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SAFETYSPOT

I don’t know how you 
are feeling (well, how 
could I?), but I have to 
say that as I sit down to 

pen this month’s edition of ‘Safety 
Spot’, my spirits are high. Perhaps 
it’s the low scudding cumulus 
pushing its way eastwards against 
a heavenly blue backdrop after 
a pretty foul weekend. Perhaps 
it’s just the fact that the days 
are getting longer and the nights 
shorter. Who knows? Actually, who 
cares? I will enjoy it while it lasts.

I did make a few New Year’s 
resolutions (NYR) and, fi ngers 
crossed, I’m doing alright on that 
front (although the Christmas 
kilograms are coming off  slower 
than expected). One of my NYRs 
was to update myself into the 
world of high tech phones and 
I am now the proud owner of a 
BlackBerry. OK, I cannot work it 
yet, well, the instruction manual 
is rather thicker than my available 
time allows but, luckily, I do have 
a fi ve-year-old grandson who is 
running tuition sessions for me to 
supplement his pocket money. 

Anything new takes a bit of time 
to get used to and it’s defi nitely 
worth putting in the eff ort to do a 
bit of homework before switching 
something on for the fi rst time. 
I am not a good example of 
this sensible approach, as this 
small personal embarrassment 
will demonstrate. 

The phone switched itself on 
when I put the battery on – fi ne. 
Then, after a bit of time, it went 
through all sorts of checking and 
‘getting on line’ stuff  without help 
or hindrance from me – fi ne. I 
went through the menu and found 
the ‘OFF’ icon and clicked it… 
The phone turned off  – brilliant. 
I then had a problem. How do 
I turn the phone back on? I 
eventually discovered a method, 
but this required the removal of 
the battery, which didn’t seem 
right somehow. Anyway, when 
my grandson saw me do this he 
grabbed the phone and embarked 
on a lecture entitled, ‘switching 
phones on and off , a simpleton’s 

guide for granddads. I wasn’t 
sure I got the whole story – it’s 
pretty complicated stuff  – but 
the procedure involves whizzing 
around the room a couple of times 
while holding down the red button.

I can now turn my telephone off  
(easy) and on (rather more eff ort 
required). I am not sure why one 
has to whizz around the room but 
the procedure works so I’ll stick 
to it. I haven’t had a situation yet 
where I need to turn the phone 
on in public. If ever there’s a time 
when I need to do this I will have 
to make my excuses and pop to the 
loo. I have to say, I’ve not noticed 
this whizzy behaviour much among 
others. Perhaps chaps never turn 
their phones off !

I had a telephone call earlier in 
the week from a member who is 
in the process of test fl ying his 
new Sting aircraft. He’d done a 
couple of hours but, because test 
fl ying needs to be done in the 
best of weathers, a commodity in 
short supply during December and 
January, he needed another Permit 
Flight Release Certifi cate (PFRC) 
to continue the test programme. 
As is normal, when we’re issuing 
these documents, there’s a bit of 
interrogation over the phone.

“How many hours?” 
“Er, hang on a minute. Two hours, 

40 minutes.” 

“Thanks. Any changes?” 
“Er, well, er, not, er, really. Well, 

there was just one thing…” 
The Sting test pilot went on 

to describe an incident which I 
though was unusual enough to 
share with you, especially as it 
coincides with this month’s general 
theme which, if you haven’t 
guessed it yet, is ‘new things’.

The fi rst few fl ights in a new 
machine are, quite understandably, 
fairly nervous aff airs. This is 
probably more especially so when 
test fl ying one-off  homebuilts. It 
is true that the Sting is more of a 
home assembly kit than an actual 
build, and in this respect is rather 
more like a series production type, 
so you would expect the aircraft to 
at least fl y (mind you, I have fl own 
aircraft where this wasn’t always 
guaranteed). This aircraft, after a 
few small trimming adjustments, 
worked well and appeared to do 
everything it said it would ‘on 
the tin’. 

