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ACCIDENT

Aircraft Type:  Paramotor (compr�s�ng a ‘Revolut�on’ w�ng and  
‘PAP�400AS’ paramotor un�t), no reg�strat�on

No & Type of Engines:  � ‘SNAP�00’ two-stroke p�ston eng�ne

Year of Manufacture:  W�ng manufactured �n 2006

Date & Time (UTC):  �� June 2007 at �920 hrs

Location:  Chavenage Green A�rstr�p, near Tetbury, Gloucestersh�re

Type of Flight:  Pr�vate

Persons on Board:  Crew - � Passengers - None

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

Nature of Damage:  Paramotor un�t extens�vely damaged

Commander’s Licence: N/A - l�cence not requ�red

Commander’s Age: 24 years

Commander’s Flying Experience:  In excess of 350 hrs hours paramotor
 Last 90 days - Not known
 Last 28 days - Not known

Information Source:  AAIB F�eld Invest�gat�on, w�th ass�stance from the 
BHPA and the BMAA

Synopsis

The p�lot of a paramotor a�rcraft was attempt�ng a 
manoeuvre at a low he�ght above the ground when the 
r�ght-hand s�de of the w�ng ‘collapsed’, caus�ng the 
a�rcraft to enter a sudden r�ght-hand sp�ral d�ve.  There 
was insufficient height for recovery and the aircraft 
struck the ground w�th a h�gh vert�cal speed, caus�ng 
fatal �njur�es to the p�lot.

Contr�butory factors were the p�lot’s handl�ng of the 
a�rcraft, comb�ned w�th the low he�ght at wh�ch the 
manoeuvre was attempted.

History of the flight

The p�lot had been compet�ng �n the UK Paramotor 
Nat�onal Champ�onsh�ps, an annual event held over 
four days where the compet�tors perform a number 
of set tasks on wh�ch they are judged.  The p�lot had 
completed the final task of the day, on the penultimate 
day of the event, and was part�c�pat�ng �n some ‘free 
flying’ with approximately five others; this had been 
approved by the event organisers.  These other flyers 
�ncluded the current paramotor world champ�on and 
the UK champ�on.

Having flown for several minutes practising various 
aerobatic manoeuvres, some of which were flown at 
very low level, the p�lot cl�mbed the paramotor to a 
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he�ght of approx�mately �50 ft agl before enter�ng 
another manoeuvre.  Soon after �n�t�at�ng th�s manoeuvre 
the r�ght-hand s�de of the w�ng collapsed, caus�ng the 
a�rcraft to enter a sudden r�ght-hand sp�ral d�ve.  There 
was insufficient height for recovery and the aircraft 
struck the ground w�th a h�gh vert�cal speed caus�ng fatal 
�njur�es to the p�lot.

Weather

The Met Office provided an aftercast for the time of the 
acc�dent.  It stated that the v�s�b�l�ty was 7 to �� km and 
there was scattered cumulus cloud between 2,500 ft and 
2,800 ft agl.  The surface w�nd was var�able at 3 kt and 
the w�nd at 500 ft agl was var�able at 5 kt.

Pilot’s experience

The pilot had been flying paramotors since April 2004 
and had performed at numerous �nternat�onal events 
promot�ng the sport of paramotor�ng for the w�ng 
manufacturer.  He was a member of the BMAA and held 
a BMAA FLM rat�ng, as well as an FAI Internat�onal 
Sporting Licence.  He was described by those that knew 
h�m as a very capable p�lot, who enjoyed perform�ng 
aerobatic manoeuvres.  He had had two previous 
acc�dents; �n one he broke h�s r�ght heel and �n the other 
h�s r�ght th�gh bone.  The causes of these acc�dents are 
not known.

The p�lot held a D�splay Author�sat�on �ssued by the 
CAA and was fam�l�ar w�th th�s model and s�ze of w�ng, 
having flown it on a number of occasions, and had 
reportedly chosen �t because of �ts ‘sport�er’ handl�ng 
characteristics.  He had also flown it previously on the 
day of the acc�dent and had not reported any problems.

Video evidence

Several spectator v�deos of the acc�dent were prov�ded 
to the AAIB, one of wh�ch was analysed �n deta�l.  The 

footage was recorded by a spectator on the ground �n front 

of, and to the right of, the flight path of the aircraft.

