Safety Spot

The latest LAA Engineering topics
and investigations. By Malcolm McBride

Safety Spot
Malcolm McBride looks at the importance of close
inspection of control systems and flight control
attachments, and the issuing of an AIL

H

ello again, and welcome to this ‘approaching autumn’
edition of Safety Spot. I hope that before you begin your
read, you’ve checked that your shoulder harness is
properly adjusted, that you’re securely strapped in and that
your controls are full and free. Well, OK, although we do
tackle some quite complicated subjects in Safety Spot, I’ve never
actually received a report of a member being thrown from their armchair
as a reaction to a difficult sentence… But, reminiscent of a voice from
the past – ‘are you sitting comfortably’?
For the first time in some months, I begin this month’s offering sitting
at my desk at our Turweston HQ. It would seem to me that we, in the
UK at least, appear to have passed through the worst that COVID-19
can throw at us and, as you are reading this, we look – hopefully – to
be at the other end of that tunnel. Commercial aviation has taken a
battering though, and I guess that many of you reading this will be
facing different futures than you might have predicted for yourself, and
probably worked hard for, just six months back. As always, of course,
we do hope that you, and those you love, are faring well through these
extraordinary times.
The last 100 years or so has seen aviation develop such that it is now
an integral part of a human way of life, effectively we have evolved into a
being that can fly. Though all transport systems remain disrupted, and
perhaps many of us have enjoyed the relative quiet afforded by this,
personally I have absolutely no doubt that both sports and commercial
aviation activity will return to pre-Covid normal levels sooner rather than
later – flying, after all, has just become too important for us all.
Of course, one of the key reasons why human flight has progressed
in the way that it has, must be that most consider it a safe way to both
travel and, for some, enhance our leisure time. Aviation safety is not
there by accident – all aviators instinctively know this, and we all work as
a team to keep our brothers and sisters as safe as possible, that’s what
Safety Spot is all about. It’s generated by your reports, nothing’s
‘made-up’, the accounts you tell generate safety messages that will
resonate through time. We ignore past safety lessons at our peril, and
‘past’ shouldn’t be confused with ‘passed’…
In this month’s Safety Spot, we feature three engineering incidents
which highlight the great importance of close inspection of control
systems and flight control attachments. But before we delve into this
realm, we should explain why we’ve had to issue an Airworthiness
Information Leaflet changing the position of the pilot moment arm on the
Bristell NG-5 aircraft – this being, of course, a key dimension when
calculating an accurate centre of gravity before flight.

Bristell NG-5 Speedwing – Pilot Moment Arm

In June 2019 a Bristell NG-5 aircraft, operating in Eire under an LAA
administered Permit to Fly, crashed during a routine familiarisation flight.
Very sadly, both occupants of the aircraft were killed in the accident. The
accident investigation is being led by the Irish Air Accident Investigation
Unit, the AAIU and, like all accidents there are many candidates when it
comes to identifying the root causes. The AAIU’s work is impressively
thorough, which is as it should be of course.
As part of the detailed investigation, the leading AAIU Investigator
became aware that the pilot moment arm listed in the Pilot’s
Operating Handbook (POH) for the aircraft, didn’t appear to be
correct. The POH defines the position where the pilot and
passenger’s weight will act on the aircraft during flight, the pilot
moment, as being 600mm behind the aircraft’s datum. We were
asked to carry out a check-weighing of a Bristell so that the actual
position of the pilot’s moment could be calculated.
After a number of checks, first by us, in conjunction with the UK AAIB,
and then by an independent company specialising in aircraft weight and
balance matters, the position of the pilot moment was found to lie
somewhere between 700mm and 750mm aft of the aircraft’s datum, in
the worst case some six inches further back than the ‘book’ figure. The
reason for the 50mm ‘area of uncertainty’ is, naturally, that no two
people’s centre of gravity (CG) falls exactly in the same place – long
muscular legs, just for example, will tend to push a CG forward when the
owner of the legs is seated in an aircraft cockpit. I shall refrain from
further morphological examples, we are all different, and of course
beautiful in our own way. But you get the message I hope – when it
comes to personal CG positions, shape and size matter.
LAA Engineering wrote to all UK NG5 owners in July to advise them
to adopt a conservative 750mm moment arm figure in their weight and
balance calculations until further notice, while the matter is resolved. It
was pointed out that, in some cases, this might lead to more restrictive
crew payload capability to keep within the aircraft’s aft CG limit.
The aircraft’s designer, Milan Bristela, is working up a POH
amendment to correct the anomaly, in discussion with our Chief
Engineer, Francis Donaldson. After doing his own weighing tests at his
Czech base, which broadly matched our findings, Milan is looking at
ways to reduce the impact this change will have on the aircraft’s overall
loading capability in the long term.
LAA Engineering has mandated the ‘most aft case’ position (750mm)
for the pilot moment on the Bristell aircraft in its fleet using an
Airworthiness Information Leaflet (AIL), which has been sent to all Bristell
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Piper J3 Cub – Primary Control System concerns

