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ACCIDENT

Aircraft Type and Registration:  DG505 Elan Or�on, BGA 4432 JDN

No & Type of Engines:  None

Year of Manufacture:  �997

Date & Time (UTC):  22 Apr�l 2007 at �542 hrs

Location:  North Hill Airfield, Broadhembury, Honiton, Devon

Type of Flight:  Pr�vate

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - � (Ser�ous) Passengers - N/A

Nature of Damage:  A�rcraft destroyed

Commander’s Licence:  Gliding Certificate with Silver Badge

Commander’s Age:  48 years

Commander’s Flying Experience:  �44 hrs / 4�4 launches (of wh�ch 5 hrs were on type)
 Last 90 days - 3 hours
 Last 28 days - 3 hours

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

Synopsis

The accident occurred during a solo flight, the purpose 
of wh�ch was to convert an exper�enced gl�der p�lot on to 
type.  On approach, the gl�der was seen to enter a steep 
d�ve and str�ke the ground, ser�ously �njur�ng the p�lot.  
The d�ve was caused by the fa�lure of a p�ece of electr�c 
cable be�ng used to restra�n the h�nged rear cockp�t 
headrest.  Th�s allowed the headrest to fall forward, 
restr�ct�ng the rearward travel of the rear cockp�t control 
column result�ng �n a loss of control.  The electr�cal 
cable had been fitted as a replacement for the original 
nylon cord, �nstalled by the manufacturer, wh�ch had 
become damaged.  Two Safety Recommendat�ons have 
been made.

History of the flight

The pilot was in the process of being cleared to fly his 

club’s two-seat DG505 gl�der, JDN, when the acc�dent 

occurred.  Earlier in the day, he had flown three dual 

flights with a club instructor before being cleared for a 

solo flight under the instructor’s supervision.  The dual 

flights had been handled well by the pilot and included 

a pract�ce cable break and short c�rcu�t, dur�ng wh�ch 

the p�lot demonstrated good handl�ng and awareness.  

Weather conditions were fine, with a light south or 

south-westerly wind and no significant low cloud.  There 

was no turbulence affect�ng the c�rcu�t or land�ng area, 

and the day had been declared su�table for ab-�n�t�o solo 

flying.

After the third dual flight, the instructor vacated the rear 
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seat and the gl�der was towed back to the launch area 
wh�lst the p�lot rema�ned �n the cockp�t.  The �nstructor 
br�efed the p�lot and then prepared the gl�der for solo 
flight.  This included securing the rear seat four-point 
harness, wh�ch the �nstructor fastened �n the normal 
manner before pull�ng the straps t�ght.  He also checked 
that the seat cush�on was secure.

The �nstructor then assumed the role of club duty 
�nstructor �n the launch control veh�cle.  The w�nch 
launch was uneventful and the gl�der was seen to carry 
out a few turns before jo�n�ng the c�rcu�t �n a normal 
manner.  The gl�der’s pos�t�on and he�ght seemed normal 
in the circuit, and the turn onto final approach appeared 
co-ord�nated and at approx�mately the correct speed and 
he�ght.  

Several w�tnesses saw the subsequent events, and the�r 
accounts matched closely.  The gl�der qu�ckly adopted a 
steep nose-down p�tch att�tude and descended rap�dly w�th 
l�ttle change �n att�tude unt�l �t struck the ground.  The front 
fuselage struck the ground first and the canopy shattered.  
The gl�der then p�tched up, the ta�l struck the ground w�th 
force and the ‘T’ ta�lplane detached.  The gl�der bounced 
some d�stance �nto the a�r aga�n and  began to roll to the 
r�ght before descend�ng steeply �nto the ground.

The p�lot surv�ved the acc�dent, but susta�ned ser�ous 
�njur�es.  An a�r ambulance and other emergency serv�ces 
arrived on the scene and the pilot was flown to Exeter 
hosp�tal.

