
52 LIGHT AVIATION MAY201158 LIGHT AVIATION october 2011

SAFETYSPot

I started this column 
this morning but I only 
got as far as ‘Safety 
Spot Draft’ before the 

telephone started and, well, as I 
begin this month’s delve into some 
of the airworthiness issues that 
have crossed my desk over the last 
few weeks, I notice that the big 
hand has just passed its zenith and 
the little hand is hovering over the 
four. Oh dear, still, ‘The best-laid 
schemes o’ mice an’ men / Gang  
aft agley.’

One scheme that certainly didn’t 
fall to bits was this year’s LAA Rally 
– well done to all of you who helped 
make this event such a success. 
Others, far better qualified than me, 
have covered the toings, froings and 
high and low points, but I would like 
to thank everybody who took the 
time to explain how their particular 
this or that worked. For me the Rally 
was especially useful as it gave me 
the opportunity to meet a few of you 
face to face so to speak; thanks for 
your hospitality.

We’ve had another report of a 
failure within the rudder pedal 
system on an RV-8 aircraft, but 
I couldn’t work out why the 
particular failure had occurred 
from the pictures and sketches 
sent to me by LAA Inspector Neil 
France. Drawings are OK up to 
a point, but there’s nothing like 
being able to poke around a real 
aircraft and I got the opportunity 
to do just that at the Rally – thanks 
a lot to LAAer Richard Pike for 
allowing me (in between the 
showers) to have a good look at the 
rudder system on his beautifully 
finished RV-8, G-RATD.

Anyway, as we move into the 
time of the year when the days are 
shorter than the nights and the 
lawns change from green to golden 
brown with their new carpet of 
leaves, I had better get on with it.

RV-8 PEDAL FAILURE
Regular readers of ‘Safety Spot’ 
will remember that I featured 
a picture of a failed Van’s RV-8 

rudder assembly, taken by LAA 
inspector Neil France, back 
in December last year. I used 
the picture to highlight the 
importance of taking a close look 
at components if they look in any 
way unusual. In this first case, yes. 
And yes, we’ve had another report 
of a failure, Neil felt that the pedals 
looked a little bent... on closer 
examination, he found that the 
actual material in the pedal itself 
was cracked which had allowed 
the pedal to twist slightly. What 
I didn’t say at the time was that 
this aircraft had been involved in 
a groundloop incident previously 
and it was possible that the pedals 
had been overloaded and so I filed 
the report in the ‘monitor’ cabinet.

Neil wrote to me again in August 
with a picture of a failed rudder 
pedal which I felt was worth sharing 
with you. The owner described 

that, after a fairly normal landing, 
he applied both toe brakes equally. 
As he applied the brakes, the 
whole rudder assembly became 
jammed to the point where he had 
no brakes and no available rudder. 
Luckily he rolled to a stop without 
further incident and the aircraft was 
pushed from the runway back to its 
hangar. You can see from the photo 
taken by Neil what has happened 
although it’s difficult to see why it 
has happened. I took a video record 
of my tests at Sywell and, once I 
got back to my office here at HQ 
we took a closer look at what was 
happening to this lug during a 
brake application. Sure enough, 
there does appear to be a sideways 
load being applied to this lug but, 
it has to be said that the observed 
movement of the lug was tiny, even 
with ‘emergency stop’ type loads 
being applied to the toe brakes.

ONLY TIME WILL TELL
Pedals, bolts, tanks and even schedules – problems and solutions 
evolve over time

With Malcolm McBride
Airworthiness engineer

Here is the failed lug that caused the jamming of the rudder system on a 
Van’s RV-8. This is the second reported incident of a rudder control failure 
on the type and we’re not sure why they’re happening (Photo: Neil France)
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As I understand it, there are 
two basic rudder pedal options 
available to builders and both 
options are adjustable to 
accommodate differing pilot leg 
lengths. One option features a pip 
pin arrangement so adjustment can 
be made by the pilot while sitting 
in the seat and the other requires 
some spanner work. For some 
reason the former option is called 
the in-flight adjustable system, 
but I’m not sure that this would 
be the right time to be making 
adjustments. We’ve now seen 
problems with both types of rudder 
pedal design but are still no wiser 
as to the reason behind the failure. 
Neil has come up with an idea that 
will strengthen this lug and I am in 
the process of finding out whether 
Van’s has seen this issue before… 
I’ll keep you posted when we know 
a bit more.