Simple aviation incident statistics seem to show that in most cases the
reason for an aviation incident or accident lies with the brain, hands and
feet of the pilot. We used to call this ‘pilot error’, nowadays we’ve
rebadged this primary cause as a Human Factors event, or HF for short.
Of course, there’s always more than one way of looking at something
and, with my engineering eye, and I hope not being too defensive of my

Above A recent Airworthiness Information Leaflet (AIL) (LAA/
MOD/385/011 Issue 1) affecting Bristell aircraft has recently been
published by the LAA. The AIL changes the position of the pilot and
passenger moment arm from 600mm aft of the datum to 750mm aft
of the datum, quite a change rearward. This Airworthiness Alert is
freely available from the Engineering section of the LAA Website.
Photo: LAA Library
NG-5 owners individually. The aircraft must only be flown within the
weight and CG limits defined in the aircraft’s Operating Limitation
document, as tested during the LAA’s stability and handling evaluation
on the UK model of the NG5 when the type was introduced into the UK.

Above This Piper Service Bulletin, SB45, was first published in 1946
and relates to potential control system interference between the
canvas seat and the elevator and aileron control system on the Piper
J3. It also discusses a similar problem where the rudder pedal could,
in some cases, foul the firewall footwell. The dangers associated with
a control system jam, for any reason, are obvious and the inspection
requirements listed in the SB were soon mandated by an FAA
Airworthiness Directive (AD 47-50-03). The fact that an AD or an SB
was written in the distant past, does not devalue their content and, for
many aircraft in our fleet, they remain ‘mandatory’ documents.
Photo: Piper Aircraft Corp.

Above A normal part of every routine check on an aircraft requires a pilot or engineer to check the controls for full and free movement.
LAA Inspector, Matt Pettit, was surprised to find that, when he operated the rudder on the otherwise superbly presented Piper J3 Cub, that at full
deflection the rudder contacted the elevator (left) – further investigation revealed that the rudder’s primary stops were missing and rudder cable
stops, which had slipped, had been substituted (right). Photos: Matt Pettit
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limited pilotage skills, it’s a rare incident that doesn’t have some kind of
‘engineering’ issue lurking within the story.
Aviation engineering is, after all, a broad-based discipline. Naturally,
one thinks of the designers as being the lead in the adventure but, clever
as they are, their task is often quite a straightforward one – to meet a set
of predefined targets. Aircraft design is, more usually, a stepwise
process… a basic design being tweaked into an ‘improved’ model.
Side by side with a design team are the certification and approval
engineers, the people that check that all the elements of a design
comply with the many existing requirements. These requirements,
interestingly, follow the same basic evolutionary process as the aircraft
they support, one requirement on top of another through history.
Earlier, I alluded to the fact that it would be a sad day when lessons
stopped being learned from an aviation incident or accident. But it’s not
just learning new lessons that is important, remembering the old ones is
just as important, perhaps more so.
As an aircraft operator it’s most likely that the aeronautical engineer
you’ll get to know well is an aircraft maintenance engineer, probably in
the form of your LAA Inspector. Theirs is a particularly difficult job and, to
do the job well, they really need to be considered as a full partner in the
operation of a particular aircraft. After all, there’s a lot going on, both in
the life of the owner of the aircraft and the life of the aircraft itself.
To create an effective maintenance regime, a Tailored Maintenance
Regime, personal finances can play as big a part in a decision-making
process concerning an engineering matter as anything else. It’s easy to
say, ‘this or that isn’t perfect – change it’. It’s a much harder decision
calculating whether there’s an increased risk in leaving a worn bolt in
place until next year, and whether to accept the ‘less than perfect’ part
so that something more urgent can be done – a pound will only stretch
so far after all. LAA Inspectors are asked to make these sorts of
decisions all the time, it requires a very special skill set.
One thing that’s certain, if something’s failed in the past, then
chances are it could fail in the future. It is therefore essential that both the
inspector and the owner of an aircraft work hard to gather as much of a
type’s failure history as possible before they begin their inspections.
Often, this information takes a bit of teasing out. Just like an aircraft
designer, or a certification and approval engineer, an aircraft maintainer
must have one eye on the past to ensure a safe future.
I received a call from LAA Inspector, Matt Pettit, he was a bit
concerned about a couple of, in his view, snags he’d come across when
a very nicely presented Piper J3 Cub came to his workshop to have an
engine problem sorted out.
Matt is an aviator and an aviation engineer through and through, he
has an eye for detail and, importantly, recognises the importance of
being thorough in listing (and understanding) the failure history of a
particular type.

