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Safety Spot

The latest LAA Engineering topics  
and investigations. By Malcolm McBride

Malcolm looks at ‘trembler’ troubles, the Jabiru 
flywheel bolt saga, and Kavlico oil pressure senders

Good day to you, fellow travellers through time and space. I 
hope that you, and those close to you, remain well and, 
despite all the negative issues that surround us, try not to 
lose sight of the many positives.

As usual, I begin this month’s Safety Spot somewhere 
approaching the middle of the preceding month. Recently, the Prime 
Minister confirmed that the ‘R’ value is on the descent and that there will 
be a relaxation of this nightmarish lockdown in England. Hopefully, by 
the time you are reading this, the ‘R’ will have dropped in Wales, 
Scotland and Northern Ireland too and they will join England with the 
start of the relaxation of the COVID-19 controls. 

Let’s hope too that he’s obeyed the engineer’s maxim: first off – 
understand what you are measuring and then, measure twice, cut once. 

I didn’t actually do that during my weekend woodworking session – 
another story, another time – and, well, I’m going to have to find some 
matching European Oak from somewhere, or the picture frame I’m 
making will definitely look rather odd...

As I write the very strong north-easterly has abated and, from my little 
home-office window, looking out towards Weston-on-the-Green military 
DZ, I’ve just spotted a stick of parachutists pulling their chutes, first time 
this year. I noted the growl of a pair of Garret turbine engines earlier, 

Above The ‘trembler’ unit that was causing Chilton Monoplane owner, Dave Reid, intermittent starting problems. Intermittent problems can be 
the hardest ones to solve, but solving them quickly, when they show themselves on an aircraft is really important for long-term safety. The picture 
shows where the trembler was shorting out electrically (to its case), effectively earthing the magneto. Photo: Dave Reid

when the drop-plane took off with its cargo of trainees. What with the 
winter weather, then the lockdown, it’s been a while since we’ve seen 
any aerial activity in these parts, so it’s good to see that we’re turning 
a corner. 

Interestingly, as I watch the trainees turn, with varying degrees of 
finesse, into wind for their landing, the first of the fair-weather cumulus 
clouds are marching forward from the south-west; as the forecast 
suggested a brisk north by north-easterly. Looks like something’s gone 
wrong with a forecaster’s very complicated measuring stick.

When you think about it, measurement, in one form or another, sits at 
the heart of almost everything we do. I’ve just had a slurp of tea, lots of 
subliminal measuring required just to get the mug off the table and up to 
my mouth. I wonder just how many measurements were needed to get 
those parachutists (and the aircraft of course) safely up to 12,000ft and 
back down again – hundreds, thousands? 

So, what’s this Safety Spot going to be about? Well, I expect that 
you’ve sampled the aroma by looking over the pictures, let’s try the taste.

Intermittent faults – Walter Mikron tremblers
There can be little doubt that one of the most frustrating and difficult 
tasks an aircraft engineer faces is fixing an intermittent fault. One minute 
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it’s there – the next it’s gone. Faults often hide in the shadows and, 
because they’re not always doing their worst to mess up your day, they 
can become easy to ignore – ‘ … don’t worry, it does that sometimes’. 

However, you never really know whether a minor bug in the system 
is just that, nothing much to worry about, or the first signs of a deeper 
issue which could very likely lead to a very real problem sometime in 
the future.

We received an email from Chilton Monoplane owner, Dave Reid, 
explaining just how frustrating fixing an intermittent fault in a trembler unit 
fitted to a Walter Mikron had been. I should perhaps explain that a 
trembler unit is a sort of satellite to the aircraft’s ignition system, it’s there 
to aid starting. A magneto, when it’s turning slowly, will only produce a 
very weak high-tension voltage to the spark plug, often the spark 
produced hasn’t enough energy to begin the fuel-air combustion 
process – especially if the engine’s cold.

