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The latest LAA Engineering topics  
and investigations. By Malcolm McBride

Malcolm looks at some emergencies ‘shortly after 
take-off’ and how to avoid what caused them…

Hello to you, and welcome to this August edition of Safety 
Spot. As always, I do hope that you and those close to you 
are well – an extra special wish in this complicated time of 
national, perhaps international, change. I guess, in future 
times, this period in our history will become known as the 

‘Covid’ period. Although, depending on how long into the future we cast 
our thoughts, future archaeologists might rather define our time as the 
‘age of plastic’ (what a terrible thought). Plagues, after all, have followed 
all human generations through time – so again – I hope all really is well 
for you.

Rewinding my mental spinner back to more recent times, I sit 
reviewing how best to tackle this August edition’s column. It’s coming up 
for mid-July, the earlier promise of a fine summer hasn’t produced the 
goods, but at least the rain is warmish. 

If I use my inbox as a measure of flying activity, and I suppose there 
would be an arguable connection, quite a few of you have found breaks 
in the weather over the last few weeks to get yourselves airborne. 

So, as I cast my eye over my picture file, scratching my head for a 
theme – and hey presto – I couldn’t see it for looking. Of the tales I have 
to tell, all four pilots involved in the associated incidents managed to deal 
with a ‘shortly after take-off’ emergency really well. Perhaps, taking a leaf 
out of the ‘how to stay alive and well when flying an aircraft’ book, after 
suffering a problem they concentrated on flying the aircraft down to the 
ground – in my view, the essential strategy.

There’s a lot going on engineering-wise at the LAA HQ at the 
moment, so I’d better get on with describing the first of our four 
emergency situations. 

This first tale concerns a de Havilland DH-82a Tiger Moth, which 
suffered a complete engine stoppage just after take-off, possibly the 
worst thing that could happen to a pilot looking forward to a dance with 
the clouds, perhaps having worked up to the challenge all week.

DH82a – Contaminated Fuel System
White Waltham Airfield has a place in my history. A few years before I 
was old enough to join the Air Cadets, I guess in the mid-1960s, I used 
to ride over to the airfield on my bike. Actually, the airfield wasn’t my final 
destination, that was the river at Henley, but I remember watching 
aircraft longingly, as most young boys of the time would. I have a very 
early memory of Peter Franklin showing me round his Hornet Moth, 
wings folded in his tiny hangar, I still recall the smell of dope, fabric and 
of course, aviation fuel – “Do you want a glass of orange chap,” he said, 
“you look as if you need it!”

Later, I became a staff cadet at the Air Experience Flight and I began 

Above This picture, taken from the Tiger Moth manual, shows the 
basic layout of the fuel system of a DH82a Tiger Moth aircraft. Note 
the positions of the sediment sump, tank drain cock, fuel filter and 
carburettor. Photo: LAA Library

my flying training so, when long-term Tiger Moth owner, Trevor Pegram, 
explained how he dealt with his engine stoppage as he climbed away 
from two-five grass, my mind’s-eye could easily recreate the picture that 
he would have been confronted with when everything went quiet ‘up 
front’. Certainly, at 250ft when the engine stops the options are very 
limited, almost wherever you are. The important thing of course, is not to 
let the airspeed drop off. This is especially true in an aircraft like the Tiger 
Moth, which I’ve never heard anybody describe as a ‘slippery machine’.

A pilot’s first action, when the engine stops while climbing away from 
the runway, must be to get the nose down below the horizon. Trevor will 
tell you I’m sure, if you ever have the pleasure of meeting him, that an 
Engine Failure After Take Off (EFATO) always takes one by surprise, 
which means that after a sudden, unexpected event, some time is 
automatically lost while the brain catches up to the new situation. Often, 
and I speak from experience here, by the time you’ve actually taken on 
board that your situation has completely changed, you’ll likely be really 
near the stall. Just getting back to a safe airspeed will take quite a lot of 
height, especially if there’s any wind gradient, but this has to be a pilot’s 
first objective – never try to stretch a glide in these circumstances.

