Safety Spot

Corrosion, Pins,
cracks and sparks
2017’s first Safety Spot goes over some
familiar issues that require your attention

elcome to this first Safety
Spot of 2017. Seven’s an odd
number (and a prime) so I feel
sure that this is going to be a
good year – not that last year
was too bad for me and I hope the same can
be said for you. Yes, 2016 had its problems
but hey, we’re still here enjoying the trials and
tribulations brought to us via our shared love
of all things aeronautical. You’re reading this
magazine after all!
Naturally, because of print scheduling and
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holidays, always difficult during the Christmas
break, I’m actually writing this January 2017
Safety Spot just before we pop off to the LAA
Christmas party, with a week to go before the
big day. By the time you’re reading this it will
be a new year and, unless something weird
happens, I shall be buried in the LAA’s 2016
accident statistics, calculator steaming away
merrily. Not wishing to tempt disaster, and
judiciously tapping a piece of wood, the 2016
stats of aircraft incidents involving LAA aircraft
are encouragingly ‘not bad’. Mind you, I’ve only

With Malcolm McBride
Airworthiness Engineer
done one quick low pass over the numbers
and there’s still a couple of weeks to go!
If you cast your mind back to the December
2016 Safety Spot for a moment, you will recall
that, amongst other things, I let you know about
two worrisome ongoing issues and I think that
it’s worth starting this Safety Spot with a bit
of an update. The first issue related to a the
failure of a flap drive pin on a Europa aircraft,
the second was the issuance of an LAA
Airworthiness Information Leaflet (AIL) asking
owners of LAA administered EV-97 Eurostar