Exam�nat�on of the v�deo record�ng �n slow mot�on 

showed that the a�rcraft was �n a w�ngs-level att�tude, at 

a low he�ght above the ground, �mmed�ately pr�or to the 

acc�dent manoeuvre.  The p�lot was �n a seated pos�t�on, 

w�th h�s arms extended low down on e�ther s�de of h�s 

torso.  The wing was symmetrically inflated and the 

p�lot appeared to be �n full control of the a�rcraft.  The 

sound of the eng�ne was cons�stent w�th a h�gh eng�ne 

power sett�ng.

In commenc�ng the manoeuvre, the p�lot reached above 

h�s head and grasped e�ther the w�ng r�sers or the ‘A’ l�nes, 

caus�ng the paramotor un�t to t�lt backwards momentar�ly.  

In one rap�d, cont�nuous mot�on, wh�lst apparently 

hold�ng onto the r�sers or ‘A’ l�nes, he rotated forwards 

and extended h�s legs w�th h�s feet together.  Concurrently, 

the eng�ne sound decreased �n volume.  The w�ng and 

paramotor un�t then began to p�tch ‘nose-down’ and the 

p�lot’s body then turned to the r�ght, w�th h�s we�ght 

b�ased to the r�ght.  The lead�ng edge of r�ght-hand s�de of 
the wing then deflected downwards, producing a visible 

k�nk �n the lead�ng edge at the m�d-span locat�on.  The 

r�ght-hand s�de of the w�ng rap�dly collapsed from the t�p 

�nwards, caus�ng the a�rcraft to enter a t�ght, descend�ng 

right‑hand spiral.  Although the wing quickly re‑inflated, 

there was insufficient height available for recovery and 

the a�rcraft struck the ground at h�gh speed, �n a steep 

‘nose-down’ att�tude.  In�t�at�on of the manoeuvre to 

ground �mpact took approx�mately 5 seconds.

A copy of the v�deo footage was prov�ded to the Nat�onal 

Imagery Explo�tat�on Centre for analys�s.  Est�mates 

from th�s analys�s placed the a�rcraft at a he�ght of 

between 40 and 50 metres (�30 - �65 ft) agl at the start 

of the manoeuvre.
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Other v�deo footage obta�ned showed the p�lot 
confidently performing various aerobatic manoeuvres 
�n th�s a�rcraft shortly before the acc�dent.  The a�rcraft 
appeared to be perform�ng sat�sfactor�ly w�th no 
evidence of control difficulties.

Medical examination

A post‑mortem was carried out by a Home Office 
patholog�st.  It showed that the forces �n the �mpact were 
such that the acc�dent was not surv�vable.

Tox�colog�cal analys�s of the p�lot’s blood revealed the 
presence of a small amount of alcohol �n h�s blood.  
Th�s �s bel�eved to have been produced post-mortem.  
Had it been as a result of alcohol being consumed it is 
bel�eved that as the concentrat�on was so low �t would 
be unl�kely to have had a detr�mental effect on the 
pilot’s flying ability.  The presence of paracetamol was 
also found at a concentrat�on cons�stent w�th therapeut�c 
use.  There was no ev�dence of natural d�sease wh�ch 
could have contr�buted to the crash.

Aircraft description

General

The a�rcraft was a foot-launched, powered paragl�der, 
compr�s�ng a non-r�g�d fabr�c ‘Paraman�a Revolut�on’ 
parafo�l, red and wh�te �n colour, attached to a 
‘PAP�400AS’ paramotor un�t (F�gure �).  The paramotor 
un�t �s worn �n a s�m�lar manner to a backpack and 
cons�sts of a sta�nless steel metal chass�s, to wh�ch are 
attached the eng�ne and the p�lot’s seat and harness 
assembly.  The p�lot must stand to launch and land the 
aircraft, but may adopt a seated position in flight.

The a�rcraft d�d not bear any reg�strat�on mark (�t �s not 
required). However, it was identified with the number 
‘20’ �n black adhes�ve tape on the unders�de of the w�ng 
for the purposes of the compet�t�on.  The a�rcraft was 

not certified to a published standard and there was no 
requ�rement for �t to be.

The p�lot was us�ng a borrowed paramotor un�t on the 
accident flight as the one he had planned to use was 
unserv�ceable.  Th�s un�t was generally s�m�lar to h�s 
own and he was fam�l�ar w�th �ts operat�on.

Wing details

General

The ‘Revolut�on’ ser�es of parafo�ls entered product�on 
�n �996 and they are produced �n var�ous s�zes, rang�ng 
from 2� to 30 square metres (m2) �n area.