The LAA recommends that the 
fi rst few fl ights are kept fairly short 
and that, after every landing, the 
aircraft is thoroughly inspected. 
Each fl ight should be considered 
an individual mission with a 
defi ned objective. The test fl ight is 
not a jolly, it’s a job. 

This test pilot followed this 
advice, started to relax and after 

half a dozen or so of these short 
sorties, the aircraft was fl ying, 
“Very nicely indeed”. He described 
a, “small adjustment here, and 
a tweak or two there”. Personal 
experience has taught me that 
little tweaks are far better than 
big ones, and here’s a tip – keep 
good records of what you do 
and what eff ect it had. I know 
that writing stuff  down is a bit 
of a drag, especially when the 
adrenaline concentrations are 
high, but it’s worth making the 
eff ort as the human memory 
is prone to be rather selective 
sometimes.

After these initial short fl ights, 
the owner decided to get the 
aircraft up to a sensible operating 
height and “put some hours on 
it”. Once in the cruise, the owner 
noted that the Ts and Ps were 
settling down nicely, and he was 
very impressed by the turn of 
speed. Great so far but, “What 
was that annoying vibration? 
I haven’t noticed that before (slight 
increase in heart rate). Is it getting 
worse or is that my imagination” 
(sympathetic nervous system in 
overdrive)? The owner slowed 
down a bit, still the  vibration was 
present and yes, it was defi nitely 
getting more noticeable. Time to 
land and investigate.

To cut a fairly long story short, 
after a few fl ights and thorough 
post-landing checks with a “now 
quite serious” vibration issue, 
the owner suddenly thought, 
nosewheel! 

The nosewheel assembly on 
this machine comes ready 
assembled. Take a look at the 
picture I took of Dave Nieman’s 
machine while on a visit to 
Turweston the other day – it’s 
pretty big. Due to the relatively 
large diameter of the wheel, an 
excellent feature for operations 
off  grass, it doesn’t take much 
force to start it spinning. Because 
of this, the kit manufacturer has 
added a small friction device in 
the axle and, once this had been 
tightened up a little, the vibration 
disappeared. 

NOT SO ‘GOOD 
VIBRATIONS’ ON A STING 
BUT EASILY CURED
New things need time to learn – especially aeroplanes

This photo of the brand new noseleg on Dave Nieman’s Sting clearly 
shows why the nosewheel has a tendenancy to rotate in fl ight
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With Malcolm McBride
Airworthiness Engineer

Back in March 2010, I wrote 
in Safety Spot about a cluster 
of problems we’d encountered 
regarding fuel system 
management. The main focus of 
that article was an engine failure 
that occurred to an almost new 
aircraft. The engine failure itself 
was caused by fuel starvation 
because of the blockage of a fuel 
fi lter. The article, and you can 
read it online on the LAA website, 
talked about the dangers involved 
when turning back after an engine 
failure and the importance of a 
thorough understanding of the fuel 
system before going fl ying. 

Often fuel systems are quite 
complicated and diff erent 
operating ‘rules’ can apply in 
diff erent circumstances. The pilot 
needs to understand why these 
various rules are applied – there’s 
often more to it than simply 
turning a valve on or off .

In the case of the Europa 
incident (they got back to the 
airfi eld OK, by the way), one of the 
problems was that the pilot didn’t 
understand the reserve system on 
his aircraft properly. This became 
an issue during the emergency 
and, ‘during an emergency’ is not 
the best time to get schematics 
out (well, unless you’re fl ying an 
Airbus A-380, but that’s another 
story). 

