Safety Spot

With Malcolm McBride
Airworthiness Engineer

the varnishing summer,
engineering-related
errors, CO gotchas &
A DH wing spar update…

The latest LAA Engineering topics and investigations

ello again and welcome, surely this
can’t be the September edition of
Safety Spot already? Yes, the nights
are winning over the days and I’ve
had to resort to a jumper, even
though it’s only August. What a wet time we’ve
all had, but in between the low pressures there
have been some great flying opportunities – at
least we haven’t had to suffer anticyclonic haze!
I normally take the last two weeks in
August off and this year I’m hoping to do the
same, although I wouldn’t describe continuing
the rebuild of my old boat as exactly a holiday,
in the normal sense of the word. I’m actually
looking forward to getting back ‘on the tools’
– a chap can, after all, only take so much of a
computer screen.
Having replaced my boat’s engine and most
of its supporting structure, my next job is to refit
the interior ‘furniture’; I reached a seminal point
in this exercise just this morning, as I applied
the very last coat of varnish onto the chart
table. Varnishing has been keeping me busy,
mornings and evenings, for the last few months
so I’ll be glad not to hear the alarm at 5.45 am,
reminding me that it’s time to apply yet another
coat before heading off to LAA HQ.

H

(Above) It doesn’t matter how well a pilot
performs a forced landing into a field,
there’s always risk attached. In this case,
the very experienced flyer did everything
right after his engine seized, and we
discuss why this happened on page 46.
What this pilot couldn’t know was that
the field he chose featured the remnants
of a Middle Ages ploughing practice
known as ‘ridge and furrow’. As you can
see, this Europa has separated just
forward of the main (single) wheel as
it hit the front face of a ridge on landing.
(Photo: Tim Houlihan)
Those of you who are fortunate enough
to have built your own aircraft, boat, car or
motorbike will know that the process rather
tends to take over your life, and one realises
very quickly that the only way that a project is
going to reach a launch date is by organising
your life around it.
I’ve been trying to do something on the
boat every day, even if it’s only a small task,
that’s why both of my spare bedrooms
resemble a workshop. I regularly give
thanks for an understanding partner.

Engineering-related errors
& carbon monoxide

This month’s Safety Spot focuses on ways to
avoid errors creeping into a project, be it a
maintenance task or when making something
from scratch. I’ll do this by discussing four
unrelated engineering quality control failures
which have either caused, or could very likely
cause a catastrophe later on.
But before I get onto that, it’s worth just
drawing your attention to the ongoing issue of
self-preservation when it comes to breathing-in
noxious engine bay fumes. To this end, I’ve
featured a couple of really big gotchas on
pages 49-50. Remember, carboxyhaemoglobin
isn’t a molecule that you want too much of in
your bloodstream in the short term and, in
taking the longer view, hydrocarbon fumes are
now understood to be carcinogenic. Therefore,
don’t use petrol as an engine cleaning agent,
try to avoid cigarette smoke and don’t let
fumes and gases from your aircraft’s engine
compartment enter the cockpit.
So, what about the aforementioned four
examples of engineering-related errors, well
two of the issues relate to fairly big companies
which have had to put their hands up to quality
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control failures during a product’s manufacture.
The other two relate to issues created by
aircraft-owning members of the LAA during
normal day-to-day operations.
The first member issue happened because
of an inspection failure during routine servicing,
and the second because of a temporary
change to an aircraft’s structure due to the
removal of a part – effectively, a design change
– as its attachment had failed. Let’s look at the
most recent example first…

