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I suppose that 
it’s all about the 
vagaries of the sine 
wave but, even with 

the ‘clock change’, the early 
mornings are a bit on the dark 
side which means, for me at 
least, it’s a bit of a struggle 
getting out of the pit in the 
morning. Actually, as we’re 
back on GMT, or whatever 
they’ve decided to call it this 
month, I’m in the period 
where the clock in my car is 
actually right and I don’t have 
to do any calculations when I 
want to know what time it is. 
Have you noticed, with digital 
devices involving buttons, 
how it seems to be impossible 
to easily set simple things like 
the time; in the old days you 
just had to wind a knob.

A good example of this could 
be a recent experience I had 
setting the time on the boss’s new 
cooker… It’s not, incidentally, 
anything fancy (the cooker, 
not the boss), just one of those 
stand-up things along one wall 
that cooks the food (either). It has 
a digital clock on the front which, 
once I’d plumbed the cooker in, 
I dutifully set. I obviously didn’t 
do it right as the fan oven came 
on at two the following morning, 
waking up the household. We 
were only able to switch it off by 
turning off the master switch.

We’ve, and by ‘we’ve’ I mean the 
combined effort of the McBride 
household, now managed to 
work out the oven timer but, just 
like the microwave, the hi-fi and 
– for half the year anyway – my 
car, the clock can’t be trusted.

ALPI PIONEER – FINGER 
FILTER (UPDATE)
Thanks to LAA Inspector 
Adrian Lloyd, who operates a 
maintenance outfit at Shobdon 
Airfield, for sending me the first 
part of my new Alpi Pioneer 300 
kit. The perfectly serviceable part, 
a fuel tank outlet finger filter, 
was sent by Adrian not really 
to start my new kit (although 
all donations welcomed) but 

to lobby us into reconsidering 
whether we should require this 
fitting to be changed. In Adrian’s 
view, and he’d just changed the 
fittings on a customer’s aircraft, 
this didn’t need to be done 
because the fittings he’d removed 
were perfectly OK. I agreed with 
Adrian that the filter he sent did 
appear to be OK but you couldn’t 
be sure of this without taking 
it out and, sadly, this requires 

ThE TROUbLE wITh hIsTORy
A Murphy Rebel mystery provides a few lessons about fatigue and 
stress, in forks in particular

With Malcolm McBride
Airworthiness engineer

Here is the general arrangement of the outlet fitting manufactured for the 
Alpi Pioneer 300 series aircraft. The relatively large holes in the tube are 
there to prevent large items, which may have accidentally been dropped 
into the tank, from blocking the fuel exit. The assembly, known as a finger 
filter, comprises two items, an AN fitting and a manufactured brass tube 
that’s been pre-drilled, pinched at one end and fitted into the AN fitting 
and held in place using solder. The pipe fitting (shown on the right of the 
picture) is then screwed into this finger filter assembly.  
(Photo: Malcolm McBride)

This close-up shows more clearly 
where this filter failed. What has 
happened is that the person who 
made the finger filter has over-
drilled the AN fitting to accept the 
brass tube and this has reduced the 
supporting material considerably. 
The danger here is that you 
cannot see any problem without 
disassembly. Alpi are supplying new 
parts free of charge, although the 
wings of the aircraft need to come 
off to fit them.  
(Photo: Malcolm McBride)
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wing removal. Once you’ve got 
that far, you may as well just 
change this suspect part. Adrian, 
in fairness, also didn’t realise that 
we’d had more than one failure 
reported and we’re quite worried 
about this for the long term 
airworthiness of this aircraft type.

Regular readers will remember 
that we had an instance where 
one of these filters cracked 
at the outlet and fuel ran into 
the area under seats (near the 
electric motor operating the 
undercarriage). When we  
looked at the filter, it had 
been over-drilled during its 
manufacture and, after  
discussing the matter with Alpi, 
they agree that these filters 
should all be changed. Alpi has 
supplied the new agent with 
enough finger filters, free of any 
charge, for the whole of the UK 
fleet. We’ve also had a report 
from an inspector that there has 
been some cracking in the area 
of the first rib and the Design 
Department here has been 
looking into this. I’ve been waiting 
for the results of this investigation 
before issuing the finger filter 
bulletin because we didn’t want 
to write two consecutive bulletins 
both requiring a wing removal.

