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SAFETYSPOT

I WOULD like to start this feature 
by saying something deep 
and meaningful like, “As the 
summer shorts are replaced 
by the Autumn long Johns” or 
something equally poetic. But, 
as I sit at my desk at LAA HQ, 
I notice that the early August 
wind appears to be gusting 
about 50 knots and its angle 
to the runway is such that the 
pilot of the PA. 28 that has just 
taken off (mad fool) is looking 
out of the side window during 
the climb out.  What a summer!  

This month has been a 
busy one for Occurrence 
Reports so I had better stop 
waffl ing, and get down to 
business.  Much of this month’s 
article has a theme, I will let 
you try to ‘pick out the tune’, 
but here’s a tip, beware the 
instantaneous judgement.

If it were possible to use, 
as a simile, the instruments 
in a symphony orchestra to 
represent all the different 
aspects of fl ight, there 
are a  couple of ‘sections’ 
that I don’t feel happy in.  
The fi rst is single engine at 
night (perhaps an oboe), and 
the second is single engine 
over water (a bassoon?).  I 
remember an old friend of 
mine hitting and disappearing 
under, in quick succession, 
Loch Ness.  One second we 
were wing tip to wing tip 
looking out for Nessie and 
enjoying the Highland 
scenery, the next he was 
20ft under water, perched 
precariously on a ledge, 
struggling with his harness.  
He managed to escape 
the aircraft’s clutches and 
popped up, like a cork out 
of a bottle, and managed 
to get to shore.  I watched 
bits of this routine as I circled, 
desperately trying to contact 
somebody on the radio, 
thinking that I would be one 
mate down before sunset.

LAA member, and owner 

of a recently completed 
Tecnam Sierra, Steve Noble, 
recently reported an incident 
that happened a few days 
previously where a similar 
dunking was narrowly avoided.  
Steve, and fellow LAA’er Steve 
Pain, were fl ying off the East 
coast over the North Sea. I will 
let Steve tell the tale.  

“I routinely scanned the 
engine instruments and found 
the fuel pressure gauge 
showing zero.  I alerted SP 
and switched on the electric 
fuel pump, which restored 
fuel pressure to just 0.2 
bar (about 3.0 psi).  I then 
variously tried different tank 
and electric fuel pump off 
and again on and returned 
nervously to Rain Hall Farm 
Braintree, the fuel pressure 
slowly decreasing.”

You didn’t read about it in 
the papers because they 
made it back to the airfi eld; 
so what caused the problem 
with the fuel pressure? Well, 
before I tell you what the two 
Stevens found once they got 
their spanners out, I want to 
digress very slightly. 

Let me tell you what 
happens here at HQ when we 
get an incident like the one 
just related reported to us.  The 
fi rst thing is that an Occ Rep 
is opened; Occ Rep, by the 
way, is short for Occurrence 
Report. What happens next 
will depend on the Engineers’ 
judgement about the 
likelihood of a similar event 
happening to another aircraft.  
If an event is considered to be 
likely to affect other machines 
then an Airworthiness 
Review Group meeting is 
called.  This group consists of 
the LAA’s Engineering staff 
and CAA representative(s); 
Barry Plumb is the EC 
Engineering representative, 
and also normally attends. 
In this meeting the matter is 
discussed in detail, and the 

LAA’s response is formulated. 
The Airworthiness Review Group 
has only one remit – to improve 
air safety.  We have a number 
of Airworthiness tools in our 
arsenal, you are reading one 
of them! As I have said many 
times before,“Safety through 
knowledge.”