Jodel D120A: Spinner
Bracket Failure

Very recently, I had the very good fortune to
visit Sherburn-in-Elmet which, if you haven’t
been there, is an airfield very near York that’s
well worth a visit. Sat, as one does in such
places, cosseting a cup of tea in the
clubhouse, I was approached by Yorkshire
LAA’er John Northern, who asked me whether
I’d heard about his latest forced landing.
I said that I hadn’t and John went on to say,
“Do you know what? I’ve been on two Strut
outings to Germany now and not made it
back on either occasion.”
As an Airworthiness Engineer, my ears tend
to prick up when I hear introductions like that
and this effect is obviously contagious as my
previously empty table filled with a number of
other aviation-looking types, ears flapping…you
know the sort, hair a bit astray, maps in every
pocket. Anyway, John went on to describe an
incident that, fortunately, occurred after he’d
reached the UK coast, when he felt a sudden
engine vibration and had to put down in a field.
The cause? Well, the bracket holding the
skull cap spinner had come adrift and the
wayward part had knocked off a bit of the
propeller tip.
John was a passenger on that trip so I
promised that, on my return to the south, I’d
get in touch with the captain and owner of the
machine, to find out what had happened. That
I did and was lucky enough to have a lovely
chat with LAA’er Tom Cummins. Tom’s a dairy
farmer these days and that means, alongside
animal husbandry, his skill set includes the
management of hi-tech equipment – in other
words, he’s got a useful pair of hands when it
comes to keeping things working.
Tom very kindly wrote a report about the
event, which I’m happy to precis here:
“I’ve spoken to Alan Kilbride, one of the
main organisers of the Strut’s tour to Germany
and he’s arranging for the full tale to be told
in LA so I’ll be brief here.
“Alan has made many friends at Mount
Royal, Traban-Trarbach, over the years that
he’s visited that exhilarating destination. I’ll just
say that it was a fantastic, not-to-be-missed
chance to visit another country, enjoy their
facilities and experience their approach to light
aviation.The trip out was a ‘no issue’ two-leg
route via Calais, both to refuel and clear
customs. The trip to Mount Royal (930ft amsl)
took just short of five hours.
“After a fabulous couple of days flying
around the Mosel Valley, the day arrived when
we had to return home. During my usual,
careful pre-flight inspection – especially
knowing that we’d be crossing the ‘oggin’ later
that day – I noticed that the screw holding the
skull cap to its bracket had vanished and the
cap was just jammed on the crush ring.
“Thinking that this was a lucky find and
having heard tales of these things finding
their way through the perspex into the cabin,

(Above) Tom Cummins nearly made it home after a fabulous outing to Germany but
had to land when the engine developed a horrible vibration. After a successful forced
landing, the cause of the vibration was immediately apparent – a couple of inches had
been chopped off a propeller tip. The picture on the left shows the type of screw and
floating, locking clipnut which must be used when attaching a skull-cap type spinner
– a Tinnerman ‘U’ type clip must never be used as this is designed for a self-tapping
(PK) type of screw which can easily fall out. (Photos: Peter Dyer/Tom Cummins)

(Above) If for some reason a skull cap-type spinner needs to be removed, the aircraft
mustn’t be flown without first removing the spinner’s attachment bracket. The picture
above left shows why, though in this case the bracket didn’t actually fall off. The
picture on the right shows the fracture face, which tells the story of Tom’s bracket
failure –the notched area on the left reflects about five left-to-right wobbles before the
attachment failed. (Photos: Bob Grimstead/Malcolm McBride)

“We heard a ‘bit of
a clip’ and then the
vibration began”
I decided to remove the cap and place it in the
cockpit, thinking that I’d find an appropriate
screw when I get back home. Logic, later
misplaced, told me that all the pressure
was on the back of the prop and the intact,
now exposed bracket posed no issue – a
couple of fellow fliers concurred with this, as
removing the bracket would mean replacing
the locking wire, etc.
“John and I enjoyed the trip back – the
views were great and avoided all the huge
lollipop wind turbines that will soon cover
most ridges. Our return to my home airfield,
at Full Sutton, was a mirror of the outbound
route, and a tailwind would speed us along
the seemingly endless trip across France.
Again, we stopped off at Calais for a lunch
break and leg-stretch.