Before Matt begins his inspection, he will always check whether any
Airworthiness Directives, Manufacturer’s Service Bulletins, Mandatory
Permit Directives or Airworthiness Information Leaflets apply to the
aircraft being presented to him. There’s no point at all, in Matt’s view,
starting an inspection today without having one eye on the past. I
completely agree, as an LAA Inspector I’m all too often confronted with
aircraft log-books with nothing written in them but the aircraft’s hours.
The J3 in question is clearly a much-loved aircraft, and the owner a
diligent and competent pilot – but it’s not clear from the log-book entries
that all of the applicable Airworthiness Directives or Service Bulletins had
been complied with.
Two things worried Matt, and it was these that he felt that it was
important to report.
The first was that the rudder was impacting the elevator when at full
deflection, and marks on the rudder suggested that this had been
occurring for quite some time. OK, during normal operations this
probably wouldn’t affect safety, but what about recovery from an
unintentional spin, or during a tricky crosswind landing that sudden gust
full rudder and a stuck elevator wouldn’t be helpful.
It turned out that non-standard stops had been fitted at some stage
in the aircraft’s 76-year life, using ferrules clamped to the rudder cables
rather than fixed stops welded to the structure. These clamped-on
stops had apparently slipped at some point, allowing the excess
rudder deflection.
Below are pictures of the canvas seat from the aircraft. There’s a 1946
Service Bulletin emphasising the need to ensure that the fabric of the seat
cannot foul the controls, an obviously important requirement based, no
doubt, on a past and probably long-forgotten personal disaster. I’ve heard
owners say, ‘it’s on a Permit now, these requirements don’t matter any
longer’. Wrong, as I hope I’ve explained above. As the aircraft ages,
requirements created in the past matter more, not less.
This seat SB is mandated by an FAA AD, which looks to have been
published a year later, and it’s still a legally enforceable document.
Clearly, at the time the J3 was more prolific than it is today, and loose or
damaged seat bases were becoming an issue. Both the SB and the AD
are sometimes misread – some inspectors apparently believe the AD only
applies to the rear canvas seat hammock, which could cause greater
potential control restriction. However it applies to the front seat too.
If you own an aircraft, especially if it’s a type with a long in-service
history, why not spend the approaching winter’s evenings compiling an
AD, SB, MPD, AIL compliance checklist. Next time you present the
aircraft to your LAA Inspector for its annual Permit check, you might just
get a smile rather than a grimace when he or she checks your log books!

