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SAFETYSPOT

WELCOME again 
to Safety Spot. I 
hope you are sitting 
comfortably... stop 

fi dgeting at the back! If you are a 
bit like all the staff  here at HQ and 
leap up to grab your copy of Light 
Aviation as soon as it’s pushed 
through the letterbox, spare a 
thought for me, perhaps two, as 
I will be away on my holidays as 
you begin reading and I will miss 
the delivery day of this edition.  

I can hardly wait to get going, 
only a couple of days to go; I’m 
getting fi dgety thinking about 
it. Ah, two whole weeks toiling 
against the (normally) northerly 
Aegean winds in a little sailing 
boat... bliss. 

Because of my holidays, I am 
writing this a little earlier than 
usual, which feels a bit weird. 
It’s funny how life seems to 
settle into a rhythm, one thing 
following another; anybody with 
a dog will tell you about the 
importance that this creature 
places on a regular routine. I’ve 
talked before about the world as 
viewed through the eyes of Canis 
familiaris, not that I have any 
great insight into this creature’s 
consciousness, but I do have a dog 

and, as I have just said, anyone 
with a dog will know that they 
have a particular view of the world 
and particularly like a routine.

My life is a bit manic, which is 
just the way I like it, but I always 
take my dog out for a few miles 
in the evening. This walk acts 
like a sort of barrier between the 
daytime activities (usually work) 
and whatever I’m doing in the 
evening (usually diff erent work). 
Actually the times vary a bit but, 
generally at least, we walk exactly 
the same walk. Well, by doing 
this, the actual act of walking, you 
know, navigating and such like, 
becomes automatic. This is a bit 
like learning to fl y an aeroplane, 
when initially there appears to 
be far too much to do in the time 
available, but after a while, as you 
get used to things, the opposite 
is true.

During a pre-fl ight inspection, 
student pilots are encouraged 
to follow a walkround pattern 
checking things in turn; sometimes 
this pattern is actually laid out 
in the fl ight manual. It’s a good 
way for learners to get used to 
things, but it is possible that 
this automaton-like behaviour 
can put the brain into neutral. 

This is an advantage for me during 
my dog walks when I need a 
bit of space to balance out the 
neural fl uids, but it’s not so good 
when you’re trying to ensure that 
there are no observable problems 
before you go fl ying. I suppose 
that we humans also like routine – 
though we moan about it, it 
does make things easier, but 
sometimes the impression 
of competence aff orded by 
accomplishing routine tasks 
smoothly and effi  ciently is simply 
that, an impression.

I know (who couldn’t) that we 
are in the early stages of the 
football World Cup; hopefully, 
we’re still in it as you read this. 
I’ve just watched a very lacklustre 
performance in our match against 
Algeria, who I thought (and I don’t 
know much about it) played very 
well indeed. You’ll remember the 
nil-nil score I guess. It’s a shame 
to see that France is doing really 
badly... no, really!  

Of course, our poor recent 
performances have absolutely 
nothing to do with selling off  
the kids’ playing fi elds over 
the last few years, infecting the 
sport with big business fi nancial 
types, and not even having an 

Englishman run the team. No, and 
there’s absolutely no parallel with 
the demise of the UK’s aircraft 
industry. Maybe, just maybe, 
somebody will come up with a 
radical idea which will include the 
word ‘investment’.  

Every now and then, a sort 
of madness overtakes me and 
I’ll do the clockwise dog walk 
anticlockwise. It’s amazing that 
everything looks and feels very 
diff erent. Could there be a lesson 
there somewhere?  

In this month’s edition of Light 
Aviation we’ve tried to tweak the 
format a little. The general idea 
is ‘more pictures, less chat’. This 
suits me this month actually, as it 
has been particularly quiet on the 
‘event’ front, which is, naturally, 
a good thing. Well, that is if I 
ignore the major fi re at Strathaven 
airfi eld up in Scotland a couple of 
weeks ago, which destroyed seven 
LAA aircraft, and the ‘half dozen’ 
or so other things that are still, 
‘under investigation’ so I cannot 
talk about them yet. 

There are though, a few 
interesting things relating to 
propellers rattling around my desk 
that I thought you might like to 
look at.