“All was going to plan as we climbed out
over the Channel, contacting London info,
Southend Director, electing for Southend
Pier, turning North and keeping under the
LondonTMA and back onto London Info at
3,400ft. Relaxing for the next contact, we heard
a ‘bit of a clip’ and then the vibration began.
“My first thoughts were an engine issue and
I immediately throttled back and reduced the
vibration. An immediate landing was called for
and below, fortunately, was Newmarket Heath
– what a stroke of luck, a mile of into-wind
gallops: ideal. We declared a precautionary
landing, John dialled up 7700 on the
transponder and, apart from hopping over
a wandering mushroom picker, we glided in
and shut down. All those practices, all that
training – definitely worth it!
“A phone call as we climbed out of the
aircraft reassured the people who needed
to know that we were okay, ‘we needed no
more assistance’ and ‘could they close our
flight plan, please?’”
Thanks John, both for your pleasant
company on the phone and for this report.
I think that the lesson here is so obvious
›
that it isn’t worth labouring. These skull cap
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spinners have proved troublesome over the
years. Regular readers will remember that
we’ve had issues with these brackets before
–some sold were manufactured with very tight
bends which, after quite a short time in service,
were failing. It’s also essential that the spinners
aren’t attached with self-tapping screws and
Tinnerman clips – always use a locking nut and
a machine screw.
Unless you’re actually an aircraft’s designer,
it’s very dangerous to make assumptions about
the relative relevance of any component. By
taking the spinner off, Tom was actually making
a design change to the aircraft which, as it
turned out, had negative consequences that
weren’t obvious to the non-designer. The
spinner and its bracket formed part of a
structural system which failed when one part
was removed, rather like cutting one leg off of
a three-legged stool and expecting not to spill
your porridge half way through breakfast.
However, less obvious, specifically with
spinners in mind, is that the removal could
affect cooling airflow into the engine and lead
to it overheating. Spinners aren’t there only to
make the aircraft look swish. Had this bracket
failed over the Channel then it’s very likely that
Tom and his passenger would’ve ended up
going for an unexpected swim but, as it turned
out, good airborne decision-making and the
application of a well-practiced emergency
landing meant that the aircraft was soon
returned to service.

Europa: Engine Seizure

In the second of our quartet of engineering
quality control failures, we move from an
unauthorised design change to problems
built-in during maintenance. In this case, a
skilful forced-landing of a monwheel Europa
meant that the pilot and his passenger walked
away from the aircraft though, mostly due to
bad luck, the aircraft was badly damaged.
We received a notification from the Air
Accident Investigation Branch (AAIB), letting us
know that an LAA aircraft had suffered some
damage after a forced landing into a field. The
report, always succinct, said, “Engine failure
and forced landing into a field. Damage:
Firewall area significantly damaged.”
I’m sure that after taking a look at the picture
of the aircraft in the field at the start of this
month’s Safety Spot, you’ll doubtless agree that
the writer of the AAIB notification couldn’t be
accused of ‘over-egging the pudding’! As is
normal when we receive an AAIB report, I
called the aircraft’s owner, long-term LAA’er
Tim Houlihan. Tim was, quite obviously, upset
at the loss of his beloved aircraft but happy that
both he and his passenger walked away from
the incident without a scratch. Clearly, Tim did
an excellent job of getting the aircraft down into
the field after his Rotax 912 suddenly stopped
but why, after 700 hours of fairly trouble-free
service, did it suddenly give up the ghost?
Tim built his Europa from a fairly early kit,
the aircraft receiving its first Permit to Fly in
2002 so, as the builder and having serviced
the aircraft for the last fifteen years, I doubt
whether there’s anybody on the planet who
knew the machine better. I asked Tim whether
he could send me a brief report into the
incident, detailing what he thought may have
happened – I explained that a report from him
directly would carry real weight, especially so
because, during our brief encounter, I could tell
that he was a very careful and, perhaps when it
comes to operating his aircraft, fastidious chap.

