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SAFETYSPOT

My comments a few 
issues ago about the 
‘joys of motorcycling’ 
twanged a chord in 

quite a few people. You may recall 
me extolling the virtues of a ride to 
work on a bike on a sunny spring 
morning. A number of you have let 
me know what bikes you have and 
I have been a bit surprised by just 
how many of us aviator types also 
enjoy riding on two wheels.

As an engineer, I certainly 
appreciate the similarity between 
the two types of machine: both 
require a fair degree of skill if 
survival without injury figures 
high on the agenda; both types of 
machine need a comprehensive 
maintenance plan and most 
owners enjoy keeping their pride 
and joy in tip-top shape; and 
motorcycles and aeroplanes both 
tend to stretch the ability of both 
the operator and the machine.

Another similarity, perhaps 
not so obvious but particularly 
pertinent to the owner of an LAA 
aircraft, is the fact that when 
you operate a motorcycle the 
maintenance is completely the 
owner’s responsibility. OK, you 
could be in trouble if your tyres 
are found to be below limits, but 
it is unlikely that you’d get any 
points on your licence if your chain 
needed relubricating. In the same 
way, you are not going to be nicked 
for operating with a defective 
magneto on your aircraft – but 
if you cannot see the problem of 
doing that, you have the wrong 
hobby. In these rather difficult 
financial times, the personal and 
largely internal argument between 
‘should I fix it’ or ‘should I leave 
it’ can become a rather difficult 
one. But, just as you probably 
won’t make a difficult corner with a 
defective tyre, you probably won’t 
make the airfield if you’ve been 
running with a defective magneto 
and the other one packs up.

I often receive reports from 
LAA members about the apparent 
wrong-doings of others; the above 
example of the magneto, as you 
may have guessed, is in my mind 
as I begin this month’s delve 
into some of the airworthiness 
issues that have crossed my 
desk. Often there is a simple 
explanation as to why this or 
that wasn’t done. Sometimes, it’s 
just that the owner of a ‘suspect’ 
aircraft is new to the workings of 
the LAA and hasn’t realised that 
the freedoms we enjoy are paid 

for with an organisation-wide 
commitment to safety in which 
members and inspectors play the 
key part. Even the advice from 
HQ is almost entirely the result of 
real-world experiences passed on 
from the field. The operator of a 
Permit to Fly aircraft is completely 
responsible for the maintenance 
‘state’ of his or her aircraft so, if 
you bash a propeller and crunch 
the engine to an abrupt halt, don’t 
pretend that it didn’t happen just 
because nobody saw you do it, 
that’s not fair. The engine will need 
to be appropriately checked.

If, as you ground run your engine 
before a flight, you find that it has 
a fit when you do the mag check, 
return to the hangar to find out 
why and, when you discover the 
problem, fix it before you commit 
to flight again. Sure, an aircraft 
engine is designed to operate on 
one magneto, that’s the point, but 
the one that’s no longer working 

wasn’t fitted as an optional extra!
Before I leave the subject 

of motorcycles and their 
multitudinous similarities with 
aircraft, I have to mention that 
another motorcycling LAA member 
gave me a call and asked if I 
fancied a ride on the back of his 
machine. Not knowing quite what 
to expect, I dutifully turned up 
at Silverstone at the appointed 
time and was suddenly (and quite 
unexpectedly) immersed into some 
advanced motorcycle training. I 
was then treated to a hair-raising 
few laps on the back of a race-
tuned Honda piloted by former 
Grand Prix road racer, ‘Rocket’ Ron 
Haslam. 

Ron described flying as being 
very genteel by comparison... 
well, approaching Stowe corner at 
about 170mph is a fairly surreal 
experience, I can tell you. My neck 
is still stiff but, thankfully, my 
heart rate has finally returned to 

normal.
Judging by the level of 

engineering expertise crawling all 
over the bike both before and after 
my ride on the specially converted 
(extra seat) race machine, I am 
fairly sure that Ron appreciates 
the value of well-maintained 
equipment. I can honestly say that 
I’ve never been on a machine taken 
so close to its mechanical limits. 
When I get a bit more time, I will 
tell you more about my adventure.