There’s been a bit of discussion recently suggesting when it’s ‘OK to 
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turn back’ in such circumstances. It’s Fantasy Island stuff – if you ever 
suffer an EFATO, don’t go there. If you’re able to turn back safely, it isn’t 
an EFATO.

Anyway, Trevor learned to fly in the 1960s at Thruxton, a hotbed of 
flying training in those days, and he explained. “You wouldn’t believe it, 
even after all these years I could still hear my instructor.” 

“Watch your airspeed – No more than 30° either side for a field 
choice – Well done, OK, now open the throttle and overshoot.”

Trevor’s training kicked-in when it was most needed, and he 
managed to get his aircraft safely down into (“rather a small…”) field, 
without damaging either himself or the aircraft in the process. Jolly well 
done to him!

So, why was there no dance?
It turned out that LAA Inspector, Nigel Lemon, a Tiger Moth specialist, 
happened to be at White Waltham on this fateful day. As you can see 
from the accompanying pictures, he pulled the filters and it was clear 
that the fuel system was in a pretty bad state. There was no doubt in his 
mind that the reason for the sudden engine stoppage was that the fuel 
was unable to get past the accumulated rubbish in the main jet – 
engines don’t run well on air alone. In all my years I’ve never seen a main 
jet in quite such a state, so how on Earth could this have happened?

Working backwards, Trevor explained that this last short flight was 
the first for a few weeks, but as soon as he was able after lockdown was 
eased, both he and his son had flown the aircraft, and everything went 
really well during these earlier flights… so, this wasn’t the first flight after 
a long lay-up. 

“And,” Trevor continued, “We are very particular about fuel, the fuel in 
the tank was fairly new.” Digging further back, in fact, back to last year, 
Trevor explained that he had a small fuel weep from the steel fuel tank 
situated, as you can see from the picture of the DH82a fuel system, high 
up between the two top wings.

The tank had been removed and soldered up, and the fuel tank leak 
was fixed. “But then, winter came and went, then the COVID-19 
lockdown was introduced, so the aircraft hasn’t really flown much since 
last year. But we drained all the fuel out of her whilst she was hangared.”

Of course, we can’t be sure where this contamination came from, but 
I suspect that the flux used in the soldering process has played a part. 

Somehow, the ‘plumbers’ flux seems to have reacted with the fuel and 
chelated the loosely bound iron oxide particles created, perhaps while 
the tank lay empty.

This incident, because of a bit of skilled airmanship almost a 
non-event, does however highlight just how important it is to maintain the 
fuel system on an aircraft in tip-top condition. I wondered why Peter 
hadn’t seen any sign of this contamination when he did his regular 
maintenance or pre-flight fuel checks. It turned out that, because the 
drain plug on the Tiger Moth tank itself tends to seize… and there’s a 
consequent potential for damage to the fuel tank fitting (the tank, after 
all, is manufactured from very light gauge steel sheet), he had got into 
the practice of not opening it for a water and contamination check, 
effectively meaning he was relying on the water trap and fuel filter further 
downstream in the system.

A couple of lessons to take away from this that might just prevent 
another EFATO are as follows. First, you should make sure the drain 
valves/plugs in the fuel system are regularly serviced and work properly. 
I quite often see drain valves in 
poor condition, and this is a 
good sign that the 
owner of the aircraft 
isn’t checking the 
fuel regularly. The 
Tiger Moth tank has 
a settlage sump 
at the bottom, if 
you are lucky 
enough to own a 
machine like this, 

Above It’s important to check fuel filters regularly, and the picture on the left shows why. Over time, solid and semi-solid particles will settle. The 
picture on the right, showing the carburettor bowl removed from a DH 82a that had just had an engine stoppage during take-off, shows quite an 
accumulation of foreign object debris. Photos: Nigel Lemon

Right After an Engine Failure 
After Take Off (EFATO) LAA 
Inspector, Nigel Lemon, removed 
the main jet from the carburettor 
to see if his suspicion that the jet 
had become blocked was 
correct – as you can see, he 
was spot on.
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make sure that you build into your Tailored Maintenance Schedule a task 
to remove the sump drain plug and clear out any detritus – perhaps at 
the annual check – as well as, of course, paying more frequent close 
attention to the regular filters and water trap. 