(Above) The oil system on the Rotax 9 series is rather unusual in that the engine has
a dry sump, which means that the oil used for lubrication and cooling is stored in a
separate oil tank. You can trace the oil’s journey to and from the engine in the diagram
above. Oil is returned to the oil tank because of the increased pressure below the
pistons caused by piston ring ‘blow-by’, that’s why it’s so important that the crankcase
halves on this type of engine remain leak-free and regular, whole (cowls off) engine
body inspections are required. However, in any powerplant, if there’s an oil leak, it’ll
eventually run out and the engine will seize, so it’s essential, after routine maintenance,
to ensure that all fittings, especially any ones which have been disturbed, are tight and
leak-free. (Photo: BRP-Rotax)
“I built my wonderful Europa over a long
period,” Tim wrote, “I call it my flying carpet.
It’s given me fifteen or so years of fun and
adventure, taking me to distant places,
including south to Italy and north to beyond
the Arctic Circle. It never occurred to me that
through a simple failure, probably caused by
distraction or miscommunication, I’d cause
the sort of incident that happened. I’ve
previously carried out this procedure many
times, without any problem, and of course I
thought this could never happen to me.”
So, what did Tim do (or perhaps not do)
to cause such a catastrophe? Well, his day
kicked off with an oil change, a perfectly proper
start and well within the scope of our pilot
maintenance scheme’s ‘allowable-work’.

“Myself and a close friend between us
carried out the oil and filter change on my
aircraft,” Tim continued, “but we obviously
failed to secure the oil drain correctly and
didn’t notice the omission during a
leak-check after ground-running the engine.
“Neither of us can recall carrying out this
particular action. As I signed the work ‘off’,
I caused the damage to my beautiful plane
and the only excuse, really, is that I and
my friend are only human and humans
aren’t perfect.”
Inspection practices around aircraft
have developed over the years because
of the full understanding that we all get
things wrong from time to time – often this
is a team effort!
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“When you’re carrying
out a maintenance task
on your aircraft, you stop
being a pilot and put on
the cap of an engineer”
There are lots of psychobabble phrases
engineers are forced to learn (and, perhaps,
pretend to understand) during their ‘HumanFactors’ training but the lesson here is never
‘part do’ an engineering task or ever ‘leave
something until later’.
Though neither Tim or his friend could
remember fitting the oil drain plug, a cursory
glance confirmed to them both that it was in
place, though, as it turned out, it was only
finger tight. The oil tank on the 912 is
pressurised, but only by crankcase pressure,
and when the system was tested for leaks, the
oil was probably pretty viscous as it wouldn’t
have had much time to warm through.
Vibration is a devious thing, it finds a way of
undoing incorrectly assembled fittings – that’s
why wire-locking, nylocking, split-pinning and
witness-marking were invented.
Carrying out maintenance work with a
friend can have its dangers too. It’s much
better, if you have a competent friend
available, to ask them to look over your work.
But make sure it isn’t a ‘matey’ exchange,
you want this person to actively try to catch
you out, not make you feel better.
Without, I hope, sounding patronising,
it should always be remembered that
when you’re carrying out a maintenance
task on your aircraft, you stop being a pilot
and put on the cap of an engineer. All
engineers are paranoid about dropping a
clanger that’ll end up in an accident, which
is why they check, then double-check, then
get somebody else to look at their work.
Thanks Tim for being forthright about this
maintenance drop-off and very well done
for dealing with the in-flight emergency so well
– we’ll blame our ancestors from the
›
Middle Ages for messing up the field!

(Above) This schematic shows one cylinder in a conventional Lycoming flat four/six
engine. The recent Service Bulletin (SB) issued by Lycoming requires owners to check
whether their engine has been affected by a manufacturing issue that’s led to the failure
of a number of connecting rods in the US. As I write, the SB has been given the legal
force of an FAA Airworthiness Directive. This problem could affect engines built (or
repaired or overhauled) and shipped from the factory between 18 November 2015 and
15 November 2016. Lycoming also shipped defective connecting rod assemblies during
periods between 20 November 2015 and 2 February 2017. (Photo: Lycoming Engines)

(Above) There are a number of stories doing the rounds
explaining why Lycoming is requiring checks to ensure that
defective parts haven’t been fitted to an in-service engine, but the
basic problem appears to be that the little end bearings are too
loose a fit in the connecting rod. This allows movement which
leads to materials fatigue and rod failure. Lycoming has
developed a tool for checking the tension in the little end bearing,
the picture above shows it in use. (Photo: Lycoming Engines)

(Above) The two Airworthiness Bulletins.

