
Welcome to the March issue of 
Safety Spot and thank you for 
joining-in with our joint mission 
to improve flight safety within 
the LAA. “And how am I doing 

this then?” I sense you asking. Well, in answer, 
by reading this short ramble through the various 
‘entanglements’ that have befallen others during 
their aviation experience, of course. Surely 
it’s better to learn from others’ mistakes and 
oversights than find out the hard way and bash 
something up yourself?

Thanks also to all of you who have written 
in explaining that they’re fed-up with me 
banging-on about Tailored Maintenance 
Schedules and that they’ve ‘got the message’ 
and ‘yes, we agree that they’re important’. I’m 
sorry that maintenance scheduling is boring 
to most but with a fleet that’s becoming more 
complex and, it has to be said, not getting any 
younger, introducing a requirement to arrange 
a scheduled ‘deep’ inspection has to be a 
good idea, boring or not. I promise not to chant 
the Tailored Maintenance Schedule or, for that 
matter, the Fly the Aircraft First mantras in this 
Safety Spot!

What I shall discuss though is an incident that 
occurred recently where a water-degraded 
structure in the tail area of a Jodel may have 
caused a crash; fortunately though, nobody 
was injured in the accident. Also featured is an 
exploration into an incident where a long-term 
LAA member was killed because of an in-flight 
collision. Whilst looking into this crash I took a 
look at the LAA’s accident statistics a little more 
closely and discovered that this sort of incident 
is rather more common than I thought, and 
that’s worrying.

Jabiru FlyWheel issues
Many of you will be aware that Jabiru engines 
have been under the Australian authority’s 
spotlight recently. This is because there 
have been a number of worrying incidents 
in Australia, Jabiru’s base, involving engine 
failures during training flights. It has been 
suggested, by some, that the Jabiru engine 
isn’t very reliable and quite stringent restrictions 
should be placed on its use. Naturally, 
many Jabiru owners and the manufacturer 
themselves disagreed with this analysis, 
explaining that this sports engine does perform 
reliably if properly maintained. Certainly 

Jab owners call this assemblage ‘the spider’.
Because, after you’ve finally reached the 

attaching bolts, heat is required to break the 
thread locking compound (Loctite) securing 
the attachment bolts, many owner’s expressed 
worries that they were actually increasing 
overall risks due to the possibility of starting 
a fire. In other words, to check that the bolts 
were OK safely, some owners felt that it was 
necessary to remove the engine and carry 
out the inspection on the bench, clearly a 
bit of a daunting exercise which nobody 
wants to do every 100 hours. You can see 
why the manufacturers were also feeling the 
heat, especially from those trying to operate 
commercial training schools!

There’s no doubt in anybody’s mind 
that regular inspections of these bolts are 
necessary, ensuring that the bolts remain at 
the correct tension. This has been shown to be 
especially important when the older aluminium-
centred flywheels are fitted. But to do the job 
properly is actually very difficult and we felt that 
once you’ve gone to the trouble of removing 
these bolts and cleaning them up so that 
a proper torque-check could be made, it 

the engine has had some considerable 
developmental changes over the years to deal 
with a range of problems, but we see this as a 
positive attribute; we haven’t seen an excess 
of ‘issues’ with the Jabiru here in the UK. Many 
owners swear by the engine and think that it’s a 
fabulous power unit; I happen to agree.

Back in June 2014 I discussed in Safety Spot 
a failure involving an LAA Jabiru engine where 
the flywheel’s attaching bolts had failed and 
the flywheel had become detached from the 
crankshaft. Because, as it let go, the flywheel 
damaged the rear-mounted ignition system, 
the engine stopped more or less straightaway, 
so overall damage was minimal. The pilot 
dealt with the event well and nobody was 
hurt. Looking at the failed bolts, when we 
received them here at LAA HQ, it became 
quickly apparent that they had failed as a result 
of high-cycle fatigue; so beginneth a story 
redolent of an Agatha Christie novelette.

