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Hello again, and welcome to this first 
Safety Spot in British Summer Time; 
I hope that you are enjoying this new 

season as much as I am. Don’t get me wrong, 
it’s always good to be alive on this planet, 
whatever the weather, but I certainly get 
a spring in my step when the temperature 
climbs above about 15 degrees and the fluffy 
cumulus clouds start bursting into life. My old 
saxophone-playing pal reckons this seasonal 
improvement in temperament is due to the 
heat on the skin thinning the blood – I’m not 
sure about the biology behind this reasoning 
but you never know, he could be right!

Mind you, can there be anything better 
than pulling your own flying machine out of 
its hangar, not too long after the morning sun 
pokes its head above the horizon, firing up the 
engine and flying off into the still morning air? 
Surely there can be no experience that can 
create the simultaneous feelings of ‘bigness’ 
and ‘smallness’ than poking your nose into 
that world just above an inversion layer; a 
world known only by aviators and (perhaps) 
climbers of high mountains (which, when you 
think about it, is more or less the same thing).

For me, if I’m being honest, it wasn’t the 
‘bigness’ or its inverse that first switched on 
my love of all things aeroplane. My first flight 
in an aeroplane happened at an Air Training 
Corps summer camp, I was nearly fourteen 
and hadn’t even begun to see the first signs 
of adulthood above my top lip. In fact, I 
was so small in those days that even with 
the regulation (tested and part-numbered!) 
cushion between the Irvine parachute and the 
seat pan of the DHC-1 Chipmunk in place, I 
still couldn’t see over the lip of the canopy rail. 
I can still clearly remember that if I stretched 
like mad, I could just catch sight of the wings. 
But this restriction in view didn’t matter a jot 
as I became besotted by the mysteries being 
presented before my eyes through the dials 
and gauges on the instrument panel, and 
those being presented to my nose by the 
vapours shaken from rubber, canvas, engine 
oil and fuel… oh, and the sound.

“Have you flown before?” 
“No Sir.” 
“That’s OK; if you don’t like it, just let me 

know and we’ll land… I’ve been doing it a 
long time now, you’re in safe hands.” 

I briefly spotted, as the wings banked a little 
to make a slight adjustment in heading, the 
line-up of four Jet Provost T-Mk 4 aircraft, the 

Red Pelicans’ mounts, as we climbed away 
from Little Rissington’s main runway into 
another space… what must that be like? 

It was watching the mysterious dials and 
gauges and trying to fathom out what was 
going on behind the glass that first fired 
my interest in the mechanics of flight, not 
rolling over a shapely cumulus cloud; that 
came later…

LUSCOMBE 8E – PROP SWINGING 
ACCIDENT
Naturally, the Gipsy Major Mk. 8 that 
powered the Air Experience Flight’s Chippie 
was started with the help of a Coffman 
cartridge starter, an interesting exercise 
in its own right, but that’s another story. At 
that tender age I wouldn’t have been able 
to reach the propeller without standing 
on a box, to hand-start it in any event. I 
learnt how to do that some years (and a 
few feet of growth) later, from a chap who 
was himself so terrified of the process that 
I’ve been nervous of hand-swinging ever 
since. “They’re out to kill you, never forget 
it laddie… always, and I mean always, treat 
propellers as your enemy.” I didn’t need 

the warning; my old motorbike had a nasty 
habit of propelling me skywards if I didn’t 
kick-start the thing in exactly the right way, 
goodness knows what a propeller might do.

Every year we get a few incidents involving 
hand-starting aeroplanes, in recent times 
we’ve seen a few cases where people have 
been injured, either by being struck by a 
propeller or some other part of an airframe 
as an aircraft ran away after a start – a 
momentary loss of concentration around a 
propeller could cost you your life. It’s very 
easy to think that this sort of thing won’t 
happen to you, but this next story should 
remind you that a moment’s inattention to 
detail around the front end of an aeroplane 
could end in disaster, and the more 
experienced you are well, I’m sure you’ll 
have heard what familiarity breeds…

Imagine a lovely early afternoon at 
Popham, a beautiful 1948 vintage 
Luscombe 8E (Silvair Deluxe) waiting on 
the pan to transport you skywards and a 
map folded neatly under your arm – just the 
situation that LAA’er Michael Cross found 
himself in back last December… here’s 
what happened:  

A moment’s inattention around the front end of an aeroplane can end 
in disaster – an incident with a Luscombe and a Kolb Twinstar are this 
month’s examples…