The w�ng, bear�ng ser�al number 0306303, was 
manufactured �n March 2006.  It was labelled as a 
‘Revolut�on 23’, but belonged to a batch of approx�mately 
20 w�ngs that were manufactured unders�ze and 
�ncorrectly labelled.  Th�s s�ze of w�ng proved popular 
w�th advanced p�lots, due to �ts h�gher speed and greater 
manoeuvrab�l�ty and �t �s now marketed as the Revolut�on 
2� model.  The w�ng has a roughly ell�pt�cal planform, 
w�th a span and max�mum chord of approx�mately 
9.75 metres and 2.4 metres, respect�vely.

Figure 1

Photograph of paramotor a�rcraft 
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W�ng construct�on

The w�ng �s constructed pr�mar�ly from a synthet�c 
fabric and relies on air flowing into it at the leading 
edge to inflate it and give its aerofoil shape.  The upper 
and lower surfaces are st�tched together at the tra�l�ng 
edge and around the w�ng t�ps, but the lead�ng edge �s 
open, to allow a�r to enter the w�ng.  Chordw�se vert�cal 
r�bs are attached to the upper and lower surfaces of the 
wing, dividing it into cells.  Holes in the ribs permit the 
cross‑flow of air, so that air pressure inside the wing is 
equal�sed.  The a�r pressure �ns�de the w�ng �s dependent 
on airspeed and the direction of the relative airflow.

Four sets of cords or ‘l�nes’ are attached to the lower 
surface of the wing at specific chordwise locations.  
The lines are made of synthetic fibre and are grouped 
accord�ng to the�r chordw�se locat�on.  The ‘A’ l�nes are 
attached to the lead�ng edge of the w�ng, w�th the ‘B’ 
through ‘D’ l�nes be�ng attached at progress�vely more 
rearward pos�t�ons on the w�ng.  Each set of l�nes �s 
colour‑coded for identification.  The lower ends of the 
l�nes on each s�de of the w�ng are attached to straps or 
‘r�sers’, wh�ch are connected to the paramotor un�t by 
karab�ners and shackles.

A further set of cords, the brake l�nes, are attached to 
the tra�l�ng edge of the w�ng and prov�de the pr�mary 
means of controll�ng the a�rcraft.  The brake l�nes are 
connected to hand loops located above and on e�ther s�de 
of the p�lot.  Pull�ng the brake l�nes on one s�de of the 
w�ng lowers the w�ng tra�l�ng edge, �ncreas�ng the drag, 
caus�ng the a�rcraft to turn �n that d�rect�on.  Pull�ng on 
both brake l�nes s�multaneously lowers the tra�l�ng edge 
on both s�des of the w�ng, �ncreas�ng �ts angle of attack 
and hence �ts l�ft and drag, wh�ch allows the a�rcraft to 

be slowed down in flight and flared for landing.

W�ngt�p steer�ng

An optional wingtip steering kit may be fitted, which 
allows the p�lot to steer the a�rcraft at h�gher speeds 
w�thout us�ng the brake l�nes.  The k�t compr�ses two 
straps, one on each s�de, wh�ch enable the p�lot to pull 
on the w�ngt�p l�nes �n �solat�on and turn the a�rcraft 
without affecting either the trailing edge or the profile of 
the wing.  The wing in this accident had been modified 
to add a w�ngt�p steer�ng strap on the r�ght s�de, but none 
was fitted on the left side.  The reason for this was not 
clear, but photographs taken earl�er that day showed the 
pilot flying the wing with a tip steering strap fitted on the 
r�ght s�de only.

Wing variable reflex

A key des�gn feature of the ‘Revolut�on’ w�ng �s that �ts 
profile can be varied in flight to provide reflex, so that 
the profile of the rear of the wing curves upwards.  This 
allows the aircraft to be flown at a higher speed, which is 
desirable when flying longer distances.  The introduction 
of reflex also moves the lifting forces further forward 
on the wing profile, so that the front of the wing is more 
heavily loaded.  This has the reported benefit of making 
the w�ng more res�stant to collapse.

