �n the outer w�ngs and are 

formed by the upper and lower sk�ns and the front and 

rear w�ng spars.  They are bounded at the�r �nboard 

ends by closure r�bs, approx�mately co-�nc�dent w�th 

the outboard s�des of the eng�ne nacelles, and extend 

outboard from there to stat�ons close to the w�ng t�ps.  

The fillers are at the outboard ends of the tanks and since 

the wing has significant dihedral, the tanks can contain a 

large proport�on of the�r capac�ty before any fuel can be 

seen via the filler orifices.   

The fuel p�ck-up po�nts are pos�t�oned at the forward 

and aft ends of man�folds s�ted at the extreme �nboard 

ends of each tank.  Each p�ck up po�nt �s pos�t�oned close 

to the plane of the lower w�ng sk�n and �s closed by an 

individual float valve.  Thus, when fuel is present at the 

p�ck-up po�nt, the valve adm�ts �t to the man�fold, but 

when �t �s absent, closure of the valve prevents a�r from 

flowing into the manifold. The POH states that each tank 

has a max�mum capac�ty of 77.5 uSG, wh�lst the total 

unusable fuel �s quoted as 2.0 uSG.

The fuel system suppl�es the eng�nes v�a fuel selector 

valves pos�t�oned �n the w�ngs, just �nboard of the 

tanks.  These are controlled, v�a sl�d�ng cables w�th�n 

condu�ts, by means of handles mounted on a console 

between the two front seats, just above the cabin floor.  

The relevant tank contents gauges are to be found above 

Angle of Bank 0° 0° 30° 30° 45° 45° 60° 60°

We�ght (lb) kIAS kCAS kIAS kCAS kIAS kCAS kIAS kCAS

5�50 57 62 6� 67 68 74 8� 88

4650 53 59 57 63 63 70 75 83

Table 4
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the fuel selector handles.  Each of these �s annotated 
w�th wh�te mark�ngs on a black background at �0, 30, 
50, and 70  uSG levels. These numer�cal �nd�cat�ons are 
pos�t�oned below a hor�zontal wh�te l�ne. Above the l�ne, 
fuel quant�t�es are annotat�ons �n lbs. Those graduat�ons 
�nd�cated are at the �00, 200, 300 and 400 lbs levels. 
The sect�on wh�ch appears to fall between the empty 
and �0 uSG graduat�ons on each gauge �s coloured 
yellow and wh�te, wh�lst a narrow red l�ne graduat�on �s 
pos�t�oned approx�mately at the empty pos�t�on.      

Each selector can be turned to the ‘OFF’, ‘ON’ or 
‘CROSSFEED’ pos�t�on.  W�th the selector set to the ‘ON’ 
pos�t�on, the relevant eng�ne �s suppl�ed by the tank on 
the same s�de of the a�rcraft.  When the ‘CROSSFEED’ 
sett�ng �s selected, the eng�ne on the same s�de as that 
selector rece�ves fuel from the tank on the other s�de of 
the a�rcraft, v�a crossfeed p�pes wh�ch pass beneath the 
cab�n.  To prevent leakage of fuel, should one or both 
crossfeed p�pes become damaged, crossfeed shutoff 
valves are provided.  These are fitted close to the tanks.  
They ensure that only the fuel volume w�th�n the p�pes, 
and no fuel from e�ther tank, can be lost through any 
crossfeed p�pe leakage once the shutoff valves are 
moved to the ‘OFF’ pos�t�on.  Both shutoff valves are 
operated v�a cables w�th�n condu�ts from a s�nge T-
handle below the fuel selector valve console.  If the 
handle �s pulled when both fuel selectors are �n the ‘ON’ 
pos�t�on, eng�ne operat�on �s not affected.  If, however, 
�t �s pulled when a fuel selector �s set to ‘CROSSFEED’, 
the supply to the eng�ne on the s�de of the selector w�th 
that sett�ng w�ll be �nterrupted and the eng�ne w�ll not 
cont�nue to operate.  The cross-feed shut off valve 
control handle �s pa�nted red, s�gn�fy�ng �ts emergency 
control status. 

