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ACCIDENT

Aircraft Type and Registration: Europa, G-PTAG

No & Type of Engines: 1 Jabiru Aircraft PTY  3300A piston engine

Year of Manufacture: 2000

Date & Time (UTC): 27 May 2006 at �545 hrs

Location: W�ckenby, near Market Rasen, L�ncolnsh�re

Type of Flight: Pr�vate

Persons on Board: Crew - � Passengers - �

Injuries: Crew - None Passengers - None

Nature of Damage: Damage to fuselage, nose gear leg, propeller and ma�n 
gear fa�r�ngs

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

Commander’s Age: 66 years

Commander’s Flying Experience: 555 hours (of wh�ch 532 were on type)
 Last 90 days - �4 hours
 Last 28 days -   5 hours

Information Source: AAIB field investigation

Synopsis

After a normal touchdown, on both ma�n wheels followed 
by the nosewheel, the nosewheel sh�mm�ed and departed 
the a�rcraft, together w�th the nosewheel fork.  The lower 
cowl, propeller, nose gear leg, nose gear mount and ma�n 
gear fa�r�ngs were all subsequently damaged.  The p�lot 
and the passenger were un�njured. 

A scroll p�n wh�ch reta�ned the nosewheel fork assembly 
had fa�led, although the prec�se cause of th�s fa�lure could 
not be determined.  One recommendation is made.

History of the flight

The a�rcraft was return�ng to W�ckenby, hav�ng prev�ously 
flown to Shobdon.  The pilot reported a smooth touchdown 

on Runway 34 at W�ckenby but, shortly after the nosewheel 

settled on the runway, �t sh�mm�ed and detached, together 

w�th the nosewheel fork, and the propeller struck the 

tarmac.  Dur�ng the subsequent ground roll the nose gear 

leg, wh�ch �s swept forward on th�s a�rcraft type, became 

angled rearwards thus allow�ng the a�rcraft to adopt an 

extreme nose down att�tude, and the forward unders�de of 

the spats of the ma�n wheels contacted the runway.  The 

p�lot recalled a long tax� on grass at Shobdon pr�or to the 

incident flight, with no problem.

The lower cowl, propeller, nose gear, nose gear mount 

and ma�n gear fa�r�ngs were all damaged.  The p�lot and 

the passenger were un�njured. 
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Description

The Europa �s a two-seat a�rcraft sold �n k�t form.  

G-PTAG was a tr�-gear vers�on.  The ma�n component of 

the nose gear leg compr�sed a length of steel tube attached 

to the a�rcraft structure beh�nd the eng�ne compartment.  

The geometry was such that the leg was swept forward 

mak�ng an angle of approx�mately 30° to the hor�zontal, 

see F�gure �.
  

The nosewheel fork assembly was suppl�ed as a 

pre-assembled un�t and cons�sted of a p�vot shaft and an 

alum�n�um alloy fork un�t.  The upper end of the p�vot 

shaft fitted into a cylindrical housing welded to the lower 
end of the nose gear leg, see F�gure 2.  

The lower end of the pivot shaft fitted into a hole in the 
fork un�t.  The tolerances on the p�vot shaft and the hole �n 
the fork were such that for w�th�n-tolerance components 
there could be, at one extreme, a gap of 0.00�6”, and at 
the other extreme 0.0002” �nterference.  Loct�te adhes�ve 
was used to bond the two components.  A 6 mm d�ameter 
scroll p�n� was �nserted �nto a hole through both the fork 
and the lower port�on of the p�vot shaft to locate the 
components pos�t�vely and to take the relat�vely small 
load from t�ghten�ng the sh�mmy damper nut, see F�gure 3.   

Footnote

�  A pin made from rolling a flat piece of metal with the appearance 
of a paper scroll
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Figure 1

General arrangement of nose gear
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The threaded upper end of the p�vot shaft was �nserted 
through a bushed hole w�th�n the cyl�ndr�cal hous�ng and 
was secured by means of a nut, wh�ch t�ghtened down 
onto a stack of spr�ng washers.  These, �n conjunct�on 
w�th a fr�ct�on plate between the fork and the hous�ng, 
allowed the nosewheel to castor.  The spr�ng washers 
prov�de sh�mmy damp�ng, w�th the level of damp�ng 
be�ng adjusted by t�ghten�ng or loosen�ng the nut. 

