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OCTOBER is a smashing 
month... well, if you’re 
an upbeat sort of 
person like me and 

think most months are pretty 
smashing, I hope you’ll agree 
October in the UK stands head and 
shoulders above the crowd in the 
smashing stakes. 

I know, I’m a product of the 
1970s, “Child of the Universe’ and 
all that but, man, just check out the 
colours and feel the wind”.  

Actually, on a rather less poetic 
tack, I know October is upon us 
because the pile of blue Permit 
renewals waiting for my attention 
is, like the length of the day, 
getting smaller. That gives me a 
bit more time to see what’s going 
on in the other pile... the crash and 
bash pile! 

I have to say this other pile is 
quite large, depressingly so.... 
winter work. 

Fortunately, in most cases 
anyway, many of the issues are 
fairly minor in nature and the 
resulting repairs are not too 
burdensome. A smaller proportion 
though, as I am sure you can 
imagine, contain the rather more 
harrowing stories.

In this month’s Safety Spot I will 
be sharing a couple of incidents 
from the pile that have befallen 

fellow aviators recently. If you are 
like me and on opening a magazine 
you fi rst check out the pictures, 
you will already know one of 
the incidents featured concerns 
a non LAA type, a Percival P.56 
Provost. This defi nitely would 
have come from the harrowing 
section but, operating on a Permit 
administered by the CAA, it 
shouldn’t really be in my crash and 
bash pile at all. 

Nonetheless, there are so many 
pertinent lessons to be learnt from 
the recently published AAIB report 
I know you wouldn’t thank me for 
missing it out.

The other incident concerns 
another control surface jam on a 
Jabiru aircraft. Again, the control 
aff ected was the rudder but this 
time, sadly, the aircraft ended up 
crashing and was badly damaged. 

As both occupants escaped 
with only minor cuts and bruises 
I wouldn’t class this event as 
belonging in the ‘harrowing’ 
section of my pile but, as regular 
readers will remember, this 
accident was predicted and I 
am a bit dis-chuff ed that it has 
happened at all.

Before I get into the meat and 
grist of these two items may I take 
a few moments with one or two 
items of housekeeping?

PERMIT FEES
Those of you in the very good 
position of owning and operating 
an LAA administered aircraft 
will have, I expect, had cause to 
chat with the lovely Fiona, the 
Engineering administrator mostly 
responsible for Permit Renewals. 
She’s my right hand man, if that’s 
not, even in today’s accepting 
times, mixing genders rather 
excessively. She’s a pretty busy 
person generally but her ‘busy-
ness’ has been increased massively 
since April because so many of you 
are underpaying your renewal fees 
and this is holding up the whole 
process.  “Why so?” I hear you ask.  

Well, in April, engineering fees 
went up a little (actually in line 
with infl ation) but, for all sorts of 
reasons, the Permit Applicants, 
that’s you, didn’t know this. 
Normally, the up-to-date fees can 
usually be found in the magazine 
(I know, they were missed out last 
month because I had a lot to say 
in my Spot) but failing this, you 
can fi nd the current charges on 
our website (in the Engineering 
section). Or, please feel free to call 
to check the relevant charge. You 
can pay by credit card, if you wish, 
at the same time but we won’t 
‘take’ the money until we receive 
the blue form (FWR/1).

THAT ODD RULER!
Thank you for all your calls about 
the possible uses for the rule, 
used to give scale to the Shadow 
fuel tank debris featured in the 
September edition of Safety Spot. 
You were all wrong, as you can see 
from the picture. I would never 
have guessed this object’s correct 
usage but I am happy it isn’t from 
the medical device suggested 
by one member (you know who 
you are and we get quite enough 
exercise thank you!).

ANOTHER JABIRU JAM
A couple of incidents to concentrate on this month

ONE quickie fi rst: take a look at the picture of 
this broken exhaust and note the captions. I 
know I’ve bashed on about this subject a fair 
bit just lately but I feel no shame in reminding 

owners and pilots of the dangers of cracked or 
leaking exhausts. This is especially true when 
one considers the time of year when, those of 
you that are lucky enough to have heaters in 

your aircraft will probably be running them ‘full 
blast’. We’ve had two, possibly three, horrible 
incidents in the UK this year where smoke/fume 
inhalation has ended in tragedy. 

