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WELL, here we are at 
the dawn of another 
New Year. I hope that 
you had a great time 

during the holidays and that the 
winter weather didn’t disturb 
your plans too much. We’ve had 
a fair amount of disruption here 
in what I suppose you could 
loosely describe as the South 
Midlands. I’m writing this just 
before Christmas, slightly sweaty 
having just dug the car out, and 
I’ve noticed that it has just started 
snowing again!

Actually, this is the second 
introduction to Safety Spot that I 
have written today, the fi rst having 
disappeared into the ether due to 
a combination of incompetence 
(on my part) due to not saving 
stuff  as I go and incompetence 
(on somebody else’s part) due to 
a short power ‘outage’. Looks like 
the holes in the cheese lined up, 
still, no damage.

I mentioned in the last Safety 
Spot that LAA Engineering will 
be hosting a seminar in the New 
Year.  We’re calling this seminar, 
‘Ageing Engines - Balancing the 
Maintenance Challenges’. 

If you have a particular interest 
in the care and management of 
the engines that are used in LAA 
aeroplanes, then you will fi nd this 
seminar very interesting. 

We have speakers booked 

fromthe UK CAA and UK AAIB as 
well as experts from the engine 
building and overhaul worlds.

Barry Plumb, the LAA’s fuels 
guru, will be updating us all on 
progress towards the acceptance 
(or otherwise) of ethanol-based 
motor fuel in Permit aircraft. He 
will be explaining how the various 
countrywide test programmes 
are getting on and, by explaining 
the results, what sort of system 
changes we’re likely to have to 
make if we want to carry on using 
motor fuel now that most of the 
UK’s fuel contains alcohol.   

One of the many highlights will 
be an interactive forum where 
expert panellists will debate 
questions ‘from the fl oor’. We 
think that this will provide a 
platform for a lively discussion as 
the determination of maintenance 
requirements is, in itself a 
complex subject. 

The risk of an engine failure, 
itself diffi  cult to predict, is 
bound to be weighted diff erently 
between aircraft with diff ering 
performance envelopes. This is 
refl ected well in the ‘light touch’ 
maintenance requirements of 
microlight types but, just because 
an aircraft is small and light, 
doesn’t necessarily mean that it 
would be easy to land in a fi eld in 
an emergency.

It may seem a given that more 

maintenance can only equate to 
safer operation, but many would 
disagree. How often should a 
crankshaft be removed and what 
rules should require it? How much 
corrosion is acceptable in a part 
and who makes that decision? 
Should the manufacturer of 
an engine have the whip hand 
in deciding the appropriate 
standards in LAA Permit aircraft?    

 Many of the engines in LAA 
aircraft are defi nitely moving 
into old age; the ubiquitous 
Continental A65 engine, just as an 
example, started its life in the late 
1930s. I have no doubt that some 
of these engines, at least 1940s 
examples, will still be operating in 
LAA machines well into the future. 

One of the benefi ts of operating 
an LAA aircraft is the fact that we 
can still use these engines that 
would, had they have been fi tted 
to a ‘certifi ed’ commercial type of 
operation, have been pensioned 
off  long ago. Some would say, of 
course, that an engine operating 
in an LAA aircraft is enjoying 
augmenting its pension with a 
little work!  

There can be no doubt 
though, that an older engine 
will have diff erent maintenance 
requirements than a newer 
machine. These diff erences, or at 
least, how these diff erences are 
accommodated within the LAA 

maintenance regime, is one of the 
topics that we shall be exploring 
at the seminar. 

The term ‘On-Condition’ is 
often used by maintainers but 
what does this term really mean?  
Establishing engine condition is 
critical to fl ight safety, yet the 
basis upon which checks are made 
is often badly defi ned and poorly 
understood.  

The number of tickets for this 
seminar is very limited and 
applications should be made, 
in the fi rst instance, using the 
form on the LAA website. On this 
form there is a space to write a 
question, please use this facility; 
whether you are successful in 
obtaining a ticket or not your 
question is important. 

Later in the year Safety Spot will 
feature an Ageing engine ‘special’ 
which will include a full report 
about proceedings at the meeting.  

