
50 | LIGHT AVIATION | January 2020

Safety Spot

Safety Spot

The latest LAA Engineering topics  
and investigations. By Malcolm McBride

Responses from members on Auster trim systems and Rotax 
fuel pumps, plus an initial look at the 2019 accident statistics

Well, here we are, in the ’20s. Of course, I wasn’t 
around in the 1920s, not even a twinkle in anybody’s 
eye, but if the media reports have any truth in them, it 
was a pretty amazing time to live. Aviation 
enthusiasts, a new cohort, were able to enjoy 

relatively reliable aircraft and, as private flying was a fresh concept, 
almost every distance flight became a record. What a time to be a flyer! 

Of course, everything shines if the backdrop is appropriate. What 
became known as the ‘Roaring Twenties’, shone, perhaps more brightly 
in our imaginings, because it was contrasted against the horrors of such 
an awful war. One of the few positives to come from the war was the 
technological advancement that gave us what we know as aviation - 
albeit at one hell of a price. 

So, welcome to Safety Spot, the first of this new decade. I hope that 
all is well in your life and that, even though the weather is not so good, 
you’re managing to enjoy whatever’s going on in your particular area of 
aviation. Oh, and I’m sorry to forget this until now: Happy New Year to 
you and yours.

Longitudinal Trim and Fuel Pumps 
The November 2019 edition of Safety Spot generated quite a bit of 
feedback. Thanks to all who commented so positively, that’s very 
encouraging, but also thanks to those of you who took the time to let me 
know when things weren’t quite right. The story we told, where an Auster 
pilot got into trouble because his automatic pitch trimmer got stuck, had 
a few people scratching their heads… Does the nose really go up on an 
Auster when the flaps are deployed? Well no, our letter writer got a bit 
muddled, as with most types (though not all) lowering the flap lowers the 
nose – not the other way around – apologies for the error. As I explained 
in the piece, I’ve never had much to do with Auster aircraft in my career, 
so this error passed me by! Quite a few of you commented that this 
didn’t feel quite right, so thanks again for picking up the phone or 
tapping out an email, feedback’s always good to get.

A couple of days ago, I had the great pleasure of chatting through 
this issue with retired LAA Inspector (and the national Auster Club’s 
technical expert), Ron Neal. 

There’s not enough space in this issue to include even a summary of 
our conversation, you can’t after all fit a gallon into a pint jug. But I have 
put a close-up picture of the part Ron thinks most likely to have caused 
the jam in the longitudinal trim tab, causing all the fuss. Thanks, Ron, for 
sending us the drawing… it all becomes clearer.

I mentioned, in my discussion about the Auster auto-trim failure, the 
possibility that the inflight control problem could have occurred because 
of damage to the system whist the aircraft was parked. One of our past 
CEOs, serial aircraft restorer and great colleague, Phil Hall writes: 

Dear Malcolm,
Having read, and as ever thoroughly enjoyed, Safety Spot in the 
November magazine, the piece on the Auster trim tab has given me 
reason to put pen to paper, so to speak. Having recently finished the 
prolonged restoration of my Gardan Minicab, I make an effort to keep it 
spotlessly clean, some might even suggest that I am obsessive, but it 
really does help to get to know every little nook and cranny. 

So, it was a set of unusually mucky fingerprints on the underside of 
the elevator trim tab that spared me the controllability issues described 
by November’s Auster pilot. The fingerprints stood out like a sore thumb 
as I did my pre-flight check. 

On closer inspection the trim tab was no longer connected to the 
operating cable, in fact the cable assembly in the cockpit had been 
pulled away from both the trim lever and cockpit side wall. I will never 
know exactly how the damage happened, but I can only guess that, in 
trying to pass behind the aircraft whilst parked in the hangar, someone 
fell against the trim tab, and then put it back into position using their dirty 
hands! 

I was lucky to spot the problem before it became a big issue but 
saddened to think that someone would damage an aircraft and not say a 
word. All the best, Phil.

Thanks Phil – obsessive? Of course, you’re a flyer – actually your Minicab 
looks fantastic, especially now that you’ve fixed the trim and wiped off 
the finger marks.

Yet another trim tab issue resulted in an MOR describing how the 
longitudinal trimmer failed during a take-off at Wellesbourne Mountford. 
You will, I hope, have noticed the sketch showing the control runs on the 
DHC-1 Chipmunk, and the accompanying picture showing a rather 
manky cable end fitting. The pilot involved, LAA’er Paul Shenton, 
struggled a bit with the out of trim forces but is powerfully enough built to 
wrestle the aircraft back to terra firma. 