(Left) We discussed the issuance of an Airworthiness
Information Leaflet asking owners of Eurostars to visually
inspect the lower main spar caps on their aircraft in the
December Safety Spot. Because it’s very difficult to see the spar
caps themselves directly, we asked owners to take a picture
using a mobile phone (or miniature camera) through one of the
end rib’s lightening holes.
At the time of writing, we’ve nearly had all the results back.
Some will have to await the springtime as their owners are away
over the winter. Overall, the spar caps we’ve seen have generally
been in excellent condition and the owners have been able to
sign-out their aircraft themselves as fit for flight. As you can
see from the selection of photographs, some aircraft did exhibit
issues that, though not compromising structural integrity now,
could cause problems in the future.
Picture 1 shows corrosion surrounding the bolt head in the
steel wing spar attachment plate. You will be aware that we were
very concerned about corrosion we had seen in the interface
between the steel plate and the aluminium spar cap itself,
primarily because of the possibility of introducing a ‘notch’
stress concentrator in this already highly stressed area of the
airframe. This corrosion in the bolt head is less worrisome but
unacceptable on an aircraft structure nonetheless. A simple
solution would be to carefully clean off the loose and flaky
paint, wipe off the area with a proprietary de-greasing fluid then
reprotect the area with a wax based rust blocker; members have
suggested ACF-50 or XCP ‘Professional’ - both work well by
keeping the water off but still allow for regular inspections.
Picture 2 is another example of something that’s just not quite
right. Notice that the general area inside the wing is in tip-top
condition but look at the bolt head second from the right.
I don’t know what’s going on here but if it were an aircraft I was
inspecting for its annual Permit to Fly, I would definitely want to
find out.
Picture 3 tells its own story really. You can see that perhaps
this aircraft is stored in a very damp area as fungus is starting to
take hold. I don’t think that fungus itself is a life form that feeds
on aluminium so, unlike with wooden structures, it won’t attack
any underlying structure. The problem with fungus like this is
that it acts as a reservoir for water and, as you will know, water
containing salts can lead to electrolytic corrosion, especially
at joint edges and an excess of H+ ions, often found in today’s
polluted air, creates its own issues. Looking at this picture, I think
the solution would be some exposure to soapy water...
my mum used to think I was allergic to that!
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aircraft to check the lower spar caps on their
aircraft for condition.
With regards to the Eurostar AIL, the primary
reason for this check was to see if the paint
adhesion and corrosion issues, seen on
one or two machines at this critical point in
the airframe’s structure, was widespread
throughout the fleet. We’re nearly at the 100%
response point, and thanks are due to all
Eurostar owners for taking the time to respond
to this fleet check. It looks like just over 6% of
the fleet are showing signs of corrosion that
we feel needs to be dealt with, though we’ve
seen nothing that would make the aircraft
unairworthy.
We’ve now received the test reports from
QinetiQ (via the UK AAIB) which have
confirmed that the spar that failed on the
BMAA EV-97 Eurostar that crashed near Builth
Wells in September 2016, was up to spec
in terms of material strength. The problems
associated with what looked like strain-induced
cracking in the spar’s protective paint surface,
turned out to be problems with the paint itself
and not, thank goodness, a result of excess
movement of the underlying material. I have
attached a picture showing the less worrisome
corrosion exhibited on a few EV-97s. From an
engineering point of view we’re less worried
about the corrosion around the bolt head than
we were corrosion along the edge of the steel
lug plate (or much worse, between the steel lug
plate and the aluminium spar cap itself).
With regard to the flap pin issue on the
Europa, I have to be honest here when I say
that I wasn’t expecting any Europa owner to
find a problem with his or her pin, thinking,
wrongly as it turned out, that the problem with
the pin in the incident not having been bonded
in would probably be a one-off.
As it turned out, we had a few people who
let us know that, though their pins were still in
place, the bonding process either hadn’t been
carried out at all or, if it had, it hadn’t secured
the pin very well.
One owner explained, “I thought that you
would like to know that we found one pin loose
enough to be unscrewed with the fingers
alone. It had already backed out by one or two
turns; the other pin could be unscrewed but it
required the use of pliers to do it.”
It’s always good to get a ‘no problem’
response from one of our AIL’s of course,
because it demonstrates that we’re all flying
around in 100% serviceable aircraft, as it
should be. But it’s also heartening to know that
when somebody finds a worrying issue, that the
effort we put into creating the safety blurb turns
out to be worth it in that it may have saved
somebody else getting into a tricky situation.
Remember the battery powered de-humidifier
tale in the December issue? One or two
members let me know that they thought I was
being a little too ‘elf & safety’ minded when
I pointed out that it isn’t a good idea to use
crocodile clips on batteries as a means of
connection. The reason for this, as we all know,
is that as you attach or detach the clip to/from
the battery, sparks may fly. This is especially
true if there are any coils in the electrical circuit
(for example a transformer or, as in this case, a
rotary or solenoid pump). I’ll whisper, without
getting into the foibles of volts and amps, “back
emf”. The dangers are exaggerated in an
enclosed hangar, where explosive fumes can
linger, just waiting for that tiny spark to trigger a
conflagration.
As a response to this good-hearted ticking-

(Above) I received a few moans and groans from members who thought I was a little
over the top when I suggested that crocodile clips shouldn’t be used as switches when
connecting to a battery - I think a few of you thought that I’d joined the ‘other’ team and
had been feasting on ‘elf and safety’ fare rather than Christmas pud. I was even having
a bit of self-doubt when I received this picture taken from a security camera. I’m sorry
that it’s a bit grainy but I hope that you can see that this camera has captured the last
moments of a rather nice microlight before fire finally engulfed the aircraft rendering it
into dust. The reason for the fire is simple: the engineer working on the machine was
using a portable electric drill to make a small hole in the fuel tank and the sparks from the
drill ignited the petrol fumes. I’m not sure why a hole was necessary... it sure isn’t now.
(Photo: Anon)
(Left) When I heard about the loss of the
microlight above due to fire, I wondered
if I could capture a photograph of a spark
emanating from a portable electric drill.
Many hours in my back-bedroom later,
I got this shot. Again, I’m sorry that the
photo is a bit grainy but for straightforward
photographic reasons it had to be nearly
dark. I’ve not retouched the photo except
to remove the makers label. All DC devices
have the potential to create ignition
sources especially DC devices containing
coils – that’s why compressed air driven
tools are the norm in aircraft hangars.
(Photo: Malcolm McBride)
off I’ll simply ask you to cast your eyes over
the picture, rather grainy I’m afraid, taken
by a security camera in a hangar during the
last moments of a (previously) rather nice
microlight. Then, if you have a mind, take a
look at the picture of my portable electric drill,
again rather grainy as I took it with the lights off
in my back bedroom. Curb those thoughts! It
was in aid of science.
Well, carrying on the electrical theme for a
little while longer, take a look at the picture
sent in of a Lithium-ion battery, or at least, its
remains. Everybody connected is resisting the
urge to radiate the affair, but under the current
climate where these powerful new batteries are
increasingly becoming an option.