Rans S6 – Partial Detachment of Fin

Though thorough inspections and regular maintenance will

Above The seat inspection part of Piper SB45 still applies to the canvas seat bases fitted to J3 Cubs. The picture on the left shows a minor tear, but
importantly, the seat base is fitted upside down so it is also impossible to easily check the lacing and eyeholes, which hold the base in place. The
seat base on the right, fitted as per the Piper manual, might look less comfortable, but don’t forget there’s a padded cushion on top!
Photos: Matt Pettit/Steve Slater
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unquestionably reduce the probability of an inflight component failure or
other engineering-related problem, all pilots know that the chances of
something going wrong with the aircraft they are flying will never be
reduced to an absolute zero. We received an email from LAA’er, William
Boyd. He’s recently introducing a Rans S-6 microlight aircraft into his
family and, on a cross country trip in August, he noticed that things ‘just
didn’t feel right with the aircraft’. Here’s some of his emailed report.

Hi Malcolm,

I acquired my licence in November 2019, but I had purchased the Rans
in September 2019. It was bought from a gentleman in Letterkenny (RoI)
and was then kept in a barn on my grandfather’s farm in Ballymoney (NI).
I had intended to complete work on it there as there was no hangarage
fee. I was, however, convinced to change this plan and hangar it at
Newtownards Airfield upon the advice of an instructor there. Here I
began preparing the plane to obtain its permit.
In retrospect, I think it would have been advisable for the aeroplane to
remain at Ballymoney until work had been fully completed, as once
paying for hangarage I felt more pressure to fly the aeroplane, so a total
strip down did not occur. Previously this aeroplane had only flown one
hour per year for the past five years, so it required some attention.
On the day of incident, another pilot and I loaded the aeroplane with
fuel and set off for Bellarena Airfield (NI), a distance of 62 nautical miles.
On approach to land, I discovered that I was higher than required so
decided to side-slip the aircraft down to a normal landing. I taxied back
to Bellarena clubhouse where I was quickly told to turn and leave. The
traffic controller was concerned that there were too many aircraft present
during COVID-19.
I then took off and headed towards Causeway Airfield (NI), which was
14 nautical miles away. During climb-out, I experienced a swaying
motion from the rear of the aircraft, which quickly dissipated. Twenty
minutes later I had landed at Causeway and took a good look around the
aircraft to see why it was behaving erratically in yaw. I discovered that
the bolt holding the front of the vertical stabiliser in place had sheared
off, leaving only the captured nut behind. The top aft cables had been
stretched, showing the amount of stress that had been put on the vertical
stabiliser.
Thank you William, I think that you are right to point out that it’s always
a good idea to get to know a new aircraft in slow time, and this is often
best accomplished by carrying out a strip inspection. On the other hand,
as a fairly new starter, both to pilotage and to aircraft ownership, it’s also
a good idea to be close to more experienced flyers.
We managed to extract the remains of the sheared bolt here at
Turweston and, as you can see from the pictures, the AN3 bolt has failed
across the wire locking hole because the hole is just at the point of
maximum tension in the anchor nut. In short, the wrong bolt was used.

Above When Rans S-6 flyer William Boyd took-off from Bellarena
Airfield for a short flight to Causeway Airfield, he noticed that the
aircraft was ‘swaying’ unnaturally from side to side. The aircraft
remained controllable and, once settled into the flight, the
uncommanded yaw stopped. On landing he took a look round his
machine only to discover that the bolt securing the forward fin tube to
the fuselage had failed and the fin was being held loosely in place by
the flying wires. Photos: Rans Aircraft/William Boyd

Above William sent us the remaining portion of the failed forward fin attachment bolt, which remained in its anchor nut. The fracture face looked
unusual and so the remains of the bolt was carefully removed – as you can see, the bolt has failed across the wire-locking hole.
Photos: Malcolm McBride
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I hope that you can see from the picture that, especially with such a
small diameter bolt as this, the hole for a split pin removes a
considerable part of the cross-sectional area of the bolt’s threaded
portion. Of course, the sharp edges in the material will act as a
near-perfect stress-raiser. A drilled bolt must never be used in any
installation where the load is applied to the piece of thread that’s
weakened by the hole.
Hexagonal head AN bolts are manufactured with and without
wire-locking holes, because this bolt was secured into a locking
anchor-nut, there’s no need for wire-locking, so the bolt should have
been an AN3 -XXA, where 3 is the size in 1/16ths of an inch, the first X is
the length in inches, the second X is eighths of inches and the A
(Absent), means no locking wire hole.

