
I ’m sat looking through the window at a 
post-storm milky-blue sky; unlike yesterday, 
there’s just a light breeze pushing the 
seasonally few fair-weather cumulous 
clouds quietly from west to east. With 

a practiced eye, and after all most aviators 
develop a practiced eye where the weather 
is concerned, I notice the close-coupled 
lenticular formations in the upper atmosphere, 
manifestations I suppose of the rather 
bothersome jet stream so prominent these 
days in the evening forecasters arm-swinging 
rhetoric.

Yesterday’s storm started its life with a 
name… Enrique, or Henri or, depending on the 
sources of information, just TD-8. The fact that 
I know this weather system’s name and, if I so 
wish, at the touch of one or two buttons, can 
see its image from outer space on my computer 
screen, is indeed testament to our fabulous 
technological age.

After writing the last paragraphs, maybe a 
minute after starting off, I look back towards 
the sky and notice that the lenticulars have 
disappeared; perhaps there’s just a hint of one 
to the north, just faint enough for me to see, 
reminding me that everything is in a state of 

continual change and nothing lasts forever… 
change is the normal in our universe.

In Safety Spot we try to discover some of 
the ways in which you, as an aviator, can stay 
safe. We do this by exploring, often on many 
levels, what particular aspects of a failure event 
have gone wrong. If you’re a regular reader of 
this section of our magazine, you’ll know that 
it is fairly rare for one thing on its own to cause 
an accident. However, individual mechanical 
failures do happen and, when this happens, 
the end result may just be in the hands of  
Lady Luck.

In this month’s Safety Spot collection, I’ll look 
at a selection of recent failures which have 
put LAA pilots in danger. Hopefully, as aircraft 
owners or maintainers, at the end of our short 
journey we’ll understand why it is so important 
to continually question our flying machines. 
That part’s getting old, is it going to let me 
down? I’m not sure how that system works, is 
it really a fail-safe design that I can rely on? 
I’ve changed that part recently, am I sure that 
it hasn’t worked loose? I’ve recently bought 
this aircraft, can I be sure that everything’s 
been assembled correctly and is in top notch 
working order?

Where to start? Well, a good place is normally 
‘at the bottom’ so, in this example where the 
undercarriage of an Escapade failed just after 
landing, the noun could both describe the 
lowest portion of the airframe and the part of 
the pilot’s anatomy rubbing the grass after the 
event.

REALITY ESCAPADE – MAIN 
UNDERCARRIAGE FAILURE
Actually, to be more accurate, it was the pilot’s 
niece’s bottom that, after the failure, was rather 
closer to terra firma than she would have liked, 

This month Malcolm reviews the reasons behind a number of 
undercarriage maintenance and inspection issues, and considers  

how to avoid such woes happening to you

TAKE-OFF AND  
LANDING MISHAPS
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Mark Jones of Galaxy Microlights took 
this photo in his repair shop to show 
where the undercarriage leg ends up on an 
Escapade when the one piece bungee and 
the wire safety strap both fail. In fact, the 
airframe damage was fairly minimal but as 
the propeller hit the ground while turning 
under power, a clean bill of health after 
an engine shock-load inspection will be 
required before the aircraft can return to 
the air. (Photo Mark Jones)
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as it was the starboard undercarriage that 
actually failed. You will have seen, I expect, the 
accompanying pictures that the primary cause 
of the undercarriage collapse was a failure of 
the one-piece suspension bungee; worryingly, 
the safety strap, in place to prevent a complete 
collapse, also failed.

I spoke to the pilot, a recently-retired 
airline pilot, who explained that he’d had a 
great flight down to Sandown on the Isle of 
Wight from his farm strip near Guildford; the 
aircraft, would I expect, be fairly close to its 
operating maximum weight of 499kg but the 
landing was completely normal. The starboard 
undercarriage failed just after turning off 
the runway, stopping the propeller dead. 
He explained, “The team at Sandown were 
absolutely fabulous, within a short time a group 
of other pilots came to the rescue and we 
soon had the aircraft back on its wheels.” The 
pilot explained that he reported the incident 
immediately to the AAIB and they gave 
permission to move the aircraft.