LiFeP04 Battery
– Thermal Runaway

Lithium iron phosphate (LiFePO4) batteries
have a much greater energy density than
traditional lead-acid batteries, and this means
that it is possible to carry the same quantity
of stored electrical energy in a smaller space
and, important for the aviator, with less weight.
Though this new technology does seem
to offer great possibilities, especially if you
completely believe the various manufacturers’
hype, there may also be downsides. Certainly
they tend to offer greater cranking ability for
their capacity, and for this reason it may be
tempting to choose a smaller capacity battery
than the one the aircraft might usually be fitted
with. This should be done with caution as

should the alternator/charging system fail, the
smaller capacity battery will provide a shorter
electrical endurance necessary for radios, flap
motors, etc.
Nowadays, the name ‘Lithium batteries’
is used for all kinds of different Lithium
technologies and although the name is the
same, the batteries most definitely are not.
Within the group of Lithium batteries there is a
huge variety of chemistries, each with their own
unique properties.
For example, batteries produced with Lithium
cobalt cathodes (LiCoO2), often the Lithium
technology used in the small model batteries
(and probably your ‘button’ watch battery)
while providing good capacity, are more
reactive and have poorer thermal stability
than batteries produced with other cathode
chemistries. This makes LiCoO2 batteries
more susceptible to thermal runaway in cases
of abuse, such as high temperature operation
(>130ºC) or overcharging. That’s why they’re
not currently acceptable as LAA approved
alternatives to the more normal lead-acid type
battery.
One problem with these more advanced
high capacity batteries is that, at elevated
temperatures, LiCoO2 decomposition
generates oxygen, which then reacts
exothermically with the organic materials in
the cell. Especially in the aviation environment,
this may pose a safety concern due to the
exceptional speed and magnitude of the
highly-exothermic reaction, which can induce ›
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thermal runaway in adjacent cells or ignite
nearby combustible materials.
Because of the various safety fears
surrounding Lithium technology, the LAA has
introduced an approval process for Lithium
batteries. In other words, you’re not allowed just
to swap your lead-acid for a Lithium equivalent,
even one that essentially looks the same as
your old lead-acid one, without first jumping
through a few hoops.
LAA Engineering have approved a number
of different Lithium-Ion batteries and these
approved types, along with fitting requirements,
can be found in the Standard Modification
document (SM 14337) which can be
downloaded from the LAA website. Batteries
that have been assessed and subsequently
approved by the LAA, have been grouped in
two ways. At this point in time, only Lithium/Iron
technology is considered safe enough for use
on aircraft.
Now, what’s gone wrong with the battery in
the picture? Truth is, we’re not completely sure
and, worryingly, neither are the manufacturers
of the battery. Lithium/Iron batteries simply
shouldn’t do this. I have to say the battery
manufacturer’s UK agent was extremely helpful
in every way during our investigation into this
failure.
First thing to say is that this ‘Super B’ battery
hasn’t yet been approved for use on LAA
aircraft. That, incidentally, is only because
the design team here are waiting for further
information, the application is ‘in’ and these
batteries have a good track record. Second
thing to say is that I’m not sure what kind of
aircraft this battery was fitted to. Rumour has it
that it was a microlight but actually, it doesn’t
really matter; the lessons are still there to learn.
As I understand it, when the pilot tried to start
the machine for the first flight of the day, the
battery was flat and it wouldn’t turn the engine
over, so he connected a set of jump leads
to a portable 12v jump pack. With the new
power source, the aircraft was started and the
pilot went off for his flight. There was nothing
unusual to record about the flight and, once
he’d finished with his machine for the day, the
aircraft was put away in the hangar and the
doors closed. Sometime afterwards, though
we’re not sure how long, a passer-by noticed
that there was smoke emanating through the
gaps in the hangar doors; alarmed, he tracked

