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SAFETYSPOT

Hello again 
and welcome to 
‘Safety Spot’.  
In an attempt to 

conjure up some inspiration 
let me fi rst describe my 
surroundings… I know, I 
know, what’s that got to do 
with safety? Well, probably 
nothing, but it’s early Monday 
morning and the airfi eld here 
at Turweston is as quiet as 
it is possible to be; it feels, 
rather eerily, like I’m the 
only person for miles. 
Driving into work fi rst 
thing this morning I found it 
almost impossible to visually 
separate the perimeter road 
from the airfi eld, and both 
runways are completely lost 
beneath a deep covering 
of snow. I never knew that 
the clock in the Admin 
Department was so loud.

Snow defi nitely creates a 
different feel to the environment, 
sounds seem to be muffl ed 
and everything appears to be 
illuminated in a slightly different 
way. Last night, whilst crunching 
through the local lanes with 
my very careful dog Jed, who 
is now quite geriatric (but still 
‘up’ for a bit of exploration), 
I kept getting the feeling that 
somebody was creeping up on 
me. Not normally being prone to 
paranoia, I wondered what was 
going on. Then I realised, after 
quite a few nervous looks over my 
shoulder, that it was a trick of the 
moonlight as it refl ected in the 
undulating snow surface ahead; I 
remembered that we’re all slaves 
to our senses. Perhaps a lesson 
worth remembering in these 
tricky winter fl ying conditions 
when reality can be just, ever so 
slightly, scene shifted.

One thing that snow can do is 
make it diffi cult to judge distances 
and, because our internal speed 
references are based, among 
other things, upon rates of change 
of angles, the errors in distance 
estimates can cause confusion 
about airspeed. Remember your 
basic fl ying training and regularly 

scan the panel… check regularly, 
and trust, your instruments.

Without discussing the obvious, 
cold weather can also cause 
other subtle problems and I 
was reminded of one of them 
during a recent conversation 
with Londonderry inspector, 
Tony Troughton. Tony had called 
me because he was worried that 
he has a couple of aircraft in his 
hangar that are awaiting their 
annual air test and that their 
annual inspections were now 
months old, but the weather’s 
been preventing fl ight testing. He 
wanted to know the LAA’s policy 
on this situation. I explained that 
LAA Engineering prefers that 
all the ‘actions’ involved in the 
Certifi cate of Validity renewal 
process are completed within a 28 
day window and that he’ll need to 
inspect these aircraft again before 
making the actual application.

During our conversation, 
Tony explained that many of 
his owners get him to run their 
aircraft regularly through the 
winter. I agreed that this is a 
good idea so long as the engine is 
brought up to normal operating 
temperature and run for a 
sensible time at this temperature. 
Tony, who has been operating 
and maintaining GA types for 
many years, completely agreed 
about the importance of this and 
said that the worst thing you can 
do is to start the engine, run it for 
a few minutes, then stop it.

Tony explained that this causes 
condensation to form on the 
inside faces of the engine and 
that this condensation can form 
pools of water within the engine 
which may fi nd their way into 
the crevices between dissimilar 
metals, a perfect electrolyte.

Interestingly, a couple of LAA 
engine specialists looked at just 
this issue and, in their opinion, 
a prime suspect in one failure 
could have been the free water in 
the oil which has caused pitting 
corrosion. Anyway, more about 
that later.

Regular readers will know that 
I don’t like going for too long 

WINTER WONDERLAND
Running an engine for too brief a winter warming can produce 
condensation and corrosion... and there might be other problems with 
modern multigrade oils − but the danger of carb ice comes with humidity 
rather than icy temperatures

With Malcolm McBride
Airworthiness Engineer

The carburettor hot air system as fi tted to the 
RV-7 that suff ered a series of carburettor icing 
problems (Photo: Clark Smith-Stanley)
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without putting the CAA’s icing 
chart in ‘Safety Spot’ (we do 
get a few engine failures due to 
icing) so I was pleased to receive 
a report of a carburettor icing 
incident that didn’t lead to an 
accident; it provided me with 
the perfect excuse!