Pilot information

The 48-year-old p�lot started gl�d�ng w�th the club 
in 2002, and had first flown solo in June 2003.  
Subsequently he had flown regularly at the club and, 
since April 2006, had flown a Cirrus single-seat glider as 
part of a synd�cate.  He was regarded as an exper�enced 

and competent club p�lot and had been selected for 
tra�n�ng as a Bas�c Instructor.   The club operated a 
colour rat�ng system, w�th a Blue rat�ng be�ng the 
highest, allowing its holder to fly in the most restrictive 
or demand�ng weather cond�t�ons.  The p�lot held the 
next h�ghest rat�ng, and had completed the major�ty of 
the club’s requ�rements for �ssue of a Blue rat�ng.

The p�lot was �nterv�ewed �n hosp�tal three days after the 
accident.  His recollection of the three dual flights was 
complete, as it was for the majority of the accident flight.  
He recalled the turn onto final approach and achieving a 
sat�sfactory clearance over trees on the approach path.  
He also remembered extend�ng the a�rbrakes, and then 
part�ally retract�ng them to ma�nta�n an accurate approach 
to the normal a�m�ng po�nt.  He d�d not recall any control 
difficulties but was unable to remember the steep final 
descent or the �n�t�al �mpact, though he was aware of the 
second �mpact and some of the events afterwards.

The p�lot held a val�d med�cal declarat�on and had no 
known med�cal cond�t�on wh�ch could have affected h�s 
ab�l�ty to control the gl�der.

Wreckage distribution and initial examination

The first ground markings made by the glider were 
approx�mately 40 m from the tree l�ne border�ng the 
eastern per�meter of the gl�d�ng s�te.  There was no 
ev�dence to �nd�cate that the gl�der had passed through 
the trees dur�ng �ts descent.  Ground mark�ngs �nd�cated 
that the gl�der �n�t�ally struck the ground �n a nose-down 
attitude with the wings relatively level.  The horizontal 
stab�l�ser, �nclud�ng the elevator, had detached from 
the ta�l dur�ng th�s �mpact.  It was found approx�mately 
30 m from the �n�t�al po�nt of �mpact, w�th the elevator 
jammed �n a nose-down pos�t�on, hav�ng been forced 
beyond �ts control stops.  The gl�der had become a�rborne 
aga�n, travell�ng for a further 230 m before str�k�ng 
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the ground for a second t�me.  These ground mark�ngs 
confirmed that the glider had hit the ground in a steep 
nose-down att�tude w�th some degree of r�ght roll.  A 
large proport�on of both the front and rear canop�es were 
recovered between the first and final impact points.

Examination of the glider at the accident site confirmed 
that there were no d�sconnect�ons w�th�n the control 
c�rcu�ts.  However, the rear cockp�t headrest was found 
to have p�voted forward and was rest�ng on the top of the 
control column (F�gure �), the restra�n�ng w�re hav�ng 
broken at the po�nt where �t was secured to the shoulder 
harness attachment.  A smear of a black plast�c-l�ke 
substance was found on the headrest cover where �t had 
been rest�ng on the control column.  The gl�d�ng club 
confirmed that JDN had been kept permanently rigged 
and club records indicated that it had rarely been flown 
solo.  However, the rear headrest would have been 
moved forward to �nstall the ma�n battery pr�or to the 
first flight of the day and to check the security of the 
w�ng r�gg�ng p�ns.

Detailed examination

The gl�der’s �nstrumentat�on was exam�ned and showed 

no ev�dence of a pre-acc�dent fa�lure.  One of the rear 

mounting pins for the horizontal stabiliser had been 

d�storted wh�ch allowed �t to be released.  The d�stort�on 

of the p�n and damage to the elevator �nput arm �nd�cated 

that the force had been produced by the elevator control 

rod running inside the fin.  The mounting points for the 

control rod within the fin had failed in overload.  No 

ev�dence was found of pre-�mpact damage or restr�ct�on 

to the control c�rcu�ts w�th�n the w�ngs, rear fuselage or 

under the cockpit floor.