AGEING FABRIC
Before I move on to some of the 
specific airworthiness items on 
offer this month, I must thank 
all of you who made the effort to 
write to us here at HQ about last 
month’s feature on the inspection 
of ageing fabric. This feature 
certainly generated the biggest 
response I’ve personally seen 
– even more than the ageing 
engines discussion we had earlier 

PITCH-CHANGE FAILURE
The dive to Vne may be unnerving but can reveal vital faults

With Malcolm McBride
Airworthiness Engineer

DUCATI REGULAToR PRoBLEm

SportCruiser Owner, Adrian Kuipers, let me know of a problem that 
he encountered a few days ago after quite a long trip over water 
(from Alderney to Sleap). After about ten minutes of flight the 
Alternator stopped working. He called the SportCruiser aficionado, 
Graham Smith who advised him that it would be very unlikely that 
the Alternator itself would fail and that he should try changing 
the regulator and see if that cured the problem. Adrian said that 
he had an awful time pulling the black multi plug connector off 
the regulator and, from this photo, you can see why! What looks 
like has happened here is the spade (on the regulator side) has 
gone down the outside of the female (in the plug). The yellow wire 
affected carries uncontrolled alternating current (AC) from the 
alternator to the Ducati regulator. (Photo: Adrian Kuippers)
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in the year. Most people who wrote 
agree with our view that the key 
to failure avoidance is regular 
inspections of fabric-covered 
parts, with a three-yearly, in-depth, 
internal inspection regime being 
appropriate. I received quite a 
few comments involving rodents; 
although the jury is still out as to 
what the rodents are actually doing 
with the stringing material, one 
thing for sure, they seem to like 
it. Only this week, the LAA’s Chief 
Engineer looked over a long-stored 
vintage aircraft and found that a 
good half of the essential stringing 
had been gnawed away leaving the 
fabric hardly attached.

One aspect of fabric that I failed 
to mention in the feature was the 
need to ensure that drain holes are 
appropriately placed and remain 
clear of any obstructions, which 
might encourage water build-up in 
the wing, especially at the trailing-
edge. Pooling water equates to 

100% humidity and wooden 
structures won’t stand a chance in 
this environment.

With regard to the inspection 
of the internal structure, a couple 
of you offered the idea of using 
a mini-cam. These small devices 
get cheaper and cheaper and can 
easily be mounted on a stick, just 
the job for seeing around those 
difficult corners.

One fellow, whose aircraft had 
suffered from a rodent attack, 
initially discovered that the rib 
stitching had failed by using the 
sucker off a child’s toy. Regular 
readers will remember that we 
suggested this ‘suck test’ for 
assessing the security of the MCR-01 
skin to rib bond; the tool suggested 
then was a valve regrinding tool. 
I am sure that, in the fullness of 
time as they say, the LAA will be 
publishing further advice about 
this tricky inspection issue.

When members ask me why we 

need the aircraft to be taken to 
Vne during the annual validation 
air test, I sometimes have a little 
trouble convincing them of the 
merits of this rather nerve-racking 
section of the schedule. Having 
done many dives to Vne, I relate 
some of the things that have 
happened to me over the years, 
this in an attempt to persuade the 
member of the need for this test. 
The worst incident by far, and one 
I don’t relate very often as I still 
break into a sweat thinking about 
it, was the discovery that the 
wrong engine mount rubbers had 
been fitted after an engine change. 
Consequently, at or pretty close to 
Vne, they started to resonate with a 
frequency of about 3Hz. I survived 
the experience, quite literally a 
little shaken and, on the ground, 
the error was discovered and the 
correct rubbers fitted. If that had 
happened during an unintended, 
perhaps gust-induced overspeed, 
then the outcome may have been 
very unsatisfactory.

The Permit Renewal air test 
form offers advice to the pilot 
conducting this test and suggests 
that this check ‘is to demonstrate 
safe handling of the aircraft at 

Vne and to check that this can be 
achieved without exceeding max 
permitted rpm’. This is completely 
true but, because a flight test form 
is not the place for comprehensive 
explanations, it’s not the whole 
story. Put simply, we ask that the 
aircraft is taken to the limiting 
ends of its flight envelope to 
make sure that all is well at both 
extremes.

During normal operations, it is 
unlikely that an aircraft owner 
will be regularly stalling his or her 
machine – although it’s not a bad 
idea to practise very slow flight 
now and again, if only to remind 
the feet that they have a role to 
play on some types! Changes in an 
aircraft’s stalling behaviour may be 
the first indications of a developing 
airframe problem. Similarly, Vne is 
not a territory that is well-trodden 
by most pilots; many aircraft types 
really struggle to get there.

The renewal form also reminds 
test pilots that the test should 
only be conducted in ‘smooth 
air conditions’. I think that this 
statement, valid as it is, serves to 
increase the tension level in the 
cockpit prior to the test. I recently 
flew on a test with one chap who 
was really reluctant to get the 
machine up to maximum speed 
– and the canopy latch failed a few 
knots short of the magic number. 
Thing is, this test proved that the 
latch wasn’t man enough for the 
job it was being asked to do, so 
the requirement for the test was 
validated.

