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Aha! Made it 
through another 
year, don’t ask  
me how because  

I cannot remember.
Certainly the weather has 

changed for the worse and I hope 
all of you who are lucky enough to 
have (or share) the responsibility 
of aircraft ownership are bearing 
this in mind. 

November, as you will 
remember, had some absolutely 
brilliant days, Remembrance 
Sunday comes to mind, followed 
by, well, not such nice weather. 
The contrast in temperature 
associated with changing  
weather often means airframe 
surfaces can become very damp 
and this ‘dew’ can (and does) 
collect all sorts of rubbish as it 
flows into that miniscule crevice, 

perhaps between a rivet head  
and the skin. The perfect 
electrolyte, an essential element 
for galvanic corrosion.

Anyway, I think that we have 
shared, over the last few months, 
a fair number of stories about 
failures where corrosion has 
been one of the culprits so I’ve 
decided that I’m going to give this 
interesting subject a bit of a rest in 
this month’s ‘Safety Spot’. 

JODEL D18
LOSS OF CONTROL
There can’t be many people 
walking around who can say 
that they completely lost control 
of an aeroplane at 3,000ft, got 
things sorted out at 400ft only to 
lose control again and spin into 
the ground from 50ft! Perhaps 
even fewer who could say that 
they then got out of the wreckage 
unaided, albeit with some fairly 

serious injuries. Well, that’s 
exactly what happened to an LAA 
member who I have just been 
chatting to on the telephone. 
Needless to say, he’s not planning 
to get into another aeroplane any 
time soon – well, it’s his view that 
a chap’s only got so much luck!

The incident, which wrote 
off the LAA aircraft completely, 
occurred in June 2011 and was 
fully investigated by the Air 

SCRATCHING THAT FIRST SOLO ITCH
Did inadequate or incomplete conversion training play a part in  
this write-off

With Malcolm McBride
Airworthiness Engineer

During the crash the pilot was thrown through the canopy of the aircraft which broke on impact, this caused 
significant injury to the pilot. It was noted that the pilot only used the lap straps because he was unable to reach 
all the controls with the shoulder straps fastened. This can be a problem in many small light aircraft (and, for 
that matter, gliders). But it is not sensible to fly without using the four-point harness even if, when appropriate, 
the shoulder harnesses are relaxed to facilitate instrument/radio adjustment. If you cannot operate the primary 
controls of an aircraft with the shoulder straps tight then you shouldn’t be flying the aircraft. Part of the engine 
failure routine in the checklist, and each aircraft has its own, will contain the line ‘Hatches and Harnesses’, this 
phrase is not there to fill up space. 
(Photo: Courtesy of AAIB)



DECEMBER 2011 LIGHT AVIATION 59

With Malcolm McBride
Airworthiness Engineer

SCRATCHING THAT FIRST SOLO ITCH

➽

Accidents Investigation Branch. 
The official report has now 
been published which you can 
download from the AAIB website 
www.aaib.gov.uk – there were so 
many separate issues highlighted 
in its report that the AAIB asked us 
if we could explore this incident in 
a slightly less formal way, which 
might help to get the various 
safety lessons learnt out to a wider 
audience. What better place than 
Light Aviation’s ‘Safety Spot’?

Let’s start by describing the 
circumstances that led up to the 
crash which involved a Jodel D18. 
First, the D18 is a UK plans-built 
aircraft, this one having been 
completed in 1996. The builder 
successfully operated it until 
2003, when he sold the aircraft 
having completed a total of about 
250 hours in her. During the new 
owner’s conversion training, 
the aircraft was damaged in a 
take-off accident and then spent 
three years being repaired. This 
second owner, along with his 
friends, clocked up about 65 hours 
in the machine once it had been 
repaired before he put the aircraft 
back on the market; the aircraft 
was bought by our man in the 
spring of 2011.

