
Hello again, I hope that you’re well; it 
seems like the pen’s still warm from 
the last time I offered the ‘usual’ (and 
honestly-meant) introduction to Safety 
Spot. In actual fact, I am penning 

this a few days earlier than usual so, in terms 
of calendar-time, there hasn’t been much of a 
gap between the June and July ‘Spots’ from the 
writer’s perspective. Reason? Well, the middle of 
June is my annual leave slot… yippee… if you’re 
reading this soon after the magazine popped 
through your door, think of me in the Med; I can 
hardly wait.

I’m reminded, as the level of my excitement 
rises, of me as a four-year-old, getting really 
hyper, looking out of the front window at dad’s 
old van, our rather dilapidated transport to 
the outside world of holiday fun (normally two 
weeks in a tent alongside some midge-infested 
loch!). Perhaps that’s where my love of the 
highland bagpipe started, but that’s another 
story for another place.

I had probably asked, although I don’t 
remember, “Is it time to go yet?” My no doubt 
harassed mother’s reply has always stayed in 
my mind. “We’re going in one hour so settle 

down.” I remember thinking, a whole hour, 
that’s nearly forever.

Now that I’m at the other end of my life, an 
hour doesn’t seem any time at all; I still get 
hyper, although it’s normally because an hour 
just isn’t long enough anymore! Also thankfully, 
I still get excited about the annual holiday, 
even if I’m rather better at hiding the fact, stiff 
upper lip and all that.

Truth is, I am up against it time-wise this 
month, so this Safety Spot, being the mid-
summer edition, might be a bit shorter than 
usual. As a close friend once said in a rather 
different context, “Size isn’t everything, it’s the 
content that counts,” (Dave Neiman, RIP).

This month I will be exploring why it’s 
necessary to include very deep inspections  into 
your Tailored Maintenance Schedule. I know, 
I’ve banged on about this subject before, but 
we still come across situations where lack of a 
deep inspection through the aircraft’s history 
has put a pilot in danger. These deeper-than-
normal inspections used to be called ‘majors’. 
If you own an aircraft that’s, well let’s just say, 
of a certain vintage and it hasn’t been looked 
at thoroughly for some time, then think about 

scheduling some deep checks into the annual 
maintenance regime. If you do this early then 
you will be able to save a few pennies towards 
the inevitably larger bill. Forward planning will 
definitely reduce the shock to the wallet.

To explore the reason for major inspections, 
I’ll discuss two recent examples where real 
structural deficiencies were found. In both 
cases I think that the pilots who last flew the 
aircraft were lucky to be able to walk away at 
the conclusion of their flight.

Another topic on the agenda, again involving 
a life-threatening issue, involves the very great 
importance of ensuring that you land back at 
the airfield with the propeller attached to the 
engine. Apart from the fact that propellers are 
very expensive items, when one departs in 
flight there’s a risk that an earthbound innocent 
party may be injured. If you’ve read my columns 
before, you’ll know how I argue that a sports 
aviator should never be allowed to shift risk 
towards the uninitiated… in my view that’s not fair 
(however appealing it may sometimes appear).

Topic three concerns a recent scare involving 
disintegrating fuel pipe. In fact, just to be 
awkward, let’s start with topic three.

 A mixed bag of topics this month, from faulty fuel pipes to in-flight 
propeller loss and the importance of deep checks, but all certainly 

worthy of consideration

Fuel pipes and 
Failing Flanges
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These two pictures, supplied by Nigel Beale, 
show a problem that’s recently affected a 
batch of Semperit fuel hose. As you can see, 
the inside (fuel resistant) membrane has 
chemically failed. This type of hose is fitted 
to many aircraft fitted with Rotax power units 
and, at least until now, has shown itself to 
be excellent fuel pipe. Initially, we thought 
that the problem, which resulted in a severe 
power loss during a microlight training 
flight, was caused because the tube used 
was cut from the end of a roll. Subsequent 
investigations by the manufacturer showed 
that a manufacturing error was the cause. 
(Photo: Nigel Beale)