For information, the 
Airworthiness Information Leaflet 
will require the replacement 
of both the finger filters at, or 
before, the next Permit Renewal. 
Although, and I need to stress 
this, any sign of a fuel weep in the 
area of the root rib needs to be 
investigated immediately.

Before I move gracefully on 
to more specific airworthiness 

matters, I must thank LAAer (and 
Auster 5 owner) Jerry Landrick 
for his letter explaining that the 
issue with the brake cylinder 
lug bending problem on the 
RV-8 (October ‘Safety Spot’) 
could be the result of forces 
created by the hoses themselves. 
Jerry reminded me that the 
relative stiffness of a hydraulic 
hose increases dramatically as 
pressure is applied, which may 
change the ‘mechanics’ of this 
rudder/brake mechanism. It 
is, as LAA Inspector Neil France 
comments, “Something definitely 
worth looking into and, as soon 
as I can get my head into an eight 
cockpit, I will take a look with this 
in mind.” Thanks again Jerry for 
taking the trouble to write –  
it’s appreciated.

MURPhy REbEL –  
TAILPLANE sTRUT END
Way back in 2001, the then 
Popular Flying Association 
issued a bulletin requiring a dye 
penetrant inspection of the end 
fittings on the tailplane lift struts 
of the PFA fleet of Rebels. The 
actual inspection was a one-off, 
although advice was given to 
owners that an inspection of 
these fittings should form part of 
their regular pre-flight inspection. 
A week or so ago, I received a 
picture of another failed strut 
from the UK agent for Murphy 
Aircraft, Nigel Smith, and I was 
struck by the similarity of the new 
failure with respect to the picture 
of the previous failure from the 
original bulletin. The failure 
‘shape’ was so close that I actually 
had to pull the original picture out 

Here is a picture of the end fitting that was found to have failed on the 
lower tailplane compression strut. Without the actual component it is 

difficult to be sure of the actual failure mode but the UK agent feels that it 
is likely that the edge of the fork was impinging on the lower attachment 

bracket, certainly, the angle of this failure would fit this theory.
(Photo: Nigel Smith)

This is the general arrangement of the compression strut on the Murphy 
Renegade I’ve pinched from the build manual. As you will note, this sketch 
shows how the length of the strut is measured during the construction of 
the aircraft. (Photo: Murphy Aircraft)

Here is a close-up of the TS3 bracket that may be implicated in this failure, 
the builder makes this from a piece of angle and it is possible the fork could 
be hitting the top face during service. (Photo: Murphy Aircraft)



of the file to take a look to make 
sure that my eyes weren’t playing 
tricks. They weren’t, and here is 
another example of a failed fitting.

As you can I hope see from 
the pictures, the fitting is 
effectively a fork end which has 
been machined from a bar, the 
component has been waisted to 
fit into the end of the aluminium 
strut itself and is held in place 
using rivets. I haven’t got the failed 
part to look at the fracture face 
sadly, so the actual mode of failure 
remains a mystery. Nigel seems to 
think that the cause of the failure 
might be that the strut end itself is 
bottoming out at the lower fitting 
so the load is passing through the 
fork asymmetrically. There are a 
couple of reasons why this failure 
hasn’t lead to the catastrophic 
collapse of the tailplane. In actual 
fact, in the first recorded failure it 
is likely that the aircraft had been 
flying around for some time with a 
partially failed fitting.

The first reason is that the actual 
strut remained in place because 
the other side of the fork remained 
intact so, although this joint 
wouldn’t have been very effective 
in that it would have allowed 
some movement of the tailplane, 
it was still partially functional. The 
second reason is that this strut is 
unusual in that it spends most of 
its flying life in compression so, 
as load is applied the strut will 
naturally tighten. Remember, the 
load on an aircraft’s tailplane in 
balanced flight will generally be 
downwards.

We shall be reissuing the original 
2001 bulletin (MOD/232/004) and 
requiring a close inspection of this 
Class A component immediately 
and then annually. This bulletin 
will be sent to Rebel owners 
automatically, but there may be 
other aircraft on our fleet that 
utilise this sort of attachment joint, 
so it is worth this brief discussion 
here. Owners should be mindful 
when assembling forks, that 
it’s very easy to overstress the 
shoulder of the fork if they are 
over-tightened. If a component is 
operating under a high residual 
stress it is far more likely to suffer 
from the effects of fatigue, which 
may include premature failure 
and/or internal corrosion related 
issues.