Even to those who should 
definitely be classed as dunces 
when it comes to aircraft 
identification (and yes, I class 
myself among this number), the 
Jodel cranked-wing design is 
distinctive. This particular model, 
designed by Jean Delemontez 
(the Del in Jodel), first took to the 
air in 1984 and is, more or less, 
completely made from wood. The 
type is normally powered by a 
Volkswagen conversion although, 
of the seven aircraft of this type 
flying under the LAA’s banner, 
there are examples using the JPX 
and Jabiru engines. Interestingly, 
the LAA is still managing 15 Jodel 
D18 projects so our fleet is growing 
in number. Our example was 

fitted with a Volkswagen 1,834cc 
engine turning a 54in Ken Fern 
wooden fixed-pitch propeller.

I had a look at the aircraft’s 
previous air tests to see what sort 
of climb rate this combination 
gave and was surprised to see that 
pilots reported about two-and-a-
half minutes for the 1,000ft climb, 
that’s about 400fpm for those of 
you who don’t have a calculator 
to hand, quite respectable for 
the class of aircraft, but the 
D18 wouldn’t be considered a 
sprightly performer. I did have a 
quick chat to somebody who had 
quite a few hours on this machine 
and they said that, especially at 
higher weights, the aircraft felt a 
bit ‘sluggish’ in the climb. I bet!

Enough, for the time being, 
about the aircraft, it takes two 
to tango, what about the proud 
new owner? He’s the chap, if 
you remember, who had the 
very unsettling roller coaster of 
a ride from 3,000ft to terra firma 
in not very many minutes. Well, 
he learnt to fly on microlights in 
2005 and converted this licence 
to an SEP NPPL in 2006. He’s 
owned a Piper Tomahawk and a 
Piper Cherokee 140, both types, 
incidentally, not known for their 
excellent climb performance. Our 
man had about 400 hours total 
time under his belt at the time 
of the incident, so no beginner. 
The reason why I lay the owner’s 
details before you is that I think 
that many LAA members would 
recognise the profile.

Personally, I absolutely hate 
it when people are herded into 
groups, then sub-groups, but 
it is certainly the case that an 
Association like the LAA will 
appeal to a certain kind of person. 
Since I’ve been a member, there 
has been a huge shift in the 
way we all live our lives. Time, 
and I know I’m always going 
on about it, or at least lack of it, 
doesn’t allow many people the 

This is a picture of the engine controls of the Jodel D.18 in the positions 
that they were found after the stall/spin incident earlier in the year. The 
controls themselves are fitted at the bottom of the instrument panel. Note 
that the carburettor heat is fully in (COLD/OFF) as is the throttle (FULL) 
but the starting choke is fully out (ON). There are a number of things about 
this arrangement that could confuse a pilot used to a more conventional 
layout. Firstly the colours of the knobs – a pilot used to flying Piper or 
Cessna aircraft would expect the throttle to be coloured black, blue would 
be reserved for the propeller control. A red knob would, conventionally, be 
a mixture adjustment, in this case it’s the carburettor heat. Another feature 
of this kind of aircraft is that it uses a Volkswagen motor car engine and it 
has been a very long time since a driver has been able to adjust the mixture 
in his car. A choke control, in other words, is not a mixture control in the 
pilot’s sense, the primary role for this device is increasing the fuel to air 
ratio for starting.
(Photo: Courtesy of AAIB)

opportunity to build an aeroplane 
from scratch. Indeed, most of the 
aircraft we are now accepting onto 
our fleet are kit-built machines. 
Many of our members are flying 
in aircraft that they haven’t built 
themselves; quite a few are bound 
not to have much idea about 
maintenance matters and to have 
little previous flying experience in 
this class of aircraft.

All aeroplanes behave 
differently in the air and have 
different maintenance needs on 
the ground, and it takes time to 
learn these particular foibles. In 
this case, the owner had a fair bit 
of time on PA-28/38 aircraft, both 
types have a nosewheel, both 
use a yoke to control the aircraft 
in pitch and roll, and both are 
quite heavy aircraft (in all senses) 
relative to the miniscule D18. 
When our owner bought his Jodel 
D18 he moved from a highly-
regulated and generally strictly 
supervised environment into the 
more self-managed world of the 
Permit machine, a world where 
no two aircraft are necessarily 
the same and many of the aircraft 
have more challenging handling 
characteristics.