While talking about this engine 
failure, I mentioned another 
accident that had occurred 
which had resulted in a Europa 
being written off . Fortunately 
the pilot, the only occupant, 
only suff ered minor injuries in 
this second event. At the time, I 
couldn’t describe what happened 
completely because the event 
was under investigation by the 
Air Accidents Investigation 
Branch (AAIB) and Ken Craigie, 
the LAA’s Chief Inspector. In the 
May Safety Spot, I promised to 
let you know what had happened 
after all the various investigations 
had been completed and the 
reports written. Well, the AAIB 
report is now out and Ken has 
fi nished his investigations, so 
here goes. I should say that 
this is quite a complicated story 
which highlights a fair number of 
failure issues. I hope that you are 
sitting comfortably.

This story really starts in 
February 2008 when a pilot, on 

his second solo fl ight on type, 
‘over controlled the elevator and 
power settings’ and broke the 
nosewheel. In the fl ight training 
world this sort of over control is 
sometimes referred to as a Pilot 
Induced Oscillation (PIO) and, 
if you think about the pilot as a 
device for a moment, occurs when 
the feedback loop between the 
device and the aircraft becomes 
‘uncoupled’. This uncoupling 
may be because the aircraft is 
over-sensitive or the device 
(that’s you and me) isn’t quick 
enough to cope… generally, it’s a 
combination of the two.

The relevance of this crash to 
this story is that the aircraft was 
fairly badly damaged and needed 
to be repaired. An inspector was 
duly chosen to oversee the repairs 
and work commenced. It was 
decided, during these repairs, 

that it would be a good time to 
upgrade the fuel system and 
add a fuel return line. You may 
wonder why a fuel return line 
should be considered an upgrade 
so, perhaps, a little digressive 
explanation is required. 

This particular Europa was 
fi tted with a Jabiru 3300A, the 
fl at-six engine built in Bundaberg, 
Australia, and not the more normal 
Rotax fl at-four. There are quite 
a few diff erences between these 
engines and the fuel system is 
a case in point. The Rotax fuel 
system might be described as a 
‘continuous system’, which means 
that fuel is pumped around a 
continuous loop (in other words, 
unused fuel (fuel the engine 
doesn’t need) is returned back to 
the tank). Pressure within this loop 
is controlled by a restriction placed 
in the return side of the loop. 

The Jabiru system is much 
simpler and the fuel comes 
from the tank, through an on/off  
valve and various fi lters to the 
carburettor. The carburettor 
fl oat valve eff ectively opens 
and closes depending on engine 
demand. When closed, input line 
pressure stabilises at the pump 
output pressure.

A continuous system, if set 
up correctly, has one or two 
advantages over the direct 
system which can outweigh 
the disadvantages of increased 
complexity. The two principal 
advantages (that concern us 
here) being that by increasing 
the pressure of the fuel, there is 
less likelihood that the fuel will 
vaporise or ‘cavitate’ in the fuel 
lines and form bubbles and, if 
bubbles are formed, the return 
system off ers a route back to the 
tank for them. It is particularly 
helpful to fi t a ‘continuous system’ 
if motor fuel (MOGAS) approval 
is being sought for the type. 
Problems of vapour locking are 
more likely now that alcohol 
is present in most fuel that is 
supplied at the pumps. 

Don’t forget, by the way, that you 
mustn’t use MOGAS that contains 
alcohol in LAA Permit aircraft 
(excepting some microlights) 
although, at the time of writing, 
Barry Plumb’s MOGAS team are 
working on that. 

The second big advantage of 
the ‘continuous system’, 
particularly at lower power 
settings, is that it ups the fl ow 
rate through the fuel pump which 
helps to keep this device cool. 
Remember, the warmer the fuel 
the more likely it will be that 
you’ll get a vapour lock, static 
(or slow moving) fuel has more 
time to warm up, especially in 
engine bays.

Anyway, back to the point, the 
owner decided to fi t a continuous 
system to this machine while it 
was in bits being repaired. This 
was certainly a reasonable plan as 
it is always easier to do things in a 
Europa cockpit with the wings off  
but – and there’s always a but – a 
change like this to the fuel system 
is a modifi cation and therefore 
approval for it must be sought 
from the Design Offi  ce at LAA 
Engineering. The owner missed 
this bit out. 

