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ACCIDENT

Aircraft Type and Registration: Rockwell Commander AC��, N��5TB

No & Type of Engines: � Lycom�ng TI0 540 AG/A p�ston eng�ne

Year of Manufacture: 2000

Date & Time (UTC): 3� January 2006 at �640 hrs

Location: Oxford A�rport, Oxfordsh�re

Type of Flight: Pr�vate

Persons on Board: Crew - 2 Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage: Damage to propeller, nose land�ng gear doors and nose 
land�ng gear actuator

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

Commander’s Age: 53 years

Commander’s Flying Experience: 485 hours   (of wh�ch 3�0 were on type)
 Last 90 days - 8 hours
 Last 28 days -  � hour

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
AAIB exam�nat�on and enqu�r�es

Synopsis

During the first flight following maintenance work the 

pilot was unable to confirm the full extension of the nose 

land�ng gear.  The nose gear collapsed dur�ng land�ng.  

It was not poss�ble to conclus�vely determ�ne the reason 

for the fa�lure of the nose land�ng gear to fully extend.

History of the flight

The a�rcraft had been undergo�ng ma�ntenance wh�ch 

�nvolved the removal of the eng�ne for crankshaft 

replacement and subsequent refitting.  A test flight 

compr�s�ng a c�rcu�t was planned follow�ng the 

ma�ntenance.  Tax� and takeoff were normal; however, 

hav�ng selected the gear down on the downw�nd leg the 

p�lot not�ced that the green ‘down and locked’ �nd�cat�on 

on the nose land�ng gear was not �llum�nated.  He carr�ed 

out a flypast of the ATC tower, which confirmed that the 

nose land�ng gear was only part�ally extended.  He then 

cl�mbed to 3,500 ft �n order to �nvest�gate the problem 

and, hav�ng reselected the gear several t�mes, he carr�ed 

out manoeuvres hop�ng to shake the land�ng gear down, 

but w�thout effect.  He then selected the land�ng gear 

down us�ng the emergency land�ng gear system, but 

aga�n the nose land�ng gear �nd�cat�on d�d not �llum�nate.  

He carried out another flypast of the ATC tower which 

confirmed the nose landing gear was still only partially 

extended.
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The p�lot carr�ed out an approach and land�ng to the grass 

strip, shutting down the engine in the flare just prior to 

touchdown.  As the nose was lowered onto the runway 

the a�rcraft cont�nued to roll on the ma�n land�ng gear, 

two of the three propeller blades and the nose wheel bay 

doors.  The a�rcraft came to a stop and both occupants 

ex�ted w�thout �njury.

Description of the landing gear system

The aircraft is fitted with a tricycle landing gear which 

�s retracted by an electr�cally dr�ven hydraul�c power 

pack actuated by the land�ng gear selector sw�tch.  

When the land�ng gear selector sw�tch �s placed �n 

the UP pos�t�on, the land�ng gear retracts and, when 

all three gears are retracted, the pump �s shut off and 

the gear held up by hydraulic fluid lock.  A hydraulic 

pressure sw�tch controls the pump by remov�ng power 

when the pressure reaches a preset l�m�t.  A loss �n 

hydraul�c pressure �s sensed by pressure sw�tches 

wh�ch actuate the power pack to bu�ld up add�t�onal 

hydraul�c pressure.  When the land�ng gear selector 

sw�tch �s placed �n the DOWN pos�t�on, the hydraul�c 

fluid lock is released and hydraulic fluid directed to the 

down s�de of the land�ng gear actuator cyl�nders.  When 

all three land�ng gear are down, each drag brace moves 

�nto an over centre pos�t�on so that the gear �s down and 

locked (see F�gure �).  There �s no electr�cal �nd�cat�on 

of gear retract�on other than all �nd�cator l�ghts be�ng 

ext�ngu�shed.  When the land�ng gear extends to the 

down pos�t�on, the three land�ng gear m�crosw�tches are 

actuated, caus�ng the three green l�ghts to �llum�nate, 

�nd�cat�ng that the gear �s down and locked.

Figure 1

Nose land�ng gear assembly
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Operat�on of the emergency land�ng gear system opens 
a valve which bypasses hydraulic fluid directly to the 
hydraul�c power pack reservo�r, allow�ng the gear to drop 
by grav�ty; gear extens�on �s ass�sted by down spr�ngs.

Aircraft examination

When the a�rcraft’s nose was l�fted dur�ng recovery �t 
was noted that dur�ng the ground roll the nose land�ng 
gear had been pushed toward the retracted pos�t�on.  
The extens�on of the nose land�ng gear actuator shaft 
confirmed that the nose gear had not been fully extended 
when the a�rcraft contacted the runway.  The p�n attach�ng 
the nose gear actuator to the nose leg was removed 
follow�ng wh�ch the leg fell unh�ndered and una�ded �nto 
the down and locked pos�t�on.  A thorough search was 
carr�ed out from the a�rcraft touchdown po�nt to the area 
where �t came to rest; no �tems wh�ch could have fallen 
from the a�rcraft and wh�ch may have �nterfered w�th the 
nose landing gear mechanism were identified.