From experience, I know that it is rare for 
the AAIB not to give this permission quickly 
in this type of event, but it is worth noting 
that if ever you are involved in an aircraft 

accident, it is important to establish, as far 
as possible, the causes. With this in mind, 
it is worth remembering that evidence may 
be easily lost amongst the inevitable post-
crash hubbub and this may make it difficult 
to separate out primary (causal) failures from 
secondary (incidental) ones, later on. In this 
case, however, the cause of the failure was 
quite obvious.

The Reality Escapade first hit our shores as 
a kit-build microlight in 2003, the machine’s 
lineage being traced back to the Avid Flyer 
and Denney Kitfox. The aircraft, with a small 
number of minor modifications, can be flown as 
an SEP type with a maximum weight of 499kg 
under the LAA Permit to Fly scheme. I note 
that there are currently 31 microlight aircraft in 
service (under the BMAA banner) and seven 
SEP machines; the first SEP aircraft joined the 
LAA’s fleet in 2008.

The aircraft is now supported by the  
Norfolk-based light aircraft manufacturer  
TLAC (The Light Aircraft Company) which is 
currently re-engineering the aircraft, primarily 
to improve the machine’s directional stability 
and increase elevator effectiveness, especially 
at low speed. I spoke to TLAC boss, Paul 

Hendry-Smith, at the LAA Rally about this 
bungee failure and he explained that he’s 
looking more closely at the design. Certainly 
it’s likely that the size of the safety strap will 
be increased although he’s also looking at 
the possibility of changing the bungee from a 
one-piece component to two (or perhaps more) 
separate bungees. I personally quite like this 
idea because the failure of one of the bungees 
would immediately show itself as a ‘list’ to one 
side rather than throwing all the weight onto the 
safety strap, making such an occurance less 
likely to lead to a complete collapse and the 
inevitable (and increasingly expensive) engine 
shock-load inspection plus, of course, a new 
propeller.

Carrying on with this month’s theme of 
accidents that could have been prevented by 
an improvement in the inspection regime, the 
attached pictures of the failed bungee tell their 
own story. Certainly I think the design of this 
undercarriage could be improved, and it looks 
likely that an upgrade is on its way; but the 
real problem here was that the owner hadn’t 
checked to see if everything was as it should 
be by removing the protective plastic 
cover regularly enough.

(Left) You can see 
why this bungee 
failed – essentially 
this is a one piece 
bungee with loops 
made at each end so 
they can be secured 
to the lugs. Mark 
Jones, who looks after 
quite a few Escapade 
aircraft, explained 
that the edge of the 
ferrule slowly cut 
its way through the 
adjacent bungee wrap. 
You can just see the 
3/32in safety cable 
which, in this bungee 
failure, failed to keep 
the aircraft upright. 
(Photo Mark Jones)

(Right) We think that it is better to have 
more than one bungee in an undercarriage 

suspension system; that way, if a bungee 
were to fail for any reason, its partner 

(or partners) could take the strain long 
enough to get the aircraft up on jacks so 

the broken bungee could be replaced. 
(Photo Mark Jones)

›



SHERWOOD RANGER XP – MAIN 
WHEEL FAILURE
The Sherwood Ranger XP is a biplane of 
traditional appearance, seating two in tandem 
in open cockpits; so begineth the Type 
Acceptance Data Sheet. After a bit of research 
into our fleet numbers, I realised that, as with 
most things, the actual description of this 
aircraft is rather more complicated. In truth, this 
short story is not really about this pretty little 
aircraft type or its various variants. Rather, the 
problem that led the pilot to be hanging upside 
down in his straps really concerns the failure 
of a wheel but, for the sake of completeness, I 
feel that I should let you know that we have 17 
Sherwood Rangers on the LAA’s books and, if 
the very few incidents recorded alongside the 
type is anything to go by, it’s a pretty reliable 
machine.