Look closely at this fuel system diagram from the AAIB and see if you can 
work out what the LAA’s Design Department was unhappy about

ILLUSTRATIO
N AAIB

Complex fuel issues in Europa 
XS Engine Failure
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APPROVAL MEANS SCRUTINY
This approval stuff  may seem 
like a bit of a fag, but the rules 
are there for good reason. In this 
particular case approval was not 
sought and therefore the biggest 
‘good reason’ was missed out in 
the process of change… scrutiny.

If you take a look at the diagram 
of the fuel system that I’ve cribbed 
from the AAIB report into the 
accident, you will note that the 
fuel return feeds back to the 
bottom of the reserve side of the 
fuel tank. It does this after the 
selector, fi lters, electric pump, 
gascolator and fl ow meter, but 
before the engine-driven pump 
and the carburettor.  

Have a think about this 
arrangement and see, if you can, 
where the problems might lie. In 
other words, you be the scrutineer.

So, where are we at the moment? 
We have an ongoing repair and 
a modifi cation, at the moment 
unapproved, underway. And all 
this work is being carried out 
under the watchful eye of an LAA 
Inspector who I will call Inspector 
One.

Due to changing circumstances, 
with the fuel system mod 
completed, but the fuselage/
nosewheel repairs still ongoing, 
the owner decided to enlist the 
services of another inspector; 
I will call this inspector (you 
guessed it) Inspector Four! No, 
not really, let’s call this new chap, 
Inspector Two.

We’ve seen problems caused by 
changing inspectors mid-stream. 
Quite naturally it can be diffi  cult 
sometimes to be sure what has 
and what hasn’t been inspected, 
plus – and this is relevant here 
– what actual changes have been 
made along the way. In this case 
there were no problems with 
the repair and Inspector Two 
happily signed the repairs off . He 
checked through the paperwork 
and noted that one section had 
not been signed off  by Inspector 
One – ‘Renew all fuel hose. Fit 
hosing required for MOGAS usage’. 
He duly checked the fuel hose fi t 
and all was well as far as could be 
seen, so he signed off  this work.

This is where the story gets a 
little murky, not in the nasty sense 
of the word, but in the ‘cannot 
quite remember’ way of things. 
Inspector Two was not aware that 
system changes had been made 
to the aircraft and, even if he had, 
I’m not sure that he would have 
picked up on the potential errors 
in the new return line fi t. It has to 
be said, in fairness, that even if 
a modifi cation had been applied 
for and subsequently approved, 

it doesn’t guarantee that it would 
be incorporated correctly. Have 
you, by the way, got your error list 
prepared yet?

JOB DONE AND SIGNED OFF
The aircraft was duly test fl own 
after the repairs and the aircraft 
returned, by Inspector Two, to 
service. Good job and all looked 
well. Time to get the aircraft 
back home but as the owners of 
the aircraft were not in regular 
fl ying practice a friend, a local 

instructor, was asked to ferry the 
aircraft back to its base. Before 
the fl ight, the aircraft’s fuel system 
was topped up. To do this the 
pilot used the fuel sight gauge, 
located in the cockpit, as a guide. 
With the fuel meniscus level with 
the top mark, he assumed, as you 
would expect, that the tank was 
now full. The aircraft was ‘topped 
up’ with 26lt of fuel. This meant 
that if the fuel tanks were full, the 
total fuel available for the fl ight 
would be 65lt (56 in the main and 
nine in the reserve side of the 
saddle tank). The Europa would 
be expected to use about 26lph in 
normal cruise giving the machine 
an endurance of about two-and-a-
half hours. 

The pilot did his ‘pre-fl ight’ 
and set off  on the return journey, 
which he anticipated to take just 
a little over an hour-and-a-half. 
This aircraft was fi tted with a 
carburettor temperature gauge 
(CTG), the benefi ts of which are 
discussed elsewhere in this issue 
of Light Aviation. The carburettor 
heat system appeared to be 
operating normally, specifi cally, 
selecting hot air to the carburettor 
giving the normal response of a 

slight RPM drop and an increase 
indicated on the CTG. 