Because of recent changes 
to pilot training, there is a 
requirement to be cleared to 

fly a particular class of aircraft. 
Because our pilot had only flown 
nosewheel aircraft, before he 
could fly his D18 solo he was 
required to take training and 
achieve a certain competence 
level on taildraggers. This was a 
very sensible change in the rules, 
in my view, as there is a huge 
difference in the ground-handling 
characteristics between the two 
configurations. Our member 
decided not to use the services 
of the LAA Coaching Scheme and 
asked a qualified flying instructor, 
who he knew, to do his conversion 
training. I think that this was his 
first mistake, not because the 
instructor he chose was in any 
way not able to teach him to fly a 
taildragger, but because, when 
you operate an LAA Permit to Fly 
aeroplane there’s a lot more to 
learn than just about poling an 
aircraft around. More about this 
later, let’s get on with this event.

After two-and-a-half hours 
conversion training, during two 
sessions, the instructor signed off 
the pilot’s logbook but, because 
he wasn’t happy with the pilot’s 
ability to control the aircraft 
during a crosswind landing, he 
verbally agreed with the pilot that 
he should fly the aircraft to get 
some ‘general practice’ with no 



crosswind and then have some 
further lessons where crosswind 
landings could be practised. 
Readers with experience of both 
taildraggers and nosewheel 
aircraft will know that one of 
the biggest differences is the 
use of rudder, especially at the 
beginning of the take-off and the 
end of the landing. Crosswind 
landings test this ability on all 
aircraft but especially so on light 
taildraggers.

On the day of the accident, 
which incidentally occurred 
on the pilot’s first flight in the 
Jodel subsequent to his partial 
training, the weather was very 
warm with light winds. The pilot 
took off normally and climbed to 
3,000ft and flew around locally for 
about an hour-and-a-half, during 
which time he made intermittent 
contact with ground controllers. 
He then began to encounter 
problems with the engine running 
rough. Historical meteorological 
information suggests that the 
‘near to surface’ prediction for 
carburettor icing was that serious 
icing could be expected at descent 
power settings; although the 
3,000ft prediction was that serious 
carburettor icing was likely at any 
power setting. Regular readers 
will know that the Volkswagen 
engine has a history of carburettor 
icing, something our man may not 
have been fully aware of.

Naturally, the pilot’s memory 
of subsequent events is a little 
sketchy from this moment on, 
but we know that the air traffic 
service had tried to contact him 
for a position update and that 
he reported to them that he was 
returning to the airfield; he did 
not’ report that he had a rough 
running engine at this time. He 
was given a frequency change 
but no further radio contact was 
made. It was later found that 
the wrong frequency had been 
selected. I think that the pilot was 
probably just a little preoccupied 
and, as I have often said, in an 
emergency, radio calls should fit at 
the bottom of any priority list.

For some reason the aircraft 
began an uncontrolled rapid 
descent. It has not been possible 
to establish whether this involved 
a sustained spin or whether the 
machine was flying in and out 
of fully-stalled state and that the 
aircraft was occasionally entering 
an incipient spin and then 
recovering. What can be said with 
certainty is that the aircraft did 
not spin by itself – if it did spin, it 
would have required the controls 
to be manipulated in a way that 
provoked it.

Engine problems and 

distractions from the radio aside, 
here is where I have a problem 
with the conversion training as far 
as I understand it. The AAIB report 
explained that the first hour of 
the training was taken up with 
‘general handling familiarisation’ 
and ‘teaching the pilot to sideslip 
the aircraft’. I am not sure 
that side-slipping, although a 
great exercise for the feet and 
a challenge as far as speed 
control is concerned, would be 
a high priority if I were teaching 
somebody to fly a new type. 