VANS RV-7:
LOSS OF POWER
Our fi rst photo (left) shows the 
carburettor hot air system as 
fi tted to the RV-7 that suffered 
a series of carburettor icing 
problems during a recent 
training sortie; you are looking 
at this from the front of the 
aircraft. You will note that the 
system is shown in the HOT 
position and induction air is 
being taken from stationary 
(relatively) air around the 
exhaust system. This type 
of carburettor heat system is
as simple as it can get, 
although not particularly 
effi cient. CS-VLA requirements 
suggest a minimum temperature 
rise (at the carburettor) of 50°C to 
be completely sure of remaining 
ice free in bad carburettor icing 
conditions; the reason for this 
high temperature is that a lot of 
heat energy will be required to 
shift ice that’s already formed.

For interest’s sake, the 
Lycoming O-360 series of engines 
has a capacity of approximately 
six litres. Assume two fi rings per 
rev and you get a requirement 
of three litres of air per rev. At 
2,400rpm this relates to 120 
litres-per-second (that’s 0.12 cu 
metres), which seemed to me 
to be quite a lot of air to heat 
up! I asked Barry Plumb who, 
apart from being an expert in 
the fi eld of air conditioning, is 
on the LAA’s governing board, 
how much energy this would 
require. After quite a lot of 
number crunching, and bearing 
in mind that there are so many 
variables (density/pressure, etc) 
Barry came back with what he 
considered to be a reasonable 
range, somewhere between 5 
and 7.26kw… that’s quite a lot 
of energy!

It should be stated here that 
Van’s does offer an alternative 
heater system which, rather 
more conventionally, heats up 
the air using an exhaust muffl er. 
This off-the-shelf Van’s product 
is far more effi cient and, it 
seems, will produce a sensible 
rpm drop. Personally, if I was 
operating a Van’s aircraft in the 
UK environment, I wouldn’t want 
anything less.

I couldn’t fi nd a decent picture 
of the Van’s Heat Muffs so I 
popped over to the hangar here 

at Turweston to see what sort of 
carburettor heat system (Photo 
above) is fi tted to a FAR Part 23 
Certifi ed aircraft. This is an O-200 
fi tted to a C150. This engine has 
about half the capacity of the 
O-360 (100hp from 3.29lt) and the 
75% performance power setting 
will be at a lower rpm but Barry’s 
simple calculations predict an 
energy requirement of about 
4kw to raise the temperature 
the required amount. Assuming 
that this aircraft met the FAR 23 
requirements, here’s the sort of 
heater box you’re going to need. 
Notice fi rstly that this box is fi tted 
very close to the exhaust outlets 
so that the highest possible 
exhaust gas temperature can 
be harvested; the fact that the 
expansion box is fully enclosed 
offers a relatively huge surface 
area (EGT drops off quickly 
down the pipe). Secondly, notice 
the size of the muffl er; this one 
measures 10in in length and is 
5in in diameter.

From a pilot’s perspective, this 
type of (certifi ed) system would 
be expected to produce an rpm 
drop (on application) of between 
50 and 75rpm. If, when checking 
your aircraft before take-off, 
you fi nd that there’s only a tiny 

rpm drop, check your system; it 
might be malfunctioning or the 
design may not be up to the job. 
In either case, you shouldn’t be 
fl ying the aircraft in suspected 
carburettor icing conditions, 
it might historically be OK at 
cruise power settings, but if, for 
any reason, you’re forced to be 
operating the aircraft at lower 
power settings (for example low 

level, bad weather), you might 
fi nd yourself icing up

I hope that you can see from 
the CAA icing chart above that 
the most important factor with 
regard to carburettor icing is the 
relative humidity of the air. Icing 
is possible, though not likely, at 
30% relative humidity but, 
with more than about 50% 
relative humidity, carburettor ➽

(Photo: Malcolm McBride)

CAA icing chart
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icing, to some extent, should 
be expected over a wide range 
of ambient temperatures. This 
chart was originally constructed 
in the 1990s and has become 
well known in the aviation 
community. I make no apology 
for reusing it, pilots still lose 
their life because their engine 
fails due to carburettor icing.