down somebody with a hangar key and the
doors were opened.
By this time, whatever had gone wrong with
the battery had done its worst and, apart from
a few puffs of smoke, the party was over.
Once everything cooled down the battery
was removed and a couple of pictures, which
you’ve seen, were taken.
Clearly there’s been some kind of chemical
reaction within the battery which has produced
a massive amount of heat. This ‘thermal
runaway’ has been of a sufficient intensity
to melt the case though. Probably because
the battery was mounted externally in the
microlight aircraft’s frame, nothing else caught
fire … I don’t think that this would have been
the case if the battery was fitted tightly inside
a fuselage, so the consequences could have
been far more serious.
The manufacturers think that the initiator for
the thermal runaway may have been that the
battery was internally damaged by connecting
it to the jump pack, though the only way this
could have happened was if the voltage of the
jump pack was over about 14.5 volts.
Why, I hear you think? Well, one unusual
feature of this Super B battery is that it needs
a voltage over about 14.2 volts before it will
accept a charge. That’s probably the reason
why the battery went flat in the first place, most
regulators fitted as a part of microlight-like
electrical systems ‘regulate’ the voltage to just
over 13 volts, not enough to affect the battery
in any way, let alone charge it.
So, even though I’m a bit vague about the
actual circumstances of this event, I hope that
you agree that showing the pictures of the fried
battery and relating the tale as I understand
it, should remind all of us that before you
make any change to your aircraft, however
apparently minor, you must check-out what the
consequences of the change might be. Your
LAA Inspector should be your first port of call
for this type of question.
Just because a component looks the same
as the one it replaces, history shows that it may
not be and our modification procedure is there
to protect against just this sort of problem.

Cessna Skyhawk – Loss of
Control During Take-Off

Despite learning by heart quite a few checklists
over the years, there are two ‘must do’ actions

(Above) An LAA Inspector sent us in these pictures of a failed battery, and I show them
to reinforce the importance of only fitting an LAA approved Lithium-Ion battery as a
replacement for the heavier lead-acid type, and only operating them in an approved
manner. As it happens, this Super B battery type is going through an approval process
here at LAA Engineering right now, though it hasn’t been added to the approved list as
yet. However, as it turns out, no amount of approval would have prevented this battery’s
chemical meltdown. Read why in the accompanying text above.

I always perform. They are so ingrained into
my brain that I actually use the phrases as a
metaphor, perhaps better a guide, to many
of my day-to-day actions. The first one is
well-known and goes something like this:
“undercarriage – down and locked – brakes
off”. The second, appertaining to the following
event, “fuel – on” and “controls - full and free”.
This last action is so important that many pilots
do it twice. Once, as required by the check-list
during the pre-take-off checks and then, as
the wheels of the aircraft start rolling down the
runway.
Here’s the official NTSB report concerning
a recent take-off where the pilot involved
completely forgot to check that his controls
were operating freely and in the correct sense.
Though forgetting to do something isn’t that
unusual, I think that this brief report highlights
quite a few human-factors, see if you can spot
all of them:
The pilot/owner and three non-pilot
acquaintances decided to use the airplane to
fly to another airport for lunch. The pilot had
owned and operated the airplane for about
10 years, and reported a total time of about
550 hours in that make and model. His normal
procedures included hangaring the airplane,
and using a yoke-mounted iPad mini for inflight information.
The outbound flight was uneventful. After
landing, the pilot installed the flight control lock
in the pilot-side yoke shaft. After lunch, the
four persons returned to the airplane for the
return trip. The pilot reported that the pre-flight
inspection and taxi out to the run-up area
were normal, but during the before-take-off
check process, he noticed that the two fuel
tank gauges indicated different quantities from
one another, which was unusual for the high
wing airplane. The pilot decided to interrupt
the before-take-off check process, shut down
the engine, and physically ‘stick’ the tanks to
accurately determine the total fuel quantity.
After the pilot measured the fuel quantities,
which he determined were satisfactory, he
re-boarded the airplane, re-started the engine,
and taxied from the run-up area onto the
runway for departure. The airplane lifted off
about halfway down the 3,600ft runway, but
when it was at an altitude of about 20ft above
the ground, it stopped climbing.
The pilot “immediately recognized something
was wrong”, aborted the departure, and the
airplane landed on the remaining runway. The
pilot was unable to stop the airplane on the
runway, and it sustained substantial damage to
the fuselage as a result. None of the occupants
were injured.
After the accident, the pilot determined that
he had left the control lock ‘in’ for the take-off.
The pilot reported that he normally used the
airplane manufacturer’s checklists on all his
flights, including this one, but the evidence
in this event contradicts that account. The
manufacturer’s checklists explicitly specified
that the flight controls be checked for freedom
of travel during two separate pre-departure
phases; the walk-around pre-flight inspection,
and the before-take-off operational checks.
For undetermined reasons, the pilot omitted
those items from both of those phases, and
deprived himself of two opportunities to detect
the presence of the control lock. Investigation
also revealed that the manufacturer-issued
control lock had been installed backwards
by the pilot, which prevented it from
accomplishing one of its primary design

