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Safety Spot

The latest LAA Engineering topics  
and investigations. By Malcolm McBride

Malcolm McBride looks at engine fires and problems 
highlighted through deep inspections

Hello, and welcome again to Safety Spot. When I penned the 
June column, I kept on hitting the wrong letters on my 
keyboard… that’s because I had my fingers tightly crossed, 
hoping that the government would see fit to allow us all to 
get our aircraft airborne again. The increased number of 

corrections to my text was worth it and, as I write this piece for our July 
mag, we’ve enjoyed both a limited permission in England to go flying, 
and a period of rather settled weather. I hope that by the time you are 
reading this, the leaders in the other UK nations will feel able to open 
their respective airspace for sports flying.

Mind you, as I pen these first words, the weather appears to have 
stopped playing ball – it’s rather chilly and looks to be threatening rain. I 
have to say, and I hope that I’m not being prematurely upbeat when I 
say this, well done to those of you that have flown again after the 
lockdown for being extra vigilant and staying safe – apart from a few 
minor upsets, all has been relatively calm on the incident report front.

Carbon Monoxide Trial – Update
Thanks to all of you who have responded with your carbon monoxide 
stories, you will notice that we’ve put up another Airworthiness Alert on 
the subject. We’ve done this for two reasons, the first, to give access to a 
recently published CAA In Focus Special (CAP1881); the second being 
that we want to spin the plate up on this subject. Though we’ve had a 

Above We’ve been surprised at just how many pilots have reported CO alarms going off in flight and, perhaps more importantly, why they went 
off. Photo: Peter Dyer/ Gordon Howes

Above Two recent online Airworthiness Alerts give direct access to a 
couple of recently published CAA Publications which you may not have 
seen. CAP 413, Radiotelephony Manual, has now been
fully updated (though doesn’t become a legal document until August) 
and, pertinent to the CAA/LAA review into commercially available CO 
monitors, CAP 1881 gives further advice and guidance on the dangers 
of this noxious gas. Photo: UK CAA
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good number of members letting us know their experiences, very few 
have come forward to enter the CAA sponsored trial – so if you are 
interested in playing a part here, please get in touch. We’ll be collating 
all the responses for the CAA throughout July.

One thing that struck me personally was the number of owners who, 
after seeing a small increase in the cockpit CO level, investigated and 
subsequently discovered a developing engine problem. Sussex based 
Luscombe owner, Peter Dyer, writes:

Dear LAA/Malcolm, as a Licensed Aircraft Engineer of four decades 
(gas turbines/large fixed wing aircraft), I was unimpressed when I started 
my PPL (in 2003) with the ‘black dot’ type CO detector used in piston 
aircraft. Initially, I used a ‘holiday type’ detector for every flight, both 
when renting aircraft and in my first share (a Piper Cub). I then moved to 
my own aircraft, a Luscombe 8A, and during the annual flight test, I 
would take along the Fire Angel from the house, as a backup.

On one occasion, the ‘holiday type’ didn’t detect anything, but the 
Fire Angel was going nuts, and having a visible readout display, I could 
see it was time to:
1: open the windows to ventilate!
2: return to the airfield to land.

On removal of the heat shroud I found the exhaust broken at the weld 
lug attachments. 

I then bought another Fire Angel product, CO-9D, in May 2016, 
which I consider to be a portable device (so no mod application 
needed). I have attached it to the cockpit sidewall at knee height with 
elastomer seals (see photo)… not wanting a loose article sculling about 
while flying but (I hope) close enough to the firewall if any CO comes 
into the cockpit. 

I have been around various pilots during my PPL experience, and all 
seem to have a CO example to report - headaches and cracked pipes 
being the main problem. Why would you not get a detector? It could 
possibly/potentially save your life!