TURNING THINGS AROUND
Propellers and limit switch failure take the centre stage in this month’s 
round-up of incidences that have crossed Malcolm’s desk

ON page 52, I’m going to talk about some 
lovely old wooden propellers, but these days, 
the propeller on your aircraft, even a simple 
sports aircraft like the SportCruiser or 
Europa, is very likely to have a variable 
pitch propeller fi tted. This introduces 
another layer of complexity into the inspection 
equation, as the mechanism for blade 

adjustment has to be taken into account. 
Just to prove the point that a device is 

only as good as its weakest link, the following 
series of photos show how the failure of a 
small plastic rivet in a microswitch could have 
brought an aircraft down. In this case the pilot, 
LAAer Dr David Joyce was on a fl ight back 
to his home base at Gloucester. His letter 

explains the story better than I can:
“I am writing to describe the problem I 

experienced with a (Woodcomp) SR3000W 
propeller fi tted to my Europa aircraft. I 
experienced ‘in-fl ight’ problems with pitch 
change and found it appeared to be stuck in 
fi ne pitch. There was no problem fl ying back to 
Gloucester and, on the ground with the engine 
stopped, I found the prop would cycle normally 
(under manual control) to the coarse stop and 
back but, when I got to the fi ne limit, there was 
a >30 amp discharge shown on the ammeter 
and the circuit breaker popped. 

“On taking the propeller off , I found the 
sidewall of the outer of the two fi ne pitch end 
stop microswitches was jutting out at an angle 
of roughly 30º. In addition, the moving arm, 
which contacts the ring and actuates the switch, 
was stuck out at an unusual angle.”

This is one of those stories which is best 
told in pictures. You can see what’s happened 
here so I won’t go on about it. 

David spoke to the propeller manufacturer 
who told him that this is the fi rst time they’d 
seen this problem and it is possible this 

Propeller limit switch failure

SPOT THE DIFFERENCE! Ok it’s easy when you’re looking at it in these photographs, but not so 

obvious ‘in the fi eld’. In the microswitch featured in the left-hand picture, the assembly is held 

together by the mounting screws: in other words, if it’s fi tted correctly it cannot come to pieces. 

The microswitch fi tted to Dr David Joyce’s Europa isn’t like that. The whole assembly is held 

together with a couple of plastic rivets – not much to hang an aircraft on really!
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LAST time we spoke about the Pioneer 300 
undercarriage it was, by a strange coincidence, 
about the fi tment of microswitches! After 
the last item, I hope all you Pioneer owners, 
who have fi tted microswitches in compliance 
with the Airworthiness Information Leafl et, 
will take a close look at them during your 
next pre-fl ight.

Regular readers will know the problem 
surfacing with the undercarriages on 

this aircraft type was that, under some 
circumstances, they could fail to go completely 
over-centre. In other words, they weren’t 
locking ‘hard’ down – the microswitch was 
installed into the mechanism to let the pilot 
know when this undesirable circumstance 
had occurred. 

Thanks must go to LAA Inspector Matt 
Pettit for bringing this cracked Pioneer 300 
undercarriage leg to our attention. I feature 

it for two reasons, the fi rst being that I have 
been waiting for a good picture showing 
dye penetrant testing for cracks. As you can 
see it’s a pretty good example of the kind of 
clarity you can achieve with this reasonably 
straightforward (and pretty cheap) non-
destructive testing method. 

The second reason, is that Matt feels it 
demonstrates how essential it is to eliminate 
all play from this design of undercarriage leg. 
In his letter describing the problems, Matt 
explains the excess play in the undercarriage 
leg pivots can, in some circumstances, change 
the load path through the undercarriage leg. 
The undercarriage featured is an early type and 
new legs have been fi tted to the airframe that 
are ‘completely free of play’ as supplied.

I’ve had a chat to Dave Simpson, who is 
Pioneer UK’s design liaison chap, and he’s 
checking to make sure there is nothing unusual 
about this failed leg. 

It is certainly worth getting these ‘light 
touch retractables’ up on jacks fairly regularly 
in my view. I am not exactly sure yet why 
this leg has failed, it is as yet too early in 
the investigation, but it only lasted about 
150 hours.