In my view, the most important 
objective in the first hour is 
to explore the aircraft’s flight 
envelope, especially the various 
stalling speeds, and finding out 
what the aircraft feels like near 
the stall. Low-speed handling is a 
vital skill that needs to be learnt 
and then practised on this sort of 
low inertia type of aircraft. When 
an aircraft is flying too slowly, it 
will almost certainly be telling the 
pilot this in all sorts of ways but, 
especially with very light types, 
the signs need to be first learnt 
and then listened for. Naturally, in 
the first few hours of a conversion 
course I feel that it should be 
essential that the trainee is given 
the opportunity to first rehearse 

and then demonstrate the normal 
emergency drills. I don’t think 
that much of this was done which, 
although it made for a fairly quick 
conversion, didn’t really get the 
owner into a position where he 
would feel secure and confident 
in the aircraft. I think that the LAA 
coaches would have done a better 
job here.

From the pilot’s perspective, 
after the frightening uncontrolled 
descent from 3,000ft, he was 
very relieved to have the aircraft 
back under control, albeit with a 
still very rough-running engine, 
with about 400ft in the bank. The 
pilot reports that ‘he had to keep 
pumping the throttle to keep the 
engine running, but the airfield 
was close enough to fly a wide 
left-hand circuit’. Unfortunately, 
he found himself too high on the 
first approach and decided to 
overshoot and attempted to fly 
another low-level circuit. During 
the turn into the crosswind leg, 
the aircraft stalled and then spun. 
The pilot was seriously injured 
but I can report that, happily, he is 
back at work. As I said earlier, the 
aircraft was destroyed.

So what do we think happened 
here or, probably more 
importantly, how may this crash 

have been avoided? Clearly wrong 
decisions were made – the truth is 
that in such scenarios they often 
are – but the important thing 
is to learn from other people’s 
misfortune.

I think that it is quite possible 
that the pilot was operating at, or 
close to his personal ability limit 
on this essentially first solo flight 
in a new type. I like to think that 
had he used the LAA’s Coaching 
Scheme this would have been 
recognised and he would have 
learnt that there is no reason to 
rush towards a solo certificate. 
If everything had continued to 
function correctly during this 
first solo, there is a good chance 
that the flight would have been 
completed successfully and the 
pilot would have scratched that 
first solo itch and would have 
taken up his instructor’s offer 
for some further training. As it 
happened, the engine suffered 
an engine problem during the 
flight and this probably pushed 
the pilot beyond the point where 
he was able to cope. Certainly, 
the chances of being in a fit state 
to fly an aeroplane after a 2,500ft 
uncontrolled descent would be 
fairly slim.

Although the engine was 
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This is the fuel valve as seen on the D.18 and, even after studying it, I’m still not convinced that I could work out 
what’s going on (or, perhaps, off!). The rules about fuel valves are very clearly laid out in the regulations: the 
position indicator pointer must be located at the part of the handle that is the maximum dimension of the handle 
measured from the centre of rotation. To use this fuel lever it would be necessary to file off the little pointer and  
remark the label accordingly which, incidentally, should be at the valve itself and not on a placard elsewhere. 
(Photo: Courtesy of AAIB)



examined by engineers at the 
AAIB, it was too badly damaged 
to actually run it. Checks showed 
no observable problems; the 
magnetos were in good shape 
as was the carburettor, and the 
fuel was tested and found to be 
OK. The most likely cause of the 
engine problem is carburettor 
icing. I have mentioned that the 
Met reports from the day suggest 
that there was a significant risk 
of icing at any power setting 
at 3,000ft. A carburettor icing 
up would initially show itself 
as a gradual power reduction, 
application of carburettor heat 
may initially worsen the problem 
as water, created from the melting 
ice, is ingested into the engine but 
this should soon clear.

The pilot may have recognised 
this and applied carburettor heat, 
or at least thought he had applied 
carburettor heat. What he may 
have done is to inadvertently pull 
out the choke control, mistaking it 
for the carb heat. If that happened, 
it may have made him think he 
was dealing with the carb ice 
properly, when in fact he may 
have been exacerbating the 
engine’s rough-running through 
causing a seriously over-rich 
mixture. Unfortunately but not 
surprisingly, he cannot recall any 
of these actions.

Take a look at the pictures 
surrounding this report; I think 
that you would agree that on this 
particular aircraft it would be  
easy to operate the wrong knob  
or lever. Note particularly the 
picture of the fuel valve, even  
at my desk it took me a few 
minutes to work out what 
selection meant what. Goodness 
knows, even if I remembered 
to ‘change tanks’ I would have 
probably no chance of making 
a correct selection with a failing 
engine at 3,000ft, even if I had the 
spare intellectual capacity.