Paul comments that there are a couple of lessons worth sharing here. 
The first, is that it’s always important to understand the systems on your 
aircraft – understanding systems, in the broader sense, is rather a theme 
in this edition. Back to Paul. 
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Above When you fly an aircraft it’s important to understand how the 
various systems work, but when you operate an aircraft as an owner 
within the LAA’s ‘shared-responsibility’ system, this understanding 
becomes an imperative. The sketch above shows the basic cockpit-
to-empennage control system layout. As you can hopefully see, the 
longitudinal (pitch) trim system is arranged such that the final drive to 
the trim tab is via a push-pull Bowden cable – this means that the trim 
wheels can rotate freely even if the inner wire in the Bowden cable is 
completely seized. After the trim jammed during a normal take-off, the 
owner couldn’t find any record of this system ever having been 
serviced. Photo: Malcolm McBride

Left LAA Flyer and serial aircraft restorer, Phil Hall, wrote to us 
following our discussions about Auster trim systems in November. I’ve 
copied his letter into the full text – here’s a picture of the ‘evidence’ 
– as you can see, the culprit wasn’t wearing gloves – though it’s good 
to know that Phil conducts a very thorough walk-round check before 
setting off in his recently restored Gardan Minicab.  
Photo: Malcolm McBride

Above Auster expert, Ron Neil, took me to task when I described the 
Auster having Fowler flaps – Ron explained that they are more 
correctly described as ‘Junkers’ flaps. I wrote back thanking him for 
his lesson in basic aeronautics and, during our very enjoyable 
conversation, he said that some people might be confused about just 
how the Auster’s auto-trim operating piano wire could get stuck within 
its outer covering. Anyway, Ron took the trouble to send me a 
drawing, from which I’ve extracted the above sketch showing the 
point where the wire wears on the guide tube, and the worn-through 
piano wire (in its ‘stuck’ position) is shown in red. 
During our conversation, Ron mentioned that he has written quite a 
few ‘technical notes’ for Auster owners, most of which have been 
published in the Auster Club’s magazine. He has kindly offered to 
re-format these documents so that we can add them to the Auster 
Type Acceptance Data Sheet (TADS). Thanks Ron, very much 
appreciated. Photo: Ron Neal

“The trim system on the DHC-1 is unusual in that there’s a front and 
rear trim wheel; this suggests a ‘closed-loop’ trim system, rather like a 
PA-28 which employs a wire-wound drum moving a threaded push/pull 
rod, altering the tail surface’s angle of attack. Not so, the final drive to the 
tab in the Chippy is a push/pull Bowden cable and I’ve learned that 
these always need extra care and maintenance.” 

In this case, where Paul lost longitudinal trim function during a 
climb-out but the trim wheels in both the cockpits appeared to operate 
normally, we learn that, because there is plenty of ‘give’ in the outer part 
of the Bowden cable, even though the cable had seized, the trimmer 
wheels in the cockpits were still free to rotate. Couple this with the fact 
that the trim tab is impossible to see from the cockpit during pre-flight 
control function checks, it’s likely that a trim system fault could be 
missed. This segues nicely to Paul’s second lesson.

The pilot should always visually check the operation of the trim during 
the control function check during the Check A [first flight of the day]. A 
pilot when conducting this check must operate the trim from the cockpit 
and ‘eyeball’ check that the tab is moving through the full range of travel 
and in the correct direction. Paul adds. If I’m conducting a skills test 
(GST), the applicant isn’t likely to do well if they don’t make a point of 
doing this before we head skyward. Good advice Paul, thank you.

A final error from last month, spotted by fuel-system aficionado, 
long-term LAA flyer and founder of the well-known fuel system 
component manufacturer Andair, Andy Phillips, concerned my comment 
that the paired Rotax fuel pumps, the subject of both EASA and CAA 
ADs (and an LAA Airworthiness Alert), were plumbed in parallel. Andy 
explained that this isn’t the case, and they are actually connected 
together in series. Rotax 912iS expert, John Barrott, who we’ll be hearing 
from later in this Safety Spot, also generously took the time to let me 
know that I’d got my ‘wiring’ wrong. Good spot Andy and John. 

You’ll notice that the accompanying pictures show that this dual 
electrical fuel pump issue isn’t quite over, as Rotax have recently 
reissued their Alert Service Bulletin.  