Recent maintenance on the nose gear

The owner, who was also the p�lot, had adjusted the 
shimmy-damper nut on 4 April 2006.  Fifteen flights 
were made between then and the incident flight.
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Figure 2

Deta�ls of attachment of nosewheel fork to leg

Figure 3

Deta�l of a scroll p�n
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Runway marks

The p�lot took a ser�es of photographs after the �nc�dent 
to record the ground marks on the runway.  There was 
good phys�cal ev�dence of the follow�ng hav�ng taken 
place (�n chronolog�cal order):

a) the nosewheel sh�mm�ed, approx�mately 20 m 
after the nosewheel touched down;

b) the nosewheel fork departed the a�rframe;

c) the propeller struck the runway, approx�mately 
30 m after the nosewheel touched down; 

d) approx�mately 45 m after the nosewheel 
touched down, the nose gear leg scraped along 
the runway for  a further 45 m;

e) the nose gear leg entered a small, pre-ex�st�ng 
pot hole on the runway; 

f) at the same d�stance along the runway as e), 
the front unders�de of the ma�n wheel fa�r�ngs 
scraped along the runway;

g) the a�rcraft stopped �05 m along the runway 
from the start of the sh�mmy marks.

The a�rcraft rema�ned w�th�n a few metres of the runway 
centre l�ne throughout �ts ground roll.

Examination of the nose gear

The nose gear leg and fork assembly were transported 
to the AAIB headquarters for deta�led �nspect�on.  A 
consultant metallurg�st exam�ned the damaged surfaces.

The nose gear leg had deformed plast�cally downwards, 
�n the oppos�te d�rect�on to that wh�ch would normally 
be expected from loads appl�ed dur�ng land�ng 
(wh�ch, due to the forward rake of the nose leg, would 
normally deflect the leg forwards and upwards).  This 

deformat�on probably occurred when the nose gear leg 
struck the pot hole, caus�ng the gear leg attachment 
structure �n the fuselage to fa�l and the leg to then rotate 
rearwards.  Th�s �s supported by the runway marks near 
the pot hole wh�ch �nd�cated that the a�rcraft had nosed 
forward caus�ng the forward unders�de of the ma�n gear 
fa�r�ngs to contact the runway.

The unders�de of both the p�vot shaft and the front of 
the pivot shaft housing had worn to a ‘chisel edge’, see 
F�gure 4.  Th�s was cons�stent w�th the a�rcraft hav�ng 
rolled along the runway w�thout the nosewheel and 
nosewheel fork, but w�th the gear leg swept forward �n 
�ts normal pos�t�on.

The scroll p�n �n the p�vot shaft had fa�led �n shear due 
to overload, see F�gure 5.  The hole �n the p�vot shaft 
for the scroll p�n had not been dr�lled accurately across 
a d�ameter, see F�gure 6.  There were also burrs present 
on the �nternal surface of the p�vot shaft next to the 
hole for the scroll p�n.  The hole was not perpend�cular 
to the ax�s of the p�vot shaft, hence the scroll p�n 
was al�gned sl�ghtly nose down.  The off-centre and 

Figure 4

P�vot shaft hous�ng and nose gear leg
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non-perpend�cular hole for the scroll p�n, and poss�bly 

the presence of the burrs, would have comprom�sed the 

effect�ve strength of the scroll p�n.

The lower end of the p�vot shaft had expanded the upper 

part of the hole �n the fork by work�ng w�th�n �t.  Th�s 

probably occurred dur�ng the ground roll after the scroll 

p�n had fa�led.  Thus �t was not poss�ble to determ�ne 

the prec�se d�mens�ons of the d�ameter of the p�vot shaft 

and the hole �n the fork due to damage susta�ned �n the 

acc�dent. 

The spr�ng washers from G-PTAG were �nspected and 

compared w�th a set of new parts suppl�ed from the 

manufacturer.  Wear on the faces of the washers from 

G-PTAG was found.  The washers were stacked �n pa�rs 

and the�r respect�ve he�ghts measured.  The he�ght of 

both the large and small pa�rs of washers from G-PTAG 

were over �0% lower than the respect�ve pa�rs of new 

parts.  Th�s could have been due to overload�ng of the 

spr�ng washers.  

The metallurg�st concluded that the scroll p�n had fractured 

�n overload �n shear and that the load was appl�ed by 

Figure 5

P�vot shaft 
Note fa�led scroll p�n

Figure 6

Deta�l of fa�led scroll p�n �n p�vot shaft

t�ghten�ng the p�vot shaft nut dur�ng adjustments made 
to prevent nosewheel sh�mmy�ng.