This starting issue is overcome in many small magneto-ignition 
aircraft engines by fitting one of the magnetos with a spring-loaded 
impulse coupling. When the propeller is turned slowly, either by 
hand-swinging or by a starter motor, the impulse coupling winds a 
spring which, when tight, releases suddenly, spinning the magneto far 
more quickly – this, in turn, generates a much beefier spark. The delay in 
the spark occurring, caused as the impulse winds up it’s spring, is a 
good thing because it means that the spark occurs with the piston after 
top dead centre rather than before it, making it easier for the piston to 
push the crank round, forcing the engine into life.

Another method of getting a decent spark is to import some 
high-tension electrical energy from somewhere else. This requires some 
kind of spark ‘generator’ – and this device is sometimes called a trembler 
unit. Modern units use a solid-state oscillator to provide the necessary 
low frequency alternating current to the primary coil, the first step in the 
process. Earlier units, like that used on the Mikron, use a rather more 
mechanical device to chop the current up, buzzing as it does this – 
hence the name, trembler.

Dave wrote:
Hello Malcolm, I’ve attached a couple of photos of an electrical fault 

traced in yesterday’s ongoing maintenance on my Chilton Monoplane. 
Access with the phone camera isn’t easy, hence the photos aren’t great.

While checking the ignition on my Walter Mikron III together with a 
local engineer, it became apparent that operation of the ‘Starting Buzzer’ 
as named by the Czechs (‘Shower of Sparks’ by others) was intermittent. 
This fault has appeared about a dozen times in the last five years and 
indeed caused me to change the unit to a new one 37 flying hours ago 
(TT since aircraft build 180hrs). 

I have checked the system – switch, battery, circuit breaker, wiring, 
earthing etc., many times and have never been able to trace the fault. 
Yesterday however, it came to light that when the lid of the box that 
houses the start buzzer (mounted on the front face of the firewall) was 
pressed, it was grounding out on an internal screw. 

There are tiny witness marks ringed on the attached photos showing 
arcing. The buzzer operates with the starboard Lunn 2225 magneto 
during start and the grounding effectively turns off the magneto.

The buzzer unit, as I say, is virtually brand new, so is a factory issue. I 
have removed the upper clamping block underneath the spring washer, 
which has moved the head of the screw out of the way. The cover/lid has 
been ‘eased’ out and both the screw and the lid have had some 
Plasti-Dip (effectively rubber) applied just in case. Fixed.

The big issue here of course is that, when this buzzer unit was failing, 
it effectively grounded the magneto and by accepting this snag as 
‘normal’, the overall risk to safety is increased, albeit by a small amount.

Jabiru barrels
The connection between a trembler unit and a Jabiru engine might, 
at first, seem rather tenuous but, as you’ve probably guessed by 
now, the link concerns making sure that, when it comes to keeping 
an aircraft in top mechanical condition, you must deal with problems 
as soon as they show themselves. Don’t allow yourself to fall into the 
trap of allowing the ‘deferred defects’, as they are sometimes called, 

to build up because they’re either difficult to fix or the fix isn’t 
completely obvious.

Last year’s accident list contains a number of events caused because 
of undershoot. A number in the list were due to human factors, which you 
would expect, and some because of mechanical failure. In a few cases 
the premature arrival was caused because of a misjudged glide 
approach following an engine failure at altitude. In one case, the accident 
was caused because the Jabiru engine stopped on long-final – it’s this 
last incident that focuses our attention on a problem that appears to be 
affecting a few Jabiru engines after they’ve had some kind of top overhaul. 

It’s important that an aircraft’s engine is set up so that it idles 
reliably, obvious perhaps, but sometimes it’s not so easy to get this rpm 
right – too high an idle rpm means that it can make the landing difficult, 
too low an idle and an engine may stop when the throttle is opened 
suddenly, perhaps for an overshoot. Sensible light aircraft pilots learn 
quickly that gentle application of the throttle is good practice, even if 
everything is set-up perfectly.