Actually, it was Ken Craigie, 
the LAA’s Chief Inspector, who 
fi rst alerted me that there might 
be a problem with some of 
the carburettor heat systems 
installed in some LAA machines. 
Ken had been chatting with LAA 
inspector Martin Jones, at the 
recent Deltair Airmotive’s Gipsy 
course, about a recent engine 
stoppage that had occurred at 
Martin’s home airfi eld, Egginton. 
After the course, Martin wrote 
up the incident, which had 
occurred during a sortie where 
his son Paul was doing some 
familiarisation training − that’s 
when I got to hear about it.

This actual RV is owned 
and operated jointly by 
Northamptonshire LAAers, Clark 
Smith-Stanley and Kevin Walton. 
Clark had signed up to do some 
aerobatic training on the type 
and Kevin, who was fairly 
new to the RV-7, had booked 
himself some circuits with an 
instructor, always a sensible 
thing to do with a new machine. 
The aeros training went well 
but, after a touch and go, there 
was a noticeable power loss 
in the climb. Then the engine 
stopped after a normal landing, 
actually this happened a couple 
more times until Paul, who was 
beginning to suspect carburettor 
icing, decided to call a halt to the 
training and get the carburettor 
heater system checked in his 
dad’s workshop.

Martin took a look at the 
installation from an operational 
point of view, and could see 
that the mechanical side of the 
installation appeared to be 

working fi ne although, during 
a subsequent power check, he 
noted that there was almost 
no rpm drop when carburettor 
heat was selected. Martin 
concluded that, in his opinion, 
this installation was not suitable 
for the English climate and 
decided to have a chat to the 
Chief Inspector about it. When 
I got to hear about this incident 
I had a check through the fi les 
here to see whether carburettor 
icing had ever been considered 
a problem on RVs before. I 
couldn’t recall a problem having 
ever been reported.

I then gave Clark, the aircraft’s 
owner, a call and he agreed 
to take a few pictures of his 
carburettor heat system so that 
I could get an idea how the 
system on his aircraft worked. 
I hope that you can see from 
the photograph he supplied 
(p52) that the heater system 
itself works by closing the main 
(forward) duct with a hinged 

Looking more closely at the bearings fi llet in this failed crankshaft, multiple corrosion pits can be seen which would 
most certainly act as local stress raisers and may have initiated a small crack which, after time, would have led to 

complete component failure. The total time on this crank has been calculated to be 
about 1,600 hours; the last complete overhaul (which requires an NDT inspection) 

was carried out 166 hours ago (in 2002). I spoke with the engine overhauler 
(David Beale) and he explained that in his view the crankshaft was in perfect 

condition at this time. (Photo: Malcolm McBride)

Here is a close-up of the front section of the crank showing the 
classic ‘beach marks’ indicative of a progressive (but probably 

quite rapid) failure of the material. It is likely that this failure 
process started with a tiny crack that itself was caused by 

increased local stress at a corrosion pit. (Photo: David Beale)

aluminium fl ap and this, in 
turn, opens the hot air duct 
situated at the top of the fi lter 
box. Induction air is sourced 
now primarily from stationary 
air from inside the engine cowl 
and air taken from around the 
exhaust pipe. I hadn’t seen this 
type of installation before and 
wasn’t surprised that it wasn’t 
providing much of an rpm drop 
on application.

At this point in this tale it 
might be worth looking at what 
the certifi cation requirement 
is for carburettor heaters. The 
noun, requirement, may be a 
bit misleading here because it 
implies a ‘must-have’ feature. In 
reality, certifi cation requirements 
should be considered as the 
gold standard against which 
an aircraft is measured; the 
actual amount of ‘negotiation’ 
done between the designer 
and the certifying authority 
depends upon the considered 
importance of the actual 
requirements. For example, there 
is almost never any relaxation 
with regard to structural 
strength of components in 
any class of aircraft but, quite 
understandably, the bar for, 
let’s say, ‘handling’, might be 
set slightly lower in an amateur 
built type.