50 LIGHT AVIATION | JANUARY 2017

La02.safetyspot.v4.DC.indd 52

22/12/2016 15:37

Safety Spot
(Below) Here’s the other reason why. The
pilot didn’t notice that the control lock
was still in place as he started his take-off
run. The very neat looking iPad mount
obscured his view. What happened to
‘controls full and free’ check I wonder. Well,
none of us are perfect, at least not all the
time. (Photo NTSB)

(Above) Yes I know this isn’t a picture of an
LAA type; it’s a Cessna Skyhawk. And yes
I know it’s not a British registered aircraft;
it’s American. And yes I know we don’t get
sand and sun like that shown in the picture
do we …it’s California after all. I include
this story, sent to me by a US cousin,
because I think that it’s very relevant after
the story in last month’s magazine about
the loss of flap control on a LAA Europa.
In this recent case the pilot reports, “The
aircraft lifted off the 3,600ft runway, but
when it reached about 20ft above the
ground it stopped climbing.” The pilot
“immediately recognised something was
wrong,” and aborted the landing. Why?
Read on. (Photo NTSB)
functions, that of inhibiting pilot access to the
ignition switch.
Further investigation revealed that the pilot
rarely used the control lock due to the fact that
he hangared his airplane, and that he was
unaware that he had installed it backwards.
The yoke-mounted iPad limited the pilot’s view
of the installed control lock, which reduced the
potential for visual detection. The pilot reported
that the winds were “light,” which reduced the
likelihood of the need for flight control inputs on
the ground during taxi, and thus deprived the
pilot of another opportunity for detection of the
locked controls.
Finally, after his impromptu physical check of
the fuel quantity, the pilot did not re-commence
the interrupted before-take-off checklist from
the beginning, and thus missed another
opportunity to detect the locked flight controls.
Despite his obvious and no doubt highly
embarrassing gaffe with the control lock, the
pilot involved in this event deserves credit
for his diligence in checking the fuel situation
- he wasn’t sure about this so he checked it
out. Of course, here’s one of the HF gotchas
- distraction during a critical function. We’ll
explore this factor in a little more depth in the
next discussion about an event featuring a
Cavalon Gyroplane. Another gotcha was using
a safety device incorrectly, inserting the control
lock backwards meant that the aircraft could be
started using the ignition key, the key won’t go
in if the lock is in the right way round because a
plate covers the slot in the key switch.
The third gotcha was that the iPad obscured
his view of anything below it - not a good idea
because it doesn’t allow for an easy full scan
of the second level instruments and safety
devices.
One of the factors involved, though not
mentioned in the report, was the increased
danger of making simple errors when carrying
passengers. This was a full aircraft, though
the pilot didn’t know the occupants, unusual
in a non-commercial operation. I bet there
was quite a bit of ‘getting to know you time’
involved in their meeting. This type of in-

(Above) When investigators looked at
the damaged aircraft to establish why it
failed to climb away after take-off, they
noted that the control lock was still in
place and, unusually, the control lock was
fitted upside down. Notice that the plate
connected to the lock pin itself (bottom
right) would normally cover the magneto
switch (bottom left). (Photo NTSB)
aircraft introductory banter can not only be a
distraction but can lead to a pilot feeling like he
or she is giving a performance when, in actual
fact, they need to be becoming at one with the
aircraft and getting on with the job.
Anyway, thanks to a U.S. friend for sending
me this report, there’s lots to learn from it.