The fl ight progressed normally 
and, after about 90 minutes and 
nearing the destination, there was 
a ‘sudden and signifi cant loss of 
power’. The pilot carried out the 
normal standard actions: applying 
carburettor heat; selecting 
electrical fuel pump ‘on’; and 
changing tanks. The pilot was able 
to get a Mayday off  and prepared 
for a forced landing. Those of you 
that have studied the fuel system 
diagram will note that there is only 
one tank on a Europa, but there 
is a selector which is marked as 
‘normal’ and ‘reserve’. It was not 
established which fuel selection 
was being used at the time of the 
engine failure.

As you can see from the 
photograph of the damaged 
machine, the resulting fi eld 
landing was not wholly successful. 
The pilot described that a late 
change in the landing site 
(because of the presence of 
previously unnoticed power 
cables in the original fi eld) meant 
a landing in an unsuitable fi eld 
(small and down-sloping). The 
main thing, of course, was that the 
pilot was not seriously injured, 
although he was taken to hospital 
by the emergency services. 

So, what caused the engine 
failure? Perhaps, before I discuss 
the salient points (and to those of 
you who are losing the will to live 
reading this tale, I promise to be 
brief), I will quote from the AAIB’s 
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Above: while the damage was 
caused by a poor fi eld selection 
after engine failure, the story that 
led to the incident travels a long 
and tortuous route.
Left: because this gauge take a lot 
of pipework and is a long way from 
the tank it is prone to errors
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accident report. ‘Despite extensive 
examination and testing, the 
cause of the power loss could 
not be positively determined. 
An unapproved modifi cation 
to the fuel system may have 
been a contributory factor, but 
other possibilities could not be 
discounted.’

LET’S ANALYSE THE FACTS
Your list should be based 
upon the AAIB’s diagrammatic 
representation of the fuel system 
as they found it. Let’s see if your 
list matches mine (and feel free to 
let me know if you think that I’ve 
missed anything).

Let’s start at the tank itself. 
The Europa uses a single tank; 
when all the fuel is exhausted 
from the ‘main’ selection there 
should be approximately nine-
litres remaining in the ‘reserve’ 
side or, in pilot language, about 
20-minutes worth. You will note 
that the return line, quite rightly, 
returns unused fuel back to the 
‘reserve’ side. 

The fi rst issue that would 
have been questioned about 
this fuel system would be the 
positioning of the fi lters. It would 
be far better to place these fi lters 
singly in the fuel lines before 
the selector rather than the post 
selector ‘parallel’ arrangement. 
This is because if you do get a 
fi lter blockage you can change 
tanks and re-establish a clear 
fuel supply. In the arrangement 
shown, debris could accumulate in 
both fi lters equally and there is a 
possibility that fuel fl ow could be 

lost with no alternative. Likelihood 
as to accident cause, say 2/10.

Now we come to the return line 
itself. Note that the take-off  for 
this line is before the engine-
driven pump, which is completely 
ineff ective. Think about it for 
a moment. Let’s say, for some 
reason, a pilot had elected to use 
the reserve side of the system as 
the primary supply. If this side 
were to run out, perhaps because 
of a leak, maybe because there 
wasn’t as much fuel in the tank 
as calculated, then the pilot 
would select the other side to 
re-establish fuel supply, so the 
other side would in eff ect become 
the reserve. The problem is that, 
with the return line upstream of 
the engine-driven pump, air would 
be drawn into the pump’s feed 
line through the return line itself. 
The engine would be starved of 
fuel and stop. Incidentally, the 
AAIB checked this theory on the 
damaged airframe and, indeed, 
the engine quit as soon as air was 
allowed to enter the return line 
(8/10).

