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ACCIDENT

Glider Type and Registration: Glaser D�rks DG600 Gl�der, BGA 3445 (Ta�l No 656)

No & Type of Engines: None

Year of Manufacture: �988 

Date & Time (UTC): �8 September 2005 at �230 hrs

Location: Ridgewell Airfield near Great Yeldham, Essex

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - None

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

Nature of Damage: Gl�der destroyed

Commander’s Licence: FAI Gold C Certificate (August 1981) and 3 Diamonds 
completed July �985

Commanders Age: 74 years

Commander’s Flying Experience: 4,�86 hours (est�mated 2,000 on type) 

Information Source: AAIB F�eld Invest�gat�on w�th BGA ass�stance

Synopsis

At a height of approximately 350 ft during a winch 
launch, the gl�der was observed to be cl�mb�ng at a 
slightly steeper than normal angle. The glider’s airspeed 
was perce�ved to be abnormally slow and the w�nch 
engine lost rpm.  The winch operator adjusted the 
w�nch throttle sett�ng to allow the eng�ne to accelerate 
but this had little effect.  The glider stalled, yawed to 
the r�ght and entered a r�ght-hand sp�n; dur�ng th�s 
manoeuvre the cable separated from the glider.  Height 
was insufficient for recovery and the glider struck the 
ground whilst spinning, fatally injuring the pilot. 

History of the flight

The gl�der had been removed from �ts transportat�on 
tra�ler and assembled on the prev�ous day by the p�lot 
who, after an aerotow launch, carried out a flight of three 

hours.  The glider was then left assembled overnight.  
Although no record was found of a Da�ly Inspect�on 
be�ng completed, the p�lot was known to be met�culous 
regarding the maintenance and inspection of the glider.  
It �s therefore reasonable to assume that an �nspect�on 
was carr�ed out dur�ng the follow�ng morn�ng, pr�or to 
the accident launch.  

The accident flight was the pilot’s only flight that day.  
Witnesses said that his behaviour before the flight was 
normal and he appeared to be in good spirits.  

The glider’s ground run and acceleration were normal.  
However, as the glider rotated into the full climb, its 
p�tch att�tude �ncreased to an angle beyond that normally 
expected.  During the full climb witnesses perceived that 
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the glider’s airspeed reduced.  The load on the winch 
cable �ncreased to the po�nt where the w�nch rpm began 
to decrease so the w�nch operator reduced the throttle 
setting to allow the engine to recover.  It was expected 
that the p�lot, when feel�ng the reduct�on �n pull from the 
cable, would reduce h�s cl�mb angle, allow�ng the w�nch 
to accelerate, and then continue the launch.  However, 
w�tnesses reported see�ng the w�nch cable slacken 
at approximately 300 ft with the glider in a markedly 
nose-high attitude.  The glider began to yaw to the 
r�ght, the nose dropped and the cable separated from the 
glider. The glider’s right wing dropped and it entered a 
r�ght-hand sp�n from wh�ch �t d�d not recover before �t 
struck the ground.

An ambulance and an a�r ambulance both attended the 
scene but the p�lot had not surv�ved the �mpact w�th the 
ground.

Pilot information

The pilot was very experienced holding a full Gold 
‘C’ FAI� Certificate with three diamonds that he had 
completed in July 1985.  He had held a BGA Assistant 
Instructor’s category but had allowed th�s to lapse �n 
2001.  The pilot’s logbook entries showed that he flew 
regularly, the flights being of long duration and were 
for the most part long-distance cross-country flights.  
He was also an authorised BGA glider inspector who 
serviced his own glider.

Meteorological information

At the t�me of the acc�dent there was broken cloud w�th 
a base of 1,500 ft and good visibility.  The surface wind 
was light and from the north-west.  

Footnote

�  Fédérat�on Aéronaut�que Internat�onale – the world a�r sports 
federation.

Glider description

The DG600 �s ava�lable w�th �5 m and �7 m w�ng spans 
and all variants make use of full-span flaperons.  The 
larger w�ng span �s ach�eved by the use of w�ng t�p 
extension sections; these are secured to the wing’s main 
spar with a metal tongue and shear pin.  The accident 
glider was modified in Germany in 1998 and, at the time 
of the accident, was flying with longer wing tips, with 
built-in winglets, at a span of 18 m.  