UNIVAIR FUEL VALVE
Certainly there comes a time when 
a component reaches the end of its 
life and, no matter how skilled the 
engineer, the part will need to be 
replaced. Of course, it can be very 
difficult to source parts that may 
have been out of production for 
many years, and replacement items 
may have to be manufactured from 
new. Sometimes it may be possible 
to find an alternative part, similar 
perhaps, and good enough for the 
job, but fitting such a component 
will almost inevitably require 
changes further down the line and 
the job will probably never look 
exactly right.

When one Luscombe 8e owner 
found that his fuel valve wasn’t 
working correctly, he looked 
around at the valves on the  
market and realised that none  

of them would be one hundred  
per cent suitable. The valve on  
his Luscombe was manufactured by 
Harding, possibly in the late 1930s 
and had started leaking  
fuel internally which, under  
some circumstances, can be  
very dangerous.

The original Harding valve has 
three positions: ‘BOTH OFF’, ‘LEFT’ 
and ‘RIGHT’. It is essential that, 
in the event of an emergency, 
especially an emergency involving 
an engine fire, the pilot is able to 
isolate the engine from the fuel 
supply. Even a tiny leakage of fuel 
passed a defective valve could 
power a raging inferno within the 
engine compartment. Another, 
rather less obvious problem is 
that if the aircraft is operated for 
any reason with one tank empty 
then, even though the other tank is 
selected, air could be drawn into 
the system and the engine stop 
because of fuel starvation.

One unusual feature of the 
Luscombe is that the Harding 
valve is remote from the selector 
and is functioned via a cable-
operated selector mounted on 
the instrument panel. The UK 
Luscombe fraternity, and there 
are 40 LAA examples flying, 
were scratching their head for a 
solution and approached Univair 
to see whether they could come 
up with an alternative… they did, 
and the results can be seen in the 
photos supplied by the Chairman 
of European Luscombe, Nigel 
Barratt. I spoke about this to Mike 
and he explained that Univair 
have been “absolutely fantastic” 
with regard to this valve as the 
early production examples were 
supplied “with a rather weak 
detent” and the original design 

had to be tweaked a bit before 
the users were happy. Univair has 
replaced all the early valves free  
of charge… you cannot beat that  
for service.

Incidentally, if you haven’t done 
so, take a look at the Luscombe 
website that has been set up and 
is managed by Mike – it’s a great 
resource for Luscombe owners  
and an interesting read for the  
rest of us. Well done Mike.  
www.europeanluscombes.org.uk

EUROSTAR ENGINE MOUNT
In our world of small sporting 
aircraft, whether homebuilt, 
manufactured as a kit of parts 
or factory completed it can be 
quite difficult to come up with 

a well-crafted maintenance 
schedule; all aircraft require such 
a device. The owner of an LAA 
aircraft automatically assumes 
the title of ‘maintenance manager’ 
for their aircraft and is therefore 
responsible for deciding which 
particular maintenance schedule 
to adopt. 

One aspect of any maintenance 
schedule that can be particularly 
troublesome is the decisions 
surrounding when, and how 
thoroughly, things should be 
checked. Factory-designed 
schedules normally cope with 
this by providing a routine based 
primarily on aircraft hours. The 
CAA produced Light Aircraft 
Maintenance Schedule (LAMS), 

This shows the general arrangement of the fuel 
selector valve as fitted to the Luscombe 8E. This 
system, despite the number of potential issues 
connected with complicated linkages, has worked 
well for many years although there have been 
reports of some of the valves leaking internally. 
The Luscombe owners club has been working with 
Univair to design a straightforward replacement 
and an approved part is now available. Owners felt 
that the prototype valves were not positive enough 
and, by working closely with the manufacturer, the 
detents have been adjusted to give a more positive 
‘feel’(Photo: Nigel Barratt)