The black plast�c mater�al on the rear headrest cover 

or�g�nated from the hand gr�p on the rear control 

column.  Deta�led �nspect�on of the h�nged seat back �n 

the rear cockp�t showed that �t had fa�led approx�mately 

half way along �ts length and the foam at the top of the 

headrest had been d�storted.  The fa�lure �nd�cated that 

a large compress�ve force had been appl�ed between 

Figure 1

Rear seat headrest �n ‘as found’ cond�t�on

Broken
restra�n�ng

w�re

Column
control



55©  Crown copyr�ght 2008

 AAIB Bulletin: 2/2008 BGA 4432  JDN EW/C2007/04/06

the top of the headrest and the h�nge po�nt.  The 
d�stort�on �n the foam matched the shape of a collar 
at the base of the control column.  The length of the 
headrest was such that, �f unrestra�ned, �t would s�t 
on top of the control column when the column was �n 
the neutral pos�t�on.  If the column was then moved 
forward, the headrest would drop beh�nd �t, prevent�ng 
any rearward movement of the column.  In order to 
prevent the headrest dropp�ng onto the control column, 
�t had been restra�ned by a length of electr�cal cable 
wh�ch had fa�led where �t had been secured to the rear 
shoulder harness locat�on po�nts.  The w�re was 2.4 mm 
�n d�ameter, w�th a conductor made up of �4 x 0.3 mm 
d�ameter copper strands.  
 
Manufacturer’s Technical Notes

The glider’s log book confirmed that it had been 
del�vered ‘new’ from the manufacturer �n �997.  Several 
modifications were incorporated during the build 
process, �nclud�ng Techn�cal Note (TN) 348/5 (�ssued 
�n Feb �994), regard�ng the �nstallat�on of a h�nged 
headrest �n the rear cockp�t.  The h�nge was requ�red 
to allow access to the gl�der’s battery and w�ng r�gg�ng 
p�ns.  The �nstallat�on �nstruct�ons for TN 348/5 stated 
that the headrest should be restra�ned by two 3 mm 
nylon or perlon cords, knotted to prevent the headrest 
�nterfer�ng w�th the control column.   The TN made no 
ment�on of the m�n�mum strength requ�rement of the 
cords.  As the release date of TN348/5 pre-dated the 
date of manufacture of the gl�der, the gl�d�ng club d�d 
not hold a copy of the TN nor was one suppl�ed w�th 
the gl�der’s del�very documentat�on.  

In March 200�, TN 348/�5, t�tled “Greasing 
Schedule/Manual Revision” was released by the gl�der’s 
manufacturer, wh�ch �ncluded the reasons for �ssue:  

‘The securing ropes of the head rest in the rear 
cockpit must prevent the head rest from interfering 
with the rear control stick when the head rest is 
moved to its most forward position.’

Item two of the compl�ance �nstruct�ons stated:

‘Check the securing ropes of the head rest in the 
rear cockpit for wear and correct length.  The 
securing ropes must prevent the head rest from 
interfering with the rear control stick when the 
head rest is moved to its most forward position.’

The manual rev�s�ons �ntroduced by TN 348/�5 �ncluded 
rev�s�ons to both the Ma�ntenance and Fl�ght Manuals, 
the latter of wh�ch �ntroduced a da�ly �nspect�on of 
the ‘headrest ropes’.  The rev�sed sect�ons of the 
Ma�ntenance Manual made no reference to the ‘headrest 
ropes’. There were two cop�es of the DG500 ser�es 
Flight Manual in use at the gliding club; a copy kept 
permanently �n the cockp�t of JDN, and a further copy, 
kept w�th the ma�ntenance manual, for reference dur�ng 
ground serv�c�ng and ma�ntenance.  It was noted that the 
copy kept in the glider had not been amended to reflect 
the extra da�ly �nspect�on check.

Annual inspections 

From del�very, JDN’s annual �nspect�ons had been 
carried out by a single BGA-certified inspector.  Shortly 
after the gl�der’s annual �nspect�on �n February 2006, 
he found the or�g�nal headrest restra�n�ng cord damaged 
and replaced �t w�th the yellow electr�cal cable wh�ch he 
bel�eved to be of comparable strength to the nylon cord, 
although he was aware that the prescr�bed mater�al for 
the cord was nylon or perlon.

In early 2007 the same �nspector carr�ed out the annual 
�nspect�on of JDN dur�ng wh�ch several repa�rs were 
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carried out, as well as a modification to the rear seat 
arrangement.  The �nspector stated that throughout the 
�nspect�on process he had made use of BGA Form 267 
(Glider Maintenance Schedule Report), the DG505 
Ma�ntenance Manual and the appl�cable TN’s �ssued 
by the manufacturer. 