When assembling fork end 
fittings in this type of ‘fixed’ 
application using nuts and bolts, 
it is essential that washers, shims 
or bushings are used to prevent 
the individual forks being forced 
together. Also, take a look at the 
structure around the joint to 
ensure that the load path is as the 
designer wanted. Remember, 
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Here is a picture showing the gap that was visible in the induction system of the Aeronca whose engine stopped 
suddenly in flight. In fairness, this gap only became visible when hand pressure was applied to the connection; 
nonetheless, it is clear that air was being sucked in here weakening the mixture significantly. A good pre-flight 
inspection should include a security check of the induction and exhaust systems. (Photo: AAIB)

In the UK I think that it should be mandatory that all aircraft should have a copy of this chart on board before 
flight! OK, I am not known for my support for authoritarian ideology but if you saw the number of engine 
failures that have been put down to carburettor icing then I’m sure you would feel the same. In the Aeronca 
story you will note that the dew point was 16°C (3/4 up the right hand scale) and the ambient temperature 
was 25°C (about 3/4 along the bottom scale from the right). This puts this aircraft in the orange zone at the 
time of the failure which means that you would be very likely to get icing when you pulled the power back 
during a descent, although you should be OK during the cruise. The Piston Engine Icing Safety Sense leaflet 
(No 14) is available from the LAA website. Click SAFETY tab. (Photo: CAA)



when you are looking at this sort 
of thing, that structures flex under 
load and a gnat’s wotsit of a gap 
may disappear in service.

AERONCA 7AC ChAMPION 
– ENGINE FAILURE
When an aircraft suffers damage 

for any reason, an assessment 
needs to be made by the LAA 
Inspector as to the repair process. 
This is an engineering assessment, 
not a financial one incidentally; 
LAA Engineering is well used to 
resurrecting aircraft that have 
been previously written off 
because of financial reasons. In 
the case of reasonably minor 
damage, where there have been 
no design changes made during 
the repair, the inspector can 
look after the repair process and 
subsequent ‘sign off’ themselves. 
It should be stated here though, 

that if you own a damaged 
machine, then it’s worth calling 
HQ for advice. Normally this 
would end up as being the 
completion of a repair approval 
application and a Design Engineer 
here would be appointed to work 
alongside you while you fix your 
machine.

Often, at the end of a repair, a 
Permit Flight Release Certificate 
(PFRC) will need to be issued by 
us authorising the flight test and, 
if necessary, defining the flight 
test parameters and schedule. It 
was during this final stage that 
I came across an Aeronca 7AC 
repair that the Chief Engineer, 
Francis Donaldson, had been 
managing and had subsequently 
delegated to me for the PFRC 
issue after completion of the 
repairs. The very experienced 
inspector involved had completed 

the repair, which had included 
dealing with damage to the 
engine cowlings, windscreen 
and right wing caused because of 
the collapse of the undercarriage 
during a forced landing where 
the aircraft very unfortunately 
touched down in a transverse 
ridge which couldn’t be seen 
from the air. Such is life – even the 
best conducted forced landings 
can end this way. I flipped an 
aircraft onto its back once at about 
ten miles per hour after a very 
challenging field landing after an 
engine failure after take-off. In that 
case the wheels disappeared into 
a small bog!

I share this failure with you, not 
because of the repair, although 
it did give me an opportunity to 
explain the repair process with 
you, but because of the reason for 
the engine failure. This incident, 

and I haven’t been able to speak 
directly to the pilot, which is why 
there are no names in this report, 
occurred during the middle of 
the summer in 2008. The weather 
conditions were reported to be 
good at the time of the failure with 
a balmy 25°C and a dew point of 
16°C. You will note, by looking at 
the CAA icing chart reproduced, 
that you wouldn’t expect icing, an 
oft-cited culprit, during normal 
cruise power in these conditions, 
although the pilot, very sensibly, 
had regularly applied carburettor 
heat as part of the FREDA checks 
during the flight. What happened 
specifically is that, after nearly 
two hours flying, the pilot opened 
the fuel cock allowing fuel from 
the left wing-tank to refill the 
main fuel tank. This process takes 
about 15min and, on completion 
of the fuel transfer, the fuel valve 

With Malcolm McBride
Airworthiness engineer

➽
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Here is a picture of the port wing of a Kitfox in LAA Inspector Mark 
Master’s workshop. I am sure that you can see that the wing is upside 
down and the lower fabric has been removed to see why the fabric 
had lost its adhesion to the wing ribs. Note the under-camber, wing-
mounted fuel tank and double tubular spar construction. 
(Photo: Malcolm McBride)
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was closed. As the fuel valve was 
closed, without any warning 
(vibration/rough running) the 
engine stopped. The aircraft was, 
at the time of the failure, cruising 
at about 1,200ft. The pilot did 
everything right but, as I have 
often said, even the best field 
landings can end up with damage.