Thanks Peter, for taking the trouble to write, it’s appreciated. Of 
course, every safety device, perhaps just ‘every device’ brings with it 
some, often hidden, risk. Peter touched on one – a loose article in the 
cockpit – but there are others. One big one we worry about is distraction, 
especially if an alarm went off at a critical moment in flight – the smoke 
alarms at home have an ear-splitting warning note, quite terrifying when I 
forget that I’m toasting a sandwich. So, though we have received a lot of 
positive comments for commercially available smoke alarms, if you have 
a negative experience, please let us know. 

Pulsar 3 – Engine Fire During Start
I remember, as a very young man, taxying a PA 38 Tomahawk up 
between the hangars at what used to be known as Kidlington Airport. 

The aircraft had just been released after being assembled – it came 
to the UK in crates – and I was going to give the aircraft its first shake 
down. As I passed the manned fire station, situated just before the 
airfield’s perimeter, I began running through the checks: “Change tanks 
– fuel pump ON – fuel pressure check”, and smoke and flames started 
billowing from the engine cowling.

Two things saved the day, me turning everything off quickly and two 
extinguisher-carrying firemen. The cause was found to be a loose fuel 
hose fitting which, when the electric fuel pump was switched on, acted 
as a fuel atomiser. As an aside, I think that this was the first occasion that 
I realised that every action, even actions designed to enhance overall 
safety, carries risk. In this example of a near miss, the fire was 
extinguished so quickly that there was no real damage caused, but the 
fuel pipe had been undone to carry out a fuel-flow check, a safety check, 
but the fitter had only retightened the fitting hand tight – he’d been 
distracted by something and had forgotten to tighten it fully.

We received an email from LAA Inspector, Mark Grogan, seeking 
advice about what paperwork we would need to clear some repairs – a 
Pulsar 3 he looks after had just suffered an engine fire. I called the 
owner, Andy Young, to find out what had happened and explained that 
he’d just had a lucky escape, rather similar to my experience years 
back. However, there were no firemen present, so Mark had to act as 

pilot in command and fire crew at the same time. He reports that, due to 
the long winter and then the COVID-19 lockdown, there had been quite a 
period where the engine hadn’t been run. As soon as he was able, he 
set about returning the aircraft to service, and during the checks, the 
engine started normally. Mark ran the engine for a while up to normal 
operating temperature, checked the systems, then shut it down to have 
some lunch after his busy morning. In the afternoon, he returned to the 
aircraft for a second ground run – but this time, the engine just wouldn’t 
start. While pondering what to do next, he noticed a puff of smoke 
drifting past the canopy. It didn’t take long to realise that the smoke was 
coming from the gap between the engine cowling and the fuselage at 
the firewall – his engine was on fire.

Mark sprang into action, switched everything off, grabbed his small 
electric screwdriver, quickly removed the eight AN screws holding the 
top cowling in place, and lifted it clear. 

The fire was localised around the right-hand carburettor, but what to 
do? He removed his tee shirt and stuffed it into the flames, then ran into 
the hangar, looking for an extinguisher. All he could find was a bottle of 
drinking water and, fortunately, by giving the tee shirt a good soaking, it 
was enough to put the fire out.

Even though the fire didn’t take hold, most of the electrical wiring, all 
the rubber components, and the top and bottom engine cowlings will 
need to be replaced – an expensive exercise. But, because of his 
quick thinking, and despite the absence of a fire extinguisher, his 
Pulsar didn’t end up among the ranks of the half-dozen burned out LAA 
aircraft that owners have suffered over the last couple of years. Please, 
please, even if you are operating from a farmer’s field, get yourself a 
cheap fire extinguisher and put it somewhere it can easily be grabbed 
in an emergency.

So, what was the cause of the fire? The most common cause of fire in 
an aircraft engine during start up, apart from loose pipe connections of 
course, is over-priming. 

Above Quick thinking, an electric screwdriver, a tee shirt and bottle of 
drinking water saved the day when this Pulsar owner experienced an 
engine fire trying to start the 912. The picture on top shows a 
carburettor drip tray, note the blocked drain hole. 
Photos: Mark Grogan/Malcolm McBride
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As a safety device, when the Rotax 9 series engine first became 
available on factory-built microlights, the CAA’s certifying engineers 
wanted a fuel drip tray placed under the carburettor float bowls, so any 
fuel coming out of float bowl vent pipe was routed safely overboard via a 
thin drain hose. Of course, as a safety device it makes sense, as it stops 
fuel splashing about in the engine compartment if the float valve should 
stick open. However, as intimated earlier, nothing comes without a cost. 