With Malcolm McBride
airworthiness engineer
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Back in 2010, the UK CAA issued a 
Mandatory Permit Directive requiring 
Trelleborg Hydro K hoses being used 
to carry fuel and oil on UK Permit 
aircraft to be inspected for cracks 
each 30 flying hours (or monthly). 
If cracks are found, the hose must 
be replaced before the aircraft is 
flown again. This type of cracking 
is caused because the outside two 
layers in the pipes construction are 
not fuel resistant, local fuel vapour 
was enough to affect the pipe shown. 
(Photo: Richard Frey)

Fuel hose, whilst just a simple thing on the 
surface, is actually a complex component 
in its own right. This picture, reminiscent 
perhaps of student-day biology classes, shows 
what happens when fuel reacts with rubber 
compounds not designed to resist fuel; you 
can see that the inside structure has completely 
disintegrated. Fuel hose is often manufactured 
in three layers, each layer imparting a different 
property to the end structure. The inner layer is 
the chemically resistant layer. Often, the middle 
portion, which in terms of bulk occupies most 
of the pipe, gives the pipe its support and, by 
a clever use of rubber compound, acts as the 
fire-resistant layer. Often the outside of the 
pipe is hardened to offer the pipe some wear 
resistance. (Photo: Nigel Beale)

Cheshire-based SportCruiser owner, 
Frank Pilkington, very kindly sent in some 
Semperit fuel hose he’d recently changed 
on his aircraft. He noted that, where the 6mm 

fuel hose had been forced over the 8mm 
fitting on his fuel pump, damage had 

been caused in the 
fuel pipe. Frank sent 
me the damaged 
pipe and I could see 
what he meant, the 
inside of the pipe 

was badly scored. I 
spoke to Nigel Beale, 

who’s recently relinquished the Rotax agency but was 
the supplier of both the pipes and the replacement fuel pump, 

suggesting that forcing the 6mm pipe over an 8mm fitting was a 
rather dubious practice. I explained that Frank was so worried that 
he replaced the fitting with the nearest size available to 6mm, which 
happened to be 7mm. Nigel agreed that you should never try to force 
6mm pipe over a larger fitting without first gently warming the pipe. 
He sent me a picture of one he’s prepared earlier. A good tip, now 
shared. (Photo: Nigel Beale)  

Skydrive Alert – Semperit Fuel Hose
This is one of those issues that started off very 
small but simply grew and grew. I first heard 
about the initiating incident from Nigel Beale 
who, although he is actually trying to retire 
as boss of the very successful aircraft parts 
supply business Skydrive, doesn’t seem to be 
able to stop working.

“Have you heard about the incident at 
Sywell?” Nigel asked. Fearing the worst, I 
replied in the negative. “Well, nothing much 
really, just a loss of fuel pressure on a BMAA 
training flight.” My computer went ‘ping’, which 
is something it does when I’m receiving an 
email, just as I was wondering why Nigel would 
call me about a minor incident with a BMAA 
machine. “I’ve just sent you an email with a 
couple of pictures attached. Have you ever 
seen anything like this?” I had to confess, once 
I’d opened the attachment, that I hadn’t.

I’ve included the pictures that Nigel sent over 
in this Safety Spot and you can see why Nigel 
was left rather baffled. One picture shows an 
unusually long emanation from the pipe, which 
looks rather like the remains of the rubber 
lining, and the other, a picture taken end-on 

to the pipe, shows how the inner membrane 
of the pipe appears to have disintegrated. 
After a further discussion, we came to the 
conclusion that this must be some kind of 
problem associated with a manufacturing quirk 
at the very end of the roll of pipe – perhaps the 
manufacturer had neglected to part-off and 
scrap the beginning part of the pipe where the 
process was in some sort of initiating phase. 
Nigel explained that he had just supplied a 
brand new roll to the engineers at Sywell and 

we both thought that a small piece in Safety 
Spot, reminding engineers of the importance of 
checking every component thoroughly before 
fitting, would help stop something so silly 
happening again.

Then Nigel carried out some further testing 
and, well you can see the picture of the 
sectioned pipe after a short immersion in fuel. 
It’s clear that the innermost fuel resistant layer 
has simply emulsified; this test piece, 
incidentally, came from the middle of a ›
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roll which destroyed our earlier suppositions. 
Naturally this clear lack of fuel resistance 
rather shifted the responsibility for the low 
fuel pressure event across to the fuel hose’s 
manufacturer. A further report from the chaps 
at Sywell revealed that, to quote: ‘The affected 
tubing had taken on a sponge like texture… 
on the negative pressure side of the pump the 
hose would collapse and, on the positive side it 
had swelled, restricting flow’.