Denney Kitfox Mk 2 – Incorrectly Rigged Flaperon
System

We received a call from LAA Inspector Roger Benson, letting us know
that he’s found a potentially dangerous control system issue on a
Kitfox Mk 2 that he’s managing the repairs on for the owner. “Repairs,
what’s happened? There’s nothing in our database to suggest that
there’s anything amiss with this airframe,” I said. Roger explained that
back in July, this aircraft ‘took a tumble’ and ended up on its back.
The damage was minimal, although both wing struts needed either
replacing or repairing … “We’ve put in a repair application for that.”
During the deep inspection, always required after any kind of
incident of course, Roger found that a bolt’s shank was fouling in the
flaperon mixer box – the reason for this is simply that the system

Above The picture above, a schematic of a Denney Kitfox Mk II control system, shows just how complicated a flight control system can get on an
aircraft fitted with flaperons. The picture at the top shows the root-cause of a near miss control jam case.
Photos: Denney Aircraft Corp./Roger Benson
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Above The left picture shows the aileron/flap ‘mixer’ assembly as used on the Denney Kitfox. Centre shows where the bolt is contacting the side
of the mixer assembly. Right shows the evidence of long-term contact. If the system had been rigged correctly then this bolt wouldn’t need to
pass through this slot, thus avoiding the potential interference during a side load. Photos: Roger Benson
hadn’t been rigged correctly sometime in the past. Perhaps
adjustments were made to one flaperon to correct a roll, there’s
nothing in the aircraft’s log book to suggest when any adjustments
were made. Good spot Roger.
You can see from the pictures above where this bolt was catching,
thanks Roger for sending them.
I then called the owner to find out why the aircraft had ended up
on its back and, naturally, reminded him of his obligation to report an
incident like this both to AAIB (a legal obligation) and to LAA
Engineering (a sensible action). The owner explained that he had
flown a cross-country flight from Bodmin to Eggesford and
commented that the day was extremely thermic and very hot.
Eggesford’s east-west runway has a hump roughly a third of the way
in when landing towards the east. The wind was about 150˚ gusting
about 10kt but averaging about five.

From the pilot’s point of view, this puts the wind at about 40˚ from
the right, so about three-quarters of the wind should be considered
cross – well within the normal limits for a Kitfox.
Unfortunately, just as the aircraft touched down on the brow of the
‘hump’ the aircraft ‘caught a gust’, probably a thermal passing above
the site, the tail lifted, and directional control was lost.
The aircraft inverted as it ran, quite slowly as it turned out, into
long grass at the side of the strip.
We’ve seen quite a few incidents ‘post-lockdown’ where the hot
weather, crosswinds, and quite thermally conditions, have played a
part in a loss of control on landing. Fortunately, the damage to this
Kitfox was repairable and maybe, since a potential inflight jam case
has been avoided because of the diligence of an LAA Inspector, the
long-term future for this aircraft and its owner are much rosier.
Fair Winds. ■

LAA engineering charges
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 (can now be paid online via LAA Shop)
Up to 450kg 					
£155
451-999kg					
£200
1,000kg and above 				
£230
Factory-built gyroplanes (all weights) 			
£250
Note: if the last Renewal wasn’t administered by
the LAA an extra fee of £125 applies
Modification application
Prototype modification			
minimum £60
Repeat modification			
minimum £30

Transfer
(from C of A to Permit or CAA Permit to LAA Permit)
Up to 450kg 					
451 to 999kg					
1,000kg and above 				
Four-seat aircraft
Manufacturer’s/agent’s type acceptance fee
Project registration royalty 				
Category change
Group A to microlight				
Microlight to Group A 				
Change of G-Registration fee
Issue of Permit documents following G-Reg change
Replacement Documents
Lost, stolen etc (fee is per document)			
Latest SPARS – No 17 April 2018

£150
£250
£350
£2,000
£50
£135
£135
£45
£20

PLEASE NOTE: When you’re submitting documents using an
A4-sized envelope, a First Class stamp is insufficient postage.
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