The other lesson here, an old one really, is that it isn’t a good idea to 
leave a fuel tank empty, or even partially empty, for any length of time. 
As the temperature and humidity changes, sometimes on a day by day 
basis, metal tanks can generate water. With a steel tank especially, this 
will mean corrosion, but with all tanks, this will mean ‘generated’ water 
settling into the lowest point in the fuel system. 

Van’s RV-7 – Structural Failure of the Flap
In statistical terms, the most likely problem that you are likely to face just 
after take-off is, of-course, a problem with the engine. But this isn’t the 
only reason why a flight might need to be cut short and the aircraft 
returned to terra firma in short order. Such was the case recently when 
RV-7 owner, Kester Scrope, heard a loud bang, followed by severe 
vibration through the airframe shortly after take-off from his home strip at 
Bennington.

Kester recalls that the bang was heard very shortly after retracting the 
flap from its take-off setting. “The aircraft was being buffeted about but, 
tentatively at first, I found that the aircraft was completely controllable – I 
had absolutely no idea what had happened, but it was clear that all was 
not well with the airframe and that I needed to get down as soon as 
possible.”

Here’s Kester’s initial report:
“No problems were identified on the pre‐flight inspection. The 

aeroplane had not been flown for four months, and due to a flat battery, it 
was started with jump leads (assisted by another experienced pilot). The 
engine warm-up was normal. Flaps were in the fully down position, as 
was normal from the previous flight’s landing profile (Most RV-owners 
leave their flaps down when parked, by the way, to stop people standing 
on them to look inside the cockpit).

During engine warm up they were raised 50% for take‐off, as per my 
usual practice. 

Take-off was normal, and the flaps were fully raised on climb out. 
Climb out was normal, and I levelled out at about 1,500ft, my speed 
stabilised at about 140kt. All handling appeared normal.

After approximately five minutes, there was a loud bang from the 
starboard side followed by significant airframe vibration. I immediately 
reduced power and speed and selected a suitable field within gliding 
distance for a forced landing. With speed reduced to 90kt the vibration 
all but ceased.

My son, who was a passenger in the right-hand seat, noticed 
something unusual with the starboard flap and took a photograph on 
his mobile phone. When I saw the photo, it was clear that there was a 
structural problem where the trailing edge of the wing met the flap, 
and that the leading edge of the flap appeared to be sticking up into 
the airflow. 

With this additional information, and with the aircraft in a stable and 
‘flyable’ condition, I decided to continue with an immediate controlled 
precautionary landing, and that no attempt should be made to lower the 
flaps. Passing through about 1,000ft agl, I carefully established that 
control authority was still available and I reduced airspeed to 70kt in 
order to assess the safety of a reasonable approach speed whilst at 
height. In fact, control authority was surprisingly good, close to normal 
with a very small amount of left aileron required.

My chosen field was about 400 metres long and enjoyed a clear 
approach (and climb out). The flaps‐up precautionary landing was 
completed uneventfully.”

I think Kester handled this emergency situation very well, he’s a very 
experienced aerobatic pilot (an ex- British Aerobatic Team member), so 
you would expect some competent flying. But it’s not just ‘hands on’ 
ability that matters in a situation like this, Kester prioritised his tasks in a 
thoughtful and, as it turns out, absolutely correct order. First, as always, 
stabilise the aircraft. Then stabilise the passenger(s). 