Broken Exhaust

Phil Burton noticed an exhaust smell after stalls in his Pioneer 300 so he 

decided to remove the bottom cowl to have a good look...

... which proved a wise thing to do as he found a broken manifold. 

Remember, during an inspection problems are not always that obvious.

I couldn’t work out what the ruler 

was – neither could any of you!

Who would have thought it? A set 

square. Thanks to Dave Wood.
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I CAN imagine, as you have just read the 
heading, the sense of dèjá vu you just 
felt. Don’t worry - I had the same tingling 
sensation. Surely, there must be some kind of 
administrative lag, or am I having a funny turn?

I almost couldn’t believe it when we received 
an Initial Accident Notifi cation from the AAIB 
just a couple of weeks ago concerning an 
accident that had occurred in Norfolk involving 
a Jabiru J160. After a few telephone calls it 
became apparent I was on a psychological ‘even 
keel’ and another Jabiru had suff ered an in-fl ight 
control seizure.  

In this incident, as soon as the nosewheel 
touched the runway, the aircraft veered to the 
left. Naturally the pilot, LAAer Donald Sargant, 
applied right rudder, but this appeared to be 
jammed. The aircraft left the runway onto the 
soft ground and the nosewheel buried itself in 
the mud. I spoke to Donald and he said that 
everything had been completely normal up to 
the point where right rudder was required to 
keep the aircraft straight. After that, everything 
is a ‘little blurred’. 

The inertia was enough to fl ip the aircraft onto 
its back and it is a testament to the design of 
this aircraft that the fuselage structure, post-
accident, is almost undamaged. The doors still 
opened normally, and the two occupants, Don 
and his passenger, both evacuated the aircraft 
with just a few bumps and scratches.  

As a slight aside, regular readers may 
remember a few years ago when we were 
plagued with RVs going over on their 
nosewheel. I recently spoke with one of the 
‘victims’ of one of these RV turnovers, Bill Knott, 
who, after over a year, is still suff ering the 
after-eff ects of being bounced around a cockpit 
when his aircraft turned over. Bill is quite a 
short chap and, in consequence, had to position 
himself in the aircraft in a fairly supine position. 
He used purpose made bolster cushions and 
extensions on the rudder pedals which, under 
normal circumstances worked well but, when 
the aircraft turned upside down, the aircraft’s 
harness wasn’t as eff ective as it should have 
been. We are looking into this incident to see 
whether a crotch strap would have prevented 
Bill’s injuries.

This highlights that Don and his passenger 
were very lucky indeed to get away without 
being injured. Control jams are very, very, 

dangerous. As far as the aircraft type itself 
is concerned, this was defi nitely third time 
unlucky.

Before I get into the issues surrounding this 
accident let me briefl y review the problems 
we’ve had with Jabiru controls over the last 
couple of years. You can, if you wish, review 
these incidents in past Safety Spots. This report 
necessarily focuses on the Jabiru as a type, but 
regular readers will remember we’ve had other 
aircraft that have had ‘after landing’ control 
issues. Remember the Avid with the steering 
arm that over-centred and the Europa with the 
stuck outrigger? And I know of one near-miss 
involving a Pietenpol aileron.   

The fi rst incident of a jamming Jabiru control 
surface concerned an aileron jam during an 
air test on a J400. The pilot kept his head 
and managed to free the control before the 
aircraft inverted in fl ight. This was a close call 
and, if you haven’t read about this yet, you 
still can (Safety Spot, March 08). In addition 
to the Safety Spot article we issued an LAA 
Airworthiness Information Leafl et (AIL) 
MOD/346/001 issue 1 requiring checks. In 
principle, these checks were against the (then) 
agent’s Service Bulletin STSL-004.  

The next incident was reported to us at the 
end of July this year and concerned another 
J400. This time a rudder had jammed during 
a demonstration fl ight (demonstration of 
side-slipping to a prospective purchaser) and 
I wrote about this incident in the August 2010 
Spot. This pilot knew there was a problem and 
held the nosewheel off  for as long as possible 
after landing which helped in avoiding disaster 
but the main reason the aircraft didn’t fl ip was 
that the aircraft was landed on wet grass which 
allowed the nosewheel to skid. We felt this was 
one close call too many and we issued another 
Airworthiness Information Leafl et – this time 
calling for clearance checks against a Jabiru 
Factory document, JSB019-1.

