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Nuts & bolts Right place, wrong bolt
FIRSTLY, thanks must go to all 
those who took the time to 
call me about last month’s 
Safety Spot. Yes, I know there 
were a few problems. It just 
goes to highlight the hidden 
cost of the annual holiday – 
complete chaos when you 
return!  

If you’re interested in how 
I spent my ‘hard won’ bit 
of time off, I went to Turkey, 
sailing, it was fantastic and 
yes, I am very happy to be 
back. Well, every day was 
the same, force 4 to 5, brilliant 
sunshine and crystal clear 
water. Sounds great but, and I 
can sense you moving about 
in a slightly agitated manner, 
it does get a bit boring. Give 
me the rough and tumble of 
the British weather any day. 
As they say, “If you don’t like 
it today, don’t worry, it’ll be 
different tomorrow.”  

Let me start this offering 
by rounding off the Nut & 
Bolt saga discussed, albeit in 

reduced form, last month.

AIRCRAFT FASTENERS
As has been said many times 
I’m sure, you could write a 
book about bolts. Safety 
Spot is not the place for this 
of course (and I would be 
the wrong bloke to write it 
anyway!).  My intention, when 
I talk about any subject really, 
is to give you a fl avour of 
what goes wrong and why. It’s 
up to you whether you take 
on board what’s discussed. 

Original thoughts, in my 
experience anyway, are 
actually rather rare. Listening 
to some other unfortunate’s 
disaster story may prevent a 
personal mishap.

Some chaps have 
told me (at length) that, 
“there’s nothing wrong with 
commercial bolts”. I agree, 
there is nothing wrong per 
se with any bolt in its correct 
application, so here’s the real 
question. “Are you qualifi ed 

to decide what bolt should 
be used in any particular 
application and, if you are, 
can you be absolutely sure 
that the commercial bolt is 
what you think it might be?”  

A couple of the 
photographs missed out 
last month were too good 
to be lost to time so, I’ve put 
them in this month. Actually, 
they’re cap-head screws and 

not bolts, note the multiple 
‘fracture faces’ so often 
seen in high tensile fatigue 
failure. A keen eye will spot 
the damage to thread faces 
caused by shear loads.  This 
bolt was being used in an 
incorrect application, it didn’t 
like it, and let the owner of 
the aircraft know by putting 
him in a fi eld in the middle of 
nowhere.  

Note multiple fracture faces of this 6mm cap head screw.

Note damaged 
thread and wire-
locking.

SAFETYSPOT
With Malcolm McBride Airworthiness Engineer
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SAFETYSPOT

The best laid schemes o’ mice 
an’ men
Gang aft a-gley
Robert Burns (1785)

THERE can be no doubt 
that Murphy exists. He is an 
unassuming fellow and, most 
times (but not always), can 
be found by lurking in the 
shadows.  

Quiet, though he is, when 
Murphy strikes... ‘weel aft 
a’ploon a cockup’ as the 
great bard might have said.  

LAA member Peter Kynsey, 
who owns the beautiful single-
seat racer, the LeVier Cosmic 
Wind, is still picking up the 
pieces of a visit by Murphy. For 
those who think that all this 
‘traceability and inspection’ 
nonsense demanded by 
Certifi cation Authorities is a 
“complete waste of time”, 
take note.

Peter is particularly unlucky 
in that Murphy struck a 
number of times in quick 
succession. Had there only 
been one attack, Peter would 
have probably not had to 
completely rebuild his engine. 
As it happened, he ended up 
with a huge bill. 

I will take you through this in 
the order that it came to me. 

As I have said before (many 
times) I am not here sitting 
in judgement, my job is to 
illuminate the facts as far as 
possible and, humbly, make 
suggestions about how a 
problem may be prevented in 
the future.

It started, as far as I was 
concerned, with a report from 
Peter which explained that 
he had just had to have his 
engine rebuilt due to swarf 
throughout his oil system, lots 
of it.  

The Cosmic Wind is powered 
by the Continental O-200, 
until recently, like many of our 
aircraft, it was hand-started. 
Beguiled by the possibilities 
unleashed by fi tment of 
one of the ‘new-fangled’ 
light weight electrical starter 
systems, Peter purchased a 
complete B&C system from 
Aircraft Spruce and Speciality. 