So began an investigation by Skydrive, their 
hose supplier and the hose manufacturer. To 
cut a very long story short, the manufacturer 
discovered that, sometime in the third quarter 
of 2014, during the manufacturing process  
the lining of the pipe was contaminated with  
a non-fuel-resistant compound. In fact, later 
tests show that the NBR compound used as 
the fuel proof inner was contaminated with 
an EPDM non-fuel-resistant compound. The 
affected production batch, made specifically 
for Skydrive, was manufactured on 5 
September 2014.

Once the ‘bad’ batch had been identified, 
Nigel set about alerting everybody who had 
bought any of the affected pipe from Skydrive. 
One or two LAA owners were affected but 
there have been no further reports of fuel pipe 
blockage. If you’re using Semperit fuel hose 
and you’ve recently changed your fuel pipe 
for any reason, it would be worth checking the 
batch number to ensure that it isn’t from the 
defective batch. The number is clearly printed 
on the outside of the tube (3Q/2014).

Well done to Nigel and Semperit for dealing 
with this manufacturing issue quickly;  
Semperit fuel pipe has a deserved excellent 
reputation for making good quality fuel hose, 
although the company was at pains to point  
out that they do not make fuel pipe for aircraft 
and the quality assurance system employed 
at their manufacturing HQ wasn’t designed 
around aircraft use. Mind you, their tracing 
system, which quickly identified (and therefore 
limited the extent of) the problem, was 
extremely impressive.

I have extracted this picture from the Jabiru Service Bulletin that describes the importance of a good connection between the flange 
and the engine’s crankshaft. This SB was written in 2008 after several cases where the flange (and therefore propeller) left the engine 
during a flight. On the most recent failure, discussed in the text, the joint wasn’t dowelled. I asked the agent’s engineer about this and 
he explained that dowels are only fitted with heavier VP propellers. (Photo: Jabiru Aircraft (JSB022-1))

Safety Spot
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This collage shows at the centre the end of the Jabiru 2200 crankshaft minus the 
missing propeller (and flange). Thanks to the photographic skills of Kolb Twinstar owner 
Alan Wilson (and a bit of Photoshop magic), I have been able to show the actual fracture 
faces alongside their respective positions in the crankshaft. I hope that you can see that 
there’s clear evidence of corrosion in the fracture faces of at least three (and probably 
four) of the fracture faces. This indicates the presence of both water and oxygen for 
some time before the bolt finally failed; in other words, four of these six bolts had been 
cracked for some time before they finally gave way. (Photo: Alan Wilson)
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Kolb Twinstar/Jabiru 2200 – In-flight 
propeller loss
A couple of weeks ago I received a telephone 
call from South Yorkshire LAA’er Alan Wilson, 
letting us know that he was OK after conducting 
a forced landing the day before as a result of 
his propeller having detached from the engine. 
I asked Alan to put a brief report down on 
paper and confirmed that he had alerted the Air 
Accident Investigation Branch of the event; he 
had. Here’s Alan’s brief report into the event:

I was returning to my home airfield (Sandtoft) 
after a flight of one hour when, without warning, 
there were two very loud bangs. I instinctively 
closed the throttle and pitched the nose of the 
aircraft down. The aircraft felt fine, I checked 
my airspeed and engine instruments.

The only thing strange was that the engine 
revs were higher than they should have been 
with a closed throttle. I moved the throttle a 
very small amount and the rev counter needle 
hit the stops. I closed the throttle and realised 
that the propeller had fallen off!

I switched off the engine, it’s not much use 
without a prop. If you think that it odd that I had 
not seen the prop drop off, remember the aircraft 
I was in is a pusher; this all took in no more than 
five to ten seconds. I then picked a field to land 
in and made a Pan call to Doncaster Radar to let 
them know what was happening. After landing, 
I phoned Doncaster to let them know I was 
down safely.