Old and new… this picture of the specially 
designed valve for the Luscombe (new on the 
right, OK you knew that!) reflects the changes in 
manufacturing technology as much as anything. 
In the 1930s the basic structure of the valve, 
because of its complex shape, would have 
probably been cast. This was an expensive 
process for very low volume items. Now, as you 
can see, a component can be machined out of 
a solid bar… Perhaps not quite so elegant but, 
relatively, a lot cheaper (Photo: Nigel Barrett)

This is the failed engine mount bolt from the EV-97 Eurostar that’s 
featured in the text. As you can see, it’s a straightforward commercial 
M8 cap head bolt. Incidentally, it’s a bolt and not a screw, do you know 
why? (Photo: Malcolm McBride)



which has become the almost-
default start point for General 
Aviation aircraft service schedules, 
uses a 50hr, 100hr, Annual model. 
Other manufacturers, for example 
Evektor, require inspections 
each 25hr so an owner will be 
required to ‘service’ the aircraft 
at 25hr, 50hr, 75hr, etc. The LAA 
recommends the use of a Generic 
Maintenance Schedule (GMS), 
the basic framework of which 
can be downloaded from the LAA 
website. The idea of this being that 
a maintenance schedule can be 
tailored to fit the usage patterns 
of a particular machine and can 
be quickly updated to include 
specific items that may have caused 
concern previously.

Why, I can almost hear you 
think, are you telling us all this. 
Well, a rather unusual case where 
there was (perhaps still is) some 
disagreement crossed my desk 
recently; it a good case where a 
factory service schedule, primarily 
based upon the LAMS model, 
might be a little broad brush. The 
issue concerns a broken engine 
mounting bolt on a Aerotechnik 
EV-97 Eurostar aircraft and some 
of the reasons why this critical part 
failed during an otherwise fairly 
normal flight.

You will note from the pictures 
that this particular bolt spent 
some time failing and, by looking 
at the area of overload, it was still 
functioning as a bolt with only 
approximately 15% of the shaft 
material intact. This would suggest 
that the bolt was sufficiently strong 
for its intended purpose. The 
reporting engineer felt that the bolt 
was not strong enough and was 
going to replace all the mounting 
bolts with stronger ones. I could 
see his point, the bolts used were 
effectively commercial-quality 
metric cap bolts and, like him, 
the head markings were far from 
clear. In the end, the engineer, 
quite rightly in my view, sourced 
the approved parts from the agent. 
(Incidentally, these replacement 
bolts were clearly marked – as 8.8 
– and look to be very high quality.)

A very common reason for the 
failure of a bolt is that the bolt is 
not tight enough to ensure a rigid 
joint and my diagnosis for the 
reasons for the failure of this bolt is 
that it had become loose over time. 

This tension change may have, 
incidentally, come about because 
of the quite severe corrosion in the 
threads as there may have been 
small dimensional changes during 
this process. You will note from 
the pictures that the anti-vibration 
mounting has a rather low surface 
area at the mating joint which 
means that, should the bolt become 
loose, there could be a natural 
rocking motion in this joint; I think 
that it is this that has caused  
the fatigue. 

One aspect of these bolts is that 
the heads needed to be drilled 
during the assembly process so 
that they could be wire locked 
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Here is a close-up of the threaded portion of the failed engine mount bolt. In this case the corrosion products imply 
that the cadmium plating wasn’t sufficient to prevent corrosion in the long tem. The problem with corrosion on an 
item like this is that the corrosion pits formed can act as a focus for stress and can lead to premature failure. It was 
suggested that a stronger bolt should have been used in this application but normally if you increase the tensile 
strength of a bolt you could also increase the sensitivity of the bolt to local ‘notch’ stresses. In other words, a 
corrosion pit will be more problematic, not less (Photo: Malcolm McBride)