I spoke to the pilot in the undershoot incident, who fortunately wasn’t 
hurt in the event, though the aircraft was badly damaged, and it turned 
out that his Jabiru engine had been playing up for some time. The 
problem was that when the engine got hot, it stiffened up. This rang a 
bell with me and, looking back through our records, I noted that we’d 
heard of problems like this happening before and, with a deeper delve, 
I found a record of another very similar incident where the Jabiru engine 
had partially seized and landing damage followed. Both engines had 
been overhauled, and the engine tightening had started after this work.

That’s pretty much what happened during our man’s approach – the 
engine became tight and stopped. After discussion it became clear 
that this partial seizure, perhaps better described as ‘stiffening up’, had 
become a regular problem with this aircraft’s engine, but previously the 
pilot was always able to restart the engine and make it to the runway. 
This time though, the engine was so stiff it would hardly turn when the 
starter was pressed, let alone start. 
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There are, naturally, a number of reasons why an engine might stiffen 
up when hot, and two of these are known problems with Jabiru engines 
that haven’t been assembled correctly. The first is pinching of the 
through-bolts, when this happens the barrel can become slightly 
‘ovalised’, and the second is that the engine was assembled with an 
incorrect piston-to-barrel clearance.

So this expensive event highlights the importance of not putting up 
with an known issue, in this case a tightening engine, because it is very 
likely to catch you out some time in the future – often when you least 
expect it. Jabiru has, over the last weeks, issued updated advice with 
regard to best practice when overhauling Jabiru engines and this can be 
downloaded via an Airworthiness Alert posted in the Engineering section 
of our website. It’s worth the read, even if you aren’t suffering engine 
problems at the moment.

Jabiru flywheel attachment cap bolt failures
I’ve written about this issue before, actually, quite a few times – though I 
think we now understand enough about the causes of these expensive 
cap bolt failures to be able to issue guidance to owners and operators of 
both the J2200 and the J3300 engines. In truth, we’ve only had one 
reported case of a cap bolt failing on the six cylinder engine but, even 
when only one of the six cap bolts fail, the damage caused can be 
devastating. This is especially so if the engine is an earlier version using 
the 10 pole alternator, as spares for this part of the engine are no longer 
available so, if the alternator is damaged, the whole of the assembly will 
need to be upgraded to the later 12 pole alternator.

Though this Safety Spot features two issues featuring the Jabiru 
engine, please don’t think that I have safety concerns with it, actually my 
feelings about the engine is just the opposite – I’m a real fan. Naturally, 
the basic engine has evolved over the years and many of the problems, 
principally associated with overheating, have been ironed out now – we 
know that this air-cooled device is simply not tolerant of a poor 
installation – but how many air-cooled engines are? The engine is 
well-supported by its Australian manufacturer, even though, like many in 
the sports aviation arena, they’ve had to work really hard to stay in 
business in this, now very competitive, marketplace.

The origin of this engine could be considered rather unique, at least 
in relatively modern times. In early 1988 Rodney Stiff and Phil Ainsworth 
formed Jabiru to develop a highly efficient, composite light aircraft, not 
an aircraft engine. Their original design used the KFM112M 60hp flat 

four but, only one month after the aircraft’s initial Australian approval, the 
Italian engine manufacturer advised that it was ceasing aircraft engine 
production. 

Rod and Phil were faced with a bit of a dilemma and as they saw it 
they had two options, either they redesigned the aircraft to accept the 
much heavier (and more expensive) Rotax 912 engine, or take the 
almost unimaginably brave step of developing a flat-four engine, 
comparable to the KFM, themselves. History shows that they chose the 
latter course. and the 60 HP J.1600 was developed over a period of 18 
months. In March 1993, this new engine was approved by the Australian 
CAA for installation in Jabiru aircraft, the first engines being released to 
the market in September 1995.

The then PFA came into the Jabiru picture more fully in April 1997, 
when we approved the first kit-built Jabiru SK – this aircraft was fitted 
with a more powerful version of the prototype engine, the now well-
known Jabiru 2200A. Incidentally, this first aircraft is still flying under an 
LAA banner here in the UK. 