One thing that soon became evident was 
that the manufacturer’s requirements for the 
inspection of the flywheel attachment bolts 
couldn’t be performed without, essentially, 
stripping-off all the ignition support framework; 

Plus glue failure in the rear fuselage of a Jodel DR1050  
which caused a groundlooping incident

JabiRu engines anD  
a miD-aiR collision

›
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airworthiness engineer

In the UK we’ve 
only had one 

Jabiru 2200/3300 
in-flight engine 
failure reported 

to us where 
the cause was 
determined to 

be the failure of 
the connection 

between the 
flywheel and the 

crankshaft. We 
have had a number of 

individual connection 
bolt failures though and 

some of these failures 
have led to further damage, 

in particular damage to the 
ignition system. This picture, sent 

by 3300 owner Gary Omer, is from 
a colleague in New Zealand. Note the 

‘beach’ marks suggestive of a fatigue-
related failure cause. (Photo: Gary Omer)
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(Above two photos) LAA Inspector, Phil Trangmar, found that one 
of the flywheel attachment bolts had sheared during a routine 
inspection, so he pulled the engine out to explore what may have 
caused the failure. The rest of the bolts were still in place and the 
lost head hadn’t caused any further damage during its departure. I 
hope that you can see that when the flywheel was checked using 
a DTI that the washers had sunk into the aluminium flywheel by 
about three thousandths of an inch, certainly enough to remove 
most of the tension in the screw. We think that this movement was 
most likely to be caused by material ‘creep’ over time, although the 
part may have been, at some point in the past, overtightened. Phil 
checked the torques using the Jabiru technique and all the bolts 
passed. It was clear that the thread-locking compound used was 
strong enough to fool the torque wrench and the torque figure 
obtained didn’t reflect the bolt’s tension! (Photo: Phil Trangmar)

Jabiru sK owner Dino licheri has come up 
with a small modification that will make the 
factory-required regular torque checks on 

these connection bolts far easier. The mod 
essentially does two things: the first is that 

it increases the surface area between the 
bolts and the aluminium flywheel (refer to 

the other pictures where washer indentation 
can be seen); and secondly, by using the 

Nordlock type washers and ARP high 
strength bolts, the need for thread-lock is 

removed. (Photo: Dino Licheri)

(Above) Dino’s mod installed. It is hoped that if the mod proves 
successful, it will be available as a Standard Mod. The Jabiru Owners 
Club is hoping to have bolt/plate kits available for other 2200 and 3300 
engines. (Photo: Dino Licheri)

an installation where the bolt failure was certainly caused by poor 
fitting practice; note the roll pin’s end (arrowed) interfering with 
the bolt’s attachment washer. In many of the flywheel bolt failures 
world-wide, the cause has been clearly established and poor fitting 
practice during assembly features large in the ‘failure cause’ list. Over 
the years Jabiru has steadily strengthened this connection, first by 
increasing the size of the bolts, then adding pins, then changing the 
design of the flywheel itself, but bolt failures still occasionally occur. 
We know that Jabiru is now focussing on the results of a thorough 
vibration analysis on its engine and has redesigned the flywheel 
taking these results into account. In the interim, Jabiru has authorised 
the LAA to conduct tests with this new connection method using 
Nordlock washers. Jabiru agrees with us that anything that makes 
regular inspections in this area much easier has got to be good 
and this, on its own, has got to be a applauded. (Photo: Gary Omer)
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would be worth changing the bolts at each 
torque check. This caused a bit of a stir as 
you will imagine. Remember though, fatigue is 
an internal process and cannot be seen with 
straightforward visual inspection techniques, 
and the cost of the attachment bolts is 
relatively very low.

So, as an update, where are we now? Well, 
a couple of members from the Jabiru Owners 
Club have come up with a solution which may 
solve this inspection issue; the LAA’s Design 
Department is working with them to incorporate 
the solution into a couple of test engines and, 
if things work out, we’ll turn this essentially 
simple modification into a Standard Mod so all 
Jabiru owners can benefit. The mod itself won’t 
reduce the need for regular inspections of 
these bolts but it will mean that this inspection 
job will be able to be performed with the 
engine in-situ and heat won’t be required. 
Take a look at the pictures for a more detailed 
explanation as to what this mod actually 
involves and why we think it’s a good idea.