An engine failure at 3,000ft  
is a very different situation to  
one at 400ft, the primary reason 
for that of course is time. Take 
away the fact that a rough-running 
engine is more likely to fail than 
a normally operating one, just for 
the moment. The first job of the 
pilot in this sort of situation is to 
keep the aircraft flying properly  
at a suitable speed. Instead, 
it seems fairly certain that the 
pilot tried to maintain altitude 
by pulling the nose up, got too 
slow and the aircraft departed 
from controlled flight. This is 
not the time or place to go into 
the reasons behind the CAA 
removing spin training from the 
PPL syllabus, but certainly the 
pilot should have been trained in 

stall/spin awareness and how to 
control an aircraft at slow speed. 
This training, reinforced during 
the recent introduction to the new 
type, should have kicked in and 
allowed the pilot to recover with 
minimum height loss. Sadly, the 
fact that so much height was lost 
forces you to conclude that this 
did not happen.

At the point that the aircraft 
was eventually recovered back 
to a straight and level attitude 
at 400ft after the uncontrolled 
descent, the main priorities were 
actually unchanged – maintaining 
airspeed, picking a field and 
planning a safe descent into it. 
From as little as 400ft, arguably 
the scenario should have been 
handled as an engine failure after 
take-off, i.e. pick a field as close 
to straight ahead as possible 
and land. In our man’s case, in 
one sense it was fortunate that 
he found the airfield was in 
reach at this point, but in reality 
the extra workload induced 
by manoeuvring to make an 
approach for the airfield probably 
led to a far worse outcome than 
there would have been had the 
pilot picked a field straight ahead 
and gone for that.

Forgetting, for the moment, 
the likely incorrect application 
of choke, or indeed the possible 
incorrect fuel selection, the 
chances of pulling off a successful 
emergency landing from a bad 
approach during an emergency 

are only slightly less than 
getting a good landing from a 
bad approach when everything 
‘up front’ is working fine. In an 
engine failure, the real objective 
is to get the aircraft into the right 
place on an approach to a landing 
site, hopefully into wind, but 
most definitely at an appropriate 
airspeed; pretty much everything 
else is peripheral to this objective. 
As I mentioned earlier, radio  
stuff is right down at the bottom  
of any list in a real engine  
failure situation. It will no  
doubt be necessary to make  
many individual decisions and 
small adjustments on the way 
to this magical point in time 
and space, but get there you 
must. From this magical point on 
your approach, with the correct 
airspeed, a safe forced-landing 
will normally follow, whatever the 
state of the terrain.

This accident was caused 
because of incorrect decisions 
made during the event and the 
bad decisions were probably 
made because of inadequacies  
in training. Some people may  
tell you that it is ‘always a  
difficult call if you have a failing 
engine because difficult decisions 
need to be made’. Well, let’s look 
at this. If the engine just quits 
then the decision is made for you, 
you’re going to land (and probably 
‘right there’). But actually, in my 
view, a partial engine failure 
presents, initially at least, exactly 

the same problem.
If you have a rough running 

engine at any altitude in a small 
light aircraft the first job is to 
assume a total engine failure 
is imminent and the decisions 
should be made accordingly. It 
may be that, if you have sufficient 
height (and therefore time) you 
can sort the problem out, and it 
might be that your L/D (how far 
you can get) might be improved 
because a rough-running engine 
will presumably be creating 
some thrust. But what are the 
chances of keeping it going? Any 
course of action that relies on a 
faltering engine keeping going is 
extremely high-risk. The first job 
in any engine failure or rough-
running engine situation is get the 
aircraft flying at an appropriate 
airspeed, retrim for this airspeed 
and then, and only then, start 
your, hopefully well-practised 
emergency landing procedure.