Rotax 912iS Crank Position Sensor Failure and 
Subsequent Engine Behaviour
Bernie Mills is part of a four person Bristell group based in 
Gloucestershire; their aircraft has completed a little under 300 hours 
since the machine’s first flight about three years ago. Recently, shortly 
after setting off on a cross-country flight to Fishburn, Bernie felt a ‘thud’ 
through the airframe and the Lane A warning light came on. There’s a 
procedure for resetting the ignition system which Bernie followed, and 
the Lane A fault disappeared – wisely though, Bernie returned to his strip 
and downloaded the ECU data, which he promptly sent off to 912iS 
expert, John Barrott. John writes: 

A recent in-flight problem for a 912iS powered Bristell provides an 
interesting and useful example of how the modern systems, built into the 
fuel injected Rotax engine, operate under problem or error flight 
conditions.

In this particular case, a few minutes after take-off, the pilot felt a 
momentary drop in rpm (manifesting itself as a ‘bump’ from the engine) 
along with the illuminating of one of the two independent Engine Control 
Unit (ECU) warning lights. As the engine was still running normally and in 
line with the Rotax operating procedures, the corresponding ECU was 
then power cycled by the pilot. The ECU error then appeared to have 
been cleared and the engine continued to operate normally. The aircraft 
was flown back to base for investigation, and data logs from the engine 
ECUs were then downloaded and analysed. 

As might be recalled from previous articles and correspondence, the 
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Rotax 912iS engine consists of two completely independent fuel injection 
and ignition systems, each operated by its own Engine Control Unit 
(ECU) and each having its own set of operation critical sensors. In Rotax 
parlance, these two systems are referred to as ‘Lane A’ and ‘Lane B’. 
Under normal running conditions, both systems are running all the time.

Examination of the datalogs indicated that the Lane A Crank Position 
Sensor (CPS) had been providing inconsistent readings to the ECU on 
an intermittent but increasingly frequent basis, over a number of flights 
prior to the incident flight. This worsened during the incident flight and, 
about six minutes in, the ECU could no longer determine an accurate 
crank position and thus logged a CPS failure error and illuminated the 
warning light as seen by the pilot. The specific diagnosis was thus 
straightforward… A problem with Lane A’s CPS or its connection to the 
ECU. The wiring to this was subsequently inspected and the fault found 
– see the associated pictures.

What is perhaps of more general interest, though, is how the 912iS 
engine’s systems coped with this failure and kept the engine running 
normally. 

The two accompanying graphs help to illustrate this and show a few 
selected parameters from the Lane A and Lane B ECU datalogs over a 
34 second period during which the problem occurred. Note that, for 
clarity and because they do not add anything to understanding the 
process, the Y axis absolute values have been omitted. The graphs have 
been annotated with four time-based points of interest at A, B, C and D.

Up until time A (which was about 6.5 minutes into the flight) 
everything was operating normally. The engine was in economy mode 
and running at about 5,000rpm. Both Lanes were operating, with each 
providing about half of the total fuelling requirements through their 
independent injection systems.

At time A, the Lane A ECU detects an apparent CPS failure. It raises 
an error flag at this point and, because it is unsure of crank position, 
stops fuelling the engine. 

Because the 912iS has two fully independent systems, there is no 
need for Lane A to enter a ‘limp home’ mode at this point, as would be 
the case with a single system car engine, for example. Instead it 
communicates via system status messages to the Lane B ECU, which 
picks up the slack. This can be seen on the Lane B graph, where Lane B 
increases its fuel injection mass to compensate for Lane A. The 
momentary rpm drop, as felt by the pilot as a ‘bump’ from the engine, 
can also be seen here. In fact, this rpm drop lasted for less than 0.3 
seconds and the engine then continued to run normally, albeit with the 
Lane B ECU now providing full control of some functions.

At time B (7.5 seconds after the error lamp has illuminated) the pilot 
switches off power to the Lane A ECU and switches it back on at time C 
(about 10 seconds later). The ECU then takes about six seconds to fully 
reset and restart, which it does by time D. The intermittently faulty CPS 
readings were back to normal at this point, so the error lamp was 
extinguished, and operation returned to normal. The fluctuations in fuel 
mass over the first few seconds of normal operation are due to 
adjustments being made by the ECUs based on various sensor inputs 
as the engine settles back into economy mode. 

I think that there are two useful general points to take from this 
incident. Firstly, that the Rotax 912iS’ redundant systems are there to 
enable the engine to continue to run normally in the event of a sensor 
failure, and they operated exactly as intended in this case. Secondly that 
the 912iS installation in the Bristell, with individual ECU Lane power 
switches, makes it self-evident how to cycle the power to just one ECU if 
required. Some 912iS installations use a multi-position key switch for 
ECU power, and this is not recommended for a number of reasons, one 
of which is that it can be less obvious how to switch off/on just one 
specific ECU when in a high workload situation. 
Thanks John, for a most interesting explanation.