There were no issues with the 
fi tment – “easy, easy” _ and 
Peter was duly impressed by 
the performance of the starter 
motor. I will quote him, “I could 
almost taxi on the starter 
motor alone”.  So far so good.  

Then, after the normal pre-
start checks, the only response 
to pressing the starter button 
was a horribly sounding 

graunch... and absolutely no 
go.  

The new starter was 
removed and the drive pinion 
examined. You can see from 
the picture that it’s clearly 
not been engaging the 
driven gear correctly. After 
some investigations it was 
discovered that the pinion 
used on Peter’s starter was 
actually a Lycoming part.  

Peter wisely pulled the 
fi lters and these were full of 
the sharp, hardened steel, 
remains of the pinion. Those of 
you familiar with Continental 
starters will know that the 
unit is fi tted to the accessory 
housing at the back of the 
engine which is, in effect, on 
the ‘wet’ side.  

Lycoming engines are 
started, perhaps more 
conventionally, using a 
Bendix system and starter 
ring gear fi tted to the front of 
the engine and is ‘out in the 
breeze’ as far as the oil system 
is concerned.  

So how could a Lycoming 
pinion be fi tted to a 
Continental starter unit?  

From here on I shall be 
discussing anonymous 
individuals. They do exist, this 
is not a work of fi ction but, 
and commercial sensitivities 
aside, I am not in the business 
of scoring points over other 
people’s discomfort. But there 
are big lessons to be learnt 
here; back to the saga.

My job, as Airworthiness 
Engineer for the LAA, requires 
me to investigate failures 
in systems. Generally these 
failures show themselves as a 
broken part (or aeroplane) 

and the broken bit is obvious - 
this is a failure in a mechanical 
system. 

The most interesting part of 
the job for me is identifying the 
‘other’ factors, the diaspora 
of seemingly unrelated 
events that surround the 
original incident.  I’ve read 
work which identifi es this as 
‘Human Factors’ but, and I 
welcome discussion, for me 
this is far too simplistic. Like any 
good game, life is a mixture of 
planning and fate!  

When discussing the bolt 
issue earlier I asked, “can you 
be sure?” With an aircraft 
bolt you may have to be - 
an incorrect bolt may work 
acceptably for years but 
then, fate takes charge and 
a whole new set of loads are 
thrown at it, and somebody 
like me ends up writing up an 
accident report.  

Within aircraft 
manufacturers, and suppliers 
of aircraft components there 
are rules in place to ensure 
that “what you ask for, you 
get”. This is one of the main 
reasons why aircraft parts cost 
more than the (seemingly) 
same item from the local 
hardware store. So, I will ask 
the question again, how could 
a Lycoming pinion be fi tted 
to a Continental starter unit?  
The answer - multiple system 
failures. 

Firstly, there is a failure in the 
design process in that there 
should have been no physical 
way that incorrect parts could 
be fi tted to the individual sub 
assemblies. The potential for 
error here should have been 
spotted at the design stage. 

The best laid plans
Murphy’s Law strikes twice with a starter motor pinion problem

‘Those who think that all this 
traceability and inspection 

nonsense is a complete 
waste of time, take note’

How come a Lycoming pinion was fi tted to a Continental starter motor?
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Why? Murphy... If an incorrect 
part can be fi tted it will be.  

Secondly, I understand 
that these starters are built in 
batches, which is fairly normal 
in a low volume production 
unit. 

Bill Bainbridge, the owner 
of B&C Speciality Products 
explained that they have 
been assembling starters for 
over 20 years like this and, 
up until this incident at least, 
there has been no issue 
about component control. 
Fate had yet to show its 
hand. The Murphy effect of 
an employee by-passing 
the stores issue system and 
collecting the wrong parts 
from a bin in the stores. 

So what was the double 
dose of Murphy that affl icted 
Peter Kynsey?

During the course of my 
investigations somebody 
mentioned that they had 
‘heard’ of another incident of 
a starter failure which lead to 
an engine rebuild.

Hackles up, I chased about 
and eventually found the 
‘other’ unfortunate victim.  He 
explained that he too had 
bought the starter directly 
from the States (not from 
B&C) and that B&C had been 
“fantastic” and had hunted 
down the required parts for his 
engine.  