The cup-like drip trays that Rotax introduced make it very difficult to 
get the float bowls off to check the floats for buoyancy and the content of 
the float bowl for contamination and, more importantly, can act as an 
open-topped fuel reservoir if the narrow-bore overboard drain hose gets 
blocked. We think that this is what happened in this instance.

Interestingly, as a sort of connected aside, I visited a Rotax-powered 
LAA machine recently and thought it a good opportunity to get a picture 
of a drip tray, as Mark’s picture was taken after the fire, so wasn’t that 
good – the picture I took is featured and, as you can see, the drain hole 
is blocked. Get checking, folks!

The Annual (sacrificial) Strip Down
Over the last few editions of Safety Spot, you will have noticed that I’ve 
emphasised just how important it is to build in deep inspections 

Above Thanks to LAA Inspectors Brian Robe and Sandy Hutton for 
sending in these two spots. On the left is a section of the rudder pedal 
of a Jodel DR1050, the worn spigot is the drive pin for the brake 
master cylinder; the picture on the right shows a nearly fully developed 
(to failure) crack of a nose undercarriage drag link on a Tecnam 
P.2002. In both cases, had these issues not been spotted, their 
eventual failure could easily have caused a serious incident. 
Photos: Brian Robe/Sandy Hutton.

Above Practavia Sprite owner, Tony Barber, sent us these pictures showing why it’s important to carry out regular ‘panels off’ inspections as part 
of your Tailored Maintenance Schedule, even if the aircraft has only flown a few hours in the previous year. Note in the left-hand picture the nasty 
cracks forming in the aileron’s end-cap and in the right-hand picture, the repair carried out to deal with the problem. This structure supports the 
aileron’s counterbalance weight, so is working quite hard and deserves special attention. Photo: Tony Barber.

Above Many of you would have seen, and admired no doubt, Nils 
Jameson’s lovely Aeronca 11AC Champ at the last few LAA Rallies – 
it’s the Champ (Mabel) that GASCo, uses in the ‘spot the problems’ 
competition. Here is another example demonstrating the importance of 
inspecting the individual components in a complete assembly on a 
regular basis, even if it means dismantling the assembly to get a view 
of the components within. As you can see, the axle’s bearing support 
flange has cracked and was close to failure. Had this progressed to 
failure it’s possible, likely really, that this wheel would have jammed 
and, if this had happened during a landing goodness knows what the 
end-result might be. Photo: Nils Jamieson.
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throughout an aircraft’s life. Personally, I really like the idea of an owner, 
along with their LAA Inspector, agreeing a Tailored Maintenance 
Schedule and, barring really big changes in usage, sticking to it. 

Many of our members have picked up on this and, over the last 
months, we have received quite a few pictures showing some interesting 
inspection examples where failures, or near failures, have only been 
spotted because owners have gone the extra mile and dismantled an 
assembly to have a closer look. Thanks to all of you who send these 
stories and pictures in, you will know that every report we receive doesn’t 
automatically lead to hassle later on, so don’t ever think ‘better not let the 
LAA know about this or that – it’ll only cause trouble’. Always remember 
that, a point especially pertinent to those of us who share the very great 
privilege of flight, safety comes through knowledge.

In this issue, I’ve featured just a few of the pictures that owners and 
LAA Inspectors have shared with us over the last weeks. Some may lead 
to an inspection requirement, some may not, but every Safety Spot 
feature about a particular type now forms part of, and is therefore 
available through, the aircraft’s Type Acceptance Data Sheet (TADS). 
Not heard of this document yet? Read on.

Up until a few years ago, in a time before easy online communication, 
technical information about an LAA type was held in a document sent to 
inspectors we call SPARS. Indeed, legally, the aircraft is still signed-off 
against the latest edition of SPARS after its Permit renewal inspection.