Another ‘information’ tool 
we can use is the Airworthiness 
Information Leafl et (AIL). These 
are categorised ‘A’ – which 
the LAA considers Mandatory, 
‘B’ – which the LAA considers 
Recommended and ‘C’ – 
which is material that we 
publish for information 
and guidance. Climbing 
still further up the weapons 
hierarchy we come to the MPD, 
or Mandatory Permit Directive. 
This document is written, 
published and promulgated by 
the UK CAA, and acts like an 
Airworthiness Directive does in 
the C of A world. In other words, 
it’s a ‘must do’ document.  
Incidentally, a full list of MPDs 
can be found in CAP 661 and 
the latest one published is 
MPD 2008-004  (Purolator in-line 
Filters) which was issued on 
31 July 2008. By some strange 
quirk of fate a fresh copy of this 
MPD landed on my desk one 
morning and, in the afternoon, 
I received Steve’s report about 
the low fuel pressure; you 

couldn’t make it up!
Regular readers of Safety 

Spot will remember that my 
predecessor, Kerry Ashcroft, 
has talked about this fi lter 
before (see Safety Spot, 
March 2007).  Kerry wrote 
an Airworthiness Information 
Leafl et (Category A, MOD/
EQUIP/001).  I will not labour the 
point that March 07 to July 08 
is a long time in ‘urgent safety 
bulletin’ terms but, in fairness, we 
never had another reported 
failure and the matter was 
quietly forgotten.

Back to our ‘low fuel pressure 
event’ and yes, you’ve guessed 
it, the screw holding the fi lter 
element in place had come 
loose and the fuel inlet was 
partially blocked. Check out 
the picture – do you have a 
fi lter like the example shown?  
If you do, be warned, the 
securing nut will come loose 
if it’s not secured either by 
including a spring in the system 
as required by our AIL, or some 
other securing method. It may 
be possible to wire lock the 
screw so it cannot move.  

I think that you would agree 
that an engine stoppage over 
the sea would probably rate as 
being described as a baritone 
sax moment – or, of course, you 
may feel that you can take 
similes too far!

Safety through 
knowledge

Keep up to date with 
issues that may affect 
you – it could one 
day save your life

If this knurled fi lter retaining 
collar is not prevented from 
unscrewing by a spring (as 

shown) or other means...

... it WILL come loose and 
reduce or stop fuel fl ow through 
this orifi ce and cause fuel 
starvation or engine stoppage. 
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IN MANY AIRCRAFT there is 
a point during a crosswind 
landing where you feel a 
bit out of control – sort of 
‘in the lap of the Gods’.  
This is particularly true in 
taildraggers, especially if 
the machine does not have 
differential toe brakes; there’s 
the bit when the rudder just 
stops working.  A jab of brake 
has kept me going straight 
many times, but it always feels 
a bit ‘ham fi sted’, lurching 
sideways in the cockpit as the 
brakes are applied.  

I, along with this next reporter, 
like to organise a smooth, 
if possible imperceptible, 
transition from one state to 
another (dream on lad) but, 
sometimes, this may not be the 
best approach.

LAA member Nigel Charles 
knows a thing or two about 
fl ying Europas – he’s been 
fl ying his monowheel since the 
aircraft’s completion in 2001, 
amassing over 200 hours in 
the machine. Nigel explained 
that it is always a welcome 
relief to get into a ‘real’ aircraft 
after his day job fl ying a Triple 
Seven! Nigel reported that 
after landing in a crosswind 
at Caernarfon, the starboard 
outrigger failed to lock down 
and, as he reached the 
‘dreaded’ point (described 
above), the aircraft left the 
runway and ran off ‘into the 
rough’, damaging his propeller 
quite badly and scraping 
the wing. On inspection, the 
down latching mechanism 
all appeared to work quite 
normally and no real reason 
for this downlock failure could 
be found.

For those not familiar with 
the Europa Monowheel 
undercarriage, a brief 
description is in order. Firstly, 
it’s quite complicated – it’s 
a mechanism and, like all 
mechanisms, is subject to 
wear. Secondly, it’s a one-lever 

mechanical device. As the 
pilot lowers the main wheel (a 
bit like a sailplane) the fl aps 
are automatically deployed.  
The outrigger downlock drive 
comes off the outboard end of 
the fl ap and is connected by 
a spring assisted over centre 
device.  That’s a ‘lot of bits’ 
between the outrigger and 
the pilot – so many bits, in fact, 
that if the outrigger fails to latch 
down and the wing touches 
the ground there is enough 
‘give’ in the system to prevent 
any damage to either the fl ap 
or the outrigger. Clever!  