There are three basic variants of the 
Sherwood Ranger and all the variants currently 
flying have been kit-built. The original machine 
was the Sherwood Ranger LW, which flies as 
a 390kg max all up weight microlight aircraft – 
we’ve got five of these still flying. There’s a later 
‘beefed-up’ version which has a max weight of 
450kg, the ST – we’ve got six of this marque 
flying around. The incident aircraft, as you can 
see from the title, is the latest type known as 
the XP. The Sherwood Ranger XP is a clipped 
wing ST that, because of the aircraft’s higher 
stalling speed, comes out of the microlight 
category and has to be flown as an SEP 
aircraft. The LAA is currently looking after six 
XPs. Perhaps the pilot’s narrative report would 
be a good place to start:

“Having flown that afternoon to another 
airfield, my intentions were to reposition to 

my home base, some seven miles to the 
west. A standard departure from Runway 
03 was undertaken but not completed as 
the starboard main wheel failed just prior to 
rotation (approximately eight seconds into the 
take-off run). The aircraft ‘nosed-over’ as the 
broken wheel dug into the ground. The aircraft 
came to rest inverted at an angle to the runway 
heading.

I was able to release my harness and fell out 
of the cockpit onto the runway on my head 
(ouch!).”

The pilot goes on to describe his injuries 
which, very fortunately, were minor. When 
chatting to him on the telephone after the 
event, he described the moment when he left 
the aircraft as “Falling out of the cockpit, like 
a bomb!” He explained that, once he’d taken 
stock of the situation and realised that he was 

(Above) This aircraft became inverted because one of the main wheels failed during an 
otherwise normal take-off. The pilot remarked that, after undoing the straps, he dropped 
“like a bomb” from the cockpit; luckily he escaped without serious injury and is busy, 
alongside his flying partner, working out a repair schedule for the machine.

(Above) This is the picture of the Sherwood 
Ranger’s failed wheel. Material failure has 
occurred on the outer half around the 
inner bend; the fracture face at the bend 
failure looks the same all the way around 
the circumference which suggests that the 
wheel finally failed in one event. There is 
considerable cracking between the face 
attachment bolt holes suggesting some 
relative movement between the halves in 
service. (Photo Malcolm McBride)

(Above) Looking more closely at the assembly it can be seen that two of the six 
attachment bolts were not tightened down (with about a 1.5 mm gap) and one bolt, while 
meeting the face, was quite loose. We think that these bolts were probably not tightened 
during the initial assembly of the wheel and this was not spotted by the inspector at the 
time the aircraft was signed off. (Photo Malcolm McBride)

(Above) You can see corrosion products 
within the fracture zone in the area 
near one of the loose bolts. Notice the 
single radial crack which wouldn’t, most 
probably, have been spottable during 
a normal pre-flight. As you may know, 
aluminium alloy is especially prone to 
work hardening and the material, when 
hard, becomes very brittle. Even though 
the assembly would have been held 
together tightly by the air pressure within 
the tube, there would be some small 
movement backwards and forwards with 
each revolution of the wheel, hence this 
relatively low-cycle fatigue failure.  
(Photo Malcolm McBride)
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Firstly, as you have read, the failure of 
a bungee in an Escapade undercarriage 
has given me the opportunity to remind us 
all for the need to include, in your Tailored 
Maintenance Schedule, regular ‘panels-off 
inspections’. In this case, as you will know, the 
panel that hadn’t been removed was actually a 
fabric cover but hey, who’s measuring?

The second incident featured the failure of 
a Sherwood Ranger wheel; we’re fairly sure 
that the wheel-half failed because, when the 
wheel was assembled, two of the six bolts 
hadn’t been tightened up properly. This failure 
suggests an inspection weakness at two points 
in the aircraft’s life. The first obvious failure 
occurred when the wheel was assembled and 
then fitted to the airframe. The problem, as I 
see it as an aero engineer, wasn’t so much that 
the wheel hadn’t been assembled correctly, 
but that the error wasn’t discovered during the 
normal (and required) inspection. Assembly 
errors like this occur regularly in any human 
system and should be expected; we all make 
mistakes.