It’s bad enough when you are in control of an aircraft in a ‘hairy’ 

Above This picture shows the reason why it was necessary for 
competition aerobatic pilot, Kester Scrope, to get his Van’s RV-7 
aircraft back onto the ground pronto when things started to go pear 
shaped just after take-off. As you can see, the leading edge of the flap 
has pushed itself out of the trailing edge and onto the top of the 
starboard wing; as you would imagine, this messed up the 
aerodynamics just a bit – Kester explained, all credit to the aircraft, the 
handling wasn’t dramatically affected. Photo: Mark Jeffries

Above When we checked the port flap, we noted that with just a slight 
pressure downwards on the flap’s trailing edge the leading edge would 
‘pop’ above the wing; this is clearly what happened on Kester’s aircraft. 
The sketch on at the top shows the flap in the fully up position. 
Photos: Malcolm McBride / Van’s Aircraft
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situation but, from an emotional perspective, it could be many times 
worse for the passenger. A few moments of reassurance, before the 
emergency drills, may prevent a last minute, perhaps very dangerous, 
moment of panic.

Though the aircraft appeared to be flying reasonably normally and it 
might be tempting to carry on, Kester, rightly in my view, decided to 
carry out a rapid as possible precautionary landing. After all, all Kester 
knew was that the flap was failing – why, and what else might be about 
to fail – are questions best answered on the ground.

I first heard about this when another very experienced LAA Flyer, and 
good friend of Kester, Mark Jeffries, gave me a call saying that I needed 
to look at this event. Mark drove over to Kester’s precautionary landing 
site to help out and, between them, they had worked out the leading 
edge of the flap, normally hidden within the trailing edge structure of the 
wing, had found itself above the wing. They were both sure that there 
must have been a mechanical or ‘rigging’ failure to allow this to happen. 

The flap was cycled down and the leading edge easily forced back 
into place. Apart from some minor fuselage scratching, caused by the 
flailing flap shroud, the aircraft was in perfect condition. Half flap was 
selected, and the aircraft recovered back to Bennington.

I visited the aircraft shortly after the event and was made extremely 
welcome by Kester. When I got there the starboard flap had been 
removed but everything else was as it was at the time of the incident. RV 
flaps across the range are simple plain flaps, operated manually using a 
lever connected via a torque tube. The flaps on this particular machine 
are driven by an electric motor which, via a screw jack, normally affords 
a maximum deflection from full up to 40° down. 

We measured the flap range on this example and found it to be 44° at 
full deflection and, although four degrees doesn’t sound much, it 
became clear that with this extra deflection, it took only a very light 
pressure on the trailing edge of the flap to cause its leading edge to pop 
out of its proper location in its housing in the wing – Kester was really 
surprised at this. It suggested that the flap rigging had been the cause 
of the problem. 

The flap motor used on this aircraft didn’t appear to have any range 
adjustment, certainly, there was provision to adjust the position of the 
flap, but not the total deflection angle. I emailed Van’s Aircraft and began 
a conversation with Rian Johnson, Van’s Chief Engineer. He explained 
that the operating jacks were supplied with a pre-selected range and 
that the maximum deflection allowed was actually 45°. He also explained 
that they had seen this issue, where the leading edge ‘popped’ when 
pressed and that this could be a problem for the unwary. 

We’re fairly sure that, because the battery was flat when Kester went 
through his pre-flight cockpit checks, he needed an external power-pack 
to start the engine. Kester has a connection for just this occasion in the 
footwell beside the passenger seat. After the engine start, we think that 
the assistant must have lent on the flap – popping it out of place. This 
wasn’t noticed by Kester, or his son, when they raised the flap to ‘half 
flaps’ for take-off.

Clearly, one lesson learned from this is that checking the flaps are 
properly housed is an important part of the pre-flight checks for RVs. I 
also have to say that I’ve never been keen on beginning a flight with a 
flat battery, especially with an aircraft that needs electrical power for one 
of the ignition circuits – I simply don’t think this is a good idea. Kester 
admitted that because of the poor charge in the battery, he didn’t cycle 
the flaps through their range as part of his pre-flight inspection – after 
such a long lay-up he agreed that this wasn’t sensible.