The crossfeed p�pes have open p�ck-up po�nts pos�t�oned 
on the inboard closure ribs of the fuel tanks, significantly 

above the plane of the lower w�ng sk�ns.  A�r can thus be 

drawn �nto the crossfeed system and thereby �nterrupt 

the fuel supply to the eng�ne selected to crossfeed, �f 

the fuel �n the tank �n quest�on �s below the level of the 

orifice of the crossfeed pick‑up.

The fuel d�v�der un�ts on the eng�nes each �ncorporate a 
spr�ng-loaded valve.  Th�s shuts off the fuel supply to the 
�njectors pos�t�vely when the fuel pressure to the relevant 
d�v�der drops below a threshold.  Loss of fuel supply to 
an eng�ne fuel/a�r control  un�t thus results �n closure 
of the valve and eng�ne stoppage. A volume of fuel, 
however, rema�ns �n the eng�ne fuel system upstream of 
the flow divider, following such engine fuel starvation.    

Figure 3

Fuel system controls and gauges

Fuel 
gauge

Fuel 
gauge
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Figure 4

Fuel system d�agram
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The accident site

The a�rcraft came to rest �n a w�ngs-level att�tude on an 
upward slop�ng surface �n dense woodland, at a po�nt 
having no significant ground vegetation.  The slope formed 
the upper part of a ra�lway embankment.  Exam�nat�on of 
the damaged trees revealed that the a�rcraft had struck and 
demolished one, but had inflicted little damage to adjacent 
trees.  It had come to rest wh�le mov�ng laterally to the 
r�ght, as �nd�cated by the vert�cal trunk of a small tree 
wh�ch had penetrated the w�ng t�p and travelled �nboard 
for approx�mately ½ metre.  A substant�al branch had 
passed vert�cally between the elevator and the hor�zontal 
stab�l�zer.  Both eng�ne nacelles were deformed �nto a 
pronounced ‘hogg�ng’ (�e down at the extrem�t�es) shape.  
Extensive damage had been inflicted to the nose of the 
aircraft forward of the windscreen although no significant 
long�tud�nal compress�on damage was ev�dent.  The 
fuselage was reduced �n depth and the ta�l un�t, complete 
w�th fuselage ta�lcone, was separated from the aft end 
of the fuselage.  The seatback of one of the rear row of 
forward fac�ng seats had collapsed backwards.

Both propellers were �n the normal operat�ng range 
and the lower two blades of both were embedded �n 
soft so�l.  Ne�ther propeller exh�b�ted any ev�dence of 
rotat�on at �mpact.  A number of tree boughs were found 
to have been chopped �n an or�entat�on approx�mately 
perpend�cular to the branch axes.  It was known, however, 
that saw�ng equ�pment had been used to cut away t�mber 
to ga�n access to the forward end of the cab�n dur�ng 
rescue operations.  This created significant quantities of 
cut t�mber of s�m�lar appearance to tree boughs hav�ng 
suffered blade str�kes from fast rotat�ng propellers.

The a�rcraft had the land�ng gear extended and one stage 
of flap (10º) was set.

On enter�ng the a�rcraft cab�n �t could be seen that the r�ght 

fuel selector was �n the crossfeed pos�t�on wh�lst the left 
selector was �n the normal tank to eng�ne pos�t�on.  The 
crossfeed shutoff control was �n the shutoff pos�t�on.