One thing that is defi nitely true is that 
two new undercarriage legs are going to be 
a whole lot more expensive than removing 
a bit of play in an undercarriage early on. I 
would certainly suggest that your maintenance 
schedule (and remember, with an LAA Permit 
aircraft you are responsible for designing this 
document) should include a retraction check 
at least every 100 hours. It is defi nitely worth 
thinking about doing this after a known 
heavy landing or a landing on an unusually 
rough surface. 

Remember, the Pioneer undercarriage 
retraction system is beautifully designed, but 
it has been designed down to a weight; don’t 
expect it to work like something designed to 
land on a carrier! 

microswitch was defective from new. 
David suggests it would be possible to 

prevent this happening again by adding a 
couple of small washers under the retaining 
screws. The only problem is that the propeller 
would need to be removed from the aircraft and 
stripped down, introducing perhaps greater 

risks in the long term. It’s certainly worth noting 
this failure though... a microswitch, like our 
propeller, could easily be overlooked.

Incidentally, when David talks about the 
‘manual’ setting you may have wondered what 
he is talking about. The Woodcomp SR3000W 
propeller has the ability to adjust its pitch, 

which gives the pilot the advantage of a fi ne 
pitch propeller for take-off  and a coarser pitch 
for the cruise. 

The propeller is both controlled and adjusted 
electrically and the pitch adjustment is 
accomplished by an electrical motor driving 
a worm gear train to the individual blade, 
which is able to rotate in a bearing in the 
hub. The pilot can select a desired pitch when 
the MANUAL setting is selected, or the pilot 
can select AUTO where an rpm will be 
followed. It is recommended that the system 
is operated normally in the AUTO mode as 
it is very easy to overspeed the engine in 
the MANUAL mode, so the fi ne pitch limit 
microswitch eff ectively limits the minimum 
angle of the propeller blade to the angle 
corresponding to the maximum engine rpm 
allowed. 

Get it? No? Ok, don’t worry, let’s move on! 

Pioneer 300 main 
undercarriage crack

The remains of Dr Joyce’s propeller limit microswitch – “For the want of a nail, the shoe was lost.”
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This Pioneer 300 undercarriage leg has seen better days and has now been replaced. If you have 

never seen a positive dye penetrant test before, this is a good example. Often cracks are too small to 

see with the naked eye and the dye penetrant method highlights cracking brilliantly. 

   The process is fairly straightforward. First, the suspect area is cleaned and degreased, then a 

bright dye is sprayed over and around it. The dye penetrates into all the microscopic nooks and 

crannies, and after a while through capillary attraction. A solvent is used to wash off  the surface dye 

and the area is cleaned and dried. Now comes the magic: a suspension of chalk dust is sprayed over 

the area and, well you can see the result in the photograph – a highlighted crack.
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THERE is something about the propeller that’s 
beautiful in my view. I am not just talking 
about the obvious beauty of the varnished 
grains of the treasured old propeller above the 
mantelpiece, though this cannot be denied. It’s 
more than that.  

Take a look at the picture of the Hornet Moth 
propeller standing alongside Fiona from the 
Engineering administrative department. Just 
look at the size of it, no, not Fiona, the propeller. 
It’s pretty well the biggest single component 

on an aircraft, yet you hardly notice it. 
I’ve posted a close-up picture showing the 

reason why this propeller has been relegated 

to the rather less stately position above a 
fi replace. Thanks to Mark Miller from De 
Havilland Support Ltd for lending it to us so that 
we could get a few pictures. 

Actually, this propeller failed just after take-off  
and, not surprisingly, gave the pilot a little 
diplopia as he got the aircraft around a circuit 
and back onto the ground! 

The Hornet Moth hasn’t got the best of 
reputations when it comes to handling, ‘more 
of a lorry than a sports car’, as one punter 

Fixed-pitch propeller problems

‘This propeller failed 
just after take-off 

and gave the pilot a 
little diplopia!’

The Schwartz 

Finish explained.

SPECIAL COVERING PRESSED INTO 

WOOD UNDER HIGH PRESSURE

FINISHING LAQUER

GAUZE

BRASS

SOLDER

FABRIC

Here Fiona from Engineering administration, 

who many of you will have chatted to on the 

telephone, poses (reluctantly) by the side of this 

Hornet Moth propeller. Actually, the propeller 

is more correctly described as a 5234 (swept 

leading edge) design. When you look at a 

propeller like this, it’s huge, well over 6ft. 