When rev�ew�ng the Techn�cal Notes, the �nspector 
noted that TN 348/�5, t�tled “Greasing Schedule/
Manual Revision”, was l�sted as appl�cable to JDN.  
However, as the requ�red greas�ng had been completed 
earl�er �n the �nspect�on, he d�d not read the content of 
th�s TN.  He also stated that no reference was made 
to the Fl�ght Manual (the ‘hangar’ copy of wh�ch 
conta�ned the reference to the secur�ty and cond�t�on 
of the ‘headrest ropes’) dur�ng the �nspect�on process, 
although he was aware of the requ�rement to check 
the headrest cord dur�ng each da�ly �nspect�on.  The 
amendment state of the Fl�ght Manual(s) was a requ�red 
check under �tem 62 (“Flight Manual Revision”) of the 
BGA Form 267 but th�s was not carr�ed out �n respect 
of the copy kept �n the gl�der, wh�ch d�d not conta�n the 
rev�sed �nstruct�ons regard�ng the ‘headrest ropes’.

Other members of the gl�d�ng club (�nclud�ng 
some respons�ble for complet�ng the gl�der’s da�ly 
�nspect�ons) were not fam�l�ar w�th the requ�rements to 
�nspect the headrest cord.  Although they were aware 
that the electr�c cable was not an approved �tem and 
�ts cont�nued use had been ra�sed �n d�scuss�ons, they 
commented that they had accepted the yellow cable as 
a su�table means of retent�on.

Tests of the rear-seat headrest

Exam�nat�on of a DG505 owned by another Gl�d�ng 
Club showed that the headrest would fall forward at 
9.5 degrees of a�rcraft nose-down p�tch.  In the event 
of the gl�der decelerat�ng, such as dur�ng a�rbrake 

deployment, the headrest could fall forward at a lower 
nose-down angle.  Attempts to prov�de an add�t�onal 
method of secur�ng the headrest us�ng the rear-seat 
harness proved unsuccessful.  Club members confirmed 
that after solo flights the seat back was always found in 
the forward pos�t�on, restra�ned by the cable.  It was 
d�scovered that w�th the headrest ‘unrestra�ned’ and 
�n �ts lowest pos�t�on, the control column, �f d�splaced 
forward, was prevented from return�ng to the neutral 
pos�t�on and the elevator could not be moved up past 
4º nose down.  

Tests were carr�ed out us�ng electr�cal cable w�th the 
same number and d�ameter of conductor strands as 
the cable fitted to JDN’s headrest.  In the first test a 
tens�le load was appl�ed to a length of test cable and 
th�s showed that �t was capable of hold�ng a tens�le load 
of 343.4 N.  Th�s was equ�valent to suspend�ng a 30 kg 
mass from the cable before the cable deformed.  The 
mass of the headrest when measured was �.� kg.  As the 
or�g�nal nylon reta�n�ng cord had not been reta�ned, �t 
could not be tested and as no material specification for 
the nylon cords were g�ven �n TN 348/5, no est�mat�on 
of the tens�le load capab�l�t�es of a s�m�lar cord could 
be made.

In the second test, the headrest was allowed to fall 
forward unt�l restra�ned by a cable attached to a load cell.  
The maximum recorded load was 43 N.  In the final test, 
the headrest was restra�ned by a match�ng length of test 
cable, and repeatedly allowed to fall forward unt�l the 
cable failed.   This test was repeated five times.  During 
the final test, the test cable failed in the same place as 
the cable fitted to JDN, at between 32 and 36 ‘falls’ of 
the headrest.  The phys�cal propert�es of copper are such 
that under repet�t�ve bend�ng �t becomes locally ‘work 
hardened’ and prone to fracture.  The pos�t�on of the 
break in the wire fitted to JDN, where it was tied to the 
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shoulder harness attachment, corresponded to a po�nt 
where the w�re would be subject to repet�t�ve bend�ng 
and stra�ghten�ng when the headrest was moved.