Naturally there are other 
possibilities, for example, our 
old enemy carburettor icing. The 
aircraft, as you can see from the 
diagrams, was fl ying in moderate 
icing conditions  (8/10). Another 
factor is that there is some small 
doubt as to whether the aircraft 
actually had a full tank of fuel 
when it departed on this fateful 
journey. The AAIB pointed out 
that the fuel sight tube was only 
marginally clear, badly marked 
up and diffi  cult to see. When 

they checked the calibration of 
this tank they noted that the fuel 
indicator read 40lt after only 20lt 
was added to the machine (8/10).

It is always a very sad day 
when an aircraft is written off  
because of an accident. The 
reason why this Europa will 
never fl y again will probably 
never really be established but 
none of the above can be ruled 
out. We’ve seen problems before 
when the inspection continuity is 
compromised. The maintenance 
responsibility, with regard to 
Permit aircraft operating under 
the aegis of the Light Aircraft 
Association, falls squarely on the 
shoulders of the owner, but the 
reality is that a safe aircraft will 
be the pleasurable by-product of a 

good relationship between 
the owner and the inspector. 
It is worth trying very hard 
to build and maintain a good 
maintenance team.

This ‘team’ approach to 
things applies equally to the 
incorporation of any changes you 
might like to make to your aircraft. 
That’s what the modifi cation 
system is designed to do. In 
eff ect it creates the opportunity 
to stimulate dialogue between 
the Design Engineer and the 
applicant, giving the opportunity 
for potential weaknesses in the 
proposed change to be teased 
out. A rejected modifi cation could 
easily be equated to a life saved, 
however frustrating the process 
might feel to the applicant.    

It is strange how things come 
along in clusters – I have no 
idea why (or perhaps how) this 
happens, but happen it surely 
does! This month seems to be a 
month for fuel return line issues. 
LAA Inspector Eddie Clapham 
wrote about an issue he had come 
across which certainly deserves 
thinking about

Hi Malcolm
A short while ago I did a Permit 
renewal inspection on a new 
aircraft, a Rans S6-116, to be 
based at our strip. The aircraft  
had recently had its two-stroke 
engine replaced by a Rotax 912 
and had been signed off  by the 

previous inspector in the 912 
confi guration. As is required in 
such circumstances, a vapour 
return to tank had been fi tted as 
part of the engine change.

When I removed the fl oat 
chamber bowls to check all was 
well, fuel continued to fl ow from 
the fl oat valves although the fuel 
tap was turned off . It transpired 
that fuel was being fed to the 
carbs via the vapour return line, 
which had been connected into 
the tank at the lower sight gauge 
connection. This connection is 
below the fuel level in the tank, 
except when the fuel level is very 
low, and there will be a positive 
pressure at the carbs due to the 

Rans S6 – Vapour Return 
Line Issue

This CAA chart shows that icing can 
form in carburettors even at quite 
warm ambient air temperatures

The return line (blue) and the sight gauge (brown) as Eddie found it, with 
the return line plumbed into the bottom of the site gauge

PHOTO
 Eddie Clapham

PHOTO
 courtesy of the CAA
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head of fuel from the wing tank 
in this high-wing aircraft even 
with the fuel tap off . As a point of 
interest, fuel does not continue to 
fl ow from the gascolator in drain 
mode when the fuel tap is off  
because the fuel pump non-return 
valves are between the gascolator 
and the vapour return line.

Correct practice for the vapour 
return connection to the tank 
is via an additional dedicated 
connection at the top of the 
tank. This is easy to do during 
the build of a new aircraft but 
on a completed S6 the wing skin 
tension must be released, the skin 
attachments to the root rib undone 
and the root rib removed before 
access to the tank is possible. 
Hence the temptation to tee into 
the sight gauge connection. Our 
problem was resolved to my 
satisfaction by the compromise 
solution of teeing into the top 
sight gauge connection and re-
calibrating the sight gauge with 
the engine running and the vapour 
return line fl owing.