Nigel had modifi ed the 
outrigger latch mechanism to 
allow for easier lubrication and 
had fi tted micro switches to the 
outriggers to give an indication 
in the cockpit when they were 
down.  So, what went wrong? 
Why didn’t Nigel abort the 
landing if he didn’t have 
‘three greens’?

Well, as you would expect, 
I quizzed him about this and 
he explained, shuffl ing about 

a bit, that the undercarriage 
warning lights were 
unserviceable before the 
fl ight – but he knew that the 
undercarriage was down 
and locked before take off. 
Fair enough, Europas are not 
normally fi tted with ‘down’ 
indicator lights. But, why were 
they not working?  

“Well,” said Nigel, “because 
both lights didn’t work, I 
assumed (as it happened 
quite rightly) that the 
common earth was faulty.” 
Nigel went on to describe 
that the main gear on a 
Europa comes down with 
a bit of a thump and, for 
reasons connected with 
smooth transition states 
alluded to earlier, he had got 
into the habit of lowering the 
gear ‘really gently’; he now 
thinks that this may not be the  
best way to do it as it doesn’t 
give the outrigger enough 
‘rotational inertia’ to lock 
down. Who knows?  

If you are lucky enough to 

own or operate a Europa 
monowheel, keep your eyes 
on the outrigger downlock 
mechanism. Remember it is 
an annual check requirement 
to get the aircraft off the 
ground (in the hanger, 
not in the circuit!) and do 
full retraction checks on
this aircraft. 

One further thing that this 
occurrence has highlighted is 
that warning lamps should not 
share common paths. There’s 
not much point in having 
them if they don’t work, can’t 
be trusted or, for any reason, 
are ignored. Thanks Nigel 
for your recommendations, 
which I list below. 
1. While there is no 
requirement for a gear 
position warning system, 
I intend to ensure mine is 
serviceable before each fl ight.
2. In future, I will always ensure 
that the gear is lowered in a 
fi rm positive action.
3. Do not lower the gear at 
speeds over 70 knots.

Europa undercarriage 
problems Keep an eye on the condition of the 

outrigger downlock mechanism

A drawing of the rather complicated outrigger operating mechanism.
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IT WOULD BE an unusual Safety Spot 
these days without the almost obligatory 
propeller failure; I won’t disappoint you as 
we have had another propeller leave an 
aircraft without permission.  

As with the previous two examples 
(Mk 26 Spitfi re and XAir Hawk) described 
in last month’s Safety Spot, there were 
no injuries and, again, like it’s recent 
predecessors, the pilot was extremely lucky. 

The Challenger, for those of you that 
do not know the aircraft, is a two-seat, 
high-wing microlight that is powered by a 
Rotax 582 (two stroke) engine in the pusher 
confi guration. When a propeller comes 

off a pusher there is a very real danger 
that it will contact, and possibly severely 
damage, the rear fuselage structure (I had 
one go right through a wing once).  This 
propeller caused a fair bit of damage on 
its way out. 

The fuselage structure employed in the 
Challenger is essentially three aluminium 
tubes covered in Dacron fabric; the top 
tube was nearly separated by the impact 
from the propeller – if this had failed, 
then there was be a good chance that 
the rear fuselage could have folded up. 
Not good.  Of course, there is one other 
major factor to consider, namely that the 

elevator or rudder controls could have 
been damaged with equally disastrous 
consequences.

The Challenger aircraft has had problems 
with the propeller attachment and the 
reduction drive before and there have 
been a couple of Airworthiness Information 
Leafl ets published. The fi rst, MOD/177/013, 
published in December 2002, requires 
an inspection of the propeller driveshaft 
and nut.  The reason for this inspection 
was that somebody had assembled the 
driveshaft (more correctly a layshaft) 
and had failed to lock the castellated 
nut with a split pin.  The second AIL was in 
response to a US failure that was promptly 
followed by a failure here in the UK, where 
the six propeller fl ange retaining bolts had 
sheared, allowing the propeller, and the 
fl ange, to be thrown from the machine. 
These parts were never found.