Jabiru introduced the Nord-Lock washer as a standard method of 
locking the flywheel bolts some time ago, having worked with the 
manufacturer with this change. This change came about after we 
received a modification application from the Jabiru Owners Club, notably 
Dino Licheri and Bob Panther, asking to approve their use. Bob argued 
that the original method of locking the bolts, using a high-strength Loctite 
(620), wasn’t doing its job properly for various reasons and, worse, was 
making it impossible to check the bolts’ torque correctly without 
removing the bolts completely at each torque check.

Over the years there’s been a stepwise increase in the size of bolts 
from ¼in to 3/8in, and a number of different flywheel designs introduced, 
the latest being the ‘starfish’ type, which removes the steel-to-aluminium 
attachment completely. It was hoped that the steel-to-steel clamp would 
remove the problems associated with joint settlement and the 
subsequent reduction of clamping force. In addition to this, dowels 
were fitted to share the shear load with the bolts, in theory reducing the 
issue of fatigue which, by looking at the fracture faces of the recovered 
failed bolts, was the primary cause of cap bolts’ heads breaking off the 
bolt shanks.

For many years, Jabiru themselves have maintained that the reason 
for the failure of these flywheel bolts was the introduction (worldwide) of 
heavier propellers. A recent vibration report, commissioned by Jabiru 
themselves, suggests that the real reason for the cap bolt failures is 

Above Jabiru Aircraft, the manufacturers of the J.2200 and J.3300 have recently issued a Service Letter (JSL 023-2) highlighting the need to 
follow engine build, and overhaul instructions carefully. This follows a number of issues where engines have been returned to service after 
maintenance with incorrect clearances. The JSL (pictured on page 53) can be downloaded via an Airworthiness Alert posted in the Engineering 
section of our website. Photos: Jabiru
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Above and right We talk in the text about the problems some Jabiru engine operators have had 
with the heads of their flywheel attachment cap bolts breaking from the shanks. This has been an 
issue since the engine was first introduced and, when a cap bolt fails in this way, the damage 
caused when the cap bolt’s head departing can be expensive to repair, or worse can lead to an 
in-flight engine stoppage. The engineers responsible for this impressive little engine have 
attempted to solve this bolt-failure issue by progressively upping the cap bolt size, altering 
materials used in the assembly, tweaking the attachment method and even changing flywheel 
design – all to no avail – cap bolt failures continue to occur. 

A recent analysis of the engine’s vibration characteristics, commissioned by the manufacturer, 
has answered the question of why these bolts continue to fail, even after massively strengthening 
the connection. In short, a narrow, but very distinct harmonic of 280 Hz, at normal operating rpm, 
has been discovered and this vibration generates a very real fatigue potential in the bolts. The 
graph, pictured, taken from the vibration report and kindly shared with LAA Engineers, shows the 
vibration peak. One of the things that will exacerbate the effects of fatigue in a bolt, is a loss of 
tension in the bolt itself, so this in-service loss of tension is also an issue that needs addressing. 
The second picture shows the impression left in an aluminium flywheel after the cap bolts have 
been removed following a bolt failure – as this depression is being formed, tension is being 
steadily lost in the cap-bolt. The other picture shows a failed cap bolt head, closer inspection 
shows that the failure was due to fatigue. 
Photos: Gary Omer/Gary Cotterell/Jabiru Aircraft PTY Ltd.