The w�ngs and hor�zontal stab�l�ser/elevator can be 
removed to allow storage and transportat�on of the 
glider.  When reassembled, the glider was considered to 
be ‘self-connect�ng’ �n that the w�ng and elevator control 
c�rcu�ts automat�cally engaged w�th the fuselage control 
circuits.  

The ‘self-connect�ng’ features of th�s gl�der type make use 
of flared torque tubes in the fuselage flaperon and airbrake 
control circuits.  These align and engage the wing control 
rods as the wings are slotted into the fuselage.  The spars 
of the left and r�ght w�ngs form a tongue and fork jo�nt, 
secured to one another by sta�nless steel p�ns at each end 
of the joint.  The horizontal stabiliser and elevator also 
make use of a similar ‘self connecting’ feature.

The glider is fitted with three water ballast tanks, one 
6 litre tank in the fin and one 90 litre tank in each 
wing.  These are used to trim the glider in the cruise 
to improve its glide performance.  All of these ballast 
tanks can by emptied in flight through the use of cable 
operated valves.

The DG600 gl�der makes use of a w�ng cross-sect�on 
designed for high performance gliding.  Trials during 
the �ntroduct�on of th�s gl�der �nto the UK showed �t to 
have ‘sharp-edged’ stall character�st�cs, g�v�ng l�ttle or 
no tactile warning to the pilot before stalling.  In order to 
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satisfy Uk requirements for the issue of a Certificate of 
A�rworth�ness, the BGA ra�sed a requ�rement to �nstall 
an additional stall warning system.  This modification 
d�d not change the stall character�st�cs of the gl�der; �t 
prov�ded the p�lot w�th an aud�ble warn�ng to �nd�cate 
that the glider was approaching a stall.  

The stall warning system fitted to the glider consisted 
of two orifices on either side of the fuselage, one close 
to the wing leading edge and one at approximately 
mid-chord.  The pressure readings from these orifices 
are fed into a cockpit mounted variometer.  As the 
angle of attack of the gl�der’s w�ng approaches the 
stalling angle, the airflow over the wing changes 
g�v�ng a d�fferent�al pressure between the forward and 
mid-chord orifices.  This produces a movement of the 
var�ometer needle, and an aud�ble s�gnal to warn the 
pilot of an impending stall.

Glider’s maintenance history

The gl�der had been purchased from new by the p�lot 
and another synd�cate member and was operated by 
them until the accident date.   All of the maintenance and 
�nspect�on entr�es �n the gl�der’s log book were carr�ed 
out by the pilot who was a BGA authorised inspector.

The gl�der was �n�t�ally operated on a Perm�t to Fly 
until January 1992, when BGA approved modifications 
to the gl�der stall warn�ng system were �ncorporated, 
allowing the glider to be granted a full Certificate of 
Airworthiness.

The glider’s logbook confirmed that it had been maintained 
in accordance with current BGA requirements.  The last 
a�rworth�ness report was completed on �4 June 2005 and 
the last entry �n the gl�der logbook, dated �3 June 2005, 
states that it had accumulated 2,274.5 flying hours and 
804 winch launches.

Glider’s flight characteristics

The manufacturer’s flight manual for the glider gives the 
following information regarding winch launches:

‘Set the wing flaps at +10º.

Set the trim nose up for a winch launch.

Use the normal winch launch procedure.

After reaching 60 m (200 ft) gradually pull back 
some on the stick so that the glider will not pick 
up excessive speed’ 

‘Recommended winch launch airspeed 
110-120 km/h (60-65 kts)’

‘Caution:  Don’t fly with less than 90 km/h (49 kts) 
and not more than 150 km/h (81 kts)’

The flight manual states that with the flaps deployed, the 
gl�der w�ll drop a w�ng when stalled; �t also prov�des the 
following guidance regarding spin recovery:

‘Height loss during recovery is 50-80m 
(160-260 ft), the max speed is 190 km/h (103 kts)’

Airfield information

Ridgewell is an unlicensed grass airfield on the site of 
a former military airfield owned by the Essex Gliding 
Club.  The airfield has two grass runways orientated 
09/27 and 05/23.  On the day of the accident, operations 
were being conducted from Runway 23.