When an aircraft type is fi rst 
submitted for approval the 
submission normally comes 
in the form of a compliance 
‘checklist’. If a particular 
requirement is not fully met, this 
may not stop the aircraft being 
certifi ed but, especially if there 
are negative consequences, 
the various aspects of non-
compliance will be discussed 
and may lead to operational 
restrictions.

Keep in mind also, that the 
real culprit with regards to 
icing is the water content of 
the air (relative humidity) and 
not, primarily, the ambient 
temperature. In fact, rather 
weirdly, because cold air cannot 

hold much water, freezing 
conditions do not normally 
mean you’ll have problems of 
ice build-up in carburettors. 
The warm, damp conditions we 
have in the UK are, however, 
ideal for carburettor icing. 
Remember, most carburettors 
work by directing the intake air 
through a narrowing (venturi) 
which increases the velocity and 
drops both the pressure and the 
temperature. Experiments have 
shown that the temperature 
drop in the venturi of a 
conventional carburettor can be 
as much as 35°C.

LA.feb - Safety spot.v2.IW.indd   52 28/01/2013   16:14



With Malcolm McBride
Airworthiness Engineer

FEBRUARY 2013 LIGHT AVIATION 55

➽

Homebuilt and Light Sport 
types of aircraft have a raft 
of different certifi cation 
requirements to choose from 
but, essentially, all the various 
requirements have evolved over 
the years and most of them have 
been created because of specifi c 
problems in service. Older 
Certifi cation requirements, like 
FAR Part 23, in some ways set a 
high benchmark with regard to 
carburettor heaters, perhaps 
recognising the importance 
of this device. Part 23 requires 
that a carburettor heat system 
should be able to raise the inlet 
temperature by 56°C with the 
engine operating at 60% of 
maximum power. This lower 
power requirement was well 
thought through because, when 
you think about it, the ‘venturi’ 
effect will be much higher at 
reduced power settings than at 
wide open throttle, so it can be 
expected that the temperature 
drop will be greater. Also, of 
course, far less heat is generated 
by the engine at this lower power 
setting and the heat available to 
melt the ice will thus be reduced. 
It’s because of these two effects 
that the most common time for 
carburettor icing is whilst taxying 
on the ground and, in the air, 
descending to circuit height.

Naturally, applying hot air 
into the induction system 
has a number of downsides. 
Firstly, hot air takes up more 
space than cold air, so the 
volumetric effi ciency of the 
system decreases. The general 
consensus seems to suggest a 

power reduction somewhere in 
the order of 10 to 15%. Naturally, 
it’s this power reduction that’s 
being measured during the 
carburettor heater pre-fl ight 
checks. Secondly, hot air is 
normally ducted through some 
kind of heat exchanger and 
this device can restrict the 
induction airfl ow a little − you 
may lose any intake ram air 
effect. Incidentally, it’s important 
that you understand how the 
system works on your aircraft. 
Some, just for example, bypass 
the air fi ltration system so watch 
out when you operate it on the 
ground. The fact that Martin and 
Paul didn’t see any rpm drop on 
the featured RV was a big clue 
with regard to the cause of the 
engine stoppage(s) encountered 
earlier.

Another downside, especially 
true with high compression 
engines, concerns the increased 
likelihood of detonation at high 
power settings when carb heat is 
used. All the above are reasons 
for not designing a permanently 
‘on’ hot air system.

I did speak to a number of 
RV afi cionados within the 
LAA ranks and, after a bit of 
encouragement, they did agree 
that carburettor icing can be 
an issue with the type at lower 
power settings, especially it 
seems, during taxying. The Van’s 
parts catalogue lists a number 
of carburettor heater systems 
and does suggest that the very 
basic types may not be suitable 
in some climates. Checking the 
records here at HQ, I note that 

the LAA looks after 236 fl ying RVs 
and, because this is the fi rst time 
I’ve heard of a problem with 
carburettor icing on the type, 
perhaps we shouldn’t get overly 
excited.