Safety actions

The BGA contacted all owners of DG500 ser�es gl�ders 
to highlight the hazard a poorly restrained rear cockpit 
headrest could present.  They also rem�nded owners 
of the correct method of restra�nt and the �nspect�on 
requ�rements conta�ned w�th�n the Fl�ght Manual.

As a result of th�s acc�dent, the gl�d�ng club concerned 
carr�ed out a rev�ew of �ts procedures for approv�ng 
members to carry out da�ly �nspect�ons, to ensure 
that they are fully conversant w�th the manufacturers’ 
requ�rements for each gl�der type.

Analysis

It �s clear from the eye-w�tness reports and ev�dence 
from the accident site that the glider flew an abnormally 
steep final descent, with little or no change in its attitude 
unt�l �t struck the ground.  Cons�der�ng that the p�lot 
was an exper�enced and respected club member and 
that he had demonstrated h�s ab�l�ty to control the gl�der 
safely under both normal and emergency cond�t�ons, �t 
�s extremely unl�kely that the acc�dent was a result of 
m�shandl�ng or poor judgement.

The p�lot held a val�d med�cal declarat�on and was �n good 
health on the day of the acc�dent.  Although he could not 
recall the final dive and initial impact, this is not unusual 
�n traumat�c events such as acc�dents.  Consequently �t 
was cons�dered that sudden p�lot �ncapac�tat�on was not 
a factor �n th�s acc�dent.

The eng�neer�ng �nvest�gat�on establ�shed that there 
were no d�sconnect�ons w�th�n the control c�rcu�ts, 
and that the gl�der’s �nstrumentat�on was funct�on�ng 

normally �mmed�ately before the acc�dent.  The damage 

to the horizontal stabiliser locating pins, elevator control 

arm and the elevator control rod in the fin indicated 

that the �n�t�al �mpact drove the control rod up w�th 

sufficient force to distort the rear mounting pins, which 

then allowed the stab�l�ser to be released.  The loss of 

the stab�l�ser and elevator dur�ng th�s �mpact would have 

made the gl�der uncontrollable �n p�tch when �t became 

a�rborne for the second t�me.

The damage to the top of the rear headrest and the 

compress�ve fracture of the headrest structure, �nd�cated 

that the headrest had dropped beh�nd the rear control 

column and that the column had been pushed aga�nst the 

headrest w�th cons�derable force.  The black depos�t on 

the headrest confirmed that it had also come into contact 

w�th the top of the rear control column w�th some force.  

It is unlikely that sufficient force would have been 

exerted by the p�lot before �mpact to fracture the headrest 

�tself, so �t was probably already �n �ts lowered pos�t�on 

when the acc�dent occurred and would have restr�cted 

rearward movement of the control column.  Exam�nat�on 

confirmed that the headrest would readily fall forward 

when the type is flown solo and if unrestrained could fall 

beh�nd the control column caus�ng a restr�ct�on.

The use of two nylon restra�n�ng cords, as deta�led 

�n TN 348/5, would have prov�ded some degree of 

redundancy, although the �nspector who carr�ed out 

JDN’s annual �nspect�ons bel�eved that �t was del�vered 

w�th just a s�ngle restra�n�ng cord.  Th�s would account 

for the fact that, when �t was replaced, only a s�ngle loop 

of w�re was used, repl�cat�ng the ex�st�ng arrangement.

The lack of a specification in TN 348/5 for the nylon cords 

and the rel�ance on ‘knott�ng’ to form the loops meant 

that �t was not poss�ble to make a compar�son between 

the tens�le strengths of the nylon cords and the electr�cal 
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cable used on JDN.  The tens�le strength of the electr�cal 
cable used �n the tests �nd�cated that �t appeared to be 
more than capable of restra�n�ng the headrest.  However, 
the phys�cal propert�es of copper make the use of a 
‘copper cored’ cable unsu�table �n an appl�cat�on were 
�t would be subject to repeated bend�ng.  The repet�t�ve 
‘drop’ tests confirmed that the installed wire would fail 
after relat�vely few ‘drops’ of the headrest.