I’m certain that we’ll be discussing this, and 
other Jabiru engine issues, more fully in later 
Safety Spots. For now, let’s remind ourselves 
why it’s really important to maintain a good 
look-out when you’re flying.

fATAL MIDAIR
I remember, as a lad just learning to fly, I had 
one particular instructor who was really ‘hot’ 
on look-out. Looking backwards into memory I 
can recall his booming voice over the intercom, 
“The last letter of the HASELL check is 
‘Lookout’, so start looking.”. This was normally 
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This picture shows the 24 seconds before impact. AAIB scientists have calculated the relative angular dimension of each aircraft as 
they would be seen by the pilots; you can see that the Cessna would have only been 0.2° across the retina, almost nothing at all. The 
AAIB Bulletin offers an explanation about what this means from a pilot’s perspective and it can be downloaded from a link inserted 
into an LAA Safety Alert off the LAA Website. If you are flying a light aircraft in open (Class G) airspace, we urge you to read the 
Bulletin and take heed of its various messages. (Photo: AAIB)

Mid-air collisions have claimed the lives of far too many pilots and passengers over the 
last few years, and this radar plot, very kindly supplied by the UK AAIB, perhaps shows 
just how random these events can be. The Cessna (AZTW) was en-route to Bedford, the 
pilot using the aircraft to get to work, while the Kitfox (TOMZ) was heading straight for 
Sandy, amazingly with the same intent. Neither pilot had asked for any assistance from 
an air traffic unit and the aircraft collided in open airspace. You can see that the Cessna 
was able to limp on to its destination but the Kitfox was so badly damaged in the impact 
that it fell to earth, killing the pilot. (Photo: AAIB)
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followed by the control stick being yanked out 
of my hand and the aircraft rolled into an eye 
wateringly 100° banked turn from my rather 
feeble 60° look round. “You won’t SEE if you 
don’t LOOK.” He meant it too and, as with most 
things to do with flying an aeroplane, he was 
right. During an aerobatic sortie it’s important, 
very important, to know what’s in your area of 
operation, especially underneath you. Flying 
an aerobatic manoeuvre requires a lot of 
concentration, especially for the beginner, and 
there’s not that much brain-power left during 
the exercise to see, really see, what’s going on 
around you.

Another phase of flight where he became 
agitated was when we were in the climb (most 
of the time in a Chipmunk!). “You can’t see 
through an engine boy, move that nose around 
a bit, we don’t want to end up somebody’s 
jacksy now do we?” Not quite sure what part of 
an aeroplane a jacksy was, although making 
a mental note that it sounded like something I 
should know about, I always answered, “Yes, 
Sir,” and got busy on the rudder pedals.

This particular instructor was, when I was 
inflicted on him as a young cadet, coming to 
the end of a long career in the RAF; rumour 
had it that he had spent some time in a Fighter 
Squadron during the war. Maybe it was this 
hostile time that taught him, and through him 
me, the value of a good lookout.

During 2014 two people were killed in two 
separate accidents in LAA aircraft, both 
tragedies in their own right. In statistical terms, 
2014 wasn’t a bad year with regard to fatal 
accidents, the ten year average suggests 
five fatalities in four separate fatal incidents, 
so we’re down three on the average. As an 
Airworthiness Engineer, the depth of injury 
doesn’t really affect my judgement with 
regards to the accident’s importance - you will 
appreciate, I’m sure, that whether somebody is 
injured (or perishes) is often serendipitous, in 
other words we weight an occurrence on what 
could happen rather than what has. When an 
accident involves a fatality though, there must 
always be an inquest so, when there’s a fatality 
in an LAA machine we, as an Association, step 
back from the investigation and let the experts 
do their work. It’s the AAIB’s role to look at all 
aspects of the incident and part of their work 
will be to assess our role in the event. This is 
most especially true if the accident involves any 
technical failure.