The second area of weakness relates to 
scheduled maintenance regime for the aircraft 
itself. In the normal Light Aircraft Maintenance 
Schedule (LAMS), there is no requirement for 
this wheel to be removed until the aircraft had 
completed 100 hours, in the old parlance, a 
Check II. Bearing in mind that the wheel failed 
before 60 flight hours (over two years) had 
been reached, the LAMS Schedule doesn’t 
appear to be a very good device for picking-up 
build errors before failure in this type of amateur-
built situation. With this aircraft’s service history 
it’s possible, although unlikely, that four years 
could pass before the first big check.

As you will know if you’re a regular reader 
of this column, LAA Engineering favours the 
‘Saville Row’ approach to creating an individual 
aircraft’s maintenance schedule and, to start 
this off, we’re encouraging owners to create 
their own Tailored Maintenance Schedule 
(TMS). You will know, because I’ve chatted 
generally about this many times over the 
last few years, that an individual TMS should 
include, alongside a generic maintenance 

This picture, this time of a CZAW leg, 
shows what can happen to a spindle if it’s 
not maintained properly. Luckily for the 
owner, the problem was spotted by the 
LAA inspector before it failed in service. 
Note that these corrosion pits will most 
probably be generating intergranular 
cracking deep inside the material itself, so 
the problem is far deeper than the loss of a 
bit of surface structure. (Photo Mick Jones)

Both the CSA SB and the EASA EAD can be located on the web using any reasonable 
search engine. The SB gives good advice about the inspection and, if you own a 
SportCruiser it would be worth your while, whatever type of nose wheel type you’ve got, 
to download a copy and have a read. (Diagrams CSA/EASA)

plan, all the manufacturer’s ‘requirements’ 
and any repetitive inspections called-up by 
Airworthiness Directives (ADs), Mandatory 
Permit Directives (MPDs) or the LAA’s own 
Airworthiness Information Leaflets (AILs). Our 
general view, although the idea of tailoring itself 
means that nothing is fixed in stone, is that 
the aircraft’s inspections should follow a three 
year revolving pattern, regardless of hours, 
where, within the three year cycle, everything is 
thoroughly inspected.

Naturally, if your aircraft is doing a fair number 
of hours, then the various inspection tasks will 
arrive before the annual LAA check for Permit 
Renewal. In other words, a normal 100 hour 
check would be considered a fairly thorough 
inspection in its own right, so the annual 
inspection for the renewal of the Permit may not 
need much in the way of maintenance at all. On 
the other hand, for an aircraft that’s not doing 
many hours in the year, the renewal inspection 
would be the natural time to conduct routine 
maintenance.

So, where do I think the second area of 
weakness lies in our tale of a wheel failure? 
Well, the aircraft had completed about 57 hours 
to the point of failure over a period of two years. 
Personally, with an aircraft like this I might have 
suggested a post ‘run-in’ inspection regime 
which included a shake-down at, say, 10 hours 
and a deep inspection at, say, 25 hours. The 
deep inspection would, naturally, include a 
wheels-off inspection; an aircraft inspector 
would have spotted the failing wheel and an 
accident may have been prevented.

With regards to the One Design, well, the pilot 
was a bit upset with himself for not spotting 
this problem before it led to a failure incident 
but, as I said earlier, nobody’s perfect. It’s 
worth noting that the wheels, tyres and brakes 
take a fair bit of punishment on an aircraft and 
your pre-flight should include a good look 
round in this area. A really big problem with 
spats is that they can hide problems with the 
wheel’s attachment or braking system so, an 
increase in the spat removal frequency in your 
TMS might be worthwhile, especially if you are 
regularly operating off grass.

The wing damage on this aircraft will require 
a skilled hand to repair it and I have no doubt 
that it’s going to cost a fair bit of cash, but think 
about what might have happened if the spat 
had jammed the wheel and the aircraft slewed 
off the runway on landing.