Wreckage and impact information

The glider came to rest in a ploughed field 15 m beyond 
the left edge of Runway 23.  The right wing spar had 
fa�led result�ng �n the separat�on of both the left and 
right wings from the fuselage.  The forward fuselage was 
significantly disrupted and the aft fuselage had failed 
immediately ahead of the fin. 
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Ground marks showed that the first contact with the 
ground was made by the r�ght w�ng t�p on the runway, 
10 m from the field boundary.  Measurements indicate 
that the gl�der h�t the ground 40o to 50o nose down and 
w�th �5o to 20o of right roll.  The ground marks indicated 
that the right wing tip extension broke away from the 
wing shortly after the first impact mark.  Approximately 
2 m beyond the first impact mark, the main section of 
the right wing tip made contact with the ground.  The 
r�ght s�de of the forward fuselage h�t the ground at the 
runway boundary; the force of th�s �mpact fractured 
the r�ght s�de of the nose �n�t�at�ng the break up of the 
forward fuselage and canopy.  It appears that at some 
po�nt shortly after th�s �mpact, the r�ght w�ng spar fa�led, 
allow�ng the r�ght w�ng to separate and sl�de across the 
field.  The fuselage and left wing continued into the 
field for a further 23 m before coming to rest.  Sections 
of the forward fuselage outer sk�n, together w�th gl�der 
�nstrumentat�on and gl�der tools were scattered along 
the debris trail.

Before the pilot was extricated from the wreckage, 
�t was noted that the seat harness lap straps were 
securely fastened.  However, the shoulder straps were 
unfastened, the r�ght strap be�ng under the p�lot and 
show�ng s�gns of be�ng dragged across the surface of 
the field, and the left strap pinned under a section of 
cockpit internal structure.  The emergency services and 
witnesses who were first on the scene confirmed that 
they had not removed the shoulder harnesses pr�or to 
the arrival of the AAIB investigators.

A substant�al sect�on of the gl�der �nstrument panel, 
conta�n�ng a number of �nstruments �nclud�ng the ASI, 
was found in the wreckage trail.  When examined, the 
ASI was read�ng 25 KIAS although �t appeared to be 
undamaged.

Due to the detachment of the w�ngs from the fuselage, 
continuity of the flaperon and air brake control circuits 
could not be confirmed on site; however continuity of 
the elevator and rudder circuits was verified prior to 
recovery of the glider.

The water ballast tank drains were exercised and all 
tanks were found to be empty.  There was no evidence of 
water sp�llage at the acc�dent s�te and �t was concluded 
that no ballast had been carried on the accident flight.

Glider launching winch

Ridgewell Airfield is equipped with a motorised winch 
for launching gliders.  The winch is fitted to a wheeled 
trailer and powered by a Ford V8 engine which has 
been converted to operate on LPG (Liquefied Petroleum 
Gas).  The winch is operated from a cab at the front 
of the unit which is protected by a steel safety cage.  
The eng�ne �s equ�pped w�th a hand throttle and an 
automatic gearbox, the engine output being transmitted 
through dog clutches to two cable spools.  The spools 
are fitted with guillotines to sever the cables if the glider 
fails to release the cable.  The glider launch cables are 
fitted with a ‘weak link’ close to the eye end of the 
cable wh�ch �s des�gned to fa�l and release the gl�der 
in if an excessive load is applied to the glider; the 
strength of the l�nk requ�red �s dependent on the type 
of glider being launched.  Examination showed that the 
cable used was free of visible defects. The ‘weak’ link 
fitted to the cable was intact and of the correct type for 
launching BGA 3445. 

The LPG bottle used dur�ng the acc�dent launch was 
found to weigh 28 kg.  Full bottles typically weigh 38 kg, 
and bottles considered ‘empty’ weigh approximately 
20 kg.  