The amount of reflex is controlled by the trimmer system, 
wh�ch compr�ses adjustable nylon straps looped through 
the C and D r�sers.  T�ghten�ng the straps shortens the 
C and D r�sers, pull�ng the rear of the w�ng down and 
reducing the amount of reflex.  The trimmed speed of the 
a�rcraft reduces as the tr�mmer straps are shortened and 
the a�rcraft becomes �ncreas�ngly more manoeuvrable.  
Conversely, the degree of reflex increases as the trimmer 
straps are lengthened, result�ng �n a h�gher tr�m speed 
and reduced manoeuvrab�l�ty.
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‘Speed bar’

The speed of the a�rcraft may also be controlled v�a 
a foot-operated ‘speed bar’, wh�ch hangs below the 
p�lot’s seat.  It cons�sts of two cords attached to a metal 
bar, onto wh�ch the p�lot places h�s or her feet.  The 
cords are routed upwards through a pa�r of pulleys 
on e�ther s�de of the seat and are connected to straps 
looped through the A and B r�sers.  The upper ends of 
the speed bar l�nes are term�nated �n ‘qu�ck d�sconnect’ 
cleats so that they may be detached from the w�ng when 
de-r�gg�ng the a�rcraft.  Appl�cat�on of the speed bar 
pulls down on the A and B risers, deflecting the front of 
the w�ng downwards, thus reduc�ng �ts angle of attack 
and aerodynamic drag, allowing the aircraft to fly more 
qu�ckly.  The pulleys prov�de mechan�cal advantage to 
reduce the forces requ�red to operate the speed bar.

Paramotor unit details

The paramotor un�t compr�sed a sta�nless-steel frame 
w�th a seat assembly at the front and a ‘SNAP�00’ model 
s�ngle-cyl�nder, two-stroke petrol eng�ne mounted at the 
rear.  The eng�ne dr�ves a two-bladed pusher propeller 
v�a a reduct�on gearbox and centr�fugal clutch.  Eng�ne 
speed �s controlled v�a a hand-held throttle.

Two p�vot arms are attached to the ma�n frame, 
extend�ng forwards on e�ther s�de of the p�lot.  The arms 
are p�voted at the�r attachment to the frame to allow 
them to be folded down dur�ng transportat�on.  Each 
w�ng r�ser karab�ner �s cl�pped onto a shackle attached 
to �ts p�vot arm.  The p�lot’s seat �s also attached to 
the pivot arms.  The seat is flexible and can be folded 
down to allow the p�lot to stand dur�ng takeoff and 
land�ng.  The paramotor un�t �s equ�pped w�th a harness 
�ncorporat�ng torso and leg restra�nts.

Aircraft control

The ‘A’ r�sers are used pr�mar�ly to ass�st �n launch�ng 
a wing.  The BHPA commented to the AAIB that, once 
a�rborne, the ‘A’ r�sers and l�nes should not be used unless 
purposely �ntend�ng to �nduce a w�ng collapse, such as 
dur�ng w�ng test�ng.  If the speed bar �s appl�ed, wh�lst 
pull�ng on the ‘A’ r�sers, �t �ncreases the probab�l�ty of 
the w�ng collaps�ng.

The wing manufacturer promotes its reflex wings by 
h�ghl�ght�ng �ts greatly �mproved stab�l�ty over that of a 
non‑reflex wing.

Aircraft examination

The w�ng was found to be �n good cond�t�on and 
undamaged, w�th the except�on of the r�ght-hand brake 
l�ne wh�ch appeared to have been cut.  The �ntegr�ty of the 
wing was verified by raising it and inflating it (Figure 2).  
Measurements taken by the AAIB showed that the l�nes 
were symmetr�cal on e�ther s�de of the w�ng and that 
their lengths were close to the manufacturer’s specified 
l�ne lengths for th�s s�ze of w�ng.  Measurements of the 
wing upper surface area, with the wing laid out flat, gave 
an est�mate of �8.98 m2, close to the manufacturer’s 

Figure 2

Photograph showing test re‑inflation of wing
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quoted figure of 19.06 m2.  Th�s w�ng had, therefore, a 
relat�vely h�gh w�ng load�ng, �n compar�son to others �n 
the ‘Revolut�on’ ser�es.

A paramotor p�lot, who attended the scene �mmed�ately 
after the acc�dent, reportedly found the tr�mmer sett�ngs 
adjusted towards the slowest (ie least reflex) setting.  
However, this could not be verified, as the aircraft was 
d�sturbed pr�or to the AAIB’s arr�val.

The paramotor un�t was �ntact, but the chass�s was 
damaged �n the ground �mpact.  The eng�ne turned over 
freely and appeared to be capable of runn�ng.  There was 
fuel rema�n�ng �n the fuel tank, totall�ng approx�mately 
�.2 l�tres �n volume.  The harness straps were �n good 
cond�t�on, but had been cleanly cut �n several places.  All 
of the buckles operated correctly.