AEROPRAKT FOXBAT A22L
SERIOUS CONTROL FLUTTER
As an Association the LAA tends 
to specialise in the ‘unusual’ end 
of the aircraft spectrum; perhaps 
‘unconventional’ would be a 
kinder way of putting it. Not, of 
course, that being described as 
unusual should necessarily be 
considered unkind, but you know 
what I mean I hope. In aviation, 
every time that a design moves 
away from a tried and tested 
formula, the anxiety levels rise a 
little bit in the design office! Often 
the unusual becomes the normal; 
sometimes the unusual ends up 
causing problems and the new 
idea disappears.

Sports aircraft have developed 
rapidly over the last few years 
and, normally in the search for 
increased performance, designs 
are pushing the limits, often 
using unusual solutions to solve 
problems. Such is evolution. One 
area that is often compromised 
in the search for increased 
performance is an aircraft’s 
inherent stability. This can be 
done, among other ways, by 
adjusting the weight distribution 
or changing the shape. Another 
oft-used compromise, born from 
the need to save weight, will be in 
the amount of material used in the 
structure itself. Reducing structure 
can often decrease stiffness 
and may have the additional 
effect of reducing surface area 
and therefore, potentially, 
aerodynamic stability.

This is not the place for a basic 
primer in aircraft stability as I 
would imagine that most of the 
readers of this feature will have 
at least a basic understanding 

With Malcolm McBride
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Barry Smith of Acro Engines gave me a telling off for not mentioning 
the carburettor temperature gauge in the last issue of Safety Spot, 
especially as I featured the CAA’s Icing Graphic. Although we’re in 
the middle of winter, carburettor icing can occur at any time of the 
year; in the case of the D.18 accident the initial rough running could 
very likely have been carburettor icing. Barry’s article ‘The sure 
prevention of Carburettor Ice’ can be downloaded from his website. 
www.acro.co.uk (Photo: Barry Smith)
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of the subject. I hope that you 
understand that stability will 
normally have a cost somewhere 
or another. A stiffer structure is 
normally heavier; good positive 
stability may mean that there 
are large downward forces on 
a tailplane, effectively a weight 
increase. An increase in surface 
area, more especially at the rear 
of an aircraft, will require more 
material (weight again) and 
increased drag.

In many of the very small kits 
I have had the great pleasure 
of flying over the last few years, 
‘control feel’ has not been very 
high on the agenda during the 
design process – many aircraft 
operating are far too light in 
pitch and devilishly heavy in roll. 
Rudders are generally far too 
light and stability in pitch is often 
marginal. Why is this important? 
Well, simply, it’s about feedback 
to the pilot. In the Jodel incident, 
discussed previously, the pilot 

In this picture of the A-22L the general arrangement of the trim tabs can be seen. The rudder anti-balance tab can be seen here to be deflected to the right 
yet the rudder itself is roughly neutral. This is because the control horn has impinged itself onto the elevator and jammed. The tab is driven by a Bowden 
cable that is fixed between the rear fuselage and the tab’s control horn. This provides the ‘pull’. This pull is resisted by a hinge spring. In this failure it was 
discovered that there was no lubrication in this return spring and it has subsequently seized. Because the spring had stopped working the tab was able to 
flap about freely and, as the tab flapped around freely, it drove the rudder creating a low frequency oscillation which aero engineers call flutter.  
(Photo: Graham Wiley)

Here’s a picture of the A-22L involved in the incident that was reported to the LAA and a fine ship she 
looks. Note the very thin fuselage section towards the tail and that vertical component of the empennage 
is over 50% rudder. (Photo: Graham Wiley)
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clearly got disorientated and 
lost control of his aircraft. The 
D18, essentially a single-seater 
reconfigured into a very small 
two-seater, is notoriously light 
on its controls. It therefore may 
have lacked one essential piece 
of input data to the pilot’s sensory 
apparatus: feedback through the 
aircraft’s controls.

Often, springs are used to 
provide this feedback force, 
although by their very nature 
springs may introduce a system 
harmonic that may become 
dangerous and, of course, 
springs add weight, not only from 
the spring itself but from the 
increased structure required to 
support and react with it. As an 
aircraft speeds up so the controls 
should become stiffer. The 
further a control is deflected, the 
larger the ‘feedback’ (reluctance 
to move) should become. 
Unfortunately, when springs 
are used to provide artificial 
‘feel’, the force from the spring is 
unaffected by speed.