You will remember that we list incidents and 
accidents into three major groups. The first are 
accidents where the pilot got something wrong, 
we call these events Operational. The other major 
group involves accidents where something’s 
broken and this component or system failure has 
led directly to the crash. We’ve spoken before 
about the middle group, that’s Operational + 
Technical, for example an engine failure where 
the origin of an accident is a technical failure but, 
in the event of an engine failure, the pilot would be 
expected to land the aircraft safely. In my view, I 
think that a pilot of a Permit aircraft needs to think 
carefully about operating a machine in a way 
where an engine failure, if it happens, cannot be 
successfully dealt with without damage or injury. 
The third group, of course, are purely Technical 
in nature – for example an undercarriage that 
doesn’t work ‘as-commanded’ because of a fault 
in the system.

To get back to last year’s fatal accidents, the 
one we’re discussing is definitely an operational 
event. The other fatality is rather more 
complex and, whilst the full report into 
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Two pictures showing the relative angles 
between the aircraft as they approached 
each other… need no further explanation 
from me. Unless the pilots actively 
searched for potential collisions by 
moving the aircraft around all three axes, 
then it’s unlikely that they would be able to 
see each other. (Photo: AAIB)

›

This picture, and 
the one right, 

shows the impact 
damage suffered 
by the surviving 

Cessna.  
(Photo: AAIB)
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the accident hasn’t been finalised, it’s clear 
that whilst the primary cause of the event is 
operational, there are a number of important 
lessons to be learnt about engineering aspects 
uncovered post-accident. We’ll explore this 
second incident in a later Safety Spot, for now 
let’s concentrate on the mid-air involving a 
long-term LAA’er in his Kitfox and a heavier 
Cessna GA machine.

If you take a close look at the fatal accidents 
over the last ten years, you’ll note that mid-air 
collisions feature as a significant cause of fatal 
accidents. We’re in the process of looking more 
closely at all accidents involving LAA machines 
so I don’t at this stage want to be too specific, 
but in the ten year sample (2004 – 2014) there 
were 39 separate accidents which led to 53 
deaths; five (13%) of these accidents involved a 
mid-air collision and accounted for seven (18%) 
deaths. I will be completely honest and say that 
I was surprised by the high number of accidents 
that were due to mid-air collisions; I think that 
you would agree, perhaps rather too high.

I urge all pilots to read the AAIB’s report into this 
accident and take note of its contents. To make 
this easy we have created a Safety Alert, which 
provides a link for you to be able to download the 
Bulletin to your computer. You’ll find it in the Alerts 
section on the LAA’s website. If you don’t have 
a computer, and I know that some of you don’t, 
please feel free to call or write to me here at LAA 
HQ and I’ll send you a copy.
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Seen in better times, this Jodel DR1050 Ambassadeur suffered a structural failure in the 
tail. The LAA has nearly 60 of this fine aircraft type on its books (42 flying). This DR1050, 
a development of the DR100, was built by CEA in france in 1960, and was transferred 
from a UK C of A to an LAA Permit to fly in 2011. LAA Engineering is looking closely at 
this aircraft’s inspection history to try to determine how this kind of glue failure might 
have been missed. (Photo: Paul Chandler)

After the suspected ground-loop incident, damage could clearly be seen. During the incident the tail was seen to have impacted 
a concrete post and much of the damage seen may have occurred at this point. Both LAA inspectors and the engineer from the 
insurance company weren’t so sure though and felt that the original cause of the runway departure may have been because of a 
material (structure) failure shortly after landing. Looking at the evidence I have to say that I’m minded to agree. (Photo: Al Greensmith)
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Causal statistics aside, experienced aviators 
know that the biggest cause of accidents by 
far is complacency, something that’s true both 
inside the cockpit and in the maintenance 
hangar. We have all grown used to modern 
digital cockpits and this appears to have 
led to an, in my opinion, over-reliance on 
the seemingly bomb-proof GPS system for 
navigation. In a small light aircraft, you cannot 
beat good airmanship and regular practice of 
basic DR navigation to keep you out of trouble 
- and where collision avoidance is concerned, 
it’s difficult to beat the Mk1 eyeball, even 
bearing in mind its biological limitations. But, 
just like staying on top of manual navigation, a 
good look-out technique first needs to be learnt 
and then regularly practiced.