Thanks to the inspector, Frank Hall, 
for sending me the failed bolt from 
the EV-97 Eurostar. This optical 
fracture face micrograph clearly 
shows the presence of beach 
marks and striations so typical 
of fatigue fractures. This type of 
failure in a bolt is often associated 
with insufficient tightening of 
the fastener; a bolted joint must 
be rigid. The area in the bottom 
left quadrant is typical of failure 
in pure overload. The radial 
cracking at the periphery may be 
the result of corrosion pits or poor 
temperature control during the 
manufacturing process.  
(Photo: Malcolm McBride)

Here is a section picture of the 
Eurostar engine mounting. Note 
that the mount is unusual in that 
the rubber silent block assemblies 
are mounted at the firewall rather 
than the more normal installation 
where the rubber blocks interface 
the engine mount to engine. 
(Photo: EV-97 Maintenance Manual)



in service. In the event, it was 
this wire locking that secured the 
evidence as it prevented the broken 
bolt from falling overboard!

I spoke to the agent who said that 
he had heard of these bolts failing 
before and that the manufacturers 
had, in their maintenance schedule, 
called for this item to be inspected 
each 25hr. I checked the schedule 
with regard to the engine mount 
and it clearly says: ‘ENGINE 
MOUNT: visually check condition, 
attachment of attachment bolts.’

But this led to another slight 
disagreement. My interpretation 
of this requirement would be 
that I would take a close look 
at the assembly and, if I didn’t 
see anything amiss, move on. 
Incidentally, I would be looking 
for any evidence that the bolt had 
moved; were there, for example, 
any (powdery) discolorations at 
the actual interface which might 
suggest fretting and was the wire 
locking in good order? I wouldn’t 
want to see any corrosion around 
this critical connection, and would 
be very happy if there was evidence 

of corrosion protection, especially 
in the actual joint.

I spoke to one LAA Inspector, who 
explained that his interpretation of 
‘visually inspect’ in this case was 
that he always torque-checked this 
bolt and recommended to owners 
that they should be replaced at 
1,000hr. I wouldn’t argue that this 
may be a good idea – he had a lot 
of experience with the type – but 
my point is here that, if the bolts 
need check torquing, or changing at 
regular intervals, then this needs to 
be built into the schedule. This way 
a schedule can grow organically.

As it happens, I have complete 
faith in the agent and his specialist 
inspection team when it comes to 
the Eurostar. The type is proving 
to be a fantastically resilient 
small sports aircraft. There are 
over 170 machines in service in 
the UK, of which the LAA looks 
after about 80. The factory-built 
machines must follow the Factory 
Maintenance Schedule; that 
requirement is written into the 
Permit for factory-built machines. 
LAA administered aircraft are not 

limited to factory schedules, which 
is why we’re promoting the GMS. 
My advice would be that an LAA 
GMS should include all the factory 
recommendations if, of course, 
there ever were any. Remember, 
a GMS is something that you will 
need to put together with your 
inspector. If I had a Eurostar, and 
sadly I don’t, I think I would be 
minded to write into my schedule a 
requirement to check torque these 
bolts, perhaps at each very big 
check, looking at the pictures of 
the corrosion around the threads, 
it might be worth taking them out 
now and again and, if they are OK, 
reassembling the connection using 
a jointing compound.

MCR-01 FUEL TANK UPDATE
I have now received as many 
responses as I can reasonably 
expect from DynAero MCR-01 
owners in response to my ‘fuel 
tank questionnaire’ sent out at the 
end of May this year. I’ve received 
responses from over 90% of 
owners. Thanks a lot to all those 
who took the trouble to participate 

in this survey. Regular readers 
will remember that the specific 
issue of leaking fuel tanks on the 
MCR-01 came about after a field 
investigation into severe corrosion 
on a wing fitting. This story was 
featured in the May 2011 ‘Safety 
Spot’. If you, by the way, haven’t 
got an old copy of Light Aviation in 
your library, you can check-out all 
the old ‘Safety Spot’ columns on 
the LAA website. The front end of 
the website has changed a little, 
as I expect you will have noticed, 
but the contents are pretty much all 
there. After the website loads, just 
click on ‘AIRCRAFT’, you’ll see the 
button for old Safety Spot items on 
the right-hand side of the page… 
just click it.