ProP-SWINGING 
INCIDENTS

SAFETY SPoT

With Malcolm McBride
Airworthiness Engineer

Here’s an unusual shot supplied by the owner of the Luscombe 8E that ran off after start-up; 
as with most incidents, there was a combination of errors, or more kindly, factors involved… 
slippery leather-soled shoes didn’t help! (Photo: Michael Cross)
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I had arrived at Popham with the intention 
of flying locally. I preflighted the aircraft and 
noted that there was insufficient fuel for my 
intended flight, so I needed to refuel. The 
aircraft has an electric starter but the engine 
did not start and, becoming concerned that 
there was not a lot of charge in the battery, I 
started it using external power and taxied to 
the pumps. There was an aircraft already at 
the pumps facing east, so I taxied behind him 
and when he moved off, taxied forward.

Popham is a grass airfield, but there is a 
large concrete slab for aircraft to park on 
while refuelling. I filled the aircraft to about 
two-thirds full and, on completion, I tried 
to start the aircraft on the electric start, but 
again, it did not start. I’ve owned Charlie Hotel 
a long time now and am very accustomed to 
her recalcitrance in this department, so I am 
used to hand-starting the engine. 

I checked that the brakes were on and 
set the throttle cracked open to the normal 
position. I made several attempts to start 
the engine by hand-swinging, during which 
the engine fired briefly and then stopped. 
Eventually it fired and picked-up revs. I was 
walking round the wing strut to the cabin door 
when the aircraft started to move forward. I 
ran to the door but, as I reached it, I lost my 
footing and fell to the ground. 

When I got up the aircraft was moving away 
from me and ran into the closed hangar doors 
before I could reach it. I suspect its speed 
was around five mph on impact. The right 
wingtip hit the doors first and then the aircraft 
pivoted around that point. The propeller hit 
the doors and the engine stopped. The doors 
gave way and moved backward out of their 
lower tracks around the nose of the aircraft. 
The horizontal rotation around the right wingtip 
continued and the left wing hit the door, with 
the outer part of the wing hitting the door 
frame. This forced the left wing backwards, 
causing compressive damage to the rear 
spar carry-through in the cabin roof. I secured 
the aircraft by switching off the magnetos, 
removing the keys and turning off the master 
switch and the fuel cocks. 

In my opinion the accident would not have 
occurred if I had chocked the wheels and it 
would also not have occurred had I not lost 
my footing. I was wearing leather-soled shoes 
and suspect that in my rush to get to the door 
I simply pushed hard enough with my legs to 
break the grip between sole and concrete. 
I was actually at the cabin door when this 
happened. This aircraft has cable-operated 
disc brakes that are not particularly effective. 
I was not alarmed at the RPM level once the 
engine had started and was very surprised 
when the aircraft started to move. 

With hindsight a contributory factor may have 
been that the aircraft was facing east and that 
there was a strong tailwind from the west. It’s 
normal to fuel at Popham facing west, however 
because another aircraft was already at the 
pumps facing east I had ended up facing the 
same way. The airfield slopes downhill from 
west to east so I was facing both downwind 
and downhill. I believe that this combination 
contributed to the aircraft starting to move, a 
situation that I had not anticipated.

Incidents like this almost always seem to 
contain multiple components; in this case, 
if any one of the components had been 
slightly different, perhaps just a different 
pair of shoes, the outcome may have been 

a lovely flight down to the Solent and back…
who knows? One thing for sure is that if you 
sort out the known danger points – in this 
case, as Mike points out, use chocks when 
hand-starting an aeroplane – the unknowns, 
whatever they may be, are less likely to catch 
you out. It has been suggested that it’s a 
good idea, when hand-starting, to make sure 
somebody else is in the cockpit… ready to 
switch off at the first sign of trouble. This is 
reasonable advice, although, it might be 
difficult to find an assistant in the real world 
of the average farm strip. Also, and this 
is a personal view, I’m not sure that it’s a 
good idea to give the untrained any kind of 
responsibility where aircraft operations are 
involved! By far the best solution is that the 
pilot remains in the cockpit and a trained 
person swings the prop for him or her.  

Fuel – on. Brakes – on. Mags – off. Clear 
thumbs down – priming… I expect you know 
the drill.