One other aspect of fl ight safety 
is the collection of ‘event’ data. 
The LAA is looking to ‘up its game’ 
in this department over the next 
few months. I must admit I have 
grown quite fond of the term 
‘event’ when used in connection 
with, what used to be called, 
accident reporting.  

When you think about it, an 
engine failure (event) leading 
to a successful fi eld landing 
where there’s no damage, isn’t 
considered to be an accident and 
therefore need not be reported. 

Yet, in an identical incident, 
except that there was damage to 
the airframe or pilot during the 
event, there is a legal requirement 
to send off  a report. 

This anomaly means in reality 
that the accident statistics are 
not a reliable measure of engine 
failures as we’re counting 
damaged aircraft not failed 
engines. 

To be able to off er well targeted 
safety advice engineers need to 
know where the failures really are. 
And this is where you come in!

What we’re asking is that, if 
you suff er an event that you 
consider could have led to a 
serious problem under diff erent 
circumstances, but didn’t 
necessarily cause an accident, let 
us know about it. 

You can do this by letter, by 
email or a telephone call.  We 
don’t mind how we get the 
information we just need it. 
Statistics are only as good as the 
data provided. 

AGEING ENGINES SEMINAR
New Year date for full and frank discussion on engines and overhauls

I’ve got a very big soft spot for Gipsy Major engines and I enclose this picture, sent by Mark Miller of

DHSL, just because of the beautifully clean installation. It just makes you want to cuddle it, don’t you think?
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IT certainly pays to keep your eyes on 
undercarriages, they do, after all, an awful lot 
of work and, in aeroplanes, they are always 
built down to a weight. I was very surprised 
though to hear about cracking on, Roger 
Hopkinson’s nearly new RV10 which has just 
completed its annual check and Permit renewal 
inspection as the aircraft hasn’t yet completed 
150 hours. Actually, I think Roger deserves the 
prize for Spot of the Year and, if there was such 
a thing, he would get my vote. But, as the LAA’s 
Chairman, I don’t expect he would be eligible 
... sorry Roger, it’s tough at the top. 

The discovery of this crack is a good example 
of why we have an annual check on light 
aircraft. During an annual the maintenance 
engineer will be taking a very close look at 
individual components in an assembly – 
generally not the priority, unless specifi cally 
specifi ed, during routine maintenance. 

In this example Roger, with his maintenance 
hat on, was tasked to remove and replace 
the oil fi lter. This is a fairly straightforward 
maintenance operation: remove top engine 
cowl – cut the fi lter’s wire locking – place 
small drip tray under fi lter – remove and 
drain residual oil from fi lter – check new 
fi lter has correct part number – inspect fi lter 
attachment – lubricate new fi lter oil seal – fi t 
fi lter to engine and tighten appropriately – 
re-do locking wire to fi lter – refi t top cowling 
– ground run engine to temperature – remove 
top cowling and check for leaks – check/top-up 
engine oil level – refi t top cowling. Did I say 
straightforward?

When you break any task down to individual 
operations you can see why it’s necessary 
to focus on each task specifi cally. In the 
example of an oil fi lter change just listed 
the engineer has to complete about fi fteen 
fundamental tasks; only one of these is actually 
an inspection task (checking the attachment). 
The job’s not fi nished though because there 
are a few more inspection tasks to perform. 
For a start, the work done on the engine needs 
a fi nal inspection... this can be done by the 
pilot/owner but he or she will need to put their 
inspector’s hat on to do it.  

The old fi lter needs to be checked for 
contaminants. In this case both hats need 
to be worn. First, the fi lter needs to be cut 
open and the fi lter material laid out. This is 
a maintenance engineer’s task. The actual 
inspection of the fi lter material, well, that’s the 
job of the inspector. Diff erent hat, diff erent job, 
diff erent way of thinking about things. 

All this probably seems rather simplistic 
and, once you’ve bought into the concept that 
inspection and maintenance are diff erent 
things, it is. But you’d be surprised by the 
number of maintenance-related problems that 
pass across my, or for that matter the Chief 
Inspector Ken Craigie’s, desk, that have at their 
core the inability to see the diff erence.