Cavalon Gyroplane – Loss of the
Engine Cowl During Take-Off

Since the LAA has been able to bring the
factory-built gyroplanes onto its fleet, well over
100 aircraft have joined our ranks and, despite
some hand-wringing about this type of aircraft’s
safety record, our joint experience has been
generally good. Certainly, I am a fan, having
done a bit of rotorcraft flying in my past and I
plan to do a lot more flying in gyros over the
next few years.
Though the means of providing lift is very
different, many of the problems we’ve seen on ›
the gyros are the same as we see on the other
types of aircraft in our fleet. This recent event,
where the pilot lost part of his engine cowl after
taking-off from Halfpenny Green airfield, is a
good example of where the actual aircraft type
is irrelevant, this type of failure could happen to
the pilot of any machine.
I’ve been speaking recently with a safety

colleague from the British Gliding Association.
He explained that they’ve just introduced a new
idea, called it the ‘rigging hat’. The basic idea
is that the inspecting person wears a dayglo
hat during the inspection which shouts loudly,
‘I’m inspecting – do not disturb’. The idea has
been introduced because of a couple of recent
accidents, one really horrible, where gliders
weren’t rigged correctly and the errors weren’t
spotted by the inspecting pilot during the preflight checks. A common factor was that the
inspector was distracted during the check.
Well, what happened to our unhappy Cavalon
pilot? Yes, you’ve guessed it. He took off the
engine cowl, quite rightly, to inspect inside the
engine bay as part of his first flight of the day
(Check A) routine. But, after half buttoning it up,
somebody came over for a chat and, well, the
rest is history as they say.
Luckily the departing unsecured half didn’t
cause any serious damage to either the
propeller or the rotor but, as it flapped up into
the airflow, the pilot noticed that the aircraft
slowed rapidly and felt, using his words,
sluggish.
I have a rule, learnt long ago, that if I’m
distracted I go back to what I describe as a
node. Simply, that’s a point in the operation that
I know I’ve fully completed the required tasks.

(Left) LAA Cavalon flyer, John Firth,
called to let us know that he’d goofed a
bit and hadn’t fully fastened the engine
covers after completing his Check A ‘first
flight of the day’. During the climb-out the
unattached right hand half of the engine
cowl snapped off, slightly damaging the
propeller and the rotor during its escape.
John explained that, during the pre-flight
inspection, he was distracted by a passing
‘interested’ person and that the 16 or so
Dzus fastenings holding the cowl down
look the same whether they’re done up or
opened. (Photo John Firth)
›
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Sometimes that’s the beginning of the job,
which can be a pain but sometimes, as in this
case, a half-done job can be worse than not
doing the job at all.

Vans RV-7 – Rudder Primary
Stop Failure

LAA Inspector, Peter Montgomery, was
presented with a problem the other day where
the rudder skin on an RV type had been quite
badly damaged by contact with the inboard
end of one elevator. I’ve spoken to the very
experienced and able pilot, who first noticed
the torn skin and he had no idea how or when
the damage actually occurred.
From the pilot’s point of view, he flew his
aircraft to the Isle of Man and parked the
aircraft into wind. It was very well tied down,
which was important because there were some
quite strong winds forecast - around 30 knots,
for the period of his visit.
He did his usual pre-flight inspection and
made the aircraft ready for flight for the return
journey and he’s pretty sure that the damage
to the rudder, seen after he landed back on
the mainland, wasn’t there before he left. After
talking this through with the owner, who’s
a very experienced and able pilot, I’m sure
that’s correct - it would be daft after all to fly an
aircraft with rips in the skin like this.
What he was less sure about was whether
he actually checked the rudder’s primary stop,

(Above) Thanks to all of you who sent
us pictures of condensation following
the discussions over the last couple of
months about how we should protect our
engines during this wet (and unusually
warm) winter. LAA’er Rob Hatwell is in the
brilliant position of owning two Van’s RV
aircraft, an RV-8 and (one of my personal
favourites) an RV-3. Thanks Rob for
sending in the picture which, I guess we’d
all agree, tells the tale all by itself. I’m told
it’ll get colder by Christmas and the New
Year, if you’re sat shivering you’ll know if
the weather forecasters were right.
(Photo Rob Hatwell)