Regardless of the restra�nt system, the h�nged headrest, 
�ntroduced by Glaser D�rks Techn�cal Note 348/5, 
represents a potent�al restr�ct�on to the movement of 
the rear cockp�t control column when the gl�der �s 
flown solo.  The following Safety Recommendation is 
therefore made:

Safety Recommendation 2007-127 

It �s recommended that the Luftfahrt-Bundesamt and 
the EASA require DG-Flugzeubau GmbH to review 
the des�gn of the h�nged headrest �ntroduced to the 
DG500 series glider by Glaser Dirks Flugzeubau GmbH 
Techn�cal Note 348/5 to remove any poss�b�l�ty of a 
control restr�ct�on �n the event that the headrest becomes 
unrestra�ned.

The �nspector who carr�ed out the gl�der’s 2007 annual 
�nspect�on d�d so w�thout reference to the content 
of TN 348/�5, bel�ev�ng �t to be related to greas�ng 
requ�rements, a task he had already carr�ed out.  However, 
TN 348/15 did contain significant safety information 
regard�ng the headrest secur�ng ropes but th�s was 
contained only in the body of the text and not reflected 
�n the t�tle.

The use of a s�ngle Techn�cal Note to publ�sh �nstruct�ons 
regard�ng mult�ple subjects, �nclud�ng those w�th 
�mpl�cat�ons to operat�onal safety, leads to the poss�b�l�ty 
that the significance of information related to the safety 

of the gl�der may be overlooked.  The follow�ng Safety 
Recommendat�on �s therefore made:
  
Safety Recommendation 2007-128

It is recommended that DG-Flugzeubau GmbH review 
the�r document publ�cat�on procedures to ensure that 
safety related �nformat�on �s publ�shed �n an �ndependent 
document.

Although TN 348/�5 referred only to the secur�ty of 
the headrest ropes and not to the�r mater�al or method 
of attachment to the gl�der’s structure, the �nspector was 
aware that the w�re he had prev�ously subst�tuted for the 
or�g�nal restra�n�ng cord d�d not meet the manufacturer’s 
specification.  Although he believed that the existing 
arrangement was fulfilling the requirements of 
TN 348/15, and therefore certified the glider for continued 
serv�ce, he d�d so w�th the knowledge that a non-approved 
part had been fitted for at least 12 months.

The Fl�ght Manual kept �n JDN was the pr�mary 
reference for pilots flying the glider and conducting daily 
�nspect�ons.  Because of �ts �ncorrect amendment state, 
club members were not aware of the changes to the da�ly 
�nspect�on �n respect of the ‘headrest ropes’.

Manufacturer’s follow-up actions

The manufacturer cons�dered that the �nformat�on 
�ntroduced �n to the AFM by TN348/�5, concern�ng the 
check of the headrest ropes, was clear and unamb�guous.  
It also observed that owners or operators of the�r a�rcraft 
had a respons�b�l�ty to address all �tems ra�sed �n each 
TN.  The manufacturer stated that the correct �nstallat�on 
of the headrest ropes �s regarded as fa�l-safe as only 
one �s actually needed to secure the headrest.  Adv�ce 
or gu�dance regard�ng the correct method of headrest 
restra�nt would have been read�ly ava�lable from the 
manufacturer had �t been sought by the BGA �nspector 
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concerned.  As a precaut�on aga�nst s�m�lar overs�ghts �n 
the future, the manufacturer re-publ�shed TN348/�5 �n 
�ts last p�lot �nformat�on publ�cat�on.

Conclusion

The acc�dent was caused by the fa�lure of a p�ece of 
electr�cal cable used to restra�n the h�nged rear cockp�t 
headrest.  This fell forward at some stage of the flight and, 
as the p�lot man�pulated the controls dur�ng the approach 

to land�ng, became lodged beh�nd the rear control 
column, deny�ng the p�lot the p�tch control necessary to 
recover from the ensu�ng d�ve.  The electr�cal cable that 
had been fitted was a replacement for the original nylon 
cord, �nstalled by the manufacturer, wh�ch had become 
damaged.  The cable d�d not meet the manufacturer’s 
specifications and the mechanical properties of copper 
w�re made �t unsu�table for th�s purpose.