The winch operator was trained and experienced in 
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launch�ng gl�ders us�ng the w�nch, and when �nterv�ewed 
reported that there were no abnormal�t�es w�th the w�nch 
immediately before or during the launch of BGA 3445.  
The w�nch operator stated that the launch was �n�t�ally 
normal, with the glider rotating into a steep climb.  
Th�s �ncreased the load on the w�nch cable and the 
w�nch operator attempted to �ncrease the eng�ne rpm by 
opening the throttle a little but this had no effect.  As 
the gl�der reached a he�ght of about 350 ft, the eng�ne 
p�cked up speed and the operator not�ced that the cable 
was slack, so he attempted to �ncrease the eng�ne speed 
to take up the slack.  Some slack was taken up but the 
gl�der appeared to h�m to be stall�ng and �t started to fall 
to the glider’s right.  The cable separated from the glider 
after it had turned through about 70º to the right.  At that 
point the operator stopped the winch. 

The winch was examined before its operation and was 
tested by towing calibrated loads along the runway.  No 

abnormalities were observed during the examination, 
the testing or the subsequent launch.

Detailed examination

Examination of the ground marks and accident site 
showed that the gl�der was structurally �ntact �mmed�ately 
prior to impact.  The wreckage was recovered to the 
AAIB and subsequent �nvest�gat�on concentrated on the 
gl�der’s controls, cable release, �nstrumentat�on and seat 
harnesses.

Controls

The flaps and ailerons on the DG600 are combined to 
form a single moveable surface or flaperon on the trailing 
edge of each wing.  The pilot’s roll inputs and flap 
selections pass through a ‘mixer’ unit which transmits 
both inputs to the trailing edge control surface. (See 
Figure 1 below).

Figure 1 

DG600 Flaperon control c�rcu�t
(Modification of manufacturers drawing)
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The cont�nu�ty of the pr�mary control c�rcu�ts from 
the cockpit to the wing joint and tail was verified; no 
ev�dence of restr�ct�on, jamm�ng or pre-�mpact damage 
was identified in the flap, spoiler or elevator circuits.  
However, a connecting turnbuckle which transmitted 
aileron inputs into the ‘mixer’ unit had failed.  Analysis 
of the fracture surface showed the character�st�cs of a 
s�ngle overload fa�lure w�th no ev�dence of fat�gue or 
pre-existing defect.  

The ‘self connecting’ mechanisms on the ‘mixer’ unit 
and the wings were examined and no evidence of 
�ncorrect connect�on or a mechan�cal d�sconnect �n 
flight was identified.  The wing control surfaces were 
operated through the�r full range of movement from the 
w�ng root connect�on po�nts and no b�nd�ng or jamm�ng 
of either the flaperons or the spoilers was identified.  
The position of the flap lever prior to impact could not 
be determined.

The glider was fitted with an automatic pitch trimming 
system operated e�ther by a lever on the control column 
or a handle on the left cockpit wall.  In order to set the 
trim, the pilot pulls the lever.  This engages a rack and 
pinion arrangement in the elevator circuit.  The control 
column �s then moved to the pos�t�on for the des�red 
flight speed and the lever is released setting the trim.  
Examination of the system showed that all systems 
tens�ons and d�mens�ons were w�th�n the manufacturer’s 
limitations. Witness marks on the rack and pinion within 
the system �nd�cated that the gl�der had been tr�mmed 
�n a nose-down pos�t�on at �mpact, correspond�ng to the 
recommended setting specified in the manufacturer’s 
Flight Manual, when launching the glider.

Cable Hook and Release Mechanism

BGA 3445 was fitted with a single cable hook positioned 
at the C of G and located below the cockpit.  The hook 

mechan�sm �s des�gned to release the cable automat�cally 
�f the launch�ng/tow�ng cable becomes angled to the 
rear of the perpendicular to the longitudinal axis of 
the fuselage.  This is known as ‘back releasing’. Back 
releas�ng can occur at the top of a w�nch launch or at 
any stage �f the cable becomes slack and �s dragged 
rearwards relative to the glider.  The launching/towing 
cable is normally released manually by the pilot.

The cable hook recovered from the wreckage was 
found to be �n good work�ng order; both the manual 
and automat�c cable release mechan�sms worked and no 
defects were observed with the hook assembly.

Instrumentation

The glider was equipped with primary flight 
instrumentation consisting of an ASI, artificial horizon, 
altimeter, compass and a turn and slip indicator.  In 
addition the glider was fitted with two variometers 
and a gliding computer with integral GPS.  One of 
the var�ometers was used �n conjunct�on w�th pressure 
tapp�ngs close to the w�ng roots to prov�de a stall warn�ng 
system for the glider.