So, that’s it, I’ve run out of space – don’t forget, Safety Spot only 
works because you take the trouble to let us know about the issues you 
come across with your aircraft operation. Please keep your stories 
coming in. Fair Winds. ■

Above It’s important, when routing electrical cables, to protect the 
loom from the effects of heat. Bernie Mills, the owner of a Bristell 
aircraft fitted with the complex Rotax 912iS engine, had a cross-
country flight cut short recently when one of his ignition circuits 
started playing up. After recycling the system, the fault disappeared. 
However, by interrogating the engine’s ECU, the problem was 
identified, as you can see from the pictures above.  
Photo: Bernard Mills

Left and below The ignition 
system on the Rotax 912iS is 
based on the systems one finds 
fitted to a modern car. It doesn’t 
work anything like a magneto, 
which is a straightforward 
electro-mechanical device, it’s 
really two computers working in 
parallel. The picture below shows 
the principal components of the 
iS ignition system and the graphs 
on the left, extracted by 912iS 
expert, John Barrott, give a visual 
representation of a failure event. 
John’s text explains the 
sequence of events.  
Photo: BRP-Rotax GmbH/John 
Barrott
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Above and below left Whilst taxying his Europa Tri-Gear back to the 
owner’s hangar at Rochester Airport, after a perfectly normal landing, 
the nose undercarriage of the aircraft collapsed. Fortunately, the 
damage was limited to the leg itself, which had broken through, and 
the propeller but because the engine was operating under power, a 
full shock load inspection will be needed.

The picture on the left, showing the broken part and its associated 
drawing (above) show that the steel tube has fractured. Though the 
picture doesn’t make it obvious, the leg has failed at the forward 
attachment bolt hole – although this hole isn’t shown on the drawing 
and, as this is the point of maximum bending stress, it shouldn’t be 
there. The picture of the fracture face shown on the left is orientated 
correctly, top is top of leg. It shows three distinct failure zones – 
clearly, the top (nearly) half shows embedded corrosion product, so 
this section of the tube has been broken for some time. The owners 
recall that there was a very violent ‘shimmy event some time ago but 
they don’t remember any other heavy landings. 

Below this corroded area there’s a zone each side, which is 
notched and banded – in other words a progressive overload failure. 
The amount of material in the bottom section of the tube has finally 
been reduced to a point where it couldn’t support the taxiing loads 
and has suddenly given way. 

I suppose we will never know why this undercarriage has an extra 
attachment hole drilled in such an unsuitable place – presumably this 
has been done in the past by somebody who doesn’t understand 
stress management – but perhaps equally important here is that after 
a major potential overload event, a heavy landing or massive shimmy, 
it might be wise to dismantle the components so that they can be 
completely inspected. Photos: Malcolm McBride

Above This year saw three aircraft consumed by fire, very fortunately 
all these events occurred on the ground and there were no personal 
injuries. Of the three, two occurred during initial ground runs whilst 
preparing the aircraft for its initial flight test authority. I cannot imagine 
how both these owners must have felt after many hours of 
preparatory work, let alone the expense… for the want of a fire 
extinguisher. Photo: Kev Thomas /Hugh Thacker

Above The Pie Chart above gives a good pictorial representation of 
the types of incidents to LAA aircraft from the first of January 2019 
until mid-December 2019 – at the time of writing we haven’t 
completed our full analysis but, as we’ve seen in previous years, 
operational incidents predominate. The areas shaded in various 
greens show these operational events (when the principal cause of 
the event was a Human Factors (HF) related failure). The blue shaded 
areas represent events that ended up as an incident or accident 
because the pilot didn’t cope well with a technical failure of some sort 
– we call this type of event an Op/Tech. As you can see, incidents with 
a purely technical cause are a tiny minority. Photo: Joe Hadley and 
Mike Roberts

Right Rotax 912i (Series) engines 
were manufactured without a 
mechanical fuel pump so fuel is 
supplied to the engine via two 
independent electrical fuel pumps, 
which Rotax supply as an 
assembly. In October 2019, Rotax 
issued an Alert Service Bulletin 
(ASB) requiring owners to check 
their pump’s serial numbers 
because of an unspecified problem 
affecting pump assemblies within a 
certain serial number range. LAA Engineering issued an 
Airworthiness Alert and wrote to all potentially affected members and, 
though we haven’t received responses from everybody, none of our 
members’ pumps fell into the ‘affected’ serial number range. 