After �n�t�al exam�nat�on, the a�rcraft was dragged 
approx�mately four metres forward on to level ground, 
us�ng strops attached to the ma�n land�ng gears, �n 
order to ensure there was no danger of �t sl�d�ng down 
the embankment and descend�ng through trees on to the 
adjacent ra�lway track.  It was subsequently noted that 
the �nter�or of the r�ght tank at �ts �nboard end could be 
seen through a hole �n the upper w�ng surface.  No fuel 
was present.  The lower surfaces of the tank appeared 
to be undamaged so �t was postulated that the tank may 
have been empty at �mpact.  When a quant�ty of water 
was poured into the tank filler, however, a rupture was 
identified where the lower edge of the rear spar had 
deformed close to the �nboard end of the tank.  A hole 
del�berately created �n the top sk�n of the left tank revealed 
that �t was also empty and �ntroduct�on of water revealed a 
correspondingly positioned rupture to that identified in the 
r�ght tank.  Samples of the water �ntroduced �nto the tanks 
were then recovered �n a transparent beaker and exam�ned.  
Only a scarcely detectable layer of hydrocarbon appeared 
to be present on the surface of the water from each tank.

It was reported that rescue of the occupants �n�t�ally 
requ�red access to both s�des of the a�rcraft from the 
rear, �nvolv�ng rescuers pass�ng beh�nd the po�nts of tank 
rupture.  W�th the a�rcraft on a steep slope th�s requ�red 
personnel to pass below the po�nts from wh�ch any 
fuel present would have dra�ned �mmed�ately after the 
�mpact.  None of the personnel on the scene �mmed�ately 
after the �mpact reported see�ng or smell�ng any fuel 
or not�c�ng any dampness of the otherw�se very dry 
so�l.  The absence of surface vegetat�on precluded the 
exam�nat�on for d�scolourat�on wh�ch often reveals the 
presence of Avgas res�due.
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Detailed examination

The a�rcraft was cut �nto a number of sect�ons for 
removal from the woods before be�ng transported to the 
AAIB headquarters where a deta�led exam�nat�on was 
carr�ed out.  Pr�or to separat�on of structural elements, all 
piping requiring cutting was crushed flat using special 
equ�pment, thus seal�ng the ends aga�nst loss of fuel or 
�ngress of other substances.  The crushed areas were 
then cut at m�d length, preserv�ng, as far as poss�ble, the 
seal�ng effect of the crush�ng on both s�des of the cut. 
 
Dur�ng subsequent exam�nat�on, the sett�ngs of the two 
fuel selector valves and the crossfeed shutoff valves were 
establ�shed by determ�n�ng the presence or absence of 
flow resulting from application of air pressure to various 
fuel l�nes follow�ng cutt�ng away of the crushed sect�ons.  
It was thereby establ�shed that all four valves were set 
to the same pos�t�on as the�r cockp�t selectors �nd�cated.  
Both crossfeed p�pes were found to conta�n fuel.

The powerplants were removed from the firewalls and 
exam�ned �n the presence of the AAIB and a spec�al�st 
prov�ded by the eng�ne manufacturer.  All the eng�ne 
fuel system components were r�g tested �n accordance 
with their manufacturer’s specifications.  All were found 
to conta�n vary�ng amounts of fuel and to funct�on 
correctly, w�th the except�on of one var�able fuel valve 
mounted co‑axially with its throttle butterfly.  This valve 
exh�b�ted a small volume leak.  Exam�nat�on of the 
local area revealed no ev�dence of d�scolourat�on from 
pre-acc�dent leakage �n th�s area, however.  Exam�nat�on 
of the seals on the shaft �n the reg�on of the leakage d�d not 
reveal any excess�ve wear, deter�orat�on or damage.  The 
poss�b�l�ty that sl�ght bend�ng of the shaft had occurred 
dur�ng the �mpact result�ng �n reduced performance of 
the seal could not be ruled out.

Str�p exam�nat�on of both eng�ne carcases revealed no 
ev�dence of pre-crash fa�lure.     