KOLB TWINSTAR – INJURY 
CAUSED BY PROPELLER DURING 
ROUTINE MAINTENANCE
LAA Inspector, Dave Silsbury, sent me a 
picture of a chap who looked as if he’d just left 
a boxing ring and, initially, I didn’t think much 
about it (except that it looked pretty painful). 
An accompanying note told the story and, 
after gaining permission to use the picture 
from the victim, Dunkeswell-based flyer Ian 
Lewis, I agreed with Dave that this incident 
was serious enough to look at more closely in 
Safety Spot. Here’s Dave’s letter explaining 
what happened:

Dear Malcolm,
I carried out an annual inspection recently 
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Crunch! But I bet that wasn’t LAA’er Michael Cross’s first word after his aircraft, a beautiful 
Luscombe 8E ran away after a hand-start. This was an unlucky incident that thankfully didn’t 
end up with anybody being injured… unless you count a sprained leg muscle, caused when 
Michael fell over trying to reach the cockpit when the aircraft decided to do its own thing… 
It could have been a lot worse, of course, but it’s sad to see an aircraft nearly destroyed for 
want of a pair of chocks. (Photo: Michael Cross)

Here’s what I believe younger folks call 
a ‘selfie’. The owner of these handsome 
chops is Dunkeswell flyer Ian Lewis who 
ended up with this home-made nose 
reconstruction after being struck by his 
propeller. Being new to compression 
testing, Ian wacked 80psi straight into one of 
the cylinders of his Jabiru 2200 engine and 
the propeller did what you’d expect it to do 
under such circumstances… thanks to Ian 
for letting us show the result.   
(Photo: Ian Lewis)
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and, during a compression ‘leak-down’ test, 
found one of the cylinders low. Talking it 
through with the owner, it was decided to run 
the engine two or three times to see whether 
this would improve the piston ring seal. The 
inspection was terminated at this stage.

In the meantime, the owner purchased a 
differential pressure tester to do the retest 
himself. Now, this is where it went horribly 
wrong…

I think, at this point in the tale, I should 
explain to those not familiar with leak down 
testing and the marvels of the differential 
pressure tester, what Dave’s talking about. 
The engine being tested by the way, was a 
Jabiru 2200 and the aircraft undergoing the 
annual check was, as you can see by the 
title, a Kolb Twinstar microlight. It’s worth 
remembering that the Kolb Twinstar’s engine 
is a pusher, mounted quite high between the 
two wings, a configuration that makes access 
a little more challenging. 

It’s normal practice during a 100-hour or 
annual check to carry out a compression 
test on the engine, by recording the values 
obtained so the engineer can track in-service 
performance changes; poor compression 
often sits at the root of a reduction in power.  

The most widely-used method for checking 
compressions in the piston aircraft arena 
is the differential pressure test although, 
with smaller engines (like the Jabiru 2200), 
a compression gauge may be used. The 
advantage of the compression gauge, other 
than the fact that they’re cheap and easily 
available from most auto-parts shops, is that 
they don’t require a source of compressed 
air. The test is conducted with a pre-warmed 
engine by removing the top set of sparking 
plugs and fitting the pressure gauge, in turn, 
in each plug’s place. Hand-swinging the 
propeller over TDC will compress the air in the 
top of the cylinder and a reading is taken off 
the gauge. Normal peak pressure values vary 
a little from engine to engine of course, but on 
most smaller aircraft engines readings below 
about 90psi should cause concern.

The disadvantage of this simple 
compression measurement is that it’s not 
much of a diagnostic tool; if you do get a 
low pressure reading, this simple method 
won’t help you pin-point the cause of the 
reduction… and that’s where the differential 
pressure test wins hands down. The primary 
purpose of a differential pressure test is to 
identify whether there’s a compression leak, 
offer a quantitative measurement for the 
leakage and provide, after some experience, 
guidance as to the source of the leak. The 
reason why this clever little device is able to 
offer all this is that it is able to replace the air 
that’s leaking from the cylinder. By a clever 
arrangement, using a calibrated restriction 
within the tool, the difference between the 
supplied pressure and the resulting cylinder 
pressure can be measured. Because the 
‘lost’ air is always being replaced, visual or 
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Here’s a sketch showing the workings of a differential compression tester, an 
essential tool in any aircraft engine fitter’s tool kit. The good thing about a differential 
compression tester is that it continually replaces the air that’s being lost from the 
cylinder through leakage; this gives the engineer time to explore where the air’s going 
and therefore identify what’s wrong. Initially the pressure regulator is set for a very low 
pressure, perhaps 20psi, then the cylinder pressure valve is slowly opened, allowing 
the compressed air into the cylinder under test. The propeller is then turned to bring 
the piston exactly to TDC, a point when there will be no turning force. The pressure 
can then be wound up to test pressure (normally 80psi). The cylinder pressure gauge 
will normally show a lower figure reflecting a leakage rate. The engineer will mark this 
figure (often on the rocker cover) as X/80, X being the actual value obtained of course. 
(Photo: LAA Library)