The last recorded propeller loss on a Kolb 
Twinstar/Jabiru combination occurred in 
2007. In this example the propeller and 
the propeller flange were found a couple 
of weeks later by a local farmer. When 
the fracture faces of the failed attachment 
screws were examined, there was clear 
evidence of high-cycle fatigue and fracture 
face corrosion. It was felt that the reason 
for this kind of fatigue in the bolts was 
that they had progressively slackened in 
service because of fretting of the holes 
in the fitting. This attachment failed after 
about 150 hours operation.  
(Photo: Courtesy AAIB)

These pictures come from a report into an 
in-flight propeller (flange) separation that 
occurred in Australia in March 2013. The 
aircraft involved was a Jabiru J430 which 
was fitted with the Jabiru 3300 six-cylinder 
engine. This example failed after 297 
hours. The picture on the left (crankshaft 
end) shows the remaining five screws, 
these show evidence of high-cycle fatigue. 
The picture below shows propeller flange 
itself complete with the ‘last man standing’ 
screw. (Photo: ATSB)

When a propeller attachment fails, the propeller effectively becomes an unguided missile. Fortunately, this type of component failure 
is very rare. This picture shows the damage caused when the propeller struck the Kolb Twinstar’s rear fuselage boom. As you can see, 
the structure held together but, before this aircraft flies again, it will need a new boom. (Photo: Alan Wilson)

Safety Spot
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“I was returning to  
my home airfield  

when, without warning, 
there were two very 

loud bangs”
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Firstly, well done to Simon for acting coolly in 
a difficult situation. All good; first job, FLY THE 
AIRCRAFT, then the rest of the required actions 
will most likely fall naturally into place. I asked 
Alan to take a few pictures of the crankshaft 
side of the failure and, as you can see from 
the attached pictures, Alan did a fabulous 
job. Sadly, at least so far, the propeller and 
flange have not been found, although because 
Alan was able to get some good fracture face 
evidence, I think we can be fairly sure of the 
mode of this failure. This fairly quick diagnosis 
is helped by the fact that we’ve seen this type 
of failure once or twice before and, as you can 
see from the attached photos, all the incidents 
involve failure of the attaching screws because 
of high-cycle fatigue.

This is only the second time that we’ve seen a 
propeller loss with the Kolb/Jabiru combination, 
the first (very similar) event occurring in 
2007. The report by the AAIB into this event 
concluded that the screws had fractured in 
high-cycle bending fatigue. The reason was 
thought to be because of a slackening of the 
connection, possibly, although inconclusively, 
because of fretting within the attachment holes 
in the flange. I’ve featured the picture from the 
AAIB’s report into this failure; note the high level 
of corrosion both on the fracture faces of the 
screws and the face of the flange itself.

Another series of propeller loss incidents, 
this time featuring the Thruster/Jabiru engine 
combination, occurred between 2011 and 
2013. As most readers will be aware, the 
Thruster aircraft is a BMAA training machine 
and doesn’t fall within the LAA continuing 
airworthiness remit but, because of LAA 
concerns about the use of solid composite 
Warp Drive propellers on direct drive engines, 
we monitored the developing Thruster issue. 
The CAA produced an MPD limiting the life 
of the flange attachment screws to 500 hours 
but the LAA discourages the use of Warp 
Drive propellers on direct drive engines as 
the moment of inertia generally exceeds the 
Jabiru maximum recommended figure by a 
considerable margin. The Jabiru crankshaft 
appears to work best with a simple lightweight 
wooden propeller.

This is a tailplane 
attachment bracket 

from a CP301C 
(Emeraude) aircraft; 

the LAA has over 
40 of this type on 

its books. From the 
outside, especially 
when covered with 
paint, this bracket 

looked fine. A 
look at the other 

pictures supplied 
(above right)  by 

LAA Inspector, Tim 
Rayner, shows 
what he found 

during a complete 
restoration of a 

1962 example that’s 
recently arrived 
from Germany.  

(Photo: Tim Rayner) 
 

The next incident featuring a propeller loss 
that came to our attention in 2013 featured a 
Jabiru 3300 powered VH- registered J430. 
The Australian Safety Summary of the event 
describes that: during the climb after departure 
from Tyabb aerodrome, Victoria, the pilot and 
sole occupant of a Jabiru 430 aircraft, reported 
an onset of vibration through the airframe. 
As a precaution, the pilot began to turn back 
towards Tyabb. During the turn, the propeller 
separated from the aircraft, necessitating 
a forced landing upon the tidal flats at the 
western edge of Westernport Bay…

It turned out that, whilst the pilot was able to 
evacuate the aircraft safely, the aircraft was 
lost because of an incoming tide. Fortunately 
the propeller was found later by a fisherman 
and I’ve been able to add the pictures to this 
month’s collection for your inspection. After 
a long and detailed examination of the failed 
components, the ASTB concluded that the 
high cycle fatigue seen in the failed attachment 
screws was, essentially, caused because of 
lack of clamping force within the connection.