The object of this note is to draw 
attention to the fact that if the 
vapour return is connected to a 
tank below the fuel level in the 
tank, there is a fuel path to areas 
forward of the fi rewall which 
bypasses the fuel tap.

However, there may be a wider 
issue raised by this Ran’s incident. 
Irrespective of where the vapour 
return fuel tank connection is 
positioned, it is not diffi  cult to 
imagine a crash situation where 
the aircraft ends up in an attitude 
with the vapour return connection 
to the tank below the tank fuel 
level, even if the connection is in 
the correct position. If any fuel 
pipes forward of the fi rewall are 
ruptured in the accident there 
will be an increased fi re risk. 
Maybe there is a case for a tap in 
the vapour return line or even a 
‘double tap’ which is able to shut 
off  the main fuel supply and the 
vapour return together?

All the best, Eddie Clapham

Eddie makes a number of good 
points here and it’s defi nitely worth 
checking out what is actually going 
on in your fuel system. I spoke 
to Con-Air’s Conrad Beale who 
explained that he didn’t think that 
the 0.35mm hole in the restrictor 
would allow enough fuel through 
to keep an engine running, 
although it would certainly allow 
fuel through the fi rewall even 
though the fuel valve was selected 
off . I have passed Eddie’s ideas up 
to the Design Department and will 
let you know what its thoughts are 
on this subject.

ARV Noseleg Cracks – 
hard to spot, so clean 
off and dye pen
Now here is an interesting tale 
that might serve as a warning to 
those tempted, perhaps because 
of reduced cost or forced because 
of availability issues, to use 
second-hand parts.

I like it when fi eld inspectors 
write letters like this and 
accompany them with excellent 
pictures, so thanks to Charlie 
Huke who sent in the following.

Dear Malcolm
As our airworthiness guru I 
thought it worth bringing to your 
attention a potential issue with 
ARV noselegs (in addition to AD 
007.03.89).

When doing an inspection 
for an ARV owner for a Permit 
renewal last year, I noticed a 
very small crack at the bottom 
of one web between the vertical 
down tube and the inverted 
U-shaped bracket that carries 
the nosewheel. It was diffi  cult to 
spot, but there nevertheless. Due 
to the extremely small size of the 
crack, and the belt and braces 
approach to the welding there, 
I agreed to let the owner fl y so 
long as he diligently monitored it 
after every landing and rectifi ed it 
over this winter.

Being a conscientious type, the 
owner went one step further than 
repair and acquired a second-
hand leg from another (factory-
built) ARV that had been written 
off  (sorry – don’t know the reg.). 
As this was in his workshop, I told 
him for belt and braces to strip 
the paint and dye pen the thing 
before he put in into service. The 
results in the photos enclosed 
speak for themselves – bigger and 
multiple cracks in the same place, 
and visible long before he made a 
mess with the purple dye!

Apparently, both legs had about 
350 hours. The owner also says 
he has been looking at other ARVs 
and noticed possible evidence of 
cracking in the same area. He is 
in close contact with many ARV 
owners and they have a small 
website I believe, and he’s put 
these photos on there, so most 
people should know, but…

Rather than increase the size of 
the webs, as has been suggested, 

I have asked that he gets this 
leg repaired in accordance with 
the original (I feel bigger webs 
would just move the problem to 
a new place) and then we’ll put it 
into service.

Right from the earliest days of 
the ARV it became obvious that 
the noseleg needed checking 

regularly. I love the aircraft 
type myself having fl own a few 
of the UK-registered machines. 
It’s got great handling and not 
bad performance. 