In this latest incident (and thanks 
defi nitely go to the reporting LAA Inspector, 
Graham Laucht), a lot of effort was made 
and all the parts were successfully found.  
The parts were duly brought to HQ where 
it became apparent that this was, indeed, 
the same kind of incident as in previous 
examples –  the propeller remained on 
the fl ange, but the fl ange had separated 
from the top pulley.  It can be seen from 
the photograph of this pulley that the 
‘land’ between the side of the attachment 
bolt and the main bearing housing is far 
from satisfactory. By looking at the insides 
of the attachment threads it was noted 
that these bolts had pulled out.  My fi rst 
thought was that these threads had failed 
prematurely because they had been over 
torqued, or, properly torqued (12ft lb) and 
the sockets themselves weakened by the 
lack of land – the actual circlip retaining 
slot nearly touches the  bolt. If this proved 
to be the case, then we would have had 
to ground this model of reduction drive, 
something we are always reluctant to do.

It was decided to test this theory 
by drilling and tapping a new fl ange 
attachment hole in the pulley at the 
same PCD, and test the attachment 
to destruction.  Thanks go to Mick 
Broom for his assistance (and milling 

Challenger
reduction failure
What was behind the propeller on a Challenger parting company?
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The Challenger’s 
toothed belt 

reduction drive.
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machine!) during these tests. Owners of 
Challengers will be pleased to hear that 
the attachment did not fail before the 
attachment bolt. The attachment bolt 
failed at about 35ft lb (three times 
what’s required), and failed, as would 
be expected, in a straightforward 
torsional manner. 

It is diffi cult to be sure what happens 
during a component failure. As I have 
discussed before in these Safety Spot 
articles, almost all failures are multi-factorial 
and all the elements in the failure analysis 
have to be considered.  We do not have 
any clever equipment here at the LAA 
(I’m working on that!) so we all rely heavily 
on the most important bit of equipment in 
these cases, the Mk 1 eyeball.  

So, what’s our best guess as to the 
reasons this propeller went AWOL?  Well, 
fi rstly, let’s take a look at the human factors 
that might have been involved.  For the 
type, this aircraft took a long time to put 
together and test fl y. It was started in 1999, 
but didn’t receive a Permit until 2007 and, 
in all this time, the aircraft hadn’t amassed 
more than ten fl ying hours.  We know from 
experience that there are often ‘inspection 
related’ problems if the build goes on for 
a long time and, even though this was a 
1990’s design, the aircraft was essentially 
still new – virtually straight out of the box!  
New aircraft always need a shakedown 
phase and, because of the long 
timescales involved, I cannot be sure that 
this aircraft got that.

Secondly, there are a number of 

factors within the ‘human’ story that 
lead me to believe that it is possible that 
the required pulley inspection may not 
have been done.  Thirdly, the evidence 
clearly shows spalling of the mating faces 
which indicates that this was not an 
instantaneous failure. Of course, in terms 
of time, we still might be talking about 
the millisecond range but, and this is a 
personal best guess, it looks like a few 
thousand milliseconds, if you get my drift 
(no pun intended).

The evidence from the bolts is very 
confused; three of the six bolts had 
torn themselves out of their respective 
threaded holes, but not completely.  
The fi rst 2-3 mm of the threads remains 
undamaged although they do show signs 
of fretting; this indicates that the bolts were 
not fully home when they pulled out. Of 
the three remaining bolts, the macroscopic 
surface features indicate that two showed 
signs of fatigue failure, with multiple origins, 
and the third failed in pure bending 
(see the photos). Most importantly, there 
was no evidence of any thread-locking 
compound on the bolt threads or the 
internal threaded portion of the pulley, 
which is an absolute requirement in 
this type of assembly where there is no 
possibility of wire-locking the bolts.