You can see (at about ankle height) the missing 

piece of leading edge.

In this photograph, the missing leading edge is 

completely obvious. Notice the metal leading 

edge is held in place using rivets; in this case 

the heads have been ‘fl ushed’ using solder. 

Whenever a continuous structure is broken by 

an attachment hole, a weakness is created. In 

this case, many years have passed between 

manufacture and failure.

P
H

O
T

O
S

 M
ark M

iller

P
H

O
T

O
S

 M
alcolm

 M
cBride

P
H

O
T

O
S

 M
alcolm

 M
cBride

CROSS SECTION
OF PROPELLER
(SCHWARZ COVERED)
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exclaimed a while back! But, with one eye 
wobbling to port and the other to starboard 
the aircraft was landed safely!

This was an expensive business for the 
owner as the engine and the engine mount 
frame, in fact the entire airframe, needed a 
thorough inspection. 

What was the cause of the failure? My guess 
would be old age. Francis, in his article about 
wood elsewhere in this issue, talks about the 
fact that wood is an organic material and, as 
such, is prone to attack from all directions 
(both chemically and biologically). 

This propeller has a relatively thick covering 
of paint which hides most of the wooden 
structure; notice there is also a beautifully 

made leading edge plate. This is workmanship 
of the highest order, but what serves to protect 
also serves to hide and, by the colour of the 
wood at the failure, you can see that oxidation 
has played its part here. 

The reason that I have featured it here is that 
the crack that lead to the eventual loss of the 
leading edge was visible before the failure, 

but you would have had to look hard to see 
it. When did you last have a really good look 
at your propeller? 

As I have mentioned, the propeller on 
an aircraft is rather like the elephant in the 
room. You know it’s there, it’s huge, but hey, 
who’s bothered? 

During your pre-fl ight, it’s always a good 
idea to take a second look at the propeller to 
make sure it’s in absolutely top form. Don’t be 
frightened to give the thing a bit of a tug to 
ensure that it’s bolted on securely. Be cautious 
though of putting too much weight on the tips 
for obvious reasons. As you will notice from the 
picture of the Jungmeister, propellers don’t like 
to be loose on the hub. 

‘By the colour of the 
wood at the failure, you 
can see that oxidation 

has played its part’

Here’s the example discussed in the text describing what happens when 

a propeller becomes loose on its hub. Ignore the hole on the right-hand 

side, that’s not used in this installation. The propeller is held on by 

a single nut in the centre of the propeller. The location pegs (on the 

crankshaft fl ange) fi t inside the indexing hole. This propeller – a huge 

87in diameter pulling a 58in pitch – put a Bucker Jungmeister on the 

ground some years ago and has held pride of place above somebody’s 

fi replace ever since.

Here’s how the propeller is fi tted to the Siemens engine. This is, in eff ect, a 

clamp pressing the propeller onto the engine fl ange. Any movement in this 

set-up will start wear, which will reduce the overall friction in the joint. The 

end is essentially in sight for this propeller as soon as movement starts. 

Notice the large clamping cone that provides the maximum surface area 

required to provide the appropriate force through the wooden structure 

without distorting it. Often a facing hardwood, like walnut, was used in this 

area of the propeller, the rest being made of laminations of mahogany.

This close-up tells its own story. Notice the blackened wood that looks to me to be the result 

of oxidation – perhaps this propeller was kept in a very damp environment at some stage 

in its long life? Interestingly, the method of construction of this leading edge is written in 

the photograph. First a thin metal gauze was stapled to the leading edge, perhaps an inch-

and-a-half back, then a celluloid fi nish was applied. The actual process is a bit of a mystery, 

but propellers made like this are described as having a ‘Schwarz’ fi nish. The brass leading 

edge sheeting (30swg) was then sweated onto the propeller and held in place using screws 

near the hub and wire rivets nearer to the tip. The surface cracking in the cellulose nitrate is 

fairly normal and wouldn’t necessarily write a propeller off . Many thanks to Mark Miller of De 