The speed bar mechan�sm was st�ll attached to the 
paramotor un�t, but was d�sconnected from the w�ng 
when the a�rcraft was moved from the acc�dent s�te.  
The r�ght-hand speed bar cord appeared to have been 
cut approx�mately 38 cent�metres from �ts attachment to 
the foot bar and the upper sect�on of cord was m�ss�ng, 
whereas the left-hand cord was completely �ntact.

No ev�dence was found of any pre-acc�dent mechan�cal 
fa�lure of e�ther the w�ng or the paramotor un�t.

Analysis

Wreckage examination

All the damage observed to the a�rcraft was found to be 
cons�stent w�th e�ther ground �mpact or act�ons taken �n 
order to free the p�lot.  G�ven that no ev�dence was found 
of any pre-acc�dent mater�al fa�lures, the w�ng collapse 
and loss of control �s cons�dered unl�kely to have been 
the result of mechan�cal fa�lure.

Pilot handling

The pilot was familiar with the wing, having flown it 
on a number of occas�ons and had chosen �t because 
of its sportier handling characteristics.  He had also 
flown it previously on the day of the accident and had 
not reported any problems w�th �t.  The fact that v�deo 
evidence showed him confidently performing aerobatic 
manoeuvres just before the acc�dent suggests that he was 
unlikely to have had any control difficulties prior to the 
acc�dent manoeuvre.  G�ven h�s cons�derable exper�ence, 
�t �s unl�kely that he would have attempted these 
manoeuvres had there been a problem w�th the a�rcraft.

The v�deo ev�dence showed that, �mmed�ately pr�or to the 
acc�dent manoeuvre, the p�lot had h�s hands low down 
on e�ther s�de of h�s torso.  Th�s �s cons�stent w�th the 
symmetr�cal appl�cat�on of the brake l�nes.  Th�s would 
suggest that the p�lot was slow�ng down the a�rcraft pr�or 
to enter�ng the manoeuvre.  At the same t�me, the eng�ne 
was heard to be at a h�gh power sett�ng.  The p�lot was 
then seen to let go of the brake l�nes and ra�se h�s arms 
to grasp the r�sers or ‘A’ l�nes, before stand�ng up �n h�s 
harness, w�th h�s feet held together, as �f stand�ng on the 
speed bar.  Releas�ng the brake l�nes would have had 
the effect of reduc�ng the drag of the w�ng, caus�ng �t to 
accelerate forwards.  Stand�ng on the speed bar would 
then pull down on the front of the w�ng, reduc�ng �ts angle 
of attack, further reduc�ng the drag.  W�th the a�rcraft at 
a slow a�rspeed, the a�r pressure �n the w�ng would be 
reduced, mak�ng �t more suscept�ble to collapse.  The 
p�lot’s rap�d, full appl�cat�on of the speed bar at th�s 
cr�t�cal po�nt would have �ncreased the probab�l�ty of �t 
collaps�ng.  Once collapse had been �nduced, �t was seen 
to progress very rap�dly, probably due to the relat�vely 
h�gh w�ng load�ng of th�s w�ng.  The r�ght-hand s�de of 
the wing collapsed first, possibly as a consequence of 
the p�lot’s we�ght, �ntent�onally or un�ntent�onally, be�ng 
b�ased to the r�ght s�de, or by a sl�ghtly asymmetr�c pull 
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on the ‘A’ r�sers or l�nes, caus�ng the r�ght s�de of the 
wing to be deflected downwards to the point where the 
relative airflow initiated the collapse.  The wing very 
quickly re‑inflated, but, by attempting the manoeuvre at 
such a low he�ght, the p�lot had no marg�n ava�lable and 
there was insufficient height for him to recover.

It �s not known what manoeuvre the p�lot was attempt�ng.  
Some p�lots have suggested that he was l�kely to have 
been attempting a steep dive, after which he would flare 
the aircraft so as to fly a few feet above the ground before 
land�ng.

Conclusions

In summary, no ev�dence was found of any pre-acc�dent 
mater�al fa�lure.  The collapse of the w�ng was probably 
the d�rect result of the p�lot’s act�ons and the low he�ght 
at wh�ch the manoeuvre was attempted d�d not prov�de 
sufficient height for a safe recovery.