Now we’re enjoying the age of the internet, HQ engineers are busily 
transferring the SPARS information into the online TADS document. 
We’re a little while off before every type has a TADS, but many of our 
machines are now accompanied through their lives with a TADS. 
Because it’s online, it’s a ‘live’ document and can easily be kept up to 
date, as well as acting as a doorway to many other sources of specific 
type information, including Safety Spot.

So, if you haven’t seen TADS yet, and you own an LAA aircraft, take a 
look in the Engineering section of the LAA’s website, you’ll find all the 
TADS we’ve published – there’s very likely a TADS for your aircraft type in 
the Data Library.

The Importance of Understanding Aircraft Systems
One of the very nice things for an aviation enthusiast like me about 
working at Turweston Airfield, is that it is an unusual day that you don’t 
bump into a like-minded individual or two. It’s also a rare day that you 
don’t learn something new, although this is a pleasure that we all enjoy 
wherever we may base ourselves. 

A while ago now, before COVID-19, a friend asked whether I could 
take their daughter and her boyfriend for a flight. “Of course,” I said (any 
excuse to get my bum in the air – a problem I’ve had since my 14th 
birthday). I asked the CFI of the flying school here at Turweston if I could 
rent one of the PA 28s to carry out the mission, and duly arranged a deal. 

The due day arrived, and I showed the couple around the aircraft, it 
was (is still) a pretty bog standard Warrior, and like most flying club 
aircraft, mechanically sound but looking a bit tired in the upholstery 
department. One of the prospective passengers was noticeably nervous, 
recognising this, I switched on my most proficient patter.

I had been very careful, not knowing this particular aircraft, to have a 
jolly good look round, and I noticed that the aircraft was equipped with 
some pretty fancy (in my terms) avionics – though I recognised the radio 
and the transponder so wasn’t put off by this. Master switch on, engine 
start, radio… Mmmmm, I don’t seem to be able to turn the radio on. Do I 
push and hold? Nothing avionics-wise worked – there must be an 
avionics master switch, but where? By this time of course, my worried 
passenger was starting to visibly fret. Fortunately, before panic actually 
set in, I discovered that this aircraft had been re-wired and the avionics 
master switch wasn’t a switch at all, it was a circuit breaker, cleverly 
hidden from view (under the right-hand seat passengers knees). Phew, 
the flight went well, and I learned a big lesson – I should have done my 
homework.

I’ve just come off the telephone after a chat that also involved master 
switches with Gloucester flyer, Bill Allen. Among other things, Bill owns a 
Wilksch WAM 120-powered Long-EZ. In fact, it was at one of those 

‘meetings’ alluded to earlier, that Mark Wilksch, the engine’s designer, 
suggested I gave Bill a call – seemingly, Bill had a tale to tell about 
fried batteries.

Mark was, at the time of our meeting, wiring up a new alternator on 
his WAM-powered RV-9 so I asked him ‘why the new alternator?’ “I could 
write a book about this”, he exclaimed. “But, in short, did you know that 
automotive alternators don’t all work in the same way?”. I, sort of nodded, 
though didn’t feel on solid ground (levels of knowledge and all that). He 
added, “This one, for example, controls its output current using an 
external regulator, but the last one I bought, which incidentally looked 
exactly the same as this one, used its own internal regulator and, to 
make things worse, latches on… in other words, you cannot isolate the 
output in the case of an emergency.” Crimping another wire terminal, he 
continued, “Luckily I didn’t fry any of the radios or the battery”. He said 
thoughtfully, “You need to chat this through with Bill Allen.”

And so, to Bill. “I can tell you this,” Bill exclaimed as we settled into 
our really pleasant chat over the phone, “it’s Bernoulli not Marconi that 
you need to understand, if you want to fly an aircraft.” I agreed with his 
sentiment, rather like the ‘fly the aircraft first’ mantra, though I think that, 
in modern times, both these clever chaps have quite a bit to do with 
safe flight. 