To get back to the recent Norfolk crash; the 
fi rst thing I checked of course was whether the 
aircraft had been inspected against the AIL, 
was it ok or did it need modifying? It had been 
checked and no mods had been required. The 
LAA inspector involved was sure there was 
enough clearance and signed the aircraft off . I 
then spoke to the pilot and he was absolutely 
certain the rudder had jammed, and the 
evidence was still there, he sent me photos of a 
rudder that had indeed jammed. What could 

Jabiru J160
- Rudder Jam During Landing

‘Control jams are very, 
very dangerous... this 

was defi nitely third 
time unlucky’

Checking for clearance between rudder and fi n. 

Starting at the bottom, a 3mm gauge can easily 

be inserted...

...but by the middle of the fi n, it’s getting a bit 

tighter for the gauge. This process continues 

over the page....

This is a picture no owner wants to take... do not fl y your aircraft if you have any suspicion controls 

are incorrectly rigged. Structures fl ex and there must be room between moving parts for this.

➽
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be going on here, what could possibly jam a 
rudder during a completely normal landing?

I spoke to the engineer, delegated by the 
insurance company to repair the aircraft. He 
pointed out the rudder was defi nitely jammed 
against the fi n, but, and no pun intended, 
here’s the rub. There was a possibility this had 
happened as the fi n hit the ground after the fl ip. 
Francis Donaldson, our Chief Engineer, decided 
that we should travel to Norfolk to see what was 
going on for ourselves.

During our visit it became apparent the 
most probable cause for this jam - and, after 
measuring things up carefully, a jam it most 
certainly was - was that there was insuffi  cient 
clearance between the leading edge of the 
rudder and the trailing edge of the fi n. We 
were very careful during this inspection to 
take account of possible distortion caused by 
the accident itself and we actually had the top 
rudder hinge replaced as the fi tted one was both 
rather worn and slightly damaged.  

At full left defl ection there was plenty of 
clearance, at full right defl ection there was 
(just about) enough clearance. But, and this is 
the issue, at the point that the leading edge of 
the rudder passed the trailing edge of the fi n 
the clearance was far less than the minimum 
recommended by JSB019-1, 3 mm. It is this 
point of overlap where suffi  cient clearance is 
essential, even after pressure is being applied 
(simulating aerodynamic or inertia loads) to 

close the gap.
The Jabiru, as a marque, started out as a 

small two-seater aeroplane in the early 1990s. 
Since then the aircraft have evolved into the 
big four-seater J400 and J430 series machines. 
Along the way there have been many design 
changes to fuselages, wings and empennages 
and it can be quite diffi  cult, when looking at an 
individual machine, to actually work out what 
you’re actually looking at - some of the design 
changes are very subtle. Jabiru control surfaces 
come in several basic forms, all being hinged 
by short lengths of piano hinge mounted off -
centre. On the side opposite the hinge, various 
aerodynamic shrouds have been used

As far as the jamming issue is concerned 
there are two basic confi gurations. One, where 
the shrouds of the moving control surface are 
designed to overlap throughout the control 
surface travel. Two, where after a small amount 
of defl ection, there is no overlap – in eff ect, the 
control surface comes out of the slot provided at 
the planes trailing edge. 

Take a look at the photographs taken of 
the aff ected rudder which clearly shows this 
rudder didn’t meet the requirements of our 
Airworthiness Information Leafl et.    

We’ve had a look at the Airworthiness 
Information Leafl et and Jabiru’s own 
instructions over this and are happy that they 
are perfectly reasonable instruments. However, 
because it looks like one fi eld engineer didn’t 
fully understand the requirements there’s a 
chance that others might be confused. 

We are about to write to owners emphasising 
the problems associated with tight control 
surface gaps. 