Only problem was that he 
didn’t feel the need to report 

the incident to us. For two 
months Murphy was able to 
play his hand unopposed. 
From personal experience I 
note that problems like this 
once spotted rarely just go 
away of their own bat. A bit 
like a drive shaft on a car, 
the fi rst time you notice that 
something’s not quite right is 
when going around a sharp 
bend, it doesn’t take long 
though before it’s rattling on 
the straight.

So, lessons to be learnt.  
Well, just because we 

operate in the lighter end 
of the market we shouldn’t 
ignore good traceability, 
price shouldn’t be the only 
concern.  

As fl yers, we share a 
common responsibility for 
the safety of others. It’s in our 
individual interest to keep 
accidents and failures to a 
minimum. Psychologists, or 
perhaps more accurately, 
anthropologists, might 

describe this as reciprocal 
altruism. If you have had 
something go wrong, let other 
people know about it.  

At the time of writing, the 
UK CAA is in discussion with 
the US FAA about this issue, so, 
more to follow.  

Human factors played an 
important part in the above 
example of Murphy effect 
but, sort of on purpose, I have 
not mentioned the inspection 
failure. There undoubtedly 
was one but, and I hope that 
you will agree, it would have 
been an incredible Spot, 
deserved of an Inspection 
Oscar, to detect a one-eighth 
of an inch difference in a 
drive pinion, especially when 
the pinion is hidden inside the 
starter motor body.  

In the next section of Safety 
Spot I will discuss another 
failure incident where the 
participants will not be on any 
Oscar shortlist, but again, none 
of us are Murphy-proof.

‘As fl yers, we share a 
common responsibility for 

safety - let other people know 
if something goes wrong’

Peter Kynsey’s wonderful LeVier Cosmic Wind single-seat racer - suffered a double blow of Murphy’s Law. PHOTO www.airteamimages.com

With Malcolm McBride
Airworthiness Engineer
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I HAVE done my fair share of 
‘fi rst’ fl ights on aeroplanes, 
both the ‘just out of the box’ 
type, and the ‘straight off the 
drawing board’ type. There is 
quite a bit of difference in the 
approach one takes. There 
shouldn’t be, but there is.

If an aeroplane type has 
fl own before you will know the 
numbers, you know what to 
expect and you will be in an 
environment that you have 
got used to. If something’s 
not quite right the chances 
are you will pick it up straight 
away.

This is why Francis likes 
the annual air test to be 
done by somebody who is 
experienced on the type of 
aircraft to be tested. If you’ve 
never fl own the machine 
before there would be 
nothing to relate to and it 
would not be a very valuable 
check. 

First of type fl ights... well, 
sometimes they go without 
incident.

Imagine yourself fl ying a 
Mk26 Spitfi re (I have never 
met a pilot who hasn’t) on 
its maiden fl ight over the 
beautiful Scottish Highlands. 

Lots of noise and lots of go, 
what a fantasy.  

Then, imagine a loud bang, 
still lots of noise, but now, no 
go... why?  

Well, the propeller has just 
left the aircraft. Thanks to a 
combination of luck, and 
a brilliant bit of airmanship 
on the part of the pilot, the 
aircraft was landed without 
further damage. Despite 
considerable efforts, the 
propeller and its attachment 
fl ange have not, as yet, been 
located.  

Now, in your mind’s eye, 
travel south to Dunkeswell. 
Put yourself at the helm of an 
X-Air Hawk at about 1500 feet 
or so. Also a maiden fl ight, all’s 
well until... massive vibration. 
Close throttle, switches and 
fuel off, glide approach to a 
good landing back on the 
runway. 

The pilot tells me that he is 
not sure why he did the next 
bit. It certainly doesn’t make 
a great deal of sense (but 
you show me somebody that 
makes any sense after a (real) 
emergency landing). 

Yes, you’ve guessed it, he 
re-started the engine. There 

was a sudden bang and the 
propeller fl ew off. Fortunately, 
Murphy decided not to play 
his full hand and there weren’t 
many people wandering 
around the middle of the 
runway. 

This, by the way, is not an 
attempt at humour. After an 
emergency like this there 
could have been rescue 
types about.  Fortunately, 
there were no injuries and the 
propeller and its fl ange were 
soon located.

TWO SIZES OF FLANGE
The Mk26 Spitfi re, as I am sure 
you all know, is powered by 
the fi ve-litre Jabiru engine. This 
engine is the eight-cylinder 
big brother of the six-cylinder 
three-litre and the four-
cylinder two-litre engines. 