Here’s a picture of a fairly standard differential pressure tester. 
The left hand gauge shows the regulated entry pressure, the knob 

below the gauge adjusts this pressure. The right hand gauge shows 
the maintained pressure in the cylinder. The key to understanding how 

this device works – and I’ve heard quite a few different explanations over 
the years – is the calibrated restrictor orifice between the pressure side and 
the cylinder side. (Photo: Web)
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Here’s a picture of the general arrangement of a Tiger Moth airframe looking from the front. 
In a recent Australian accident, discussed briefly in the text, it was found that both the 
lateral tie rods had failed across pre-existing fatigue cracks at the base of the attachment 
thread. A recent CAA Emergency Airworthiness Directive has restricted all Tiger Moth 
types to non-aerobatic flight until the provenance of their tie rods have been established. 
Tie Rods manufactured by J & R Aerospace (and those where the manufacturer cannot be 
determined) must be removed from service. (Photo: DHSL)

Here’s a picture of the fracture faces of the two failed tie rods. These pictures tell their own 
story and it is clear that both these rods have been failing for some time. Of course, that 
doesn’t mean that it was the failure of either of these rods that led to the structure failure 
ATSB engineers are busy checking the rest of the primary structure for other failure signs, 
but it does mean that all Tiger Moth owners need to make sure that they’re not flying around 
with less than 100% perfect structural components. (Photo: Australian Transport Safety Board)
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Here’s a closer look at the area of concern flagged-up by the recent CAA AD. The area, 
marked as Joint H, is a very busy place structurally as it reacts shear forces from the 
undercarriage, compression forces generated by airframe landing loads and tensile load 
from the flying wires. These tensile loads are carried across the airframe by two tie rods. 
(Photo: Australian Transport Safety Board)
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auditory signs can lead the examiner to the 
source of the leak. The two normal culprits 
for compression loss are ring ‘blow-by’ and 
a leaking valve; by watching a breather or 
listening to the exhaust a trained observer will 
be able to identify where the problem may be.

Using the workshop airline as a source, 
differential pressure tests are normally 
conducted at 80psi, which is a lot lower than 
the normal combustion pressures (often about 
800psi to 1,000psi). But even at this lower 
pressure, great care needs to be taken to 
ensure that the piston is exactly at TDC (Top 
Dead Centre) before the full 80psi pressure 
is applied. Even though one set of plugs has 
been completely removed, it’s important to 
ensure that the ignition has been grounded 
and the fuel is turned off. Some engineers 
prefer to do this test with an assistant, 
personally I think that the test is better done 
alone (I’ve seen more than one assistant get 
whacked); once you get used to the feel of 
a propeller under the influence of a small 
amount of cylinder pressure, it’s fairly easy to 
find TDC; when you have this point you can 
wind the pressure up to the full 80psi… as 
soon as you’ve got a reading – and for a good 
engine, this normally ranges from between 
72-78psi, in other words, not much leakage – 
back the pressure off.  

Different engines have different test protocols 
and actual methods of test vary from engine 
to engine; leakage limits vary too but, in my 
experience anyway, a differential pressure 
reading around 65/80psi will be accompanied 
by other signs that the engine needs attention 
when you start looking more closely.  

I should say that you should never leave, 
even for a second, a pressurised cylinder 
unattended.  Sounds obvious… but there have 
been accidents caused by this; also, if you 
do use an assistant, perhaps so that you can 
listen to the exhaust to see if the problem is a 
badly-seated exhaust valve, make sure that 
they are full briefed about what’s going on and 
know that they mustn’t move the propeller!

So, what happened to Ian? Well, he introduced 
full pressure into the cylinder without the piston 
being at TDC and the piston and drive train did 
what it was designed to do, albeit unexpectedly. 
Ian’s nose repaired itself after a bit of local TLC 
and he’s back flying again… thanks Ian, for 
allowing me to use the photo.