Will [WHO IS WILL?]was flying a 
chap’s SportCruiser on an air test, 
required because the propeller had 

been changed. Actually, it was 
quite a large change, with a 
fixed-pitch propeller being 
replaced by a Woodcomp 
SR3000 variable-pitch type. 
One of the most important 
checks for this type of 
propeller, incidentally, is to 

check that at maximum pitch 
the aircraft still can achieve a 
positive climb of 300fpm. There 
is a similar check carried out at 
the minimum pitch setting, which 
ensures that the engine cannot 
overspeed on the ground with a 
wide open throttle and that there’s 
a positive climb within maximum 
rpm limits with the propeller on the 
fine-pitch  
stop. During the acceptance test 
the aircraft is dived to Vne with  
the propeller in MANUAL mode,  
in other words the propeller 
becomes a variable-pitch  
propeller in full course with 
the constant-speed function 
deactivated. This test ensures that 
the propeller rpm can be limited by 
throttle position alone.

If you think about this, in a 

‘Most people agree with our view that 
the key to failure avoidance is regular 
inspections of fabric-covered parts’ 

I spoke to Conrad Beale of ConAir Sports and he said that he hadn’t seen this problem before and I hope that we 
don’t see this sort of thing too often … nobody wants to see a load of uncontrolled AC milling about inside an 
engine cowling, especially over water!! (Photo:Adrian Kuipers)



dive there will be a tendency 
for the propeller to be driven by 
the airflow rather than driving 
it. Anyway, after the perfectly 
satisfactory Vne dive on this 
particular SportCruiser, Will 
[THAT MAN AGAIN]noticed 
that the AUTO mode (that’s 
the constant-speed function) 
had stopped working. Because 
the propeller had been set up 
correctly on the ground, there was 
no real issue and Will [THAT MAN 
AGAIN]brought the aircraft back 
home. On the ground, it didn’t 
take long to find out what had 
happened, the wires feeding the 
brush pack that supplied power 
to the propeller pitch-change 
motor had been cut through by 
the fibreglass cowling. This had 
happened because the diameter 
of the shaft attaching the 
propeller to the engine flange was 
slightly bigger on the VP propeller 
and, at Vne, the increased loads 
in the system moved the engine 
sufficiently for the shaft to rub 
against the cowling.

I checked through my records 
and found that this had happened 
before. The chap who had 
discovered the chaffing on his 
SportCruiser during a pre-flight 
inspection, LAAer Barry Williams, 
had sent me a picture. Barry 
spotted the problem before the 
wire had been completely cut but 
if you take a look, you can see  
the issue.

Another regular contributor 
to the LAA’s airworthiness 
department is Inspector Phil 
Trangmar. Other recent matters 
have prevented me from flagging 
up the problems that may be 
encountered when using so-called 
‘pattern’ parts, but the failure of 
this relatively inexpensive item 
ended in an engine seizure during 
climbout. Phil explained that the 
pilot landed straight ahead on 
the runway and that there was no 
damage to the airframe, but the 
engine was in a bit of a state.

I’ve not got any experience 
personally with the big water-
cooled aero engine types but have 
owned and operated a few Rotax 
582 and 532 engines. Personally 
I’ve never had a problem with the 
engine and, providing it’s set up 
well, it has a proven track record 
in service.

The thermostat’s job is to 
allow the engine to heat up 
quickly and then to keep the 
engine at a sensible operating 
temperature. At low temperatures, 
the outlet to the radiator is 
almost completely blocked and 
the coolant is prevented from 
passing through the radiator. As 
the water temperature rises, the 

Here is a picture of the correct 
switch supplied by Evector for 
its Eurostar aircraft. The switch 
is used for the Master and 
Generator functions and works 
well (in that I have received no 
reports of failure). When used as 
a Magneto switch the extra loads 
have caused trouble for some 
owners, a first sign can be that 
the engine fails to shut down 
cleanly. (Photo: Frank Hall)

mAGNETo swITCH PRoBLEms

	 	

You may wonder why I put this picture here and what it’s got to do with ‘pattern’ parts. Well, I was reminded of 
a chap whose magneto on/off switch burst into flames once. He decided that he didn’t want to fork out a fortune 
for the ‘part numbered’ item when his magneto switch failed so he routed around the garage and found an old 
switch that looked just the job. He even remembered where the switch came from; it was off his old Mini and used 
to control the fog lamp. What he didn’t realise was that magneto grounding switches have to take a lot more volts 
and probably ten times the Amps of a fog light relay, albeit only transiently. Unless you know exactly what you are 
doing, and completely understand the various issues involved, it doesn’t pay to replace items with look alike bits. 
Frank Hall sent me this picture of a failed Chipmunk Magneto switch because I related a story to him of an 
engineer here at Turweston who spent half a day trying to trace a mag problem but forgot to check the switch 
(easily done)!  (Photo: Frank Hall)
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Here is the inside of the Chipmunk Magneto Switch above. Note its complexity, required because of the relatively high currents and low frequencies, 
involved when grounding a magneto. The switch has been designed to get as much contact area between poles as possible in the shortest time and use 
a wiping action similar to the high current switches that used to be used on stage lighting.  (Photo: Frank Hall)