There are six Mk26s fl ying in 
the UK at the time of writing 

and 15 in build at various 
stages.  

The Jabiru engine does not 
use a gearbox; in previous 
Safety Spots I have discussed 
the structural/fatigue 
implications of this, particularly 
with regard to propellers. 

The engine is proving itself 
to be extremely reliable and 
there is a good product 
support service offered by 
ST Aviation Services from its 
Southery strip.  

Jabiru offer two sizes of 
propeller fl ange which give 
some fl exibility in terms of 
the powerplant’s overall 
length. On the four and the 
six this fl ange is bolted using 
six appropriate length High 
Tensile cap screws which are 
supplied with the fl ange; the 
eight uses 12 cap screws.  

There is a special procedure 
for fi tting this fl ange which 

WHO NEEDS A 
PROPELLER ANYWAY?

A monthly round-up of Airworthiness Directives (AD), Mandatory Permit 
Directives,(MPD) Service Bulletins,(SB) Airworthiness Information Leafl ets(AIL), Service 
Letters (SL), Critical Service Bulletin (CSB) and Technical News Sheets (TNS) that have 

been received by the Light Aircraft Association.

AIRWORTHINESS ALERTS
CZAW SportCruiser SD-SC-005 Nose Landing Gear - Shimmy
Rotax Service Letter SL-912-014 R2 - Unapproved Engine Components
Rotax Service Letter SL-914-012 R2 - Unapproved Engine Components
Rotax Service Letter SZ-2ST-008 R2 - Unapproved Engine Components
Europa Aircraft Service Bulletin 16 - Check of Flap Pin Drive Engagement
Aerosport Owners Service Bulletin OSB 27 issue 1 - Cracks In Engine Mount
Pioneer Aviation UK Owners Service Bulletin OSB 08/02 - Leg Cracking
Teledyne Continental CSB Slick SB3 08 - Mandatory Magneto Inspection
AVTECH All Jabiru Engines - Procedure - Engine through bolt, nut installation 
FAA Special Airworthiness Info. Bulletin Swift GC-1A/B - Brake Pedal Link Rod
Tecnam Service Bulletin 011-UL rev. 1 - Vertical Fin Base Reinforcement

IN DRAFT
MPD 2008- XXXX Purolator in Line Filters
Aerosport Owners Service Bulletin OSB 28 issue 1 - Throttle Catching

First fl ights don’t 
always go to plan

The Jabiru ‘long’ fl ange. If you are going to modify, discuss it with the LAA.

Screw showing no traces of thread-
locking compound, such as Loctite...

... while it’s easy to spot on this one. 
Always use a torque wrench.
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includes the use of a high 
strength Loctite. There is a 
discussion going on at the 
moment as to whether these 
cap screws should be wire-
locked or not.  I am on the 
side of wirelocking High Tensile 
screws/bolts as a matter of 
course (for reasons I’ve talked 
about before).

The owner of the Mk26 
decided that he wanted an 
MT variable-pitch propeller 

for his new machine, and this 
was duly purchased. Because 
of the extra weight of this 
propeller MT requires that the 
fl ange be changed to one 
they supply. You can see from 
the photograph that it would 
be diffi cult to mix the two up.  

There is very convincing 
evidence that the screws 
that hold the fl ange to the 
crankshaft were not correctly 
fi tted. It is possible that the 
builder temporarily fi tted the 
fl ange (we’re not absolutely 
sure which one yet) and 
propeller to complete a 
cowling fi t using just a couple 
of the screws, possibly only 
‘nipped’ up.  

When the propeller is fi tted 
you cannot see these screws 
and the evidence is pointing 
to the fact that the other ten 
were not fi tted. I’ve explained 
what happened earlier. 

The lesson here: it is very easy 
to miss the ‘big’ things when 
focussed on the ‘small’.

Inspectors, please note: ‘If 
you haven’t seen it – it hasn’t 
happened.’   

FEELS TIGHT?
What about the X-Air Hawk? 
This won’t take long! 

I mentioned the fact that 
Jabiru supply two sizes of 
fl ange, a long and a short.  The 
designer of the X-Air wanted 
something in between so he 
had a spacer made.  So far 
so good, longer bolts were 

purchased and the whole lot 
bolted up.  

So why did it fall off?  I will 
refer you to the picture of 
fatigue failure above. 