The a�rcraft was towed to the ma�ntenance fac�l�ty for a 
further exam�nat�on by the ma�ntenance organ�sat�on.  A 
thorough exam�nat�on of the nose land�ng gear revealed 
no w�tness marks to �nd�cate that full extens�on may have 
been �nh�b�ted by a fore�gn object.  There were some blue 
pa�nt marks from the nose gear doors on the leg �tself.  
The hydraul�c pump reservo�r was noted to be full.  The 
damaged actuator was removed and a pressure test of 
the system carr�ed out; th�s was w�th�n l�m�ts, although 
the hydraul�c pack was only tested for a short per�od of 
time.  The nose gear actuator was disassembled; fluid 
on the shaft s�de of the p�ston was found to conta�n a 
p�ece of metall�c debr�s, wh�ch was probably a crushed 
dr�lled out r�vet head.  Th�s debr�s was not cons�dered to 
be of a sufficient size to restrict the flow of fluid from 
the actuator.  There were no s�gns of scor�ng on the �nner 
surface of the cyl�nder to �nd�cate that the debr�s had 
been trapped between the p�ston and the cyl�nder wall.  

The rema�n�ng hydraul�c components were purged of 

fluid; no further debris was found.

The ma�ntenance manual descr�bes a test for the 

emergency extens�on grav�ty system.  Th�s requ�res the 

a�rcraft to be on jacks and a 5½ lb we�ght to be appl�ed 

to the nose land�ng gear axle to s�mulate the a�r loads.  

When the land�ng gear emergency valve control knob �s 

operated the land�ng gear should free-fall and the green 

land�ng gear l�ght should �llum�nate show�ng �t �s �n a 

down and locked cond�t�on.  Th�s test was performed �n 

the presence of the AAIB.  The nose land�ng gear fell 

�nto the down and locked pos�t�on; however, the nose 

landing gear actuator had not been fitted due to the 

non-ava�lab�l�ty of a spare so the test may not have been 

totally representat�ve �n that the grav�tat�onal forces were 

not opposed by drag from the actuator.

Subsequent exam�nat�on of the nose land�ng gear 

m�crosw�tch showed that one attachment screw nut 

was m�ss�ng and �t was loose on �ts mount�ng.  It was 

demonstrated that th�s could prevent the nose gear down 

and locked �nd�cator l�ght from �llum�nat�ng; however, 

th�s was an �nterm�ttent fault.  The cond�t�on of the screw, 

w�th d�rt and grease present on the thread, suggested that 

�t had been m�ss�ng for some t�me.

The engine installation included a flexible fuel drain pipe 

from the �nduct�on man�fold (F�gure 2).  Th�s attached to 

the unders�de of the eng�ne and was t�e-wrapped at var�ous 

po�nts to route �t around the nose land�ng gear bay.  Some 

t�e-wraps were present and the�r cond�t�on �nd�cated that 

these had not been d�sturbed dur�ng the recent ma�ntenance 

work; however the p�pe was loose around the front of the 

nose leg.  It was reported to the AAIB that on another 

a�rcraft �t was poss�ble to demonstrate that, �f th�s p�pe 

were loose, the nose gear could be jammed, prevent�ng 

full extens�on by foul�ng the down spr�ng lever arm around 
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the fuel dra�n p�pe.  Dur�ng the AAIB exam�nat�on �t was 
not poss�ble to demonstrate such a jam on the acc�dent 
a�rcraft.

Previous maintenance work

The a�rcraft had arr�ved at Oxford on �6 November 2005 
for a crankshaft replacement �n accordance 
w�th Lycom�ng Serv�ce Bullet�n 566 to sat�sfy 
FAA AD 2005-�9-��. The p�lot reported no pre-ex�st�ng 
defects on the a�rcraft.  The eng�ne was removed on 
�7 November and the a�rcraft kept �n a hangar at Oxford 
wh�le the work was carr�ed out.  The �nstallat�on of the 

engine was completed and the Certificate of Release to 
Serv�ce �ssued on 3� January 2006.  Eng�ne operat�onal 
and performance checks were carr�ed out �n accordance 
w�th the A�rcraft Ma�ntenance Manual and the relevant 
eng�ne manufacturer’s Serv�ce Informat�on.  As part of 
the �nstallat�on eng�ne ground runs were carr�ed out for 
leak checks; however there �s no requ�rement to carry out 

a land�ng gear funct�on test.  None of the land�ng gear 

components were d�sturbed dur�ng the work and there 

were no tools reported m�ss�ng follow�ng the work.

Discussion

It was not poss�ble to determ�ne conclus�vely the 

reason for the fa�lure of the nose land�ng gear to extend 

completely.  The aircraft was flown past the tower 

w�th the gear extended us�ng the normal, hydraul�cally 

operated, system and later w�th the gear extended 

us�ng the emergency, grav�ty ass�sted, system.  On both 

occas�ons ATC reported the gear to be only part�ally 

extended.

No fault was found �n the hydraul�c system; however �t 

has not been poss�ble to test the complete land�ng gear 

system as yet w�th a new nose land�ng gear actuator.  If 

any further ev�dence �s revealed when these tests are 

complete they w�ll be reported �n a later AAIB bullet�n.
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Figure 2

Flex�ble Fuel dra�n p�pe