The glider was fitted with a nose mounted pitot orifice 
wh�ch prov�ded a ‘total’ (p�tot) pressure supply to the 
�nstruments; th�s was blocked by a very t�ghtly packed 
accumulat�on of earth wh�ch appeared to have been 
driven into it during the impact sequence.  Two static 
ports were prov�ded, one on each s�de of the forward 
fuselage supplying static pressure to the primary flight 
instruments. 

BGA 3445 was also fitted with a fin mounted receptacle 
for an add�t�onal probe wh�ch prov�ded �ndependent 
pressure readings to gliding computers and variometers.  
Two types of probe were ava�lable, a ‘mult�-probe’ 
and a ‘total energy’ probe.  The ‘multi-probe’ provided 
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p�tot, stat�c and ‘total energy’2 pressures 
through three concentr�c tubes, the ‘total 
energy’ probe prov�des only a ‘total 
energy’ pressure through a single tube.  
To accommodate both types of probe, the 
fitting has three outlets, each connected 
to a d�fferent coloured tube, red, green 
and transparent.  

BGA 3445 was fitted with a ‘total 
energy’ probe.  The red and green tubes 
were blanked w�th tape, leav�ng the clear 
tube open to prov�de the ‘total energy’ 
pressure.  The probe consisted of a 60 cm 
long p�pe w�th a ‘Y’ shaped end p�ece as 
illustrated in Figure 2.  

Two slots were cut �n the aft face of each s�de of the ‘Y’ 
shaped end p�ece allow�ng the ‘total energy’ pressure to 
be transmitted through the probe.  

Anecdotal ev�dence suggests that the pressures obta�ned 
from a ‘total energy’ probe may be affected by the 
attitude of the glider but they are sufficiently stable to be 
used by variometers and gliding computers.  

A reconstruct�on of the p�tot stat�c system showed that 
the gliding computer, flask variometer and the primary 
flight instruments were connected to the same pitot and 
stat�c sources, �nclud�ng a stat�c pressure �nput from the 
tail mounted total energy probe, see Figure 3.  

Dur�ng the reconstruct�on �t was not poss�ble to �dent�fy a 
connect�on  to the separate total energy �nput of the gl�d�ng

Footnote

2  ‘Total energy’ �s a term used to descr�be a pressure produced by 
a ‘total energy’ probe.  Its properties are such that it eliminates the 
effects of a�rspeed changes on var�ometers wh�ch �nd�cate a gl�der’s 
rate of climb or descent.

computer.  However, it was found that the computer 
fitted to this glider was capable of being programmed to 
generate an equ�valent total energy s�gnal us�ng p�tot and 
static pressure inputs.  Therefore, it is possible that there 
was no total energy input to the gliding computer.

In order to determ�ne what effect, �f any, th�s would have 
on the accuracy of the ASI, the gl�der’s p�tot stat�c system 
and �nstrumentat�on were repl�cated and subjected to 
dynam�c test�ng through a range of 0º to 75º Angle of 
Attack (AOA).  The test results showed that at steady 
speeds of 40 kt and 50 kt the �nd�cated a�rspeed rema�ned 
constant as the ‘total energy’ probe was moved through 
the measured AOA range.  

Due to d�srupt�on of the forward fuselage and severe 
damage to the var�ometer used for the stall warn�ng 
system, the pressure tapp�ngs and assoc�ated p�p�ng 
could not be tested.  

Figure 2 

BGA 3445 Total Energy Probe Installat�on
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Harness

The glider was fitted with a four-point nylon 
harness cons�st�ng of two shoulder straps and 
two lap straps.  The harness buckle was attached 
to the right lap strap.  The shoulder and left 
lap straps were released from the buckle by 
turn�ng the release mechan�sm on the front of 
the buckle through 45º �n e�ther a clockw�se or 
anticlockwise direction.  The buckle was also 
fitted with a shoulder strap release tab behind 
the shoulder strap slots (see F�gure 4), 

Push�ng the tab forward would release both 
shoulder straps but leave the lap straps secure.  
The tab requires a force of 19.6 Newtons to 
operate �t and �s protected from �nadvertent 
operat�on by two project�ons on the rear of 
the buckle casing.  During the impact, the seat 