Above Now the reason why these flywheel cap bolts have been failing is better understood, we have been able to establish a bolt-replacement 
and inspection regime designed to prevent any further in-service failures. There is a two-pronged approach to this: first, ensuring that the bolt 
tension isn’t lost due to material ‘creep’ in the flywheel. To accomplish this, Jabiru now requires the use of Nord-Lock washers, rather than the 
original thread-locking method, to secure the cap bolts. Second, we have introduced an inspection/replacement regime for these cap bolts, which 
requires that the bolt torques are checked more regularly, and they have been given a specific operating ‘life’. The picture shows the small 
modification to the rear alternator mounting plate (the ‘spider’) that is recommended so that these bolts can be torque-checked more easily in 
situ. An Airworthiness Information Leaflet (AIL) has been issued laying out these new requirements, and it can be downloaded via an 
Airworthiness Alert available from the Engineering section of our website. Photos: Kevin Hyam/Nord-Lock
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more likely to be the effect of a particular harmonic in the engine. This 
280 Hz vibration, the specific origin of which hasn’t been discovered, is 
very likely to be the driver for fatigue in the cap bolts and the reason for 
their premature, though difficult to predict, failure.

If the tensile load in a bolt repeatedly fluctuates above a certain 
percentage of its ultimate tensile load carrying ability, the bolt will be 
subject to fatigue and will eventually fail. However, it was learned back in 
the 1920s that if a bolt is torqued up so that it is permanently stressed in 
tension to a level above that created by the alternating force, the bolt 
doesn’t ‘feel’ an alternating stress, so fatigue doesn’t happen. 

But, if the bolt loses its torque-induced tension, due to settlement in 
the joint, the bolt will experience the alternating stress, and quickly start 
to accumulate fatigue damage. We think that in the case of the Jabiru 
flywheel bolts, it is the loss of clamping effect and pre-tension in the bolts 
due to joint settlement which causes fatigue to become a factor in the life 
of this bolt. 

So, the issue really is that it is essential that the clamping forces in all 
the bolts maintain an equal pressure around the attachment ring – if you 
can keep this state the individual bolts will all be taking on a load below 
the level where fatigue becomes an issue. Maintaining clamping force in 
high tensile steel bolts though is quite difficult, mainly because the bolts 
themselves don’t stretch much – it’s the stretch that provides the tension 
in a bolt in service. The smallest amount of settlage in a bolted joint will 
reduce the tension and therefore, in this set-up, the clamping force.

Now we are sure that we understand why these bolts fail, and 
importantly, all involved are in general agreement as to cause, LAA 
Engineering has issued an Airworthiness Information Leaflet (AIL) 
laying out a new inspection regime for this part of these engines. For 
this inspection regime to work, engines will need to be modified to 
use the Nord-Lock method of cap bolt locking when they next fall due 
for a cap bolt change. As part of this modification, the ‘spider’ needs 
to be modified very slightly so that the bolts can be torque-checked 
easily in service.

In addition, cap bolts have been given a 100-hour life – this sounds 
daunting, but cap bolts are a cheap item and, once the engine has been 
modified to accept them, they are very easy to change in most 
installations. As always, the AIL is available via an Airworthiness Alert 
available on our website.

CAA sponsored CO detector trial
If you are a regular reader of Safety Spot then you will remember that 
LAA Engineering recently published an Airworthiness Alert which gave 
access, in turn, to a CAA Safety Notice (CAA SN 2020/003) which 
discussed, at some length, the dangerous effects carbon monoxide can 
have on our bodies. Following the publication of this report, senior 
engineers from the CAA have asked us to invite a number of aircraft 
operating members to assist with a trial. The latter has been designed to 
practically assess a variety of commercially available carbon monoxide 
sensors available, primarily to see whether they are really appropriate for 
use in the close confines of a sports aircraft.

Naturally, devices that were initially designed for use in a house might 
actually be quite distracting if they were to go off during a critical phase 
of flight, so this trial hopes to tease-out the good aspects, the not-so-
good aspects and the downright dangerous aspects, of a number of 
sensors. The LAA will be coordinating this trial and the CAA will be 
supplying the sensors. As a bonus, when the trial is over, you’ll be able 
to keep the device.