Discussion

From the ev�dence at the acc�dent s�te, �t could be 
deduced that the a�rcraft had struck the top of a tree �n an 
approx�mately erect att�tude w�th very l�ttle forward speed 
but significant vertical speed.  The restr�ct�on of major 
damage to one tree �n a wood of closely spaced trees all of 
s�m�lar he�ght was a part�cularly pos�t�ve �nd�cat�on of th�s.  
It was further concluded that the presence of the tree had 
reduced the final descent rate. The ground impact force 
on the ma�n land�ng gear appeared, however, to have been 
sufficient to produce the deformation of the nacelles and 
contributed to the flattening of the cabin.  Some backward 
mot�on dur�ng the �mpact sequence was ev�dent from 
the backward collapse of one of the seatbacks.  Damage 
inflicted to the right wing tip and to the elevator / horizontal 
stab�l�ser junct�on was �nd�cat�ve of, respect�vely, lateral 
and vert�cal mot�on through the trees, wh�lst absence 
of wing leading edge damage confirmed an absence of 
significant forward motion.  

The �mpact w�th, and subsequent destruct�on of, the one 
tree had left no pos�t�ve ev�dence as to the p�tch and roll 
att�tude at �n�t�al contact.  The lack of lead�ng edge �mpact 
damage and the fa�lure of the a�rcraft to �mpact nose-down 
between trees tended to confirm the view that tree‑top 
�mpact occurred �n an att�tude not grossly d�fferent from 
that of normal flight.  It indicated significant downward 
rather than forward mot�on. 

The propellers exh�b�ted no ev�dence of rotat�on, although 
the soft ground and lack of forward speed const�tute 
cond�t�ons wh�ch frequently leave no ev�dence even 
when significant power is known to have been produced 
at �mpact.  

There are two poss�ble reasons for the absence of fuel 
v�s�ble through holes �n the upper sk�ns at the �nboard 
ends of both tanks:
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(�) The tanks were empty at the t�me of the 
acc�dent, or

(2) At the t�me of the �mpact the rema�n�ng tank 
contents all dra�ned through the ruptured rear 
spar jo�nts at the �nboard ends of the tanks. 

The latter event �s a poss�b�l�ty s�nce the a�rcraft �n�t�ally 
came to rest on a slope �n a nose-up att�tude caus�ng the 
ruptures to be pos�t�oned close to the lowest po�nts �n the 
tanks.  The wreckage was only subsequently dragged to 
a level surface where much of the exam�nat�on took 
place.  It �s surpr�s�ng, however, that a small res�due 
of fuel from the extreme low po�nt of the tanks d�d not 
rema�n when the tanks were exam�ned.   

Although some fuel was found �n components of 
the eng�ne-mounted fuel systems and p�pe-work, 
one component was damaged by the �mpact and had 
allowed some leakage to take place.  It was thus not 
poss�ble to compare usefully quant�t�es of fuel �n the 
two engine systems.  It should be noted that the flow 
d�v�der un�t �ncorporates a spr�ng-loaded shutoff valve  
so that when a�r enters the eng�ne system lead�ng to a 
loss of del�very pressure, the valve w�ll shut off. Th�s 
causes power loss even though a significant volume of 
fuel rema�ns �n the components and p�pe-work.  The 
presence of fuel �n these areas, therefore, does not 
necessar�ly �nd�cate that fuel was st�ll be�ng suppl�ed 
from e�ther tank at the t�me of the �mpact. 

The use of a cable and condu�t system for controll�ng 
the fuel tank selector and crossfeed shutoff valves 
makes �t unl�kely that e�ther the valves or the�r controls 
moved from the�r �mmed�ate pre-�mpact pos�t�ons. 
Th�s �s desp�te the cons�derable �mpact d�stort�on of the 
fuselage relat�ve to the w�ng structure.  

The sett�ngs of the valves, as determ�ned from tests 
using air pressure, confirm that the left fuel valve was in 

the normal pos�t�on, the r�ght valve was �n the crossfeed 
pos�t�on and both crossfeed shutoff valves were �n the 
closed pos�t�on.  These all corresponded w�th the�r 
cockp�t select�ons as found dur�ng the s�te exam�nat�on 
and th�s �s presumed to have been the s�tuat�on at the 
t�me of ground �mpact. 