DH.82A TIGER MOTH – IN-FLIGHT 
BREAK-UP
Very fortunately, in-flight structural failures 
in sports aircraft are a very rare thing. The 
statistical reality is that most accidents 
involve, primarily, pilot errors in one way or 
another, rather than dramatic and catastrophic 
mechanical failure. Certainly, this simple 
fact gives some weight for the uninformed 

“I should say that you 
should never leave, 
even for a second, a 
pressurised cylinder 

unattended”
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Now you see it, now you don’t. I featured this picture of a crack in the spar of Mark Turner’s RV-6 in last month’s Safety Spot. We were quite 
worried that the tip disappeared behind the attached rib, so much so that we asked Mark to disassemble the structure to see just how far the 
crack had progressed. Mark dutifully and, without blowing too much smoke, very competently, deriveted the structure and stripped of the 
protective paint… the crack had disappeared. Mark couldn’t quite believe that it had only been a crack in the paint itself so, as you can see, 
he did a dye penetrant check… Oh well, all’s well that ends well. (Mark Turner)
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to present a case that maintaining very high 
maintenance standards in the sports aircraft 
arena is not necessary or cost effective. These 
people, who often approach the subject with 
a beginner’s eye, don’t sit in my chair; on 
the contrary, it’s only by constant attention to 
detail and a rigorous approach that in-flight 
mechanical failures are kept at bay.

Sure, sometimes it might seem over the top 
to require a complete panels-off inspection 
of an aircraft that has only flown a few hours 
in the preceding year, I can see how it may 
seem so, but regular deep inspections of 
aircraft are the bedrock of a safe flying 
experience.

Here’s a sketch showing what’s going on between the lower wings of a Tiger Moth. (Photo: DHSL)

“Regular deep 
inspections are the 
bedrock of a safe 
flying experience”

Every now and again the tragic loss of an 
aircraft reminds us all that engineering inspection 
vigilance is essential if we’re all to stay safe. The 
reason why the port mainplane collapsed and 
separated from the fuselage on an Australian-
registered Tiger Moth, just before the 2013 
Christmas celebrations during a short air 
experience flight, has still to be determined by 
the expert investigators. What is certain is that, 
once the wreckage had been examined, both the 
lateral tie rods had broken and, more importantly 
in my view, there are definite signs that these tie 
rods had been failing for some time.

At this very early stage in the investigation 
of this awful event, it would be premature to 
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Being an Airworthiness Engineer doesn’t mean I’m always stuck flying a desk, even if it feels like it sometimes! Here’s a picture of me along 
with a few happy Jabiru engine owners having just completed a Jabiru owners maintenance course. This course was held at LAA’er David 
Burnett’s airstrip at Southam (Norfolk) and he acted as a very capable assistant to course instructor and LAA Inspector, Roger Lewis (centre 
with cap). This is one of a number of courses organised by the LAA Educational Trust and, in my opinion, was very worthwhile attending. I 
certainly learnt a lot. Thanks must go to Jennifer Burnett for providing a wonderful lunch… bang goes the diet! (Photo: DHSL)
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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  £115
391 - 499kg £155
500kg and above  £210
Three seats and above  £230
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 - No.15 April 2009
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offer further discussion within these pages. 
Investigators are busy trying to establish 
whether a failure elsewhere on the airframe 
could have triggered the tie rod failure 
(cause or artefact); they plan to have this 
work completed later this year but, having 
found evidence of fatigue in the failed tie 
rods, it may have been considered negligent 
not to share this information within the wider 
aviation community. Because of this, the 
Australian Transport Safety Bureau (ATSB) 
has published an interim report into its 
findings which explains that the tie rods from 
the accident aircraft were not the standard de 
Havilland-designed items, having been locally 

made and approved in Australia. It was noted 
that the rods had been made from a different 
material from that used in the original parts.

As a result of this interim report, the UK 
CAA has issued an Emergency Airworthiness 
Directive prohibiting aerobatics on Tiger 
Moths until the provenance of the tie rods has 
been established by the owner or operator.

Naturally, the LAA has been in touch with 
the owners of aircraft operating under an LAA 
administered Permit, and the Chief Engineer, 
Francis Donaldson, a de Havilland enthusiast 
himself, has been working alongside de 
Havilland Support Ltd and the CAA to ensure 
that owners are aware of the issues and the 

checks required. The LAA has published an 
Airworthiness Alert (LAA/AWA/14/05) which 
acts as a gateway for the relevant reports 
and directives. You can access all the 
Airworthiness Reports, and for that matter, all 
the old Safety Spots, from the LAA website – 
just go into the Engineering Section and look 
for Alerts – certainly the ATSB interim report 
makes for a good read.

Now looking out my window here at 
Turweston I can just see what looks like a 15m 
sailplane cranking in, then out… oh, then in 
again; well these early spring thermals can be 
tricky. I might just pop out and have a play.  

Fair Winds. ■
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