We want to trial the various devices in a number of aircraft types, and 
naturally the number of sensors is limited, so if you’re interested get your 
name on the list as soon as you can – we need to know your aircraft type 
and a little about your flying experience. We appreciate that many 
members will have already gained experience with some of the 
commercially available sensors available in the UK market so, if this 
applies to you, it would be extremely useful if you could let us know of 
your experiences, both good and bad. 

So, if you would like to take part in this trial, or you have experience in 
using a commercially available carbon monoxide sensor, we’d like to 

Above No, this isn’t a Where’s Wally? picture, nor is it one of those 
‘aerial airfield spotter’ picture quizzes, often found in Strut Newsletters 
– it’s a ball and stick model of a tiny part of the hemoglobin molecule. 
Hemoglobin is the clever molecule that carries the oxygen from the air 
to every cell in your body – it’s an incredible and wondrous bit of 
evolutionary engineering. OK, not directly associated with aeronautical 
engineering… but, as you are reading this, it did get your attention! 
Photo:Wiki

Above Since 2012, Dynon Avionics has used Kavlico fluid pressure 
sensors to provide analog (voltage level) input to their various 
electronic flight displays, though for unexplained reasons, there have 
been a number of failures reported. Even though the oil pressure 
sensor requires only a miniscule amount of pressurised oil to do its 
job, if the sensor springs a leak, oil will be lost from the engine 
surprisingly quickly. Dynon have recently issued a Technical Service 
Bulletin (TSB) explaining that they are changing the sensors they use 
to a more robust Kavlico type (tested to 15 times normal max. 
pressure). Photos: David Pitt / Kavlico

hear from you. Please let us know by email at the usual address 
engineering@laa.uk.com and in the subject area type ‘CO Monitors’ 
followed by either ‘TRIAL’, or if responding with information about a 
specific monitor, its name. Pictures as well as your experience with the 
device will be very welcome. Thank you.

Check out our Airworthiness Alerts
Please take the time to check the LAA website for new Airworthiness 
Alerts, which often carry details of new Airworthiness Information Leaflets 
and manufacturer Service Bulletins etc. – important safety information 
not only for specific types but components fitted to many different 
aircraft. The following are amongst recent new information added.
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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.

Above The failure mode of this aileron cable fairlead appeared to be 
the disintegration, possibly due to aging, though the fairlead may have 
been over-tightened at some time in the past.  
Photo: Adam Wankowski

Above Over the last few months, owners of Pioneer 200, 300 and 400 
aircraft have been busily checking the control surface attachment cap 
bolts to ensure that they remain in perfect condition, there’s a 
requirement to wire-lock the cap bolts when they are refitted. This 
picture, sent in by Pioneer 300 owner Neil Harrison, shows him drilling 
the head of one of the many bolts that need to take the locking wire. 
The Airworthiness Information Leaflet (AIL) mandating this check 
required the work to be completed by the beginning of June 2020 – of 
course, because of the initial ‘stay at home’ message due to the 
coronavirus epidemic, most Pioneer owners haven’t been able to 
complete this work. For this reason, and subject to a few conditions, 
the AIL has been reissued to give owners more time to complete this 
important work. Photo: Neil Harrison 

Super Spot!
Adam Wankowski is the proud owner of a beautifully restored Aeronca 
Chief, and recently found this failed aileron cable fairlead during a 
routine inspection. We had some correspondence trying to decide what 
the fairlead was made from (I thought possibly one of the early phenolic 
plastics, similar to but Bakelite). Though this failure could be seen as a 
minor one, it certainly isn’t. It would be an easy thing for an aileron cable 
to become jammed in the device once it had come to pieces. In turn, a 
loss of a primary control would probably result – not good if it happened 
while you were turning final and thinking about pulling off a great 
landing. Well done Adam on the thoroughness of your inspection.

So, that’s it for this issue, and (as I write), thankfully the DfT has just 
switched on the green light and we’re able to get our bums back in the 
air. Please take it steady, there’s no rush. Our 2020 accident/incident 
‘inbox’ is nearly empty – let’s all do our best to try to keep it that way. 

Fair Winds. ■
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