The first thing to learn are the limitations 
of your eyes; there are a lot of things that 
can affect them. Then, work out a strategy 
to reduce the effects of these limitations. My 
instructor, that’s the WWII chap I spoke about 
earlier, grew up in a world where other aircraft 
were actually gunning for him so his method 
to reduce the visual field limits imposed by 
the cockpit was to move the aircraft around all 
the time. This might be OK during a training 
sortie, or in or about the circuit, but it’s not very 
realistic in the cruise where perhaps a good 
radar service should be considered. The AAIB 
touches on the limits imposed by the eye itself 
and with regard to this I think that it’s important 

Chicken or egg? Pilotage or structure? Well, we cannot be sure but we think that the wooden structure supporting the tail-spring 
attachment may have failed and this would have effectively steered the aircraft off the runway. Hitting the concrete post may have 
caused further damage which confused the issue somewhat. (Photo: Al Greensmith)

SAfety Spot

Here’s the picture that first set our alarm bells ringing. The nut you can see, for 
reference, holds the front end of the tail-spring in place. (Photo: Al Greensmith)›
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This picture, in my view anyway, supports the view that the tail structure failed on, or shortly after, landing. Note one: notice the 
different tyre widths, this aircraft was screeching round to the left and most of the aircraft’s weight was on the outside tyre. Note 2: the 
tailwheel shimmy is obvious but not, again in my view, the important evidence. The distance between the tail marks and the right hand 
tyre mark is constant, which implies a stable situation suggestive of rear wheel steerage. Ground loops in the conventional sense are 
unstable situations and I would expect to see the distance between the outside tyre’s marks and the tail’s marks to increase through 
the turn. (Photo: Al Greensmith)
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Some of the retrieved structure; note that there’s no evidence of glue in the joint whatsoever, plus you can see that the grain has risen 
significantly in the plywood surface. What looks like has happened is that this area has, at some point in the past, got very wet and 
the subsequent expansion in the wood has broken the glue joint. Local relative movement has slowly worn away any of the remaining 
glue, hence the dry joint. (Al Greensmith)
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to realise that vision is the human’s prime 
sense, evolution has significantly reduced the 
other senses.

The actual biological mechanisms involved 
in vision are still not well understood despite 
years of detailed research. I used to think, 
when studying school level biology, that the 
retina, that’s the photon sensing part at the 
back of the eye and the bit onto which the 
outside image is focused, transmits the visual 
information back to a sort-of movie screen 
somewhere in the brain, allowing me to watch 
what was going on ‘outside’. 

Later studies showed me that this was  
very far from the way vision actually works  
and that much of what we think we see is, in 
reality, an image created by various parts of 
the brain so that we, as an organism, can cope 
with the vagaries of our environment. We are 
very good at spotting relative movement but if 
the relative movement is small (as in the case 
of a distant aircraft), you’ll really need to work 
to see it.

I always think that, when it comes to other 
aircraft flying near to you, it’s worth being a bit 
paranoid; imagining that they’re all out to get 
YOU is a reasonable starting point.

JODel 1050 Glue Failure
Just before Guy Fawkes’ night last year, LAA’er 
Chris Jolly found himself on a normal approach 
to the northerly runway at Lee-on-Solent; it’s 
not the best of runway surfaces but far from 
the worst. The weather was fine with good 
visibility and the wind was calm. Chris was 
expecting the landing to be a ‘walk in the park’; 
he’d owned the aircraft since 1994, first as a 
certified machine and since April 2011 as an 
LAA administered Permit to Fly aircraft. As it 
turned out, the landing was far from uneventful 
– here’s what Chris said about it in his initial 
accident report.
Incident Report: Landing Accident – Jodel 1050 
– 04.11.14 – 10.43Z
Following take-off at 10.15 for a local flight I 
re-joined downwind for runway 35 at Lee-on-
Solent for a full stop landing. I conducted a 
normal approach (with airbrakes) at between 
60 and 65mph; I flared normally and, initially, 
the landing appeared to be a normal three-
pointer. The wind was calm.