In this particular case the problem was at the 
overlap, in other cases that have been picked 
up by the agent during checks and modifi ed, the 
problems were elsewhere. There are a number 
of diff erent control surface designs out there in 
the fi eld, some with rounded edges, others with 
straight, some with overlap and some without. 
Some hinge attachments are very rigid, others 
allow some movement. In some ways this is just 
normal LAA diversity.

When inspecting an aircraft always think 
about a control system as a whole, get 
somebody else to operate the controls in the 
cockpit and check the operation of the whole 
system and remember, no two homebuilt 
aircraft are going to be exactly the same, which, 
after thinking about it a bit, is exactly as it 
should be.

‘When inspecting an 
aircraft always think 

about a control system 
as a whole’

Here’s a close-up of the problem: as force is applied to the hinge area with 

rudder applied, the leading edge of the rudder comes out of the socket 

off ered by the fi n at the trailing edge. This is the ‘overlap’ and it varies 

widely  from machine to machine, and because of diff erences in the build,  

from one end of the control surface to the other.

... and by the top of the fi n, there’s no way the 3mm gauge will fi t. The 

clearance is too tight to allow for any fl ex. 

After the aircraft was recovered to the workshop, the Jabiru’s rudder circuit 

was checked carefully to ensure the reported jam couldn’t have happened 

elsewhere. I was surpised to note how close the nosewheel steering 

mechanism came to the exhaust. Something to watch out for.

This demonstration was by Gary Cotterell of Jabiru UK agent, Skycraft. Note 

the test requires a force of about 15lb to be applied at the top of the rudder.
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IN last month’s Safety Spot I discussed what we 
mean by ‘On Condition’. This came up because 
of the crash involving the ENMA Tigre powered 
Jungmann where, although there were multiple 
causes for the accident, a suspect fuel pump 
and low cylinder compressions were implicated, 
at least as possible contributing factors. Don’t 
forget, if you haven’t read about this yet, all the 
old Safety Spots are online (in the Engineering 
section of our website).  

Thanks to all of you who have contacted me 
and freely off ered advice and feedback about 
the various aspects thrown up by this accident. 
The issues, almost inevitably, have turned out 
to be extremely complex. We’ve taken to heart 
much of what you’ve suggested and agree it 
is probably about time to look carefully at the 
maintenance, overhaul and other operational 
aspects of engines fi tted to LAA Aircraft.  

Sometimes, the apparent need for decisive 
action is carried along by a wave of events. The 
Jungman accident occurred in May 2009 and 
shortly after, in July, another nasty accident 
occurred which also claimed the life of the 
aircraft’s pilot. 

The aircraft involved was a Piston Provost 
and the reason for the crash, and I am mindful 
I talked about the diffi  culty of defi ning specifi c 
reasons when we discussed the Jungmann, was 
that the engine catastrophically failed.

The P56 Provost was brought into service in 
the Royal Air Force as a basic training aircraft 
in 1953 and served our nation well through to 
its retirement in 1969. I always thought the Jet 
Provost was derived from the piston version 
but, chatting to ‘those in the know’, this was not 
strictly true. Development of the two types was 
essentially parallel. Where the jet machine was 
powered by the wonderful Viper Turbojet, the 
piston version used the Alvis Leonides 503/6A 
nine cylinder radial rated at 550hp. 

The aircraft in question was one of only a very 
few fl ying examples. I had a quick count and 
came up with six aircraft still registered with 
the CAA with only two, possibly three, actually 
fl ying. As an aside, I believe the P56 undergoing 
restoration at Shoreham recently fl ew on test 
but, because of propeller snags, ended up being 
badly damaged on landing.  

The particular machine being discussed had 
accumulated about 4000 hours, most of these 

‘in service’. The aircraft entered private use in 
1969 and since then, about 40 years, a little 
less than 400 hours have been fl own. That’s a 
simple average of less than ten hours a year, 
quite a low utilisation rate.

The Air Accidents Investigation Branch (AAIB) 
thoroughly investigated this accident and, if 
you are up to it, you can read the full report by 
downloading it from the AAIB’s website. 