I think that, based upon all the above, the 
fl ange was not assembled onto the pulley 
correctly and came loose fairly quickly.  
As the fl ange rattled on its mounting, the 
attachment bolts slowly wound out, the 
resulting impacts through these bolts (at 

about 60 Hz) destroyed the aluminium 
threads in three of the bolts giving rise to 
still further movement and load.  When the 
two further bolts failed in fatigue the one 
remaining bolt fi nally gave up the ghost 
and failed in pure bending.  Because the 
propeller is a pusher it may be that the 
latency here, that’s the time from start to 
fi nish, may have been extended.

My advice about these reduction pulley 
systems (and I used to work for a fi rm 
that made stuff like that) is to install and 
maintain them exactly by the book, check 
them properly before every fl ight for any 
sign of movement. Any sign of movement 
means that it’s probably about to fail – a 
failure here could probably be described 
as a ‘trombone’ moment! Fair winds.

‘As the fl ange rattled on its mounting, 
the attachment bolts slowly wound out’

Evidence of
spalling and
‘No land’ on 
prop fl ange.

This bolt shows signs of bending failure.

This bolt shows signs of fatigue failure. 

Machining the pulley for test.

Rear fuselage damage caused by propeller.
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When Eadric Lloyd wanted to 
check inside his Luscombe’s 
wings, he built himself a very 

useful mini inspection camera for less than 
£100, using readily available components. 
He shares his discovery…

The mini colour camera is a printed circuit 
board (PCB) mounted model from RS 
Components, part code 397-5137 or 
397-5165 (cost £80), which requires just 
one lux of light and operates on 12 volts. 
The lens can be screwed in or out to 
alter focal length; about 6in is best. This 
is mounted in a small transparent box 
(actually a piece of wire conduit), 40mm x 

45mm in cross section and 60mm long. 
Maplin sells a CCTV Installation Kit, MU45Y, 

which has a mains to 12-volt power supply 
and the necessary leads to power the 
camera. From the power supply, I tapped 
off the 12 volts to power a 12-volt, 2.2-watt 
cycle-type bulb to provide a light source. 
This is also mounted in the camera box.

The camera box was then mounted on 
a carbon fi bre roach pole with the cable 

from the camera taped to the pole. You 
could also use carbon tent poles, or any 
small-diameter reasonably fl exible rods 
that are easily extended or shortened 
depending on where you need to get the 
camera to.

A small television and video player literally 
completes the picture, enabling you to 
see what’s going on in those otherwise 
inaccessible regions of your aircraft. 

Keeping an eye 
on the inside

The camera mounted in transparent conduit. Lens focal length is adjustable. 

‘The lens can be screwed in or out to 
alter focal length; about 6in is best’

What lurks in the inaccessible confi nes of your aircraft’s structure? 

Side view shows the small light bulb.

LAA Project Registration
Kit Built Aircraft £300
Plans Built Aircraft £50

Issue of a Permit to Test Fly
Non-LAA approved designs only £40

Initial Permit issue (Max Weight Authorised)
Up to 390kg £300
391 to 499kg £405
500kg and above £540
Three seats and above £600

Permit Renewal (Max Weight Authorised)
Up to 390kg £100
391 to 499kg £135
500kg and above £180
Three seats and above £200

Modifi cation
Modification application (per individual modification) £22.50

LAA ENGINEERING SCALE OF CHARGES
Transfer 
(From C of A to Permit to Fly, OR  CAA Permit to LAA Permit to Fly)
Up to 499kg £135
500kg and above £250
Three seats and above £350

Four-seat Aircraft
Manufacturer’s/Agent’s Type acceptance fee £2,000

Project Registration Royalty £50

Category change 
Group A to Microlight/ Microlight to Group A £110

Spars - The latest amendment to Notes to LAA Aircraft 
Inspectors (SPARS) is number 14, July 2006

ACCESS TO ENGINEERS: 2pm to 4pm
Please ensure you pay adequate postage when 
sending in your Permit/aircraft documents
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