The aircraft’s design was 
certainly ahead of the game as, 
in fairness, history has shown. 
Being a market leader is a diffi  cult 
position to maintain in any area 

In this close-up of the noseleg crack notice the oxidation within the weld. 
As the part was well painted, it implies it was cracked for some time

With this Jabiru 2200-powered ARV, you can see how the nose 
undercarriage works structurally where off set loads through the fork/
tube junction cause fatigue problems in the weld

PHOTO
 Brian H

ope
PHOTO

 Chalres H
uke

LA.Feb - Safety spot.v6.IW.indd   54 31/1/11   14:14:57



PREVIOUS NOSELEG 
PROBLEM 
Back in 1988 ARV issued 
a Factory Service Bulletin 
describing cracks that had been 
found on the bearing sleeves 
of some noselegs, with these 
noselegs eventually being 
changed for upgraded parts. 
Regular readers will remember 
the similar problem that was 
found on a Bolkow Junior 
noseleg – I’ve added a picture of 
that as an example of a cracked 
oleo. Well done to Charlie 
Huke for insisting that the new 
component was thoroughly 
inspected before fi tting. I agree 
with him that there is no point 
in strengthening this leg with a 
bigger weld fi llet. It should be a 
fairly easy job to clean off  the old 
weld and reweld the joint. 

When you think about it, 
many of the engines used on 
LAA machines are a potpourri 
of parts obtained from a variety 
of sources – a barrel here, a 
piston there. What you need to 
remember is that, while there’s 
nothing wrong with using 
second-hand parts, they do need 
to be thoroughly checked before 
deciding whether they are fi t to 
use. The other downside is that 
it’s likely that the real history of 
the part, hours, failure record 
etc., will have been lost. In 
the case of the ARV described, 
the replacement part was in 
a worse state than the bit it 
was replacing.

AGEING ENGINE SEMINAR 
One last thing, if you haven’t 
registered for the Ageing 

Engines conference and you 
want to come, now is the time 
to fi re up your computer and 
do it as places are going fast. 
It will be at this conference 
that the future LAA’s engine 
maintenance requirements will 
be decided upon. 

Also, last, last, thing, don’t 
forget, if you have a problem 
with your aircraft, especially if 
the problem leads to an engine 
failure, then let your engineering 
team know about it. A problem 
shared is a problem halved and 
your solution, if you’ve quietly 
come up with one on you own, 
is more valuable if you share it 
with others. 

Now, talking about problems 
with new things, I’ve got a 
lecture to go to. Where’s that 
new phone? 

With Malcolm McBride
Airworthiness Engineer

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 
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of engineering, but a particularly 
diffi  cult place in aeronautical 
engineering, while problem-solving 
can be an expensive business. It’s 
cheaper by far to let other people 
blaze a trail (but nothing like as 
much fun!). 

I did a quick search and, of the 
35 ARVs manufactured, the LAA 
looks after 20 one of them. Another 
check revealed that this is the 
fi rst problem with the type that’s 
crossed my desk, and that includes 
the engine. 

As I recall, the aircraft’s 
manufacturers went against 
the normal chant, practised by 
neophyte design engineers during 
their apprenticeships, of, “Never 
put a newly-designed engine 
in a newly-designed airframe.” 
Instead they fi tted the ‘new 
concept’, three-cylinder, in-line, 
two-stroke, designed and built by 
Hewland Engineering. It was this 
light engine that essentially gave 
the aircraft its low empty weight. 
Couple that with a relatively high 
wing-loading and you ended up 
with a sprightly performer. 

There were a number of gearbox 
failures on early machines which 
ended up with the type being 
grounded. Although the problem 
in the gearbox was soon fi xed, 
the resulting bad news story left 
its mark. The gearbox problem 
seemed to reinforce the designer 
maxim but time’s the only real 
measure of a successful design and 
history has shown that the 77hp 
Hewland is fairly trouble-free. 

I did a quick check in our 
database and, just for your 
information, we’ve got 13 ARVs 
still operating with their original 
Hewland engines. The remaining 
eight aircraft run Rotax 912s, plus 
one Jabiru and a couple have the 
Midwest rotary.

Another cracked noseleg: this time the bending loads in the oleo, created because of the forward rake of the 
undercarriage leg, haven’t been contained by the bearing sleeve
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