Working backwards through the evidence, 
which is the general direction in accident 
investigation, the pilot appears to have been 
fl ying normally at about 2500ft when the engine 
failed. It looks like he tried to get a MAYDAY 
off  but this was overspoken and not noted by 
air traffi  c services. He managed to get the fuel 
valve turned off  but that was it, I’m afraid. 
There was a serious fi re and dangerous fumes, 
probably hydrogen cyanide, a breakdown 
product of PVC electrical insulation, probably 
entered the cockpit via a damaged ventilation 
duct and there’s no evidence that the pilot tried 
to conduct an emergency landing.

The engine failure was caused by a broken 
gudgeon pin that connected the ‘master rod’ to 
the piston in cylinder number six; this is one 
of the two bottom cylinders in a nine cylinder 
radial. For those not familiar with radial engines 
I should explain that to allow for power strokes 
through a single plane there is one ‘master’ 
connecting rod to which are connected the other 
connecting rods. These other rods are known as 
‘articulating’ rods. 

There was clear evidence that the failure of 
the gudgeon pin in the number six cylinder led 
to it becoming dislodged from the crankcase 
which, in turn, displaced the induction pipe 
starting, or perhaps more accurately fuelling, 
the resulting fi re.

Close examination by scientists has shown the 
gudgeon pin’s history to failure, and thanks to 
our colleagues at the AAIB for letting us show 
you these pictures. The metallurgical evidence 
is very interesting and it is worth explaining a 
couple of things.  

The fi rst is that each beach mark probably 
represents an engine start up. This, as it 
was described to me, is because for a beach 
mark to form there needs to be a period of no 
load. I hadn’t thought about this before, but 
it makes sense. In the case of our pin, and 
accepting this rule, there are about 35 start/
stop cycles which dates the initiating overload 
to somewhere about June 2008, roughly a 
year. This is important evidence regarding 
questions about the initiating overload as the 
aircraft had suff ered a propeller strike in 2005 
which lead to the gearbox being inspected and 
subsequently replaced. In addition to this a 
borescope inspection of the engine was carried 
out with no fault found.

Another thing that became apparent 
because of the metallurgical evidence is that 
the gudgeon pin must not have been free to 
rotate. I was always taught that it is important 
for gudgeon pins to be free to rotate and 
often designers will provide some slight bias 
which drives shafts slowly around in normal 
operation; this spreads the load in this highly 
loaded component, increasing their fatigue life.  

After chatting to a couple of LAA engine 
afi cionados though it would appear that this 
seized, if that’s the correct term, gudgeon pin 
is not an unusual feature on engines that they 
inspect. Either way, the fact that this pin was 
not free to rotate was a contributing factor 
towards its failure.

One feature of the radial engine, which can be 
rather annoying, is oil accumulation in the lower 
cylinders. A signifi cant amount of oil can build 
up in a very short period of time, and it doesn’t 
take much imagination to guess on the damage 
that would be caused if an engine was started 
with a cylinder half full of incompressible 
liquid. Normally, before starting, a radial will 
be ‘pulled through’ enough times to ensure all 
the cylinders only contain gas. This can be a bit 
time consuming, especially if the engine is fi tted 
with a reducing gearbox, but it is essential 
to prevent hydraulic lock. If there is any 

P56 Provost T1- Engine Failure

In this Scanning Electron Microscope picture, the structural problems of this material are clearly 

visible. The gudgeon pin is one of the most highly loaded components in an engine. The material has 

to be tough enough to withstand high impacts and yet hard enough to resist wear. This picture shows 

the failure area under slight magnifi cation (about x6). Look how the material has progressively 

yielded and failed, reducing the cross-sectional area until it is no longer strong enough.

This internal corrosion would be very diffi  cult 

to see even during a strip inspection when you 

consider the whole area would be covered in oil. 

Corrosion not only reduces the load bearing size 

in a component, it can (normally does)  generate 

corrosion pits which can act as a focus for stress 

and lead to a fatigue crack.
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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  £105
391 - 499kg £140
500kg and above  £190
Three seats and above  £210
Modifi cation application  
Prototype modifi cation £45

Repeat modifi cation £22.50
Transfer 
(from CofA to Permit or CAA Permit to LAA Permit)
Up to 499kg  £135
500 kg 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
Latest SPARS - Issue 15, April 2009

LAA ENGINEERING SCALE OF CHARGES 

sparking plugs must be removed and the fl uid 
drained off  before an attempt at starting is 
made. Some engines, though not the Leonides, 
provide removable plugs to allow for drainage.