Clearly the basic carburettor 
heat system fi tted to Clark and 
Kevin’s RV-7 isn’t up to much 
and they are going to upgrade 
their system. The LAA’s Design 
Department has decided to 
offer advice on the Van’s TADS 
suggesting that owners of aircraft 
fi tted with this type of basic 
system might consider upgrading 
it with a better performer.

All pilots, however, must 
be continually mindful that 
carburettor icing can occur very 
rapidly and can easily stop an 
engine and, once stopped, there 
will be no opportunity for a 
re-start. And remember, if you’re 
testing an aircraft fi tted with a 
carburettor, and you don’t get 
an rpm drop when you select 
HOT AIR ON, then don’t sign that 
the system’s working, because 
it probably isn’t, and the owner 
of the aircraft needs to know 
this limitation.

TIPSY TRAINER:
ENGINE FAILURE
Ever since Geoffrey Chaucer 
penned Canterbury Tales back 
in the 14th century, the fi rst of 
April has been known as April 
Fools’ Day. 2012 saw it falling on 
a Sunday and that happens to be 
LAAer Steve Slater’s day off and, 
fools’ day or not, he was going to 
have a fl ight in his Tipsy Trainer 
1. Steve keeps his machine at 

Bicester airfi eld and it was from 
there, just a little after 4pm he 
departed for, what was planned 
to be, a short local jolly, and, 
superstition aside, why not?

Regular readers of Light 
Aviation will know what 
happened about 40 minutes 
later because Steve penned a 
short article for the mag entitled 
‘When It All Went Quiet’ (October 
2012). As the title of this ‘Safety 
Spot’ look at the event suggests, 
the lack of noise up front was 
due to the fact that his engine 
had failed and, after a good bit 
of fl ying, Steve found himself 
sat on the ground, somewhere 
near Aylesbury in his otherwise 
unscathed fl ying machine. 
Well done to him for getting his 
aircraft back down safely after an 
in-fl ight emergency, even if, and 
I allude to the spirit of Steve’s 
excellent narrative, he felt that 
he was lucky to get away with it!

On my desk I have the reason 
for Steve’s engine failure, a 
portion of the broken crankshaft, 
and it is a discussion as to why 
this failure may have occurred 
that I shall now direct my 
thoughts. You will see, I hope, by 
taking a look at the photographs 
taken of the fracture face of the 
crank, that the most likely cause 
of failure is fatigue, primarily 
caused by a corrosion pit. It’s 
not possible to be completely 
conclusive about this diagnosis 
because the two faces suffered 
some post-failure impact 
damage, but beach lines can 
clearly be seen which indicate 
a progressive (transcrystaline) 

This picture shows more clearly the point of failure on Steve’s Walter Mikron 2 
crankshaft web. This failure occurred at 166 hours after major overhaul, which 
is about halfway through the normal manufacturer’s TBO (350 hours in 1938). 
(Photo: David Beale)

This picture shows the failure at the web between number four main bearing 
and number four crank pin which, serving the rear cylinder, would be 
expected to be the least loaded web (it sees less power strokes and reversals 
than the others); this demonstrates, perhaps, the great diffi  culties involved 
in the prediction of fatigue failure. The rear journal does, however, drive the 
ancillary gear train which, in turn, drive the camshaft and the magnetos which 
will cause considerable cyclic load fl uctuations during normal running. 
(Photo: David Beale)
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failure (top right in the picture of 
the fracture face).

As the material progressively 
fractures, its load bearing 
capacity naturally reduces to 
the point where the material 
suddenly gives way. This 
instantaneous failure point, 
in brittle materials at least, 
normally occurs along the faces 
of the crystals that go to make the 
metal’s internal structure and has 
a distinctly different appearance.

Normally, fatigue failures start 
at the surface of a material and, 
as I’ve suggested, a common 
cause will be a small crack. 
Interestingly, this is the reason 
for the need to check for cracks 
in crankshafts after any surface 
fi nishing has been completed 
(for example Nitriding). Most 
overhaul companies NDT the 
crankshaft before any work has 
been done, just to see whether 
it’s worth spending time and 
effort carrying out a re-grind, 
then, after grinding/re-surface 
hardening/polishing it will 
be checked again. Cracks are 
sometimes found during this 
special second NDT inspection 
and when this happens, the 
crank is generally scrapped.