The specifi c problem with the RV10 noseleg 
would be almost impossible to see with the 

oil fi lter in place so it made sense to Roger, 
after fi lter removal, to put his inspector’s hat 
on and carry out an annual inspection of the 
components that make up the top of the nose 
leg assembly. This was when he spotted the 
signs of cracking. Andy Draper, who acts as 
Roger’s inspector as well as being an LAA 
Design Engineer here at HQ, could see that this 
cracking was the result of the repeated fl exing 
of the fl at plate as the elastomer ring bears 

up against the landing/taxiing loads. Van’s 
are working on a small design change here 
to prevent further cracking and Roger will be 
keeping an eye on this crack. LAA engineering 
has decided that this crack doesn’t merit an 
immediate grounding as the primary load path 
is not aff ected. The repair itself will be quite a 
big job as the engine and engine mount frame 
will need to come out to accomplish the repairs 
and modifi cations. 

Van’s RV10 - Nose 
Undercarriage Mount Cracks

This would have been a diffi  cult crack to spot if the access was easy. As it was, it was only seen 

because of a focussed inspection of the undercarriage support. Noticed that the crack is easier to 

see now that ‘developer’ has been sprayed over the area. The developer used here is essentially 

a fi ne chalk suspension, when the solvent evaporates an ultra fi ne layer of chalk remains which 

subsequently absorbs the previously applied dye penetrant left in the crack.

The RV10 employs rubber ‘elastomer’ blocks to provide energy absorbsion. It needs to be fairly fi rm 

as it has to take the weight of the (in our terms) huge Lycoming IO-540 six-cylinder engine. Van’s 

engineers are coming up with a fi x for the cracks found in Roger’s machine which they think were 

caused by rocking within the elastomer separation plates.
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I REMEMBER, many years ago now at some 
fl y-in or another, following Mike Whittaker 
in on fi nals. Mike was fl ying one of his new 
designs, an MW4 I think which, being a pretty 
slow microlight, took some staying behind. I 
was forced to overshoot though because, as 
he touched down, his main wheel axle broke 
and the starboard wheel bounced off  down the 
runway on its own. The aircraft simply slewed 
round and came to a stop. I circled around for a 
while to give the ground crew a chance to mop 
up and then landed. 

Naturally, I couldn’t resist popping over to see 
Mike, who in this short time, had replaced the 
broken bolt with one of a bigger diameter and 
was preparing himself for further aviation. 

Mike was in good cheer, especially 
considering the fact that he had just eff ectively 
crash landed. “No damage except a bit of 
paint”, he exclaimed. “Pity about that bolt, I 
was rather hoping it would be man enough for 
the job. With a bigger, much stronger, bolt the 
next thing in line is the main undercarriage.” 

He went on about this for some time and I 

remember this was the fi rst time that I had 
heard the term ‘mechanical fuse’. Mike, who 
has designed some of the UK’s fi nest ‘ultra light 
weight’ plans built aeroplanes, knows a thing or 
to about choosing the best fuse rating.

I had come across the idea of a mechanical 
fuse before of course, I just hadn’t realised it.  
In fact I had broken a few (quite a lot actually!) 
over the years. What am I talking about? Yes, 
you’ve guessed it, the weak link fi tted into a 
glider winch launch cable.

This particular weak link is there, like its 
electrical cousin, to protect other parts of the 
system. In the case of a glider tow, excess 
force in the cable might damage the fuselage 
structure. You can, I’m sure, imagine the 
diffi  culties a pilot would face if a cable pulled 
the fl oor out of his glider, perhaps taking control 
systems with it. Another problem might be that 
the cable could break quite a distance from the 
aircraft and, as the tension in the cable was 
suddenly released, it could bounce back and 
wrap itself around parts of the airframe. This is 
why the mechanical fuse (weak link) is fi tted as 
close as possible to the glider.