As the aircraft slowed, very shortly after 
landing, the aircraft veered to starboard which 

was corrected with left rudder; it is possible 
that I over-corrected as, instead of returning to 
the runway heading the aircraft continued to 
change heading to the left… ground looping 
onto the adjacent grass strip. After completing 
about 270° ground loop, now facing the 
runway, I regained directional control and, with 
an application of throttle, turned the aircraft 
back onto the runway’s heading and taxied 
clear using the grass runway.

I only had the opportunity to chat through 
the incident with Chris some time after it had 
happened. He’s an engineer responsible 
for the introduction of new cruise liners onto 
his employer’s fleet and, as a sailor, is out of 
circulation a fair bit. It was clear, both from 
Chris’ narrative report, and by some concerns 
expressed by our colleagues at the AAIB, that 
there was rather more to this incident than a 
simple ground loop.

When the aircraft stopped it was clear that the 
structure around the tail had failed; you can see 
this from the attached photos. I spoke, in the 
absence of the owner, to one witness who saw 
the event and he was sure that ‘the damage 
to the tail was caused because, during the 
ground-loop, the tail hit a concrete post’. 

“Fair enough then,” I thought, and started to 
file the incident as an operational one. But the 
man from the AAIB wasn’t having any of it. 

“Haven’t you seen the pictures taken by the 
insurance assessor?. He seems to think that 
the tail ‘fell apart on landing’!”

I admitted that, because formally we’re 
looking after our members’ best interest, I was 
waiting to speak to him before doing anything.  
I asked whether he’d mind sending the pictures 
to me, which he promptly did. I could see 
what he meant and, especially looking at the 
ground tracks made by the tyres during the 
departure event, I think that this aircraft was 
being steered off the runway by a displaced 
tailwheel. Naturally the owner was very pleased 
with this diagnosis as the blame, although 
I’m not sure that this is the right word, for the 
incident moved away from his pilotage skills 
and seemed to shift into other areas.

I’ve just come off the telephone with my 
colleague from the British Gliding Association 
(BGA), Gordon MacDonald. It seems that the 
BGA is having worries about the glue joints in 
some of their older gliders, particularly gliders 
assembled post WWII. The failures they’ve 
seen appear to be in glued joints where Kaurit 
(two pack) glue was used. 

Our Editor has just been on the telephone 
letting me know that they’re standing by the 
printing presses and that I should ‘pull my 
finger out’ – another phrase I’ve never fully 
understood – so time and space prohibits 
further discussion about this topic. If you own a 
wooden aircraft (or an aircraft with wood in the 
flying controls and other parts) then take a look 
at the Safety Alert we’ve put on the website; 
there’s a link there for you to download the 
BGA’s Bulletin about the matter.

Remember, nothing lasts forever, some of 
these early glues have shown good service 
for many years but, especially if they’re asked 
to perform in an aggressive environment, 
they are bound to fail eventually. Make sure 
that you create a deep inspection point 
in your TMS (Oh, sorry I promised not to 
mention the T word) so you can discover any 
weakness before the component fails. It’s 
very embarrassing squealing off the runway 
but thankfully, in this instance, no-one was 
hurt. That wouldn’t be the case if the tailplane 
became detached during a flight. Perhaps 
something to ponder on. Fair Winds. ■
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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 390kg  £320
391 - 499kg  £425
500kg and above  £565
Three seats and above  £630
permit renewal 
Up to 390kg  £115
391 - 499kg £155
500kg and above  £210
Three seats and above  £230
Modification application 
Prototype modification £45

Repeat modification £22.50
transfer 
(from CofA to Permit or CAA Permit to LAA Permit)
Up to 499kg  £135
500kg and above £250
Three seats and above  £350
four-seat aircraft 
Manufacturer’s/agent’s type acceptance fee  £2,000
Project registration royalty  £50
Category change
Group A to microlight £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
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“We are very 
good at spotting 

relative movement 
but if the relative 

movement is 
small (as in the 

case of a distant 
aircraft), you’ll 
really need to 
work to see it”
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