The aircraft was recovered back 
to its base and the questions 
began as to the reason for the 
failure. Naturally, fuel issues were 
high on the agenda, both because 
the engine failure coincided 
with an in-flight selector change 
and because the exhaust outlets 
looked as if they had been running 
very hot – a sure sign that the 
engine had been operating with 
a very lean fuel-to-air ratio. This 
lean burn situation was backed 
up when the plugs were removed. 
Normally, if an engine is running 
lean it will run hot and this would 
normally be apparent from  
an increase in oil temperature 
during flight, but this hadn’t  
been noticed.

The inspector decided to look 
at the logbooks to get some idea 
about the maintenance history 
for the machine and noted that 
the engine had been zero-houred 
at the previous Annual and that 
a refurbished carburettor had 
been fitted about 120hr prior to 
the failure. The LAA Inspector 
decided to take a close look at the 
induction system and, well you 
can see what he was able to find 
by reference to the picture.

Actually, this is an easy thing to 
spot but also an easy thing to miss. 
Anyway, I signed the PFRC and, 
hopefully, by the time you would 
have received your magazine, 
the owner will be back in the 
air enjoying the delights and 
challenges light aviation has to 
offer. When did you last check the 
security of your induction tubes?

kITFOx Mk2 – OPTIMA MOD 
FAILURE
I can almost hear you thinking, 
‘What on earth is an Optima 
mod?’ You may know, if you’re a 
Kitfox or Avid fan – but I’m a fan 
of this lovely two-place, high-
wing monoplane, yet I had to do 
a fair bit of digging to establish 
what this mod was actually all 
about. I spoke to one or two chaps 
here at HQ and they had a vague 
recollection. “Was it something to 
do with the wing?”

Let’s start at the beginning, 
with a bit of history. The trouble 
is, everybody’s history is slightly 
different, which can make for an 
interesting debate so, if I’m not 
exactly right about one or two 
of the matters connected with 

You can see from this picture what Mark found when he removed the lower fabric from the wing of a Kitfox with 
‘floppy’ lower fabric. Essentially the Styrofoam spacer has been dissolved and no longer exists. My view is that this 
has occurred because of fuel vapour, as petrol is known to act as a powerful solvent for Styrofoam.  
(Photo: Malcolm McBride)

This picture shows a close-up of the lower part of a wing rib. The Optima mod consisted of Styrofoam sections 
glued in place on the bottom surface of the wing rib which essentially removed the under-camber. In addition, a 
bay was removed from the overall length of the wing and redesigned tips were fitted. (Photo: Malcolm McBride)



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 

changes to Kitfox wings in the 
late 1990s, then please forgive 
this author – they didn’t teach 
history in the technical section 
of the school that I occasionally 
attended, so I haven’t got much 
of a background in the subject. I 
digress, as usual.

I received a call from LAA 
Inspector Mark Masters; he’d 
been asked to inspect an old 
‘out of Permit’ Kitfox that a 
friend and associate of his, Mike 
Rumney, had bought with a view 
to bringing it up to scratch and 
flying for pleasure. Essentially, 
the aircraft was in very good 
condition, although in need of a 
little TLC. Mark noticed that the 
lower surface of the port wing 
fabric behaved ‘differently’ to the 
fabric on the starboard wing – it 
didn’t seem to be attached to the 
bottom surface of the wings. He 
noted that the fabric itself, Poly-
fibre, was in very good condition 
and the paint finish was still 
excellent. Mark didn’t like the 
fact that there were no inspection 
access panels in the wing, so 
he decided to remove the wing 
and transport it to his Chichester 
workshop to take a look inside. 
What he saw was quite a surprise 
and Mark decided to remove all 
the fabric from the underside.