Anyway, to cut to the chase as they say, Bill described a recent flight 
where he lost all electrical power. The reason? “You know the way it is 
sometimes,” he said as he explained that he’d forgotten to switch the 
master switch off after a flight, leading to a flat battery by the time he next 
came to fly the aircraft. He continued, “Well, it’s not a good idea to 
jump-start an aircraft engine that has a completely flat battery, it fries it!” 

In fact, it turned out that not only the battery was fried, but 
because the alternator had latched itself on – a feature that Bill wasn’t 
then aware of – the alternator windings melted and, as the alternator 
itself slowly seized during the next flight, the drive rubbers failed and, 
well you know the rest. Many current automotive alternators work in 
conjunction with an ECU, which works out the best charging strategy 
for the vehicle. An off-the-shelf alternator might work well as a 
replacement, but it is essential that the method it uses to control 
output power is understood and is compatible with the systems on 
your aircraft. An alternator type change requires an LAA modification 

Above Thanks to Diesel engine designer, Mark Wilksch, for making us 
aware of an issue involving alternators. This picture shows the 
alternator fitted to a Wilksch WAM 120 powering a Europa. Mark 
explains that, ‘just because a replacement automotive alternator looks 
the same as the one it’s replacing, it doesn’t mean that it’s wired up the 
same’… and that can be dangerous. Photo: Mark Wilksch
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to ensure that it safe to use. Seemingly, in this case a circuit breaker 
in the alternator output wire hadn’t protected the system as it should 
in such circumstances.

Incidentally, there’s a good tale that’s worth a read in the latest 
CHIRP (Edition 84, May 2020) about just this sort of event and its 
ramifications. To find a copy, just search CAA – CHIRP; if you don’t 
know what one of those is, drop us a line and I’ll send you a copy! 
Oh, and I should say that to prevent him forgetting to turn the master 
switch off again before going home, Bill has wired in a small LED 
which illuminates discreetly by the canopy latch – clever.

 

Above These two jam jars act as a pointer to a tale that should remind us all of the potential dangers of using mogas in our aircraft, especially in 
very hot weather. These fuel samples, taken from the aircraft and the fuelling station respectively, after the aircraft ended up in a field, look OK to 
the naked eye, but we await the analysis. Mogas has a higher vapour pressure than both UL 91 and 100LL and, especially in hot weather, can 
form a vapour-lock in the fuel system, starving the engine of fuel. Photo: Malcolm McBride

Above This Van’s RV-9A aileron drive rod emerges from the wing and, 
as you can see, there’s not much clearance around it. In fact, one of 
the rivets holding the end fitting in place on the rod has been 
contacting the wing structure. It was the unusual sound made by this 
contact that alerted the owner that all was not well. The owner notes 
that this aircraft is about nine years old now but this potential aileron 
jam hadn’t been ‘spotted’ in any of the previous annual inspections. 
Photo: Mark Wilksch

Mogas and Nyloc nuts – an obscure connection
As I reach the end of this month’s Safety Spot I mustn’t go without 
passing over information from a couple of recent events. The first one, 
that’s the mogas part of the title, gives a warning about using mogas 
in hot weather. My tip is that if you don’t actually have to use mogas 
when the weather’s hot, don’t. Remember that the rules for mogas use 
in LAA aircraft include a requirement that the fuel in the tank doesn’t 
exceed 20˚C. We’re just looking into one event which involved an 
engine failure shortly after take-off. There’s quite a bit more to this 
story, which I’ll no doubt share in the fullness of time, but for now 
we’re pretty sure that the engine quit because the aircraft’s fuel 
system suffered vapour lock problems – and, it was running on 
mogas, the day was extremely hot and, for complex reasons, there 
had been an extensive period of ground running at the runway 
threshold - all of which would encourage vapour-lock to occur.