Anyway, this is the first time I’ve been to Kester’s strip at Bennington, 
I have to say it’s a fantastic location – almost like going back in time.

Van’s RV-9a – Wilksch WAM-120 – Engine Failure 
We heard via the forums that LAA Van’s RV-9A pilot and engineer Dave 
Boxall, had found himself unexpectedly in a field. When neither the 
aircraft nor the pilot is in any way damaged, a field landing due to an 
engine stoppage is not a ‘reportable’ event in the legal way of things. Of 
course, as a member of the technical support side of the LAA, I like to 
hear about every mishap… regardless of where the event might find 

itself placed on some hierarchical safety list. Therefore, I was pleased 
when Dave telephoned to let us know that he’d had an engine failure, 
and it looked like the reason for the failure was a broken crankshaft! 
Sometimes, as in this case, unexpected lessons will be learned from the 
most unexpected sources. 

Dave was flying his WAM-120-powered aircraft from a strip near Bath 
with his friend and co-builder of the RV-9A, Steve Hill, on a ‘fuel-up’ run 
to Dunkeswell. About 10 minutes into the flight, around Shepton Mallet 
for those of you who know the area, the engine started to vibrate, and 
then stopped producing power. As in such cases, Dave immediately 
brought the aircraft back to its best glide speed, changed fuel tanks and 
switched on the electrical fuel pumps – he noted that fuel pressure had 
disappeared – high-pressure fuel supply is critical for this two-stroke 
diesel engine. But it was to no avail, although the propeller was rotating, 
no power was being produced.

In an engine failure situation like this, it is essential that you find out 
where the wind is – after all, you cannot choose a landing site unless you 
know where the wind is coming from. Dave and Steve were now in their 
RV glider at about 2,000ft and, to quote Dave. “I couldn’t believe just 
how fast we were coming down.” Now. I wonder how many times I’ve 
heard that phrase over the years? 

Dave explained that they were flying into a stiff breeze and there was 
a good field straight ahead, so no heroics, straight into the field. Well 
done. Dave actually explained that he felt it was lucky that the aircraft 
didn’t go over as the field that was chosen was very boggy, you can see 
in the picture just how much mud had accumulated in the nosewheel 
spat. This aircraft was fitted with the big ‘Bill Knott’ modified nosewheel 
kit and this, coupled with the stiff breeze, saved the day.

Although there are no new WAM-120 engines being manufactured, 

Above Well done to RV-9A pilot, David Boxall, for pulling off a fantastic 
field landing after his engine stopped abruptly. As you can probably 
work out from the engine cowling, Dave’s aircraft is powered by a 
Wilksch WAM-120 diesel engine. Photo: Dave Boxall

Above It was initially suspected that the crankshaft had failed on his 
engine – the propeller was able to turn but it was clear that the 
cam-driven exhaust valves weren’t operating. These pictures give the 
first clue that all was not well with the connection between the 
crankshaft and the cam drive gear, as you can see, two attachment 
bolts are missing and the evidence of their departure remains 
embedded in the alternator body. Photos: Gus Gingell, Dave Boxall
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the company that holds the rights for the engine, Appletree Innovations 
(ATI), still offers service support. I spoke to ATI’s Chief Engineer, Phil 
Franklin, letting him know that one of the engines looked as if it had 
suffered a crankshaft failure – but the engine itself was about to be 
stripped down by a vintage engine specialist, Gus Gingell. 

I’ve met Gus a couple of times at Turweston, he knows the original 
designer of the engine, Mark Wilksch, very well, so I could tell that I 
wouldn’t be short of technical expertise during the investigation into 
this failure.