In the case of Mike’s MW design he would far 
rather the undercarriage failed than the lower 
fuselage structure. This was not just because 
replacement of this component would be far 
more expensive, though replacement cost is a 

Pietenpol Air Camper -
Undercarriage Failure

Here is a close up of the failed fracture 

surface of the ball end fi tting shown 

above; you can see that the addition of a 

grease nipple here reduces the area, and 

therefore the load carrying capacity, 

by about a third. 

Initially it looked like a fairly straightforward 

tension failure due to fatigue. Notice the 

apparent ‘zones’ in the fracture face. It just 

goes to show you that you need to get all 

the evidence in place before trying to piece 

together what failed (and why)!
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Here is a picture of the failed undercarriage on 

the Pietenpol discussed in the text. Fortunately 

the damage was limited to the undercarriage 

itself (which had to be re-manufactured) and 

(for some reason very expensive) shock load 

inspection of the engine. David Street and 

Peter Wright, the aircraft’s owners are close to 

fi nishing the repairs as I write.
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reasonable argument during a design process. 
The primary reason was that Mike wanted to 
protect the lower fuselage structure because, as 
a high wing strutted monoplane, it was taking all 
the tension loads generated by the wing struts. 
In other words, it’s taking fl ight loads; he didn’t 
like the sound of a pilot having a heavy landing, 
bouncing, and then electing to go around not 
realising that he had a broken fuselage structure.

When Jim Wills drew up the undercarriage 
for the Pietenpol he based the design on the 
Piper Cub, a pretty sturdy design. I got to hear 
about the incident involving the Pietenpol 
undercarriage failure from an Air Accidents 
Investigation Branch Initial Accident Notifi cation 
which explained, in the briefest of terms, that 
during a normal landing at White Waltham, the 
undercarriage failed. You can see the result of 
the damage from the photo. Note that one of the 
propeller blades is broken which means that 
there is an expensive shock load check to do on 
the engine. Unlike my earlier story about Mike 
Whittaker’s failure event nobody was smiling 
about this failure.

Once the aircraft was recovered I went over 
to the owner’s workshop to have a look at the 
broken parts. I will let the pictures do the talking 
here. This is not the fi rst time that we’ve seen an 
undercarriage failure on this type. In a previous 
example of a failure of this rod end it was felt 
that the failure was probably due to a weakness 
in the rod end around a greasing nipple. 

In fact earlier in the year Peter Wright, the 
UK Pietenpol Club Technical Offi  cer, had issued 
the clubs fi rst Service Bulletin recommending 
that the rod end bearings with grease nipples 
be changed for bearing without grease nipples. 
Actually, the initial request was to increase the 
size of this rod end but this was rejected because 
of knock-on design implications. In other words, 
this was a ‘designed in’ weak point, or, as earlier 
described, a mechanical fuse. 

Take time to look at the pictures of this failed 
rod end. I’m not sure that we’re not looking at a 
progressive failure here, but it is very diffi  cult to 
be absolutely sure. The spring strut itself looks 
to be primarily designed to work as a tension 
device, the ball end is required because the 
geometry of the strut itself means that the struts 
are off set and therefore some rotational freedom 
is required. You will note, from the photos taken, 
that this ball end has failed in bending. Notice 
the three distinct areas on the fracture face – 
this points to compressive forces through the 
threaded portion of the rod end before failure.

We are still thinking about the best design 
solution. There has been a suggestion this rod 
end should be removed altogether and replaced 
with a diff erently designed joint. As an interim, 
mostly because of the failure mode evidence, 
we’re going to require that these rod ends are 
inspected after so many hours and, naturally 
after a heavy landing. As I’ve said before, White 
Waltham has claimed a few undercarriages over 
the last few years but, in this case, the owner 
assures me that all his landings were greasers.

As you can see the threaded shaft of this ball end fi tting is bent which indicates a 

compression loading through this fi tting. It is possible that the compression in this 

strut was generated by rebound after a landing that caused signifi cant tension in the 

spring. For example, a very fi rm landing followed by a bounce. The other possibility 

though is that this undercarriage suff ered a side load.

Here is a plan view which still further complicates the story of this undercarriage failure. 