The reason for the great 
care taken during the 
overhaul and manufacture of 
aircraft crankshafts is the very 
high torques these components 
have to absorb during their 
normal operation. Because 
aircraft engines have been 
historically designed to run 
at quite low operating rpms, 
to avoid the propeller tips 
going supersonic, this tends to 
limit rpm to well below 3,000. 
Horsepower is a function of 
torque (force) and rpm so, to 
achieve the horsepower, the 
crankshafts on these engines 
are subjected to relatively high 
stresses. Also, don’t forget the 
huge rotating masses at both 
ends of the crankshaft; I’m 
sometimes amazed by the way 
that they loyally keep going! 
On higher-revving engines, 
the torque can be reduced, but 
gearboxes may be required 
to lower the propeller rpm, 
especially at the higher rated 
power end of the operating range 

which can (on some two strokes) 
be as high as 6,500rpm.

I have had, over the 
subsequent months, a number 
of very interesting chats with 
Steve’s engine builder, David 
Beale, to try to establish why 
this crankshaft failed. He’s an 
interesting chap incidentally, 
having spent a good deal of 
his life as an engine designer 
(working for both Triumph – 
remember that fantastic triple 
900 – and Yamaha). David’s 
beginning to think that there 
may be an issue with regard to 
the oils that are being used these 
days. I asked him to put some of 
his thoughts down on paper and 
here’s some of his discussion.

‘The crank failure appears to 
have been caused by a fatigue 
crack initiated at a corrosion pit 
that formed in the fi llet radii of the 
crankshaft journals. The question 
is how did this corrosion occur 
in such a relatively short time 
on this engine? This engine has 
apparently not been misused 
or operated any differently 
than many others of the same 
model in the past and I’m 
beginning to think that there 
may be an issue with the 
engine’s lubrication.

‘The engine was suffering some 
blow-by, probably due to rings 
not properly bedding in fully or 
subsequently failing to seal at 
some point. It was noted that the 
previous owner had started to 
use W100 equivalent oil and had 
seen some blow-by apparently 
cured by fi tting a larger 
breather tube. Steve continued 
to use 100-grade oil in the (not 
unreasonable) belief that it 
would help stop the blow-by 
venting oil from the crank shaft; 
it is likely that it was actually 
preventing the compression rings 
sealing properly.

‘The two oil control rings 
were not standard and very 
effi cient, perhaps rather too 
effi cient as they appeared to 
signifi cantly reduce the oil 
consumption. Add this to the 
blow-by and the control rings 
were effectively carrying the 
contaminated oil back into the 
crankcase, degrading the oil and 
slowly raising its acidity (with 

combustion products), so adding 
to the problem. The Straight 100 
grade oil also contained little or 
no corrosion inhibitors so any 
acid and moisture build-up in 
the oil could have initiated some 
corrosion. Note: there are oil 
return holes behind the double lip 
oil control ring and in the piston 
skirt between the third and fourth 
rings to allow this oil fl ow.

‘The piston rings had a modern 
oil control ring (third ring) similar 
to that used for many hours on 
other Walter Mikron 2s and the 
same form as that used in the 
Mikron 3s which, according to the 
logbook notes, was giving the 
very low oil consumption fi gure of 
28 l/hr. This is much better than 
normal for even a well bedded 
in Mikron 2 engine with modern 
oil control rings, where 8-15 l/hr 
would be expected. The norm for 
these engines when built was 
for consumptions in the region 
of 0.25-0.5 l/hr with a max limit of 
~1.2 l/h. The oil tank was therefore 
not being replenished with new 
fresh oil to dilute the combustion 
products normally burnt but now 
effi ciently scraped into the oil.

‘Steve was advised that semi-
synthetic multigrade oil might 
give greater corrosion protection 
so he decided to swap from 
the monograde aircraft oil he 

had been using. After about six 
months using the new oil, the 
engine appeared to be losing 
compression, so Steve decided 
to follow the Moth Club’s advice 
and returned to straight