Simply put, the bolts used 
were (just) too long and 
bottomed out in the hole, they 
torqued up fi ne but were not 
really gripping the propeller.

On each power stroke the 
propeller whacked backwards 
and forwards - a lifetime of 
stress/strain in a few minutes. 
A bit like working for the LAA! 
Oops, where’s Francis!  

Fair Winds.

LAA Project Registration
Kit Built £300
Plans Built £50

Issue of a Permit to Test Fly
Non-LAA approved designs only £40

Initial Permit Issue
Up to 390kg £100
391 - 499kg £135
500kg and above £180
Three seats and above £600

Permit Renewal
(Maximum Total Weight Authorised)
Up to 390kg £100
391 to 390kg £135
500kg and above £180
Four seat aircraft £200

Modifi cation Application
Per individual modification £22.50

Transfer from CofA to Permit to Fly 
OR CAA Permit to LAA Permit to Fly
Up to 499kg £135
500kg and above   £250

Three seats and above £350

Four-seat Aircraft
Manufacturer’s/Agent’s Type acceptance fee £2000
Project Registration Royalty £50

Category Change
Group A to Microlight £110
Microlight to Group A £110

LAA ENGINEERING
SCALE OF CHARGES

‘On each power stroke, 
the propeller whacked 

backwards and forwards – a 
lifetime of stress in minutes’

This is the meatier MT fl ange for the 
constant-speed prop.

With Malcolm McBride
Airworthiness Engineer

Club details
If your club or Squadron isn’t listed below, or the details need updating, please 
drop me a line or e-mail at brianhope@laa.uk.com
Aeronca Club of GB Pete White 01752 406660 
International Auster Club Peter Gill 01663 733496 
Bolkow Squadron Stewart Luck 01799 540 866 
British Model Flying Ass.  www.BMFA.org 0116 2440028 
British Rotocraft Association Peter Cresswell  01295 750 773 
CFM Shadow Owners Club Tim Harvey 01245 460357 
                                                                  t.harvey@shadowowners.fl yer.co.uk 
Chipmunk Club  www.dhc-1chipmunkclub.co.uk 
Europa Club Tim Houlihan 01452 720 804 
European Luscombes Nigel Barratt 01202 396255 
  www.europeanluscombes.org.uk 
Flying Flea Squadron  Fax 01527 450670 
Fournier UK  m.millar@tiscali.co.uk 
Gyrate Autogyro Club Tony Unwin 01934 712110 
Jodel Club  www.jodel.com 
Kitfox Owners’ Club Chris Bates 01386 765076 
KR2 Group Phil Brookman 01509 821906 
Menestrel Builder’s Group Peter Berkin  www.menestrel.org.uk 
MiniMax Club John Hamer 01452 700314 
Moth Club Stuart McKay 01442 862077 
  dhmoth@dhmothclub.co.uk 
MW Club Brian Barrass 01780 752 558 
International Nipper Club Raymond Cuypers 0032 3233 8850 
Pitts Special Club Stan Howes 01325 359988 
Pulsar Squadron Alan Gill  01837 83326 
Rollason Condor  Chris/Rob Wilkinson  www.rollason-condor.co.uk 
Stampe Club Martin Holloway 01460 30515 
The Tecnam Association Paul Mitchell  01327 262337 
The RV Squadron Harry Hopkins 01242 260242 
The Sluka Owners Group Robert Hunter 01737 559 444 
Tiger Cub Sanctuary Davis Palmer  01771 622423 
The Vintage Aircraft Club Rob Stobo 01993 891226 
UK Pietenpol Club Alan James  01189 663 955 
Vintage Glider Club Geoff Moore 01442 873258 
Vintage Piper Club Roger Peperell  01865 379 011 
G-EZUB (Zenair)  Bob Stephens gezub@aol.com 
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THE Rotax was purring away smoothly 
at the little grass airfi eld on the Norfolk 
coast, just as it had done for the 100 or 

so hours since new. Just the power checks 
and we’d be away, along the coast into 
the sunset then south to fi nd my tiny farm 
strip half an hour or so away. Exactly the 
sort of fl ying I built this kitplane for.

Prop fi ne and power to 5000rpm. I can 
get more revs but she’ll skid along on the 
grass... What was that?