Take note that the housing has elongated, there’s a signifi cant gap between the bearing.

This picture shows a ball end for another Pietenpol undercarriage collapse. This one has 

failed at the grease nipple and the way that the housing has opened up indicates that 

this fi tting has failed in tension.
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THIS incident was reported to the LAA during 
my last summer holiday back in July last year 
and I’ve been trying to get an opportunity to 
feature it ever since. What basically happened 
was that the pilot, Skytricks Ace, Anna Walker 
was landing her display Jungman at Headcorn 
after a sortie when...  No, let’s let Anna tell you 
what happened in her own words:

 “The left wheel came off  as I was landing. 
Luckily there was enough crosswind for me 
to have elected to do a wheeler landing so as 
I touched down I felt the LHS undercarriage 
giving away. I had enough control authority to 
transfer the weight to the RHS, keeping the tail 
up with the engine until I was travelling slowly 
enough to attempt to stop.

“I gently swung the aircraft into wind with 
the rudder as it started to weathercock, 
keeping the weight still on the right leg and 
cut the engine. The aircraft stopped in about 
six feet, still on the runway, and came to rest 
upright, partially supported by what remained 
of the left undercarriage leg. Neither wingtip 
touched the ground and the only issue was the 
loose wheel which was still being held by the 
brake cable and kept bashing itself against 
the undercarriage leg. Thankfully, it got so 
wrapped up by the cable that it didn’t reach 
the bottom of the wing.

“Headcorn ‘rescue services’ kicked in 
immediately and help was at hand to move the 
aircraft by lifting it from the correct points with 
a farm crane back into the hangar and onto 

jacks. Care was taken not to damage anything 
else, which would have been easy to achieve, 
and within a week the plane was back in the air 
in time for the Duxford Legends event.

“As you will be able to see on the attached 
photograph, the crack in the weld had been 
there for sometime and corrosion is visible 
from the inside of the stub axle. There were 
no visible cracks or previous signs of failure 
from the outside. No history of heavy landings 
or anything else to report. I haven’t heard of 
any other similar incidents cause by failure of 
this particular weld. We are going to step up 
our inspections and carry out some NDT on our 
spare legs and other parts just in case.”

There’s not much I can add to that except 
to say that Anna did a very good job and kept 
her head during a pretty tight moment. As she 
pointed out, everything was on her side and, 
fairly unusually for an undercarriage failure, 
there was no associated damage. One thing 
that was defi nitely on her side was the aircraft 
type itself it is an extremely light machine 
which equates to a reasonably low stalling 
speed. Couple this to very powerful controls 
and you can see how she was able to keep the 
wing up until the very last moment. I believe 
that the wings only weigh 11kg each – mind 
you, there are four of them! 

I spoke to Anna on the telephone after the 
event when she explained that during an 
earlier career she’d had a job as a welding 
inspector, she said that she was now going 
to step up her inspections of these parts 
which, without lifting the aircraft on jacks and 
removing the wheel and brake assemblies, 
would be impossible to see. Sounds to me 
like another good reason why a thorough 
inspection of individual components must be 
written into the maintenance schedule. 

Now, just where is that save button? 
Fair Winds.
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LAA Project Registration 
Kit Built Aircraft   £300
Plans Built Aircraft   £50
Issue of a Permit to Test Fly 
Non-LAA approved design only  £40
Initial Permit issue 
Up to 390kg  £320
391 - 499kg  £425
500kg and above  £565
Three seats and above  £630
Permit renewal 
Up to 390kg  £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 - April 2009

LAA ENGINEERING SCALE OF CHARGES 

CASA Bücker Jungman 
Undercarriage Failure

I hope that you can see the sequential nature 

of this failed weld.

Here’s a picture of Anna’s broken leg… sorry 

couldn’t resist that! She pointed out, quite 

rightly, that this weld had been failing for 

some time, the close up below shows corrosion 

products within the weld. 

Another failed undercarriage, this one caused 

by failure of the axle. Anna managed to keep 

the wing up long enough to dissipate speed. 

‘The left wheel came 
off as I was landing. 
Luckily there was 

enough crosswind’
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