I mentioned ‘stiffness’ and 
‘stability’. You may well ask what 
this has to do with incidents of 
rudder flutter – well, reports of 

three such incidents have landed 
on my desk over the last few 
weeks. All three incidents involve 
the Aeroprakt

The A-22L Foxbat aircraft, 
when flight tested in the UK, 
was found not to meet the yaw 
stability requirements of BCAR 
section S. This is the normal set 
of requirements that microlight 
aircraft have to meet in the UK. 
The actual issue with the aircraft 
was twofold. The first was as 
the pilot increased the rudder 
deflection, the feedback force was 
insufficient, actually, almost non-
existent. This was a problem with 
the earlier version of the type, the 
A-22 and, on this aircraft the lack 
of rudder feel was partially solved 
by the use of bungees connected 
between the firewall and the 
rudder pedals.

The second problem discovered 
during the flight test phase of the 
A22L was that, mainly because 
this version has a smaller fin than 
its predecessor, the rudder wasn’t 
being positively returned to a 
neutral position after deflection, 
the aircraft was directionally only 
neutrally stable. In other words,  
if you applied say half-rudder, 

and then lifted your feet, the 
rudder would remain in this 
position and the aircraft would  
fly along sideways.

To solve both these failure 
points it was decided by the 
manufacturer of the aircraft, in 
association with the UK agent, to 
introduce an anti-balance tab. 
This device provides a rudder 
centralising force which opposes 
the application of rudder by the 
pilot. Anti-balance tabs have a 
big advantage over springs as the 
force increases proportionally 
with an increase in airspeed 
(actually with the square of it, to 
be precise). The addition of the 
anti-balance tab is not, as we have 
already suggested, cost free. The 
weight is increased slightly at the 
tail which, rather less obviously, 
may decrease the longitudinal 
stability a little because of the 
effect on the aircraft’s centre of 
gravity.  Another, perhaps rather 
less obvious cost, is that there is 
an increase in complexity in the 
system and an inevitable increase 
in maintenance required.

The first time I had heard about 
a flutter incident on this type 
was via an anonymous tip-off. 

Apparently, the subject aircraft 
had recently been purchased 
by the new owner and, because 
this owner was a trainee, the 
aircraft was shipped to its new 
home by road. On re-assembly, 
the anti-balance tab had been 
incorrectly fitted (actually back 
to front) which allowed the tab to 
move around freely. Apparently, 
the aircraft was inspected twice 
– and two qualified personnel 
(and remember, as the owner 
is a trainee, he wouldn’t count 
as qualified) missed a primary 
control having been fitted on 
back to front; there you go,  
errors happen.

Anyway, quite naturally, 
during the climbout the rudder 
began oscillating violently from 
side-to-side and the instructor 
took command and initially 
elected to land straight ahead 
but, after a speed reduction, 
the oscillation stopped. I would 
imagine that the crew would 
have been fairly shaken up by 
their experience. In the event, 
the problem was discovered and 
the tab reconnected correctly. 
This happened in June 2011, 
incidentally, but the individuals 

Here is a picture of the failed tab and bottom of the spring on the A-22L 
discussed in the article. The spring itself is the hinge and, in this case it had 
seized. When the spring/hinge had been cleaned and relubricated it worked 
fine throughout its range. It was noted, once the horn had been replaced, 
that there was insufficient clearance between the shank of the Bowden cable 
attachment bolt and the elevator, hence the rudder jam. The bolt was inverted 
and there was plenty of clearance between the two control surfaces. This 
aircraft was test flown and the rudder anti-balance system worked very well 
returning a fully deflected slip ball to neutral in something like 2.5 seconds. 
(Photo: Malcolm McBride)

We measured the tension in a new spring to see whether the spring tension could reduce over 
time and you can see that this spring resisted a force of about 3.5 kg just about the same as the 

old spring. The best way of testing this system, which the LAA is going to recommend, is to push 
down on the tail, which lifts the nosewheel clear of the ground and push the rudder through 

its range. The critical thing is that spring tension is maintained as the rudder reaches full right 
deflection. In other words, during a pre-flight inspection make sure that all the controls operate 

fully and freely. Regular lubrication of all moving parts is especially important in aircraft that are 
stored in unheated, possibly damp, conditions.
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SAFETYSPOT

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 

concerned didn’t think that it was 
an important enough event to 
report it to the LAA.