A fairly clear pattern emerged 
from our survey; many owners 
had had problems at one time 
or another with their tanks. The 
problems seemed to fall into two 
categories. Leaks caused by the 
failure of the sealing compound 
due to chemical issues and leaks, 
again due to failure of the sealing 
compound due to mechanical 

With Malcolm McBride
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This is the attachment point at the firewall for the EV-97 Engine mounting blocks and the point at which the engine mount bolt failed. Note that the 
contact area is rather small and there will be a natural rocking motion at this joint if the bolt should come loose. Also note the unacceptable corrosion on 
the rivet head … a job for the next servicing point. (Photo: Frank Hall)
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issues. DynAero addressed the 
early chemical incompatibility 
problems by changing the  
sealant fairly early on in the 
aircraft’s history and they came  
up with an extensive repair  
solution which required the tank 
to be removed and the sealant 
effectively replaced. This tank 
repair appears to have been 
successful in some cases and not  
so successful in others.

The reason for the lack of success 
for some members may be due 
to the other clear reason for tank 
failures, that being mechanical 
failure. To explain this a little more 
fully requires that the reader takes 
a look at the picture of a tank under 
construction. Essentially, the MCR-
01 tank is a three part assembly 
which is glued together. The top 
combing of the aircraft, just aft of 
the engine bay, forms the top of 
the tank. The rest of the tank, that’s 
the bottom and sides, is married 
up with an internal strengthening 
baffle and joined to with the top 
combing. It is flexing in this joint 
which appears to be at the root of 
the failure of the sealing compound 
here. It seems to be essential that 
this joint is made with a sufficient 
area to make it rigid. Reports from 
inspectors who have been involved 
in the repair of MCR tanks suggest 
that some of these joints have been 
discovered to have been under a 
quarter-inch wide on disassembly, 
nothing like wide enough to  
ensure rigidity.

When the rigidity of a joint is 
different to the material in the 
surrounding structure, this can act 
as a focus for stress. This stress 
concentration effect, incidentally, 
applies to stiffer joints too but, in 
the case of the MCR tank it appears 
that the amount of movement in 
this joint exceeded the elastic 
properties of the PU sealant and, 
perhaps because of differences in 
partial pressure, fuel vapour passed 
through the weakened sealant into 
the fibreglass structure, which 
eventually reached the interface 
between the structure and the paint 
finish. Hence the bubbling seen on 
many examples.

Since May, there has been some 
considerable work done on this 
problem and there are a number 
of solutions available to owners 
– some are available now and 
some still in the pipeline. The two 
solutions that can now be fitted 
involve tank replacement. DynAero 
can now supply a one-piece tank 
that fits in the place of the old tank. 
It doesn’t utilise the combing, 
except as a support, and so there 
are no joints to worry about. This 
tank is manufactured from epoxy 
resin that is fuel-proof… that’s 

fuel-proof with or without alcohol. 
Fitment of this tank removes 
the ‘avgas only’ rule imposed by 
DynAero a while ago after this 
leaking tanks problem surfaced.

The other solution is that a 
homegrown replacement tank 
has now been approved by the 
LAA’s Design Department. This 
tank uses the same basic MCR-01 

design and is essentially available 
as a three-piece kit. This time, all 
the components have been made 
using fuel-proof resin. I spoke to 
the member who led the team that 
brought this design to life, Stephen 
Gribble, and he said, “Originally, 
we wanted to produce a one-
piece tank but, because of the 
normal minor differences between 

homebuilt aircraft, this proved to 
be impossible.” Stephen pointed 
out that his Cambridge-based team 
mates, Richard Greenwood, John 
Morgan and Allan Coatesworth 
were all invaluable as was LAA 
Inspector, Simon Westley. So far 
one aircraft is flying with a new 
‘home-grown’ tank, one aircraft 
is just coming to the end of the 
modification process and about to 
fly and a third aircraft is just about 
to start the installation process. 
Well done to all of you, big job… 
well done.