Havilland Support for lending us this propeller and taking the time to clue me up.
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LAA Project Registration 
Kit Built Aircraft   £300
Plans Built Aircraft   £50
Issue of a Permit to Test Fly 
Non-LAA approved design only  £40
Initial Permit issue 
Up to 390kg  £320
391 - 499kg  £425
500kg and above  £565
Three seats and above  £630
Permit renewal 
Up to 390kg  £105
391 - 499kg £140
500kg and above  £190
Three seats and above  £210
Modifi cation application  
Prototype modifi cation £45

Repeat modifi cation £22.50
Transfer 
(from CofA to Permit or CAA Permit to LAA Permit)
Up to 499kg  £135
500 kg and above £250
Three seats and above  £350
Four-seat aircraft 
Manufacturer’s/agent’s type acceptance fee  £2,000
Project registration royalty  £50
Category change
Group A to microlight £135
Microlight to Group A  £135
Change of G-Registration fee
Issue of Permit Documents following G-Reg change £45
Replacement Documents
Lost, stolen etc (fee is per document) £20
Latest SPARS - Issue 15, April 2009

LAA ENGINEERING SCALE OF CHARGES 

BEFORE I send this month’s Safety Spot ‘draft’ 
off  to our editor Brian Hope for him to work 
his magic, I will share with you a fuel-related 
problem that crossed my desk recently. 

The details were sent to me by LAA 
Inspector Gary Cotterell. Gary specialises 
in Jabiru aircraft and engines and does his 
fair share of initial and renewal inspections 
at his base at Rookery Farm, Denver... that’s 
Denver, Norfolk, not Colorado! One part of 
an initial inspection that an LAA Inspector 
takes very seriously is a complete fuel fl ow 
check – you need to know the fuel system will 
cope with the work it has to do during its life. 
Incidentally, there’s a good technical leafl et 

about fuel fl ow checking on the website; it’s 
TL 2.20 and you can fi nd it in the Engineering 
section if you’re interested.

I have written before in Safety Spot 
about the need to understand the fuel system 
on your aircraft. I will be honest here, that I 
don’t have a clue about the fuel system on my 
car, it’s a diesel, so I guess it’s a pressurised 
return system, but I don’t really care (and, as 
you know, I’m a bit of an anorak about such 
things normally). 

However, I won’t go near an aircraft unless 
I understand the systems completely. The 
AA, RAC or Green Flag are no use at all to the 
pilot whose engine has stopped at 500ft.

Check out the picture supplied by Gary 
showing the kink in the fuel system. This kink 
was impossible to see without removing the 
brake actuator. 

Here’s the real worry: this aircraft passed 
the fuel fl ow check. How, you may ask. 
Simple answer: there is a fuel sump in the 
system which holds six litres, plenty of fuel 
to do a fuel fl ow check, and worth about 15 
minutes of fl ying at full power. Plus the sump 
is situated downstream of the kinked pipe. 
There was a little fuel fl owing past the kink, 
which ensured the sump was full whenever it 
was checked. 

The Jabiru uses about 22 litres/hour on full 
chat so the rules say that, as it is a pumped 
system, there must be at least 125% of this 
available to the carburetter inlet, that’s 
27.5 l/h. The fuel fl ow check is there to ensure 
this is the case, but the lesson here for us all 
is that you cannot test a system you don’t 
thoroughly know and understand. 

Gary suggested a note should be added to 
the fuel fl ow test sheet for this type saying 
there is a fuel sump fi tted. I think this is a good 
idea and have made this recommendation to 
the Design Department. The real issue, though, 
is that you must check and double check all’s 
as it should be, especially after you’ve done 
any work or made any changes.  

Sometimes it’s worth going around the block 
anticlockwise, just for a change. 

Fair Winds.   

Inspection system prevents 
an in-flight engine failure

‘Part of an inspection 
that an LAA Inspector 
takes very seriously is 

a fuel fl ow check’

Gary couldn’t work out why the fuel wasn’t reaching the fuel sump and had to strip out the 

centre console of this Jabiru to fi nd out. Once the fl ap lever had been removed, the blockage 

became obvious. This kink is in the pipe that leads to the fuel fl ow sensor. Everything needs to 

be looked at during an aircraft build; this could have been another fi rst fl ight engine failure. 

Well done to Gary Cotterell for spotting the problem.
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