The s�gns of a lack of forward mot�on through the trees, 

the relat�vely �ntact, although severely damaged state 

of the a�rcraft and the surv�val of the occupants �nd�cate 

relat�vely low energy at the t�me the a�rcraft struck the 

trees.  These factors are cons�stent w�th both a low 

forward speed and low he�ght at the t�me control was 

lost.  Although the eng�ne power at �mpact could not be 

determ�ned, �t appears that the �mpact was cons�stent 

w�th a stall rather than the consequences an asymmetr�c 

power �nduced control loss dur�ng the approach.

No fa�lure or defect w�th�n the a�rcraft or �ts propuls�on 

system was identified. 

Fuel starvat�on was probably the ma�n causal factor of 

the acc�dent, although fuel exhaust�on could not be ruled 

out.  The lack of a record of the a�rcraft fuel state pr�or 

to the departure from Denham or Durham Tees Valley 

meant accurate departure fuel quant�t�es could not be 

establ�shed.  There were two d�fferent recollect�ons of 

the fuel quant�ty rema�n�ng onboard the a�rcraft after the 

tra�n�ng carr�ed out on the day before the acc�dent.  The 

examiner recalled slightly more than ¼ full or 19.5 USG 

per s�de and the p�lot thought there was 26-30 uSG 

per s�de.  W�th the add�t�on of �40 l�tres of fuel pr�or 

to departure from Denham the quant�ty onboard was 

between 453 lbs by the exam�ner’s recollect�on, and up 

to 58� lbs from the p�lot’s.

No prec�se quant�ty of fuel consumed on the ‘round tr�p’ 

flight could be established but using fuel consumption 



27©  Crown copyr�ght 2007

 AAIB Bulletin: 10/2007 G-PTWB EW/C2006/08/01 

data from the POH, between 427 lbs and 455 lbs was 
cons�dered a reasonable est�mate.  

The two gauges, one alongs�de the other, wh�ch were 
observed by the front r�ght seat passenger, were probably 
the fuel gauges.  The needle on one gauge was just above 
the red and the other was �n the red.  Wh�lst he could not 
remember exactly at what po�nt he saw them, from h�s 
descr�pt�on �t was just pr�or to the approach to Denham.  
The red l�ne �nd�cates the tank �s almost empty and 
therefore suggests that the fuel �n the tank w�th the needle 
�n the red was about to run out.  The other tank conta�ned 
a small amount of fuel.  The p�lot also recalled see�ng an 
�mbalance but could not recall the �nd�cat�ons.

These �nd�cat�ons were cons�stent w�th the p�lot reduc�ng 
power on the eng�ne on the s�de w�th the tank w�th the 
lowest fuel contents, and attempt�ng to crossfeed from 
the other tank, wh�ch had sl�ghtly more fuel rema�n�ng.  
From the pos�t�on of the crossfeed selector and valve, 
the r�ght tank was the tank wh�ch conta�ned least fuel, 
and was nearly empty.  Open�ng the crossfeed, however, 
would not draw fuel from the left tank as the level 
was below its crossfeed fuel pick‑up.  If sufficient fuel 
had been ava�lable to crossfeed, the effect of pull�ng 
the crossfeed emergency shutoff would have been to 
prevent the r�ght eng�ne draw�ng fuel from the left tank. 
However, th�s was not relevant at such a low fuel state 
s�nce crossfeed�ng was not poss�ble.  The r�ght eng�ne 
therefore ran down and w�th the propeller not feathered 
the a�rcraft would have yawed to the r�ght. 

The �nformat�on conta�ned �n the POH (Informat�on 
Manual) and the crossfeed labell�ng was not clearly 
understood by e�ther the p�lot or the LPC exam�ner, and 
so the follow�ng Safety Recommendat�on �s made:

Safety Recommendation 2007-086

The Federal Av�at�on Adm�n�strat�on should rev�ew 

the Cessna T303 Crusader Informat�on Manual and 

Checkl�sts to ensure that clear and unamb�guous 

�nformat�on �s prov�ded for the operat�on of the fuel 

crossfeed system.