In this latest failure we can see features 
common with the first Kolb failure and the 
more recent J430 incident, that being lack of 
clamping force. The evidence of corrosion in 
the fracture faces shows that at least three 
of the bolts had failed some time before 

the flange connection to the engine failed 
completely. I asked Alan to describe exactly 
how he had bolted this joint up and he very 
kindly supplied a written report. Here’s an 
extract:

Hi Malcolm. This work was done in June 
2012. Before fitting the propeller to my Kolb, 
I had to change the propeller extension shaft 
from the 2in one fitted to the engine to a 4in 
one that came with the engine. Before starting 
the job I went onto the internet and found and 
printed off Jabiru Service Bulletins JBS009 and 
JBS022-1.

I purchased Loctite 7471 activator and Loctite 
620 retaining compound; I found it difficult to 
obtain the Loctite 620 as at first I could only 
find large bottles costing over £100! I did 
eventually find a small bottle for around £15. 
I then found that the Jabiru agent sold Loctite 
620 in very small amounts – enough to build an 
engine for £5.

I cleaned the cap screws with 7471 activator 
and let them air dry, this only took a short time. 
The activator evaporated very quickly. I applied 
a ‘match head’ amount of Loctite 620 to all the 
holes and had a helper hold the flange in place 
while I fitted the cap screws (with washer), 
one at a time to the long end of an Allen key, 
applied another ‘match head’ amount of Loctite 
to the end of the thread and screwed them in 
by hand in the order, 12 o’clock, 6 o’clock, 2 
o’clock, 8 o’clock, 10 o’clock, 4 o’clock. This is 
the way I was taught to do it as an apprentice.

I torqued down the screws using a Britool 
torque wrench, in the same order as I installed 
them. I cannot remember if I followed the 
instruction to the letter, which was to torque 
down first to 20ft/lb, then to 25ft/lb and finally to 
30ft/lb, or if I did my normal practice of torque 
down to 15ft/lb and then to 30ft/lb. As I knew 
this was a critical component, I probably did it 
as per instructions. This was done as quickly 
as I could as it warns you that the Loctite ‘sets 
very fast’. I do not like the idea of using Loctite 
and a torque wrench.

The first thing that came into my mind when 
reading through Alan’s report was that I didn’t 
like the use of activator being used to prepare 
the threads before the application of Loctite. 

“During the turn, the 
propeller separated 

from the aircraft, 
necessitating a forced 
landing upon the tidal 

flats at the western edge 
of Westernport Bay”

La07.safetyspot.v2.IW.indd   54 23/06/2015   15:34



JULY 2015 | LIGHT AVIATION 51

Safety Spot

›

In my mind this appeared risky. Loctite 620 
is actually a high strength, high temperature 
retaining compound, I’ve used it myself for 
holding bearings in place. The activator sets-off 
the Loctite very rapidly indeed and I wondered 
whether it was possible that the Loctite had 
started to set before the full torque had been 
applied to the screw, reducing the tension in 
the screw as a consequence. Regular readers 
of this column will know that this has shown 
itself to be a problem when assembling the 
flywheel to the other end of the crankshaft on 
Jabiru engines; you will recall that the LAA 
is working with Jabiru to solve this particular 
issue.

Loctite offers a fabulous range of engineering 
products but, like all engineering processes, 
it is essential that they’re carried out in an 
appropriate way. Note that Alan torqued-down 
the screws in a sequential manner, in two, 
possibly three ‘bites’. Surely, I thought, this 
would only exacerbate the pre-setting problem.