Manufacturer’s testing

As a result of the �nc�dent the manufacturer tested a 
nosewheel assembly to determ�ne �f a scroll p�n could fa�l 
under the typ�cal loads encountered dur�ng ma�ntenance.  
They reported that �7 ft lbs of torque completely 
compressed the washers (�e a much h�gher torque than 
that requ�red to prevent sh�mmy), and that the scroll p�n 
w�thstood 40 ft lbs of torque w�thout be�ng marked.

Previous heavy landing

The aircraft had landed heavily, nosewheel first, 
approx�mately three years ago.  The nose gear leg was 
deformed downwards and was subsequently replaced.  
The fork was �nspected by the owner and a PFA �nspector, 
and subsequently fitted to the new gear leg.

Other incidents

On 7 June 2005 a tri-gear Europa, registration G-PUDS, 
suffered a fa�lure of the scroll p�n �n shear; �e �n overload 
from a load vert�cally downwards (see AAIB Bullet�n 
��/2005).  Wh�lst the p�vot shaft was recovered, 
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the �nvest�gat�on was h�ndered s�nce the nosewheel 
and nosewheel fork were never found.  Such was the 
d�stort�on �n the lower end of the p�vot shaft that an 
overload from a heavy land�ng or str�k�ng an obstruct�on 
was cons�dered to be the most l�kely cause.  Also of note 
was that the lower end of the p�vot shaft had an add�t�onal 
hole wh�ch would �nd�cate that the p�vot shaft had been 
removed from the fork at some stage.

Analysis

The scroll p�n �n both th�s acc�dent and the acc�dent to 
G-PUDS fa�led �n shear from a load appl�ed downwards 
on the fork, relat�ve to the p�vot shaft. 

The source of such a load could be from:

a) Over-tightening of the anti-shimmy nut.  The 
manufacturer’s tests �nd�cated that over-
t�ghten�ng of the nut would be unl�kely to fa�l 
a scroll p�n.  However the hole for the scroll 
pin was significantly off-centre, which would 
have �ntroduced some degree of asymmetr�c 
load�ng;

b) A heavy nosewheel first landing, possibly 
comb�ned w�th an uneven surface dragg�ng 
the nosewheel rearwards (as was probably 
the case w�th G-PUDS).  G-PTAG had a 
nosewheel first landing approximately three 
years ago and th�s could have caused some 
damage to the scroll p�n;

c) Nosewheel sh�mmy, and hence h�gh loads �n 
the nose gear components.

The p�lot reported that the land�ng was normal, w�th no 
abnormal forces on the nose leg pr�or to the nosewheel 

sh�mmy.  The nosewheel sh�mmy could have been as 

a result of the nosewheel fork rotat�ng about the p�vot 

shaft, and th�s could happen �f the scroll p�n had fa�led 

pr�or to or dur�ng the �nc�dent land�ng. 
 

The prec�se cause of the fa�lure of the scroll p�n could not 

be determ�ned.  However there �s ev�dence from th�s and 

the G-PUDS �nc�dent that the des�gn and manufacture 

of the fork assembly could be more robust, part�cularly 

when the three poss�ble sources of downwards loads 

descr�bed above are cons�dered.  As a result of th�s a 

recommendat�on �s made to prevent reoccurrence:

Safety Recommendation 2006-146

It �s recommended that Europa A�rcraft L�m�ted rev�ew 

the des�gn, manufacture and recommended ma�ntenance 

of the nose gear fork assembly of the tr�-gear Europa to 

�mprove the �ntegr�ty of the nosewheel fork attachment.  

Safety actions

Prior to finalising this report for publication, and 

follow�ng the d�str�but�on of a draft to var�ous part�es, 

�nclud�ng Europa, for comment, Europa has adv�sed the 

AAIB that the des�gn of the p�vot shaft has been rev�sed.  

It has been modified to increase the length of insertion in 

the cast�ng and thereby reduce the load on the scroll p�n.  

Also, the tolerances of the shaft and cast�ng bore w�ll 

be reviewed, and a new material has been specified for 

the cast�ng.  No change to the ma�ntenance requ�rements 

was cons�dered necessary by Europa.

In v�ew of th�s response to the draft report, the AAIB 

cons�ders that the �ntent of Safety Recommendat�on 

2006-�46 has now been met.