CZAW SPORTCRUISER – NOSE 
LANDING GEAR UPDATE
Continuing our theme about the need to 
carry out regular inspections on our aircraft, 

(Above) This picture shows a PS 28 
‘Cruiser’ aircraft, the factory built version 
of our CZAW SportCruisers, complete 
with the up-rated PS noseleg assembly. 
The noseleg assemblies have gradually 
become stronger and heavier (this latest 
one by some 2kg) to try to stop these legs 
from failing. In 2012 the LAA required all 
SportCruiser owners to modify their nose 
undercarriages because we’d seen some 
of the spindles fail. One option, chosen 
by some, was replacing the CZAW leg 
completely with a Piper Sport alternative. 
(Photo Malcolm McBride)
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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

especially when taking into account the recent 
wave of failures, I am very briefly going to 
re-visit a problem from the past. The reason for 
this is two-fold. Firstly, it serves as a reminder 
of the need to keep a vigilant eye on the 
nosewheels in this class of aircraft - as I write 
this my mailbox is receiving information about 
the failure of an Van’s RV noseleg, so the issues 
surrounding the failures are generic to this sort 
of undercarriage design.

Secondly, LAA Engineering has recently 
received notification that the EASA has recently 
issued an Emergency Airworthiness Directive 
(EAD) requiring owners of PS 28 Cruiser 
aircraft to carry out immediate (and ongoing) 
checks of the nose undercarriages for cracks. 
The EAD directs owners to the manufacturers 
of the PS 28, Czech Sport Aircraft’s Service 
Bulletin (SB), which effectively requires the 
legs to be changed to an uprated leg because 
the earlier designs have failed in service. The 
older PS 28 legs can only remain in service 
when subjected to close inspections showing 
that they remain free of cracks or bends. To 
accomplish these inspections, necessary 
before every flight, the nosewheel spat must be 
left off until the leg has been replaced.

The amateur-built SportCruiser type, which 
features in the LAA fleet, is a close relative of 
the factory-built PS 28 Cruiser and therefore 
the requirements of the EAD, and therefore 
the SB, doesn’t automatically affect LAA 
SportCruisers. However, it would be wrong to 

ignore its implications. The SB’s general advice 
about regular inspections is excellent.

We first started to see problems with the 
CZAW noseleg in 2012/13 and, following 
the failure of a main spindle in 2012, the 
LAA withdrew this leg from service. Three 
alternative methods of fixing the problem, 
which was both design and maintenance 
related, were accepted, two involving locally 
made replacement spindle assembles (the 
Dove and the Derby mods) and one by 
replacing the leg completely with a (then) 
recently upgraded Piper Sport (PS) leg. Shortly 
after this exercise, we had a failure of a PS 
leg in our fleet and it became very clear that 
even this upgraded leg wouldn’t tolerate poor 
maintenance. I’ve included a picture of this 
particular failure which, I hope, shows you the 
real problem which can occur within this leg if 
it’s not looked after properly.

Since we’ve highlighted the problems 
associated with over-tightening, lack of 
lubrication and corrosion pitting, which we 
think lie at the heart of these leg failures, the 
LAA hasn’t suffered any failures in its fleet; let’s 
all try to make sure that this good track record 
continues. Our view is that it will, provided 
we don’t get complacent when it comes to 
taking the time to regularly inspect our aircraft. 
Running a machine ‘On-Condition’ means that 
it’s operating on condition that it remains well 
looked after, in good condition and in perfect 
working order. Fair Winds. ■

TURWESTON TOWER 

We’ve been awaiting this special moment: as 
you can see, the one-piece roof has finally 
been lifted from the car park onto the roof of 
Turweston’s new control tower. Notice the eye-
in-the-sky recording the event from all angles 
for posterity. It’s great to see investment like 
this at our home airfield.

This picture shows a Piper Sport 
nosewheel spindle assembly that 
failed on an LAA machine; notice the 
corrosion within the bearing. Certainly 
all nosewheels of this design need to be 
treated with respect, they simply won’t 
take the kind of punishment that one 
would expect to inflict with a poor student 
on the oleo type of suspension units found 
on many Piper or Cessna trainers. But this 
leg failed in torsion because the spindle 
was nearly seized and that’s not a design 
issue, it’s a maintenance/inspection one. 
(Photo Malcolm McBride)