As well as being time consuming, this 
procedure can be a bit messy and another 
procedure is sometimes employed by aircrew 
and line technicians. This ‘alternative’ 
procedure involves working the fl uid out of the 
cylinder a little at a time by backwards and 
forwards movement around tdc. Interviews, 
conducted by the AAIB with personnel involved 
with the Provost, suggest this was the method 
they normally employed to clear an hydraulic 
lock.   

US Air Force powerplant manuals written in 
the 1950s warn strongly against this ‘alternate’ 
approach to clearing a lock as it is possible 
for the supposedly removed oil to be caught 
in the induction tubes only to be sucked back 
into the combustion chamber during start-up, 
potentially, causing a damaging materials 
overload condition within the engines 
structure, particularly gudgeon pin, connecting 
rod, big end and cylinder securing nuts.

I spoke to LAAer, Mike Vaisey from Vintech (a 
vintage engine specialist company), about this 
and he said they have had examples of bent 
connecting rods which they believe to have 
been caused by a partial hydraulic lock during 
start-up. The engine concerned appeared to run 
normally for some time after the event. I know 
that recently the radial engine in a local aircraft 

has had to be changed for the same reason.
Whenever there is an aircraft accident I 

believe that it is very important to get to 
the bottom of the essential causes. In this 
particular case the report is interesting and 
incisive but, as with so many aircraft accidents 
there are multiple reasons why this pilot lost 
his life. It is therefore not sensible to rush into 
specifi c fi xes for unspecifi c problems.

Because the gudgeon failed as a result of 
fatigue, which can be seen to have originated 
from a corrosion pit inside the bore, does this 
mean that we should check every engine for 
internal corrosion and, if so, at what interval? 
Can we ever be sure this pin wouldn’t have 
failed if it was corrosion-free because of 
overload during an hydraulic lock being 
encountered during an incorrect starting 
procedure? Would it make any diff erence where 
the aircraft was stored? What about usage, 
should that be taken into account? What about 
the known problems associated with PVC 
insulated electrical wire, should all the original 
wire be replaced on all old aircraft?

Would this pilot have escaped with his life 
had he been wearing a parachute, mandatory 
on this type whilst in service?        

One of our goals as an organisation is to 
‘continuously improve our safety record’ 
and our primary vision is to promote ‘safe 
and economical operation of sports and 
recreational aircraft, with the minimum of 

regulation’. These are fi ne aspirations and, 
if you were to attempt to build an equation 
from these words, safety (mentioned twice 
incidentally) would be counterweighted 
against economics. The fact that very few 
people would want to involve themselves in 
an unsafe sport sets further global parameters 
and more brackets will be required if we 
remind ourselves that the LAA doesn’t operate 
in a vacuum - we’re a government approved 
organisation.   

Every year we, and our engines, get 
older so temporal aspects apply. We may 
be approaching a point in time where our 
‘hands off  until necessary approach’ may 
need reviewing or, at least, better defi ning. 
Reference our imaginary formula above and 
you will note it is not just the ‘doing’ - it’s the 
‘seen to be doing’ that will balance up the 
numbers. 

For this reason the LAA will be hosting a 
seminar in the near future, probably after 
Christmas, where we can discuss the complex 
issues surrounding the maintenance and 
overhaul of engines in LAA aircraft. We’re not 
exactly sure what form this event will take but 
if you think that you could bring something to 
the party then let me know. Watch this space 
for further details, one sure fact is that I will be 
asking Barry Plumb, our management board’s 
engineering representative and fuels guru, to 
give one of the talks.  Fair Winds.

Here is the corrosion pit that acted as a start 

point for the crack which led to the failure of 

the gudgeon pin from the Alvin Leonides engine 

featured. 400 micrometers, by the way, is 

0.4mm so this pit is about 0.2mm wide.

One aspect considered was the possibility of Stress Corrosion Cracking (SCC). This was ruled out as 

the failure mode in SCC is along the grains, ie inter-granular. This failure was trans-granular.
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