(Above) As you can see the primary rudder stop on this Van’s RV-7 aircraft has failed,
damaging the lower part of the rudder. There are some questions surrounding how and
why this stop has failed, though it’s not likely that it was during flight. More likely, in our
view, is that the stop was damaged over time, probably by side-winds whilst parked.
This is the first time we’ve seen this type of failure at LAA Engineering and I feature it to
remind us all of the very great importance of conducting detailed pre-flight inspections
before setting off. (Photo Peter Montgomery)

and this could have been failed, or nearly
failed, for some time. Peter was very worried
about this because this aircraft is cleared for
aerobatics and there are times during some
aerobatic manoeuvres where the rudder and
the elevator could come together under full
control deflection.
Peter explains in his letter on the matter:
The starboard side rudder stop is secured
with 4 rivets, 2 solid rivets and 2 blind rivets.
The two blind rivets and one of the solid rivets
have sheared, allowing the stop block to rotate
around the remaining solid rivet. This has then
allowed the rudder to over-travel, punching
the inboard end of the starboard elevator
through the skin. The pilot was not aware of this
happening as he taxied.
The rudder leading edge has also come
into contact with the aft empennage edge just
above the stop location, and when it contacted
the rudder horn has ‘rolled’ the empennage
skin in. You can see that this clamped it against
the rudder leading edge as it has fretted the
leading edge skin pulling out again. This is of
real concern to me. Had this happened in a
stall turn for example, with sufficient force, the
rolled skin could in effect have swaged the
rudder at full travel (over-travel in fact) locking
the rudder at full deflection and locking the
elevator in whatever position it was in at this
point. This would have without doubt led to a
fatality.

(Above) Here’s another picture showing
further rudder damage caused by the
failure of the primary control stop on
a Van’s RV-7. What worried the LAA
Inspector charged with the responsibility
of repairing the damage was that, had the
aircraft been flying stop-to-stop aerobatics,
the elevator could have conjoined with the
rudder and jammed... and that would have
most definitely spoilt somebody’s day.
(Photo Peter Montgomery)
(Left) These pictures show what a ‘barebones’ C42 looks like in the area where
the earlier cracks were found. To orientate
yourself, the big bracket at the front (LHS)
is the engine mounting, the rudder pedals
are obvious and the two rings circle the
front strut attachment, the bigger ring
circles the area where previous cracking
was found. If you read the August feature
on this, you’ll note that we were less
worried about cracking in the main boom
than potential cracking in the front strut.
This is because if this strut failed then the
only thing holding the wing leading edge in
place would be the strut to fibreglass floor
attachment. (Photo: Ikarus/Malcolm Stewart)
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When we spoke about the matter, Peter
explained that there was some discussion
amongst the group about whether they should
apply for a mod to increase the size of the
rivets holding this stop in place, perhaps even
replacing a couple of the blind rivets with small
bolts. The consensus was that this wasn’t
necessarily a good idea because you could
move any damage to the fuselage structure
which would be far more difficult to repair.
After chatting this through with the owner, I
think that we both came to the conclusion that
we’ll probably never understand exactly when
this damage was caused to the rudder or why
this rudder stop has failed. I think that the most
likely explanation, at least one that fits the story,
is that the weakened stop finally gave way
whilst taxying in the fairly brisk crosswind at
Ronaldsway and that, as rudder was applied
to counteract weather-cocking, the elevator
contacted the rudder, piercing the skin. You
can see that it’s done this both with up and
down elevator positions.
I suppose, this is another story about
conducting really good first flight of the day
inspections on your aircraft. Peter concluded
his letter explaining:
I hold an instructor rating and, when I teach,
I always teach to pre-flight before every flight.
This is largely because that is how I was taught.
I did a zero to CPL course in Canada and my
instructor had just come back from 24 years of
mission flying in Indonesia. He told me of one
experience he had when he flew into an airstrip
in a Cessna 206. He dropped off his cargo and
did his pre-flight to go again after only 5 mins
on the ground.
Of course, he wasn’t expecting to find
anything wrong but he always checked the
aircraft carefully before he flew. During his
check he found that a local kid had poked a
stick into the hollow fairing on the elevator horn
while his back had been turned. It was poked
in far enough that the elevator could still move
but had it then migrated back out in flight it
would have jammed his elevators. Nasty.
Anyway, I’ve finally run out of space for this
first Safety Spot of 2017 so all that’s left is for
me, on behalf of all the staff here at LAA HQ, to
wish you a very happy new year. Don’t forget,
aviation safety is every aviator’s business. What
goes around, comes around, so if you come
across something on an aircraft that worries
you, don’t keep it to yourself. Fair winds. ■