(Right) We’ve spoken to a number of the LAA’s regular engine
rebuilders and they don’t feel that too many of our engines will be
affected, though it’s essential to check the serial number on yours if
it was fitted after 2015, just to make sure. Also, if you’ve recently had
your powerplant refurbished, repaired or overhauled it’s worth
checking with your engine shop to make sure none of the defective
rods or bearings have been fitted. Naturally, small end bearings take
a hell of a pounding in service and there’s no dimensional tolerance
permitted at all. Rex Ford, of Fordair, kindly sent this picture
showing the little end bearing replacement tool, it costs a fortune,
so much in fact that only he’s allowed to use it! What this tool does
is firmly press the bearing into the rod, at the same time creating an
exact fit for the gudgeon (piston) pin. (Photo: Rex Ford)
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Lycoming/Rotax Engines: Urgent
Inspections for Build Errors

(Above) The CAA’s Emergency Mandatory Permit Directive affects owners of the Rotax
912i and 912iS engines, and enforces the actions laid out in a Service Bulletin issued by
Rotax earlier in the year, asking owners to check that a factory-fitted sealing plug in the
engine’s ignition housing had been correctly fitted. The visual check is easy and can be
carried out by the owner of an LAA-administered Permit to Fly aircraft. (Photo: BRP-Rotax)

It isn’t only amateurs who get things wrong,
professional engineers sometimes drop the
ball too. In this next short discussion, we look
at two recent issues where there’s been a
problem within a manufacturing process;
again, this looks to be a problem with final
inspection but, as we’ve all grown to learn
through Safety Spot, very rarely does any
problem ever have a single origin.
Two recent continuing Airworthiness
Bulletins have been released which are
bound to affect some LAA members. The first,
a Lycoming Mandatory Service Bulletin (MSB
No. 632B), was issued on 4 August. This
Bulletin affects Lycoming engines within a
certain serial number range, or those which
have recently been overhauled or repaired,
and will possibly require intrusive inspection
because it involves a batch of suspect
connecting rods or small end bearings.
The second, actually an Emergency
Mandatory Permit Directive (EMPD 2017-005E), was issued by the UK CAA on 9 August and
relates to an initial assembly problem with
some Rotax 912 engines within a certain serial
number range. Interestingly, these two bulletins
are necessary because of engineering/
inspection failures during manufacture, and
both manufacturers are worried because these
errors could lead to an engine failure in service.
It wouldn’t be an exaggeration to say that both
issues, if not addressed and corrected, could
cause a catastrophic engine failure.
Fortunately, now that these problems have
been spotted, a supply date range has been
established and individual engines which may
have been affected can be identified by their
serial numbers. In the case of the Lycoming
engine issue, because the problem lies with
an individual component, it’s possible that
recently overhauled or repaired engines may
be affected.
LAA Airworthiness Alerts have been
published offering links to the individual
paperwork – visit www.laa.uk.com. Should
you own a Rotax 912iS engine or have recently
purchased a Lycoming engine, please check
the bulletins to see if your engine is affected.
If you’ve recently had any repair work done
to your Lycoming engine which may have
›
included a connecting rod change, then

(Above & right) The correct (above) and incorrect (right) way to fit a
sealing plus. The former sees the plug first screwed into place, then
firmly, permanently secured by forcing a ball bearing into its centre.
It appears that some engines may have left the factory without this
ball being firmly driven home – if not dealt with, this could eventually
lead to a plug coming loose and rapid oil loss. Fortunately, if a
powerplant has an incorrectly fitted ball, the dangerous situation can
be sorted using a special Rotax tool though, on some installations,
this may require the engine to be removed. (Photo: BRP-Rotax)
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(Right) A Bristell with an incomplete
screen demister system was allowing
air from the engine compartment into
the cockpit. (Photo: Malcolm McBride)

“It wouldn’t be an
exaggeration to say
that both issues,
if not addressed
and corrected, could
cause a catastrophic
engine failure”

(Right & below) It’s very sensible to
carry a CO monitor but it must be in
a position to ‘sniff’ the cockpit air.
(Photos: Malcolm McBride)
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please check with your engine shop so it can
look through its records to see if an affected
part has been fitted. Please note that this
Lycoming Bulletin only affects Lycoming
parts, not the Superior equivalents.