Later, the instructor decided 
that the aircraft needed to be fully 
test flown before it should be 
used for training the new owner. 
A sensible decision. During 
this test flight, as the aircraft 
approached Vne, the aircraft 
rudder began oscillating again, 
this time more violently. Again, 
as the airspeed was reduced, 
the oscillation stopped and the 
aircraft returned to the hangar. 
An engineer, looking at the tail 
structure of the aircraft, noted 
that ‘some rivets had pulled’ and 
advised the owner that the tail 
should be disassembled to allow 
for a full inspection. Cracking of 
the structure was found in the 
area of the rear frame/rear fin 
connection.

Under the circumstances I 
became concerned, not only 
because of the apparent laissez 
faire attitude towards inspection 
and incident reporting, but also 
because of the possibility that the 
instructions for fitting the anti-
balance tab may need improving. 
As far as I was concerned, the 
reason for the first incidence of 
flutter was the incorrect rigging 
and there was a good chance that 
the second incident was caused 
because of a reduction in stiffness 
at the tail due to the materials 
failure. Lack of stiffness in a 
control’s supporting structure is 
the prime candidate, usually, for 
control flutter.

I spoke to the agent who 
explained that he had heard of 
another low-speed tab flutter 
event that hadn’t been reported 
to us here at LAA Engineering. 
Apparently this event was put 
down to the fact that the control 

actuator arm had been damaged 
when the aircraft had been 
inadvertently backed into a 
hangar wall. OK, two events, both 
explainable.

Within a few days I received 
yet another call, from an LAA 
member who had just suffered 
a rudder flutter event, again 
severe oscillation during climbout 
which the pilot thought, initially, 
to be a rough-running engine. 
Preparations were made in the 
cockpit to complete an  
emergency landing but the 
vibration abruptly stopped (and 
the engine seemed to be working 
well). It was soon apparent that 
the pilot had lost the use of his 
rudder control. He did well to  

get the machine back in one  
piece and he pretty well 
immediately gave us a call here  
at HQ. I advised him that he 
should let the Air Accidents 
Investigation Branch know as 
there had been a flight incident 
which had damaged the aircraft 
and I arranged to meet the agent 
at Otherton to take a look for 
myself. What we found when 
we got there was that the return 
spring had seized solidly in the 
tab, which meant that the tab 
was not moving in the manner 
intended – in fact, because of the 
particular nature of this design, 
the seized return spring meant 
the tab was free to move about 
unrestrained.

We’re just at the beginning 
of this investigation, and so far 
every case of rudder flutter that 
we know about has been caused 
by a problem at the tab itself. It 
is my view that we’ve been lucky 
here and nobody has been hurt; 
even a small item like a rudder 
tab has the capability to bring an 
aircraft down if it is not looked 
after properly and is not working 
as it should. A fluttering control 
surface tab is frightening at best, 
fatal at worst.

Remember, if you have been 
involved in an incident involving 
an aircraft, for everybody’s sake, 
don’t try to cover it up.

Fair winds and of course,  
Happy Christmas! ■

I am not going to mention the rivet pitch... oh dear, I 
just did. But notice the cracking found after the fin was 
removed from the A-22L Foxbat that suffered a rudder 
flutter event because it had been mis-rigged. Flutter can 
be a very violent affair and damage after such an event is 
to be expected, and should be carefully checked for. 

Here is a picture showing the failure points on the Foxbat 
A-22L. Interestingly, the cracks are just about where you 
would expect them to be after a rudder flutter event. 
It should be noted by the reader that, on a subsequent 
inspection, the rudder cables were found to be very tight 
and this may have been a contributory factor in the high 
speed flutter case. The LAA is evaluating a modification 
which may allow the removal of this anti-balance tab on 
the Foxbat fleet. 