Figure 3

BGA 3445 P�tot stat�c system schemat�c d�agram

Figure 4  

BGA 3445 Seat harness buckle
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structure fa�led but the harness attachments rema�ned 
intact.  The straps were free from tears or damage; 
the buckle was also free from damage and funct�oned 
normally.  Evidence of soil was found on both the inner 
and outer faces of the r�ght shoulder strap but not on the 
other straps.  Both lap straps showed some degree of 
‘harden�ng’ of the webb�ng where �t passed through the 
adjustment points.  This is typical of the nylon material 
subjected to a high load.  The shoulder straps did not 
exhibit this ‘hardening’.

The seat�ng pos�t�on �n the DG600 �s sem�-recl�ned, (see 
Figure 5), with a smoothly curved backrest.  Typical 
fuselage p�tch att�tudes dur�ng a w�nch launch are between 
35º and 45º; th�s results �n the p�lot’s torso effect�vely 
lying flat on the seat back with his hips and legs raised.  
In th�s pos�t�on the mass of the 
pilot’s hips and legs would exert 
a force on the p�lot’s torso wh�ch 
would tend push the p�lot ‘up’ the 
seat back.  Acceleration of the 
gl�der �n the �n�t�al stages of the 
launch can also contr�bute to th�s 
effect.  Any tendency for the pilot 
to move �n th�s d�rect�on would 
normally be restra�ned by the 
harness shoulder straps. 

Load and Balance

After tak�ng �nto account the mass 
of the p�lot and the tools carr�ed 
on board the gl�der, calculat�ons 
show that �t was be�ng operated 
w�th�n �ts establ�shed centre of 
gravity limitations.

Witnesses

Statements were taken from a number of w�tnesses and 

the majority have confirmed that after the initial part of 

the w�nch launch, wh�ch was normal, the gl�der was seen 

to be cl�mb�ng very steeply and appeared to be slower 

than ‘normal’. It is difficult to assess quantitively the 

p�tch att�tude of a gl�der dur�ng a w�nch launch, but 

w�tnesses generally concluded that th�s was of the order 

of 45º.

Medical and pathological information 

The pilot’s medical certificate, valid until 4 April 2006, 

was a self-declared certificate countersigned by his 

General Practitioner.  A post-mortem examination 

determ�ned that the p�lot had d�ed of mult�ple �njur�es 

Figure 5 

DG600 Cockp�t sect�onal d�agram
(Modification of manufacturers drawing inclined to represent a 45º pitch attitude)
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sustained in the accident and confirmed that it was not 
survivable.  Injuries to the pilot’s left hand suggested that 
he had not collapsed prior to ground impact.  Moreover, 
there were no med�cal cond�t�ons wh�ch were l�kely to 
have contr�buted to th�s acc�dent but �t was not poss�ble 
to determ�ne from h�s �njur�es whether or not the p�lot’s 
shoulder straps had been fastened dur�ng the ground 
impact sequence.  

Analysis

The launch�ng w�nch and cable were both serv�ceable at 
the time of the accident.  The winch operator was suitably 
tra�ned on the use of the equ�pment and the launch of 
BGA 3445 appeared normal unt�l the gl�der’s att�tude 
produced an excessive load on the winch engine.

Analysis of the accident site and detailed examination 
of the gl�der showed that �t was structurally �ntact 
immediately prior to impact.  The rudder, elevator and 
spo�lers were correctly connected and free from any 
restr�ct�ons or malfunct�on and the gl�der was tr�mmed 
correctly.  The failure of the aileron turnbuckle was 
caused by a single overload event occurring at impact.  
There was no ev�dence of a restr�ct�on �n the a�leron 
control circuit or of pre-existing damage.  

The ASI was serv�ceable and probably accurate 
immediately before the accident.  Although the ‘total 
energy’ probe was connected to the primary flight 
�nstrument stat�c system, �t �s cons�dered very unl�kely 
to have �ntroduced errors �n a�rspeed �nd�cat�on dur�ng 
the winch launch.