The LAA is investigating one 
or two other possible solutions 
to repair leaky tanks. The one 
that is very close to approval is a 
proprietary epoxy-based ‘sloshing’ 
solution, first seen in the US, 
called Phenol Novolac. This is a 
mod proposed by LAA MCR-01 
owner, Bernie Mills. I asked the 
Chief Engineer, Francis Donaldson, 
how this mod was progressing 
a few moments ago and he said, 
“Very well, everything looks good, 
but we’re waiting for a test piece 
to see what the actual build-up 
thickness looks like. Another issue 
we’re checking is that we need to 
be sure that this compound forms 
a sensible mechanical attachment 
with the old tank – this is important 
when you consider that the tank 
will have been contaminated  
with fuel.”

Francis reminded me that it is still 
early days with all these solutions 
and only time will tell if we’ve seen 
the last of this leaky tank problem.

I hope that you can appreciate the level of complexity of the lower section 
of this MCR-01 fuel tank moulding made by the Cambridgeshire team led 
by Stephen Gribble. This tank is made from a more modern epoxy resin 
which has been specifically formulated to be fuel-proof. Fitment of this tank 
removes the DynAero restriction on Mogas. (Photo: Stephen Gribble)

Here is a picture of the (nearly) finished tank/combing assembly made for the MCR-01, all that remains to be done 
is the fitment of the anti-glare shield (Photo: Stephen Gribble)
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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
Modification application 
Prototype modification £45

Repeat modification £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 

EChO FUEL LEAK
I have just about run out of time 
with this month’s ‘Safety Spot’ 
– Brian Hope, the Editor, has just 
been on the ‘phone… “They’re 
holding the presses for you mate!” 
I begged him to hold on for a few 
more moments so that I could let 
you know of an issue that’s just 
starting to rear its head that’s 
worrying some Tecnam P92  
Echo owners.

This issue is essentially that 
we’re starting to see leaks in the 
composite wing-tanks on this type. 
LAA inspector Mike Rudd and 
Dorset-based P92 owner,  
Rowland Lewis-Evans teamed 
up to try to find a solution and 
have come up with an elegant 
aluminium tank as a replacement. 
As you will remember, I’m sure, 
the aluminium tank idea was 
initially suggested as a solution 
for the MCR-01 problems. In this 
case the tank proved to be far too 

complex for that and the idea was 
abandoned. Mike and Roly have 
come up with a simple design 
which appears to be working well 
and certainly looks the part. This 
Mod is going through the last 
stages of the design’s evaluation 
and test programme; I’m about 
to write to P92 owners asking 
them to let me know of their 
experiences and have chatted to 
Simon Westly to see whether there 
could be a fibre glass solution; he 
thinks that this would be fairly 
straightforward. 

That’s it for another month so I 
will pick up my shovel and return 
to the coal face. Oh, by the way, 
to the anonymous caller who 
asked whether Fablon would be 
a solution to his leaking tank 
problem. I suggested that I 
would run the idea past the Chief 
Inspector, Ken Craigie... 

“Can somebody ring 999?”
Fair winds. ■

This is a picture of the internal structure (spar attachment/ribs) of 
the aluminium tank replacement made by Mike and Roly. The internal 
components of the tank were made from 1.3mm thick 6061 T3 
aluminium and the ribs welded to the rear face (Photo: Mike Rudd)

Here is a picture of the final fitment of the skin prior to the blind riveting 
process. Mike decided to use 0.5mm 6061 aluminium for the skin in the 
much harder T6 state (Photo: Mike Rudd)

And here (right) is the new aluminium tank finally fitted to the aircraft, 
this tank weighed in at 2.9kg which is only 0.5kg heavier than the original 

composite tank… another fantastic team effort. Well done  
(Photo: Mike Rudd)