Carbon monoxide gotchas!

LAA Inspector Alan Turney alerted us to a
couple of ‘gotchas’ he spotted on a Bristell
he’d in his hangar for some remedial work.
To orientate yourself with the first photo on
the previous page, you’re looking at the lower
portion of the firewall, the carburettor air filter is
on the right of the shot. Note the opening in the
firewall and the butterfly valve within it which,
as you can see, is in the open position.
As it stands, air from inside the engine
cowl is directed up behind the instrument
panel, via a Scat hose, to an air vent aimed at
the windscreen. Clearly that isn’t an acceptable
situation as it makes no sense for pilots and
their passengers to be breathing air that
originates from the engine compartment.
After a bit of an investigation, it appears that
this vent forms part of a factory windscreen
demist option which would normally take air
from the outside and pass it through a heat
exchanger fitted to the exhaust. It turned out that
the factory option hadn’t been fully completed
on this particular machine. Oh, before you send
in comments – much as I like to receive them
– Alan was also unhappy that the throttle cable
was sawing its way through the fuel pipe!
While carrying out the survey on the Bristell,
Alan also came across a second gotcha. The
owner of this nearly new aircraft thought it
sensible to carry a top of the range CO monitor,
well done him. However, unfortunately he’d
placed said monitor in the side pocket,
where its sensing orifice was covered by
the impervious fabric structure, so it couldn’t
possibly sniff out anything. I’m not being
smug here, by the way, I didn’t spot this
gotcha – would you have?
Okay, I’ve now got to write the aforementioned
Airworthiness Alerts and I have a pile of Permit
applications to process, so I’ll leave this Safety
Spot for another month – the LAA Rally is just
around the corner so maybe I’ll see you there.
Penny’s just told me that I’m again in charge
of Speaker’s Corner at the Rally – if you didn’t
manage to pop along in 2016, give it a try this
time, it’d be nice to see you.
Fair winds. ■

de havilland Wing Spar update
Following on from the letter by

our Chief Engineer, Francis Donaldson,
reproduced in last month’s Safety Spot, the
investigations circulating around the quality
control aspects of wing spars manufactured
by the New Zealand firm The Croydon
Aircraft Co Ltd are continuing.
Francis’s letter, sent by the LAA to all
de Havilland DH82A and DH60 owners,
recommended that if these Croydon spars
are fitted, they shouldn’t carry out aerobatics
while the investigation is still ongoing.
Well, the situation has become rather
more formal, as the New Zealand Civil
Aviation Authority have issues an Emergency
Airworthiness Directive (EAD), prohibiting

aerobatics or flights involving high load
factors for affected aircraft flying under the
New Zealand flag.
At the time of writing, the UK authorities
have only responded by distributing the NZ
EAD through their alert system. The LAA, de
Havilland Support Ltd (DHSL) and the UK
CAA are acting as wingmen with this issue
and it’s good to see that the NZ CAA have
stepped up to fly number one.
The picture below allegedly shows main
spars being manufactured, possibly at DH’s
Stag Lane factory, though looking at the
thickness of the material running through that
planer I’m not so sure. If you know where this
picture was taken, we’d be pleased to know.

(Above) DH82A main wing spars being manufactured. (Photo: DH Moth Club)

LAA engineering charges – PLEASE NOTE, NEW fees have applied since 1 april 2015
LAA Project Registration

£300
£50

Kit Built Aircraft
Plans Built Aircraft

Issue of a Permit to Test Fly

£40

Non-LAA approved design only

Initial Permit issue

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 (can now be paid online via LAA Shop)

Modification application
Prototype modification
Repeat modification

minimum £60
minimum £30

Transfer

›
(from CofA to Permit or CAA Permit to LAA Permit)
Up to 450kg
451- 999kg
1,000kg and above

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

£150
£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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