In his telephone call to me Mark 
was insistent explaining that, 
“You have just got to see this, I’ve 
never seen anything like it!” I 
drove down to Mark’s workshop 
a couple of days later and, well 
you can see what I found by 
taking a quick look at the photos. 
The bottom surfaces of the wing 
ribs were covered with hard, 
rather crystalline, blue blobs. 
There was the residual shape 
of, what looked like, a very light 

glass cloth attached to a few of 
the ribs. Mark had done some 
investigating and explained that 
this was the remains of what was 
called the Optima mod which, 
among other things, used foam 
inserts to remove the under-
camber in the wing. Mark had 
tried to find out about this mod 
with little success and concluded 
that the method of manufacturing 
these lower foam attachments 
was that a box was constructed, 
from light glass cloth, and filled 
with a two part builder’s foam, 
the sort that you can purchase at 
any builder’s merchant, it comes 
in a can.

Mark reckoned that there were 
two possible scenarios; either 
the foam didn’t work properly, 
perhaps because the can wasn’t 
shaken; or, over time, the foam 
had just disintegrated. Either 
way, the residual mess needed 
to be removed and new inserts 
made and fitted. Personally,  
I wasn’t quite so sure that this 
builder’s foam idea would have 
been the best way to make  
these inserts in the first place, 
that seemed like a fiddly way  
of doing it. I also remembered 
that Styrofoam was blue, as  
were the ‘blobs’ left on the 
ribs. We agreed to differ and I 
agreed that a good solution was 
to use Mark’s idea of making 
the new inserts from balsa 
wood, a material that, although 
fractionally heavier than the 
foam/glass cloth parts, would be 
much more stable.

Mark then took me to see 
the aircraft itself to look at the 
starboard wing. This one seemed 
fine although Mark said that he 
wouldn’t feel safe until he’d put 
an inspection panel in to take a 

look inside this wing. Jumping 
ahead in the story a bit, Mark 
later confirmed that the inserts in 
the starboard wing looked fine.

Back in the office, I looked 
through our records here to 
try to get some background 
about this ‘Optima’ mod. Let me 
explain briefly what I found out. 
I mentioned earlier that I was 
a bit of a fan of the Kitfox and 
actually, its contemporary the 
Avid range of aircraft, although I 
never had a great deal to do with 
the machine. I did fly one or two 
examples in the ‘90s and thought 
that they were a delightful, if a 
little lively, machine. What I liked 
about these types mostly was 
the fact that they did what they 
said they would ‘on the tin’; they 
offered aviators a low-cost flying 
machine that both looked good 
and performed well – the aircraft 
was designed to have excellent 
STOL characteristics.

One great feature was the 
folding wings, a feature that I 
am sure led to the success of the 
type(s) where, at the time Dan 
Denney sold the Kitfox business, 
he had delivered over 4,000 Mk 1 
through Mk 4 (known as the 
Classic) kits. Over the years, the 
LAA has looked after around 100 
Kitfox aircraft and, incidentally, 
has about 30 Avids on its books.

Both the Kitfox and the Avid 
Flyer had a very ‘lively’ take-
off performance, leaving the 
ground just a few seconds after 
reaching full throttle. To achieve 
a high lift coefficient, the original 
Denney wing had a 30+ft span 
and the section itself was heavily 
under-cambered. The Optima 
mod, developed by Cambridge-
based PFAer John Scott, was 
designed to remove some of the 

STOL capability and, by doing so, 
improve the aircraft handling, 
particularly at the low speed 
(behind the drag curve) end. 
One bay was removed from each 
wing, reducing the span (and 
the total wing area), a specially 
designed Hoener tip was fitted 
and the wing section modified by 
completely removing the under-
camber. In addition, limits were 
placed upon the allowable range 
of movement of the flaps; in some 
cases the flaps were actually 
locked in the up position.

I spoke to John Scott, the 
originator of the mod by the 
way, now well into his 80s, who 
still remembers those days. 
He said that at the time that it 
became apparent that changes 
were needed to the Kitfox, he 
was building a Europa. The 
early Europas were constructed 
using Styrofoam and he used 
some of the off-cuts to make the 
rib inserts. He agreed with me 
that the most likely cause of this 
failure was that fuel vapour had 
dissolved this material, leaving 
just the glass cloth shell. If you 
have a Kitfox that has had the 
Optima mod it might be worth 
just checking the underside of the 
wing for any sign that the fabric 
has detached itself from the ribs. 
If it has then you’ll need to take a 
look inside the wing by inserting 
an inspection panel. Discuss this 
with you inspector before doing 
this of course.

Well, I hope that you have 
enjoyed this month’s Safety  
Spot, that’s it for now as I have  
to try to adjust a digital watch.  
I think you have to hold all three  
buttons down simultaneously, 
whilst waving it around above 
your head. Fair winds! ■