As it turns out, Gus found that the crankshaft itself hadn’t failed and, 
reminiscent of problems we’ve suffered with Jabiru flywheel bolt 
failures, it looks like the bolts that attached the main timing gear to the 

Above Jim Blaylock and partner Carol’s lovely Steen Skybolt. Photo Jim Blaylock

crankshaft had failed. From the fracture face evidence, fatigue looked 
to be the cause. 

Further work showed that two things were working against these bolts 
from a fatigue point of view. The first was that there appeared to be a 
nasty stress raiser between the bolt head and its shaft – removing a bolt 
from a serviceable engine showed clear distress in the metal here. The 
second reason, in Gus’ view, was that the aluminium spacer between the 
crankshaft and the timing gear introduces a thermal expansion cycle into 
the equation. A soon as the engine got hot, the difference in the 
expansion coefficients between steel and aluminium meant that the 
tension in the bolt was raised to a much higher level than when cold.

I created a file for this event and, as normal, collated all the other 

Above Gus Gingell, a vintage engine specialist who works with the designer of the WAM-120, Mark Wilksch, stripped the failed engine for the 
owner. Fracture face evidence appears to show that the failure of the bolts is due to fatigue. This has been exacerbated by a point loading 
(stress raiser) because of a sharp corner between the head of the attachment bolt and its shank. Photos: Gus Gingell

LAA08.safety spoty.V4.LB.GRN.indd   68LAA08.safety spoty.V4.LB.GRN.indd   68 21/07/2020   11:4821/07/2020   11:48



August 2020 | LIGHT AVIATION | 55

Safety Spot

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.

WAM-120 failure events. A couple caught my eye. Indeed, they were 
carbon copies of this latest failure, at least from the engineering point of 
view. Digging further, I noticed that following the previous failure, there 
had been a Factory Service Bulletin (WA-SB-07) created which 
mandated a life of 100 hours for these bolts – I noted that Dave’s engine 
had completed about 550 hours. Naturally, I asked him if the bolts had 
ever been changed during the engine’s life, indeed, had he seen SB 07? 
The answer was negative for both questions.

For some reason, though this SB had been written following an 
engine failure, it was never promulgated by the company supporting the 
engine. Naturally, we’ve now mandated the SB and you’ll find it via our 
Alerts section on the LAA website. The Chief Engineer at ATI has made 
sure that it’s also up on their website.

Skybolt partial engine failure
Jim Blaylock and his partner Carol have quite recently taken ownership 
of a lovely Steen Skybolt, which they’re operating from Fenland airfield. It 
takes a while to feel completely comfortable in a new aircraft, so there’s 

Above The picture on the left shows the extremely solid connection as fitted to a Bulldog – it’s unlikely that the outer on this cable is going to 
move anywhere. The picture on the right though (showing a carburettor heat control), is similar to that used on the Steen Skybolt’s mixture cable. 
It is essential, when carrying out both the initial and duplicate inspection of engine controls, that an assistant operates the control whilst the 
inspection is being performed. Photos: Malcolm McBride

always a bit of finger-crossing that in the first few hours you’re not going 
to be faced with a technical failure. Recently however, Carol was faced 
with a partial engine failure just after take-off, so it’s a big ‘well-done’ to 
her for getting the aircraft back down on the ground safely. Sadly, the 
aircraft tipped on its nose after landing, causing minor damage to the 
port spat and tailwheel – of course the engine will also need a shock-
load inspection.

The reason for the engine’s partial failure was that the mixture cable’s 
outer had come loose, and the engine was leaning out. Unfortunately, 
we don’t have a picture of the failed outer from the ‘event’ aircraft but two 
examples showing cable connections are pictured. The simple 
attachment system used on the Skybolt is prone to loosen over time, so 
requires thorough inspection.

With that, as the evening is now upon us – and it’s stopped raining – I 
shall return to repairing my boat’s rudder. It’s on trestles in my back 
garden and I want to get back onto the water before the summer, such 
as it is, disappears into history. Boats, perhaps like people, are pretty 
useless without a good steering mechanism. Fair Winds. ■
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