Was it my imagination or was there an 
rpm drop? Not much, maybe 30rpm. You 
all know how attuned you get to the sound 
of your aircraft - the exhaust note, squeaks, 
creaks and rattles. Maybe it was a gust, I’m 
a bit crosswind, so let’s move directly into 
wind and do it again. 

T&Ps green, I run the engine for full power, 
electric pump on and off, check the mags 
again. I run it at 5000rpm for another three 
minutes. Perfect. I fl y home keeping a 
sharper than normal eye on the engine 
gauges.

This was the second time I’d noticed this 
tiny rpm drop. It only lasted a fraction of 
a second, and was soon dismissed as a 
fi gment of my imagination, or a gust, or 
maybe a tiny bit of carb ice. 

But what do you do when there’s a 
voice on your head whispering, “There’s 
something wrong, matey.” Do you shut 
down, call a taxi and have the aircraft 
picked up on a transporter for an engine 
strip down? Or do you balance the odds 
and fl y? 

Two weeks later and I’m doing the 
engine checks at the end of my 200-metre 
strip for a local fl ight. The weather’s been 
bad and I’m itching to fl y. Everything’s 
looking good, checks are normal, so full 
throttle and off we go. 

Everything happens really quickly. Initially 
I’ve got lots of power, and even at max 
gross I’m usually off the ground in 60 
metres. At 40 metres, there’s a change in 
engine note, I glance at the tacho and 
am horrifi ed to see it un-winding. 

I’ve got the throttle hard open but there’s 
a terrifi c vibration from up front. I slam the 
throttle closed and brake to a halt easily 
with 30 metres left. Crikey. Another fi ve 
seconds and I’d have been at 50 feet with 
very few options.

I taxi back to the hanger and try the 
throttle. Smooth power up to 3500rpm, but 

at 3600rpm the engine starts to vibrate and 
the power drops away to 2800rpm. Push 
the throttle any further and the vibration 
is so bad it sounds like the engine’s going 
to shake itself to pieces. I shut it down, take 
a look under the hood and can’t see 
anything obvious. I start up again, but the 
symptoms persist, electric pump on/off, 
mags. Nothing makes any difference.

Gloom descends as the sun goes down 
and she’s pushed back in the hanger.

A call to the incredibly knowledgeable 
Con-Air brings forth the advice, “I’d bet it’s 
a bit of s*** in one of the main jets.” 

No, I think, it can’t be. It’s like a switch - 
3500rpm OK, 3600rpm all hell lets loose. 
Surely that’s electrical? Surely a piece of 
dirt would either lodge, or not lodge. Be 
pulled through or fl oat away?

In any case, I fi lter the fuel carefully, only 
buy from a garage with a high turnover 
and I only changed the fuel fi lter three 
hours ago at the 100 hours check. 

“Aha” says Conrad.
Conrad insists. “It’ll be dirt in the fuel, or 

something to do with fi tting the new fi lter.”
So, I take off the carbs and the fl oat 

bowls, and there it was. In an otherwise 
impeccably clean carburettor, lodged 
fi rmly in the jet, a piece of black ABS plastic 
perfectly shaped to fi t exactly into the 
hole, it even had a small barb which, once 
located, prevented the thing dropping 
back out. It was really wedged in there, 
letting enough fuel through for only half-
throttle.

To me it looks like a piece of injection 
moulding fl ashing; the thin slivers that are 
squeezed through the faces of a injection 
tool when it’s closed. 

Was this imported into my fuel system 
when I fi tted the new fi lter? Is it actually 
a bit of the new fi lter, left inside it during 
manufacture? Or has it been fl oating 
around in the fl oat chamber ever since 
I built the aircraft? Has it been bobbing 
up and down, occasionally fl oating up 
sideways to momentarily block the jet, 
causing that occasional slight drop in rpm? 
Has it been waiting three hours, or 103 
hours for the day when it fl oats up end-on, 
perfectly aligned to enter the jet? I’ll never 
know. 

I will however, in future, fl ush a new 
fi lter with fuel before fi tting it, and run a 
couple of gallons through the fuel lines for 
inspection, just in case.

Flash in the pan!

Just where did this little bit of plastic come from? Wherever, it was an effective blockage.

‘Has it been waiting three hours, or 103 
hours for the day when it fl oats end-on, 

perfectly aligned to enter the jet’

How a little bit of plastic caused an awful lot of trouble
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