I checked through the material published 
by Jabiru themselves on the subject. You will 
recall that Allan assembled this flange/engine 
connection according to the method laid out 
in JSB 022-1 (July 08) and I noted, since the 
ATSB report into the propeller loss incident 
described earlier, this document has been 
withdrawn and replaced with JSB 022-2 (June 
2014). Now, this later Service Bulletin doesn’t 
describe a correct procedure itself, instead 
it directs the reader to the latest issue of the 
overhaul manual for an updated procedure. If 
you look through this manual, it will be noted 
that a great emphasis has been made on 
performing a trial fit and then, once satisfied 
that the whole connection and screw fit is in 
good order, applying Loctite and torquing 
down the screws in one go.

I think that all the evidence surrounding this 
latest propeller failure suggests that these 
screws are being required to operate at, or quite 
close to, their limit. We’re seeing fatigue issues 
in well-made connections (the Thruster issues) 
using solid propellers after only 250 hours. In the 
case of the Jabiru 430 and the two Kolb failures, 
it looks like a loosening, or even initially a 
loose connection, is to blame.

(Above) You can see that there’s very little substance left in this CP301 Emeraude 
tailplane attachment bracket. The aircraft that these brackets (left and right shown) were 
removed from had very recently been awarded a German Certificate of Airworthiness. 
This type of corrosion is called exfoliation (or layer) corrosion and it’s very commonly 
found in components made from rolled or extruded aluminium alloys. The corrosion 
really starts at the grain boundary visible at the component’s edge and works itself 
inside the materials structure over time. Because of the addition of oxygen, the volume 
of the oxide formed is greater that the metal itself and this causes the appearance of 
delamination clearly seen above.

This, and the other examples of corrosion failures shown, is the reason why it is 
essential to build-in full ‘strip’ inspections into the aircraft’s Tailored Maintenance 
schedule. If you don’t dismantle an assembly, this sort of issue won’t be discovered.  
(Photos: Tim Rayner)

Back in February 2015, the British Gliding Association launched a programme to check all of its ‘aging’ gliders, in particular difficult-
to-inspect glue joints, with the focus was on joints made using Kaurit glue. You can read about this fleet check by downloading the 
Airworthiness Alert (LAA/AWA/15/12) which is available in the Alerts section of the LAA’s website. This Alert, incidentally, offers a link 
to the March 2015 Safety Spot discussion about this issue. The results of this BGA programme are now starting to come in and the 
Chief Technical Officer has published a report showing some of the horrors that have been found. These pictures come from the tail 
area of a K13 that was originally built in 1968. The BGA are recommending to EASA that they mandate the removal of the components 
in the tail area of similar gliders every 10 years. (Photo: BGA)
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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 450kg  £450
451-999kg  £550
1,000kg and above  £650
permit renewal 
Up to 450kg  £155
451-999kg £200
1.000kg and above  £230
Modification application 
Prototype modification minimum £60
Repeat modification minimum £60 

transfer 
(from CofA to Permit or CAA Permit to LAA Permit)
Up to 450kg  £150
451-999kg £250
1,000kg 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 - No.16 February 2015

LAA engineering chArges – PLeAse nOTe neW fees hAve APPLied since 1 APriL 2015

Clearly this is a difficult issue and LAA 
Engineering will be in touch with the engine 
manufacturer to see whether any further 
advice should be given to owners to prevent 
any further propeller flange connection 
failures. In the meantime, if you are operating 
a Jabiru engine with a flange type of propeller 
connection and have any doubt about this 
joint, remake the connection using the method 
described in the latest edition of the overhaul 
manual; I would also use new screws. Any 

connection made using the procedure laid 
out in the now withdrawn JSB 022-1 must be 
considered suspect.

CP301A Emeraude – Hidden corrosion in 
tailplane mounting bracket
Déjà vu? Well, quite possibly. Take a close 
look at the pictures kindly passed to us by our 
colleagues at the BGA… pretty scary if you  
ask me. Anyway, time’s run out so, as always, 
Fair Winds. ■

These two pictures, taken from the BGA’s interim report written during their fleet 
inspection, show two other issues that have affected aircraft in their fleet. The picture 
on the left is the stern-post off a K13. Maintenance records show that this fin had not 
been removed from the aircraft since the late 1960s and shows that much of the wooden 
structure has simply rotted away. Naturally, everything looked fine from the outside. 
The picture on the right shows a typical glue failure between the skin and its supporting 
structure. This example was easy to spot – notice the staining in the frame – but 
numerous coats of paint, applied to smarten-up a machine, can easily hide this type of 
structural failure. (Photos: BGA)
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