With Malcolm McBride
Airworthiness Engineer

➽
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“Unless you know exactly 
what you are doing, it 

doesn’t pay to replace items 
with look alike bits” 

This ‘fulcrum’ switch, used in the Eurostar provides a 
good contact area to cope with the relatively high current 
generated by the coils in the magneto. In the Master and 
Generator function these switches have proven fault 
free but the very low energy of switching in the magneto 
circuit is insufficient to provide a cleaning action for the 
contact faces or the bridge fulcrum so that intermittently 
the closed circuit (Magneto disabled, off, Direction “ZAP” 
on the switch face) fails sometimes to provide a safe 
grounding of the ignition. 

Frank did some bench testing of a seven-year old switch 
that had started to cause problems through 20 cycles 
using a digital meter where the baseline resistance read 
0.2 Ohms. Closed circuit resistances were measured as 
varying between 0.2 Ohms through 0.7 Ohms, 1.7 Ohms, 
9.1 Ohms and as much as 12.3 Ohms in the closed circuit 
configuration. (Photo: Frank Hall)
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valve, which is primarily what the 
thermostat is, opens and allows 
coolant through the radiator. The 
actual opening temperature of a 
specific thermostat is dependent  
on the chemical consistency of the 
wax used in the actuator bulb.  
Most will be fully open by the mid-
90°C and operating temperature will 
subsequently be controlled by the 
area of radiator presented to the air.

The operation of a thermostat 
is very simple and relies on the 
fact that wax in its fluid state 
occupies more space than wax 
in its solid state. Different waxes 
have different melting points, for 
example beeswax melts at 62°C and 
paraffin wax at only 55°C. (These 
low melting points are easily 
achieved when polishing furniture.) 
Normally, microcrystalline waxes 
are used where higher melting 
points are needed, the melting 
points of these range from 73°C to 
115°C. So the opening properties of 
this apparently simple device can 
be fairly accurately controlled by 
varying the final mixture of wax used 
in the sensing bulb. The properties 
will include not just the opening 
and closing temperature but also 
the rate of opening in response to 
temperature fluctuations.

As the wax melts, as I have said, 
it expands and, as it demands more 
volume, it forces a shaft out of the 
bulb, thus opening the valve. Take 
a look at the pictures. You will 
see what caused the ‘overheat’ on 
Phil’s engine. You will note, if you 
compare the photo of the part with 
the one I got from Conrad Beale 
of ConAir Sport, that the damaged 
valve isn’t a Rotax supplied part.

An owner who uses a non-OEM 
part on an engine (whether a 
certified engine or not) is taking a 
not insignificant risk, in my view. 
There have been cases where the 
failure of the simplest after-market 
gasket or seal has completely 
wrecked an engine, for an initial 
saving of just a few pounds over 
the pukka part. Often the simplest 
of devices are far more complicated 
when you start understanding their 
operation in a little more detail. ■

Although the pitch change motor power supply wire on Barry Williams’ SportCruiser didn’t wear right the way 
through, you can see that it nearly did, and would have done but for his diligent pre-flight inspection! Will 
Greenwood wasn’t quite so lucky; during a recent air test he lost control of the Woodcomp SR3000 propeller 
because the cowling cut this wire clean through during the dive to Vne required by the propeller acceptance flight 
test. (Photo: Barry Williams )

“An owner who 
uses a non-

OEM part on an 
engine (whether 
a certified engine 
or not) is taking a 
not insignificant 
risk, in my view” 



Here’s a cross-section of a thermostatic valve in the 
open position (hot) 

And here’s one closed (cold) 

With Malcolm McBride
Airworthiness Engineer
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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 

Here is a picture of the correct Rotax thermostat. I 
wouldn’t be so bold as to say that this component is better 
(although it does look a little more sturdily constructed) 
but there can be no doubt that the Rotax designers would 
have selected this valve for its specific properties. It may 
even be that the valve’s characteristics were specified by 
the engine manufacturer during the design process. 

You can see that the operating plunger 
has forced its way through the stirrup 
of this Rotax 582 thermostat. There 
may be a number of reasons for this 
failure. Naturally, there could have 
been a defect in the manufacture 
of the stirrup or weakness in the 
material used in it but, 
we don’t think that this is a Rotax 
part, and therefore may have  
been operating in a  
completely incorrect  
environment.
(Photo: Phil Trangmar) 