Calculat�ons based on the we�ght of the gl�der, equ�pment 
and pilot show that the glider’s level flight (1g) stall 
speed on the accident flight was approximately 35 kt 
with the manufacturer’s recommended flap setting 
(10º) selected.  In the event of a winch launch problem 

at med�um he�ght, publ�shed calculat�ons show that, 

unless �mmed�ate and correct recovery act�on �s taken, 

the glider will decelerate rapidly.  For a 45º nose high 

p�tch att�tude, th�s �s typ�cally �n the order of �4 kt per 

second. 

The gl�der had been est�mated by several w�tnesses to be 

flying slower than expected.  It was therefore probable 

that it was flying below the recommended 60 to 65 kt.  

A ‘normal’ speed for w�nch�ng operat�ons w�th most 

gliders is approximately 55 kt with higher speeds only 

being achieved further into the launch path.  

It was not poss�ble to quant�fy the actual speed of th�s 

gl�der at the po�nt of cable release; however �n v�ew 

of the w�tness reports and ‘normal’ w�nch speeds, �t �s 

probable that the gl�der’s a�rspeed was no h�gher than 

50 kt.  A cable release in this speed range, if immediate 

recovery act�on was not taken, would cause the gl�der to 

decelerate below the 1g stalling speed within one second.  

It �s therefore probable that a reduct�on �n a�rspeed 

would result �n an almost �mmed�ate and poss�bly abrupt 

stall.  If the glider had been operated with a positive flap 

sett�ng, as recommended �n the Fl�ght Manual, �t would 

have ‘dropped’ one w�ng as �t stalled, rotat�ng the gl�der 

and causing entry into a spin.

It was not poss�ble to test the stall warn�ng system for 

the gl�der, and therefore no est�mat�on of the �nterval 

between the system produc�ng a warn�ng of �mpend�ng 

stall, and the glider reaching the stall could be made.  

Based on the gl�der’s ma�ntenance records and �ts p�lot’s 

qualifications, it is considered likely that the stall warning 

system was serv�ceable pr�or to the acc�dent and would 

have prov�ded an aud�ble warn�ng of the �mpend�ng stall 

if it was switched on.  However, the time between the 

warn�ng and decelerat�ng to the stall speed would have 

been short.
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Examination of the seat harness shows that the shoulder 
straps were not subject to the same magn�tude of load�ng 
as the lap straps.  The position of the shoulder straps 
�n the wreckage and the so�l contam�nat�on of the r�ght 
shoulder strap suggests that they were not secured 
when the glider hit the ground.  There are two likely 
explanations for this apparent insecurity: either the 
shoulder straps had not been fastened properly or the 
dynam�cs of the ground �mpact released them very early 
during the impact sequence. 

If the p�lot was unrestra�ned by the shoulder straps dur�ng 
the flight, it is possible that during the launch his body 
slipped ‘up’ the seat.  The cockpit of the DG600 does 
not offer any obvious hand holds, with the exception of 
glider control levers.  It is possible, therefore, that the 
p�lot �nadvertently pulled back further on the control 
column before finding a suitable hand-hold for his free 
hand.  This would result in an increase in pitch, an 
�ncreas�ng �n the load on the w�nch and a decrease �n the 
glider’s airspeed, bringing it closer to its stalling speed.  
It may also have decreased the p�lot’s ab�l�ty to lower 
the nose sufficiently rapidly to prevent the glider stalling 
and entering the spin.  

Alternat�vely, the p�lot had a reputat�on for met�culous 
pre-flight preparation and not to have fastened his shoulder 
straps would have been out of character.  Furthermore, 
h�s normal pract�ce wh�lst board�ng the gl�der was to 
drape the shoulder straps over the s�des of the fuselage, 
thus prevent�ng the canopy from clos�ng unt�l the straps 
were brought inboard.  There was no suggestion that 
the launch had taken place with the canopy unfastened.  
Consequently, �t �s poss�ble that the shoulder straps were 
properly fastened in flight but the release tab was moved 
forwards due to �nert�al forces as the gl�der h�t the ground 
and wh�lst the straps were off-loaded by s�multaneous 
deformation of the cockpit structure. 

Survivability

An �nvest�gat�on �nto the protect�on offered by gl�der 
cockp�ts dur�ng crashes was carr�ed out �n �994 by the 
TUV Rhineland Group.  The investigation carried out 
laboratory crash s�mulat�ons us�ng fuselage sect�ons 
very s�m�lar to that of the DG600 w�th crash test 
dummies strapped into the cockpit seat.  The final test 
scenar�o, used by the �nvest�gat�on team, �nvolved a 
s�mulated crash from a sp�n, at h�gh speed and at 45º 
nose-down attitude.