(Above) In the August 2016 issue we were
worried about this crack on a C42 main
fuselage boom because the area is very
difficult to inspect. The C42 UK agent, Red
Aviation, released a Service Bulletin (OSB
29 issue 1) requiring checks on all high
hour (+1,000 hours) C42s; the CAA also
issued an Emergency MPD mandating
these checks. The hours flown on the LAA
Permit examples of this type are much
lower on average than those operated
under the BMAA banner, with very few of
our aircraft having total times over 1,000
hours in service. Nonetheless, owners
did check their aircraft and some minor
cracking has been found. (Photo Malcolm
McBride)

(Above) When the new boom was fitted
to the aircraft that exhibited the cracking,
all was going well until the engineer reassembling the airframe noticed a clunk
in the front strut as he was pushing it
into place. When he drilled out the nonstructural sleeve locating rivet, to see what
was going on behind the over-sleeve, this
is what he found: the structural tube was
broken into two. Scary! The LAA is working
up an inspection regime alongside Red
Aviation and the CAA, to make sure no
LAA machines are on the edge of disaster.

(Above right) LAA gyroplane inspector (and CAA gyroplane instructor), Kevin Robinson,
who runs the Algarve Gyrocopter Experience in, naturally, the sunnier climes of Portugal,
was naturally concerned when he returned to the hangar to find the windscreen of one
of his student’s MT-03 Gyroplane had nearly fallen off. A windscreen coming off a gyro
in flight would be an unwelcome event, as you would imagine. The weather at the time
was particularly warm and Kevin wondered whether the higher than normal temperatures
could have contributed to the failure of the rubber attaching screws/grommets. Thinking
about this from a scientific standpoint he realised that, whilst rubber normally softens as
temperature increases, it also increases in size making it less likely for the grommet to
pull out, not more so.
He then thought that the pull force may have increased as the screen warmed up,
but concluded that Perspex, from which the screen is made, becomes more ductile as
temperature rises so the straightening force would be less, not more. When I spoke with
Kevin on the telephone he’d worked out what had happened. For some reason, which
we’re still looking into, the owner had been supplied a new screen which was made from
3mm Perspex rather than the original 2mm thickness material. “That would do it,” he
thought. I’m sure that by the next Safety Spot, between us, we’ll have figured out what’s
gone wrong here but, as an immediate lesson, it’s essential that before you fit any item to
your aircraft you make sure it’s the right part for the job, regardless of its source.
(Photo Kevin Robinson)

LAA engineering charges – PLEASE NOTE NEW fees have applied since 1 april 2015
LAA Project Registration
Kit Built Aircraft
Plans Built Aircraft

Issue of a Permit to Test Fly
Non-LAA approved design only

Initial Permit issue

£300
£50
£40

Up to 450kg
451-999kg
1,000kg and above

£450
£550
£650

Up to 450kg
451-999kg
1.000kg and above

£155
£200
£230

Permit renewal

Modification application
Prototype modification
Repeat modification

minimum £60
minimum £60

Transfer

(from CofA to Permit or CAA Permit to
Up to 450kg
4511,000kg and above

› LAA Permit)
£150
999kg

Four-seat aircraft

Manufacturer’s/agent’s type acceptance fee
Project registration royalty

Category change

Group A to microlight
Microlight to Group A

Change of G-Registration fee

£250
£350
£2,000
£50
£135
£135

Issue of Permit Documents following G-Reg change

£45

Lost, stolen etc (fee is per document)
Latest SPARS - No.16 February 2015

£20

Replacement Documents
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