If the left tank fuel was also exhausted, then the left 

eng�ne would also have run down.  If, however, useable 

fuel rema�ned �n the left tank, �t �s poss�ble that �n the 

30º- 40º left bank, w�th the a�rcraft yaw�ng to the r�ght, the 

fuel m�grated towards the left w�ng t�p and uncovered or 

part�ally uncovered the normal fuel p�ck-up.  Aga�n, the 

left eng�ne would suffer a reduct�on �n power, or stop.

W�th the left eng�ne not respond�ng and the r�ght eng�ne 

propeller not feathered, a�rspeed would have decayed 

rap�dly from the 90 kt approach speed.  The stall speed �s 

g�ven as 60 to 65 kCAS depend�ng on the angle of bank.  

If the nose was not lowered pos�t�vely the a�rcraft would 

stall and poss�bly drop a w�ng.  Th�s was the behav�our 

descr�bed by the w�tnesses on the ground.

There was no ev�dence of fuel on the ground, and 

none was reported escaping by those first on the scene.  

Although a small sp�llage m�ght not have been obv�ous, 

larger amounts should have been ev�dent from smell and 

v�s�ble leaks.  From th�s, �t �s probable that the fuel on 

board on departure from Denham was closer to the lower 

est�mate of 453 lbs than the h�gher est�mate of 58� lbs.

The p�lot had not carr�ed out a full we�ght and balance 

calculat�on to determ�ne the AuW and balance of the 

a�rcraft.  Had he done so the l�m�ted amount of fuel 

that could be carr�ed and the CG pos�t�on outs�de the 

perm�tted envelope should have been apparent.  W�th 

the we�ght of the a�rcraft, the p�lot, passengers and 
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baggage, only 297 lb of fuel could be carr�ed �n order 
to rema�n below the 5,�50 lbs MTOW.  By re-arrang�ng 
the passenger seat�ng and baggage, the CG could have 
been moved forward to w�th�n the perm�tted envelope.

W�th only 297 lbs of fuel ava�lable, the a�rcraft could 
have operated the Denham/Durham Tees Valley sector 
w�th 45 m�nutes reserves and �0% cont�ngency at 50% 
power.  Th�s would not have met the Safety Sense 
leaflet recommendation of 20%.  Refuelling at Durham 
Tees Valley would have been necessary for the return 
flight.
  
Conclusions

The pilot was properly licensed and qualified to conduct 
the flight.  The aircraft was fully serviceable and the 
weather was suitable for the flight and was not a factor 
�n the acc�dent.

From the ev�dence prov�ded, the load�ng of the a�rcraft 
was such that �t was operated �n�t�ally above the MTOW 
of 5,150 lbs and throughout the flight the aircraft was 
operated outs�de the aft CG l�m�t of �57.2 �nches aft of 
datum.

W�th the payload be�ng carr�ed, the a�rcraft was not 
capable of safely completing the ‘round trip’ flight and 

rema�n�ng w�th�n the perm�tted we�ght and balance 

envelope w�thout refuell�ng at Durham Tees Valley.  

Insufficient fuel was carried for adequate reserves and 

contingency fuel to complete the flight.

The p�lot had consumed alcohol�c beverage dur�ng the 

day but the effect on h�s dec�s�on mak�ng and a�rcraft 

handl�ng ab�l�ty �s not known.

Dur�ng the approach, the fuel crossfeed was used, 

wh�ch was not perm�tted.  The select�on of crossfeed 

from the left tank to the r�ght eng�ne was probably the 

cause of the r�ght eng�ne runn�ng down.  Th�s was due 

to insufficient fuel contents being available to allow 

fuel to be drawn from the left tank by the crossfeed 

p�ck-up.  Pull�ng the crossfeed emergency shutoff 

control therefore d�d not contr�bute to the acc�dent.

The acc�dent was caused by fuel starvat�on of both eng�nes 

w�th the r�ght eng�ne ceas�ng to produce power and the 

left eng�ne operat�ng at reduced power or stopp�ng.  

Control was then lost when the a�rspeed decayed and the 

a�rcraft stalled, dropp�ng the r�ght w�ng.