However, LAA Engineering remains concerned that very few 
technical details about the cause(s) behind the ASB have been 
forthcoming – and you cannot make good engineering decisions 
based on poor data. Rotax has just reissued the ASB, available from 
the Alerts section of our website, although this latest document allows 
users to change just an individual pump as opposed to replacing the 
complete fuel pump assembly. BRP: Rotax GmbH

LAA01.safety spot.V6.LB.indd   67 19/12/2019   15:58



54 | LIGHT AVIATION | January 2020

Safety Spot

Above Many of our aircraft have two or three axis auto-pilots fitted now. The picture above has been taken directly from a recently updated 
Airworthiness Information Leaflet (AIL) (LAA/MOD/EQUIP/002 issue 2) which requires the fitment of a cotter pin (split pin) and a large diameter 
washer on the drive arm of the auto-pilot servo to prevent the arm coming off the drive shaft in the event of a drive pin failure or the screws 
coming undone holding the arm to the central boss. A failure of this pin some years ago emphasises the point that a system will fail at its 
weakest point and that the autopilot, when fitted, becomes part of the aircraft’s flight control system. This updated AIL can be downloaded 
from the ALERTS section of our website. Photo: Roger Hopkinson

Below and right Over the last few Safety Spots, we’ve been stressing 
the critical importance of thorough ‘first flight of the day’ (Check A) 
inspections and a recent pre-flight ‘find’ by a conscientious pilot 
proves the point. 

The pictures show two examples of a failed wheel half, the picture 
on the right shows a catastrophic wheel failure that occurred back in 
October 2018. The aircraft involved was Herefordshire Gliding Club’s 
Eurofox tug which, at the time of the failure, had about 800 hours on 
the clock. After this failure event which, incidentally, happened whilst 
taxiing so there wasn’t any further damage, the club introduced a rule 
that the wheels on the aircraft must be inspected especially carefully 
during the Check A: 

The picture below shows the new ‘find’. Once started, a crack like 
this will spread rapidly through the metal and, as it does, the wheel 
half becomes weaker and weaker until component failure. It’s true that 
hanging a glider on the back increases the length of the take-off run, 
so the wheels have a much harder life, and it’s also true that these 
aircraft have a higher than normal utilisation. Having said that, this 
type of materials failure isn’t necessarily just about the rough 
treatment or the number of landings – under a microscope you can 
see that this crack’s likely origin is from an inclusion in the casting, so 
it could have begun its journey at any time. Photo: Malcolm McBride
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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 sketch abovet comes from Jodel owner, LAA Inspector 
and Aeronautical Engineer, Dr. Bill Brooks. Bill found cracking on his 
seat in the area surrounding the seat belt attachment - this 
attachment is brazed, and a general repair was agreed. Bill felt that 
the hole in the tube to which the seat strap attaches, a known area 
where cracks have been seen, could do with reinforcement – he used 
a washer to do this as you can see from his sketch – again, the DO 
don’t consider this a mod that needs approval… but, if you want to 
copy this good idea on your seat, bear in mind that any welding on an 
LAA aircraft must be done either by a CAA approved welder or by a 
person approved by the Chief Inspector. In this case Paul Grellier, of 
Hampshire-based Airweld Ltd., did the work for Bill, and he knows 
what he’s doing! Photo: Dr. Bill Brooks

Above We discussed the Jodel seat cracking issue in the last 
(December 2019) Safety Spot and we’ve received quite a bit of 
feedback about this issue. More than one Jodel owner has found 
cracks in a seat’s structure, either in the area of the seat strap hole or 
the seat belt attachment point. 

There’s always been a requirement to check this area for cracks at 
each annual inspection, but this repetitive inspection has now been 
given extra weight by the issuance of an Airworthiness Information 
Leaflet (AIL). Because the fabric of the seat needs to be pulled back 
each year to expose the structure, the continual re-stapling required 
to reattach the fabric of the seat back to the base cover, isn’t a very 
practical. The top picture on the left shows the original staples (which 
secure into a wood strip); the lower picture shows the method 
adopted by Jodel owner (and Chair of the LAA’s Safety Committee), 
Doug Blair. As you can see, he’s riveted eyelets into the fabric halves 
and has laced the back to the bottom – quite a neat idea that allows 
for regular inspections without any consequential damage. Our 
Design Department doesn’t consider this to be a modification needing 
approval. Photo: Doug Blair

LAA01.safety spot.V6.LB.indd   69 19/12/2019   15:58