The results of th�s test showed that dur�ng the �mpact, 
there was significant upward deformation of the forward 
fuselage, wh�ch, coupled w�th the momentum of the 
structure �mmed�ately beh�nd the cockp�t, resulted �n the 
cockp�t fold�ng upwards crush�ng the dummy between 
the seat back and the forward section of the cockpit.  As 
the structure beh�nd the cockp�t decelerated, the cockp�t 
sprang back �nto a nearly normal pos�t�on w�th the 
dummy apparently unharmed.  An analysis of the forces 
�nvolved �n the test showed that the �mpact was not 
surv�vable desp�te the apparent lack of post-test damage 
to the cockpit.  

In the case of BGA 3445, the gl�der appears to have 
struck the ground at between 40º and 50º nose down 
at high speed.  Due to the significant disruption of the 
fuselage observed at the acc�dent s�te, �t was apparent 
that BGA 3445 was subjected to h�gher forces than 
those experienced during the TUV Rhineland Group 
tests and �n v�ew of th�s, �t �s cons�dered that the crash of 
BGA 3445 was not surv�vable, regardless of whether or 
not the pilot had fastened his shoulder straps. 

Conclusion

The gl�der was structurally �ntact; the control c�rcu�ts 
appear to have been connected and w�thout restr�ct�on or 
damage, and the ASI was functional prior to the accident.
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Dur�ng the launch the gl�der adopted a sl�ghtly steeper 
than expected climb angle and its airspeed reduced to 
the point at which it stalled.  The load on the winch 
cable was such that the w�nch operator was unable to 
accelerate the winch and restore airspeed to the glider. 
As the gl�der stalled and yawed to the r�ght, the load on 
the cable reduced and the w�nch eng�ne accelerated but 
slack �n the cable probably allowed �t to automat�cally 
‘back release’ from the glider.  The glider then entered 
a right hand spin with insufficient height for recovery 
and impact with the ground was not survivable.

It �s poss�ble that the harness shoulder straps were not 
securely fastened.  However, it is also possible that the 
shoulder straps unlocked dur�ng ground �mpact due to an 
ill-defined and very unusual sequence of applied forces 
and possibly fuselage deformations.

If the shoulder straps had been �nsecurely fastened, 
the p�lot could have sl�pped rearwards �n the seat 
dur�ng the �n�t�al accelerat�on and cl�mb, and thereby 
appl�ed add�t�onal and unwanted aft movement to the 
control column.  The inadvertent pitch input would 
have resulted in an excessive nose-high attitude and a 
significant increase in the load on the winch.  This in 
turn would result �n the w�nch be�ng unable to prov�de 
adequate power to maintain the launch.  If immediate 
and correct recovery act�on could not be taken because 
of the rearward pos�t�on of the p�lot, the gl�der would 
decelerate rap�dly, lead�ng to �t stall�ng and enter�ng 
a spin.

Safety Recommendation

Ev�dence that the p�lot’s shoulder harness may not have 
been secured dur�ng the w�nch launch has g�ven r�se 
to the poss�b�l�ty that he may have sl�d rearwards and 
upwards relat�ve to the seat pan and �nadvertently moved 
the control column aft �ncreas�ng the p�tch angle of the 
glider.  He may also have been restricted in his ability to 
move it forward again for recovery action.  Because of 
these potent�al causal factors �t was recommended by the 
BGA investigator that: 

BGA Recommendation BGA 01/06

The BGA rem�nd all gl�der p�lots of the �mportance 
of ensuring that glider harnesses correctly fit the 
user of the gl�der and that that harness �s fully 
secured before flight.  

Safety action taken

The procedures and problems of w�nch launches have 
been adequately covered by the recent work conducted 
by a BGA Safety Initiative.  Their conclusions and 
recommendat�ons have been c�rculated to all BGA 
affiliated clubs and thence will be circulated to all BGA 
associated glider pilots within the United kingdom.  
Therefore, �t �s not cons�dered necessary for the AAIB to 
make any additional recommendations.