 The second event, which quite literally, has just landed on my desk, 
also involved the impact of heat. LAA Inspector (and aircraft design 
engineer), David Simpson, writes: 

I’ve just completed the hinge bolt lock-wiring on our Pioneer 300. I 
found no loose hinges, but two hinge bolts, one on the elevator outboard 
hinge, and a second on the flap, were not tight. Both took about a half 
turn to tighten. However, it was due its annual, which I’m now in the 
middle of preparing for, so it would have been caught then.

Here’s a good one though, the top of the P300’s nose leg is secured 
by, and pivots upon, two brass bearing bushes running in journals in a 
lower extension to the engine mount, clamped by 10mm bolts passing 
through them secured by nyloc nuts (Item 1 in the photo). 

The nose leg had excessive side play, so I investigated and found 
that the 10mm nuts clamping the bushes were loose. This resulted in the 
bolts moving in the bushes, rather than the bushes moving in the steel 
journal as the designer intended. I tightened them up, and the play 
disappeared. However, I found tightening the nuts was too easy and 
when I took them off, found I could turn them by hand quite easily, in 
other words, the nyloc feature didn’t work anymore.

Both nuts are within 50mm of the exhaust, and while there’s quite a lot 
of draught in there, the radiated heat from the exhaust box is effective. 
Over time, the plastic insert in each nut had softened and retracted to 
the point where it no longer had any resistance to turning. Exercising the 
undercarriage gradually worked the nuts loose, so that the bolts moved 
radially in the bush and created the side play. The hazard here is not so 
much that the nose leg could collapse, because the bolts cannot come 
out far enough for that unless the steering is quite well over one way. The 
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LAA engineering charges

LAA Project Registration 
Kit Built Aircraft       £300
Plans Built Aircraft                     £50
Issue of a Permit to Test Fly  
Non-LAA approved design only    £40
Initial Permit issue 
Up to 450kg      £450
451-999kg      £550
1,000kg and above     £650
Permit Renewal (can now be paid online via LAA Shop)
Up to 450kg      £155
451-999kg     £200
1,000kg and above     £230
Factory-built gyroplanes (all weights)    £250
Note: if the last Renewal wasn’t administered by 
the LAA an extra fee of £125 applies
Modification application 
Prototype modification   minimum £60
Repeat modification   minimum £30 

Transfer 
(from C of A to Permit or CAA Permit to LAA Permit)
Up to 450kg      £150
451 to 999kg     £250   
1,000kg 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     £135
Microlight to Group A      £135
Change of G-Registration fee
Issue of Permit documents following G-Reg change £45
Replacement Documents
Lost, stolen etc (fee is per document)   £20
Latest SPARS – No 17 April 2018

PLEASE NOTE: When you’re submitting documents using an 
A4-sized envelope, a First Class stamp is insufficient postage.

main hazard would be jamming of the steering if the bolt moved out 
while it was deflected.

The nose leg also had some directional play and on investigation 
this had a similar cause – the top of the leg has a yoke, which you can 
see in the bottom centre of the photo. An M6 bolt passes through a 
bush in the steel cross tube and clamps it to the yoke. Tightening the 
nut removed the steering play, and again, the M6 nyloc had no 
resistance, it too being 50mm from the exhaust and having suffered the 
same fate as the 10mm ones above.

Our aircraft first flew in Nov. 2009 and has done 435 hours. I’ve 

Above During the annual inspection on his Pioneer 300, LAA Inspector, David Simpson, felt that there was too much play in the nose 
undercarriage, and he found that the nyloc nuts securing the nose undercarriage leg had come loose. Photo: David Simpson

ordered Aerotight metallic insert nuts to replace the Nylocs – it could 
be useful to let people know they’re available from Spalding Fasteners.

Now, at the time of writing, other than approving the substitution on 
Dave’s machine, the airworthiness review team hasn’t had the time to 
see whether further fleet action will be needed – watch this space. But 
if you own a Pioneer 300 or 400, I suggest checking these nuts just to 
make sure that your nuts remain tight – if they aren’t, drop us a line. 

And on that note, it just remains to wish you the very best. I hope 
that you and those you love are in good shape as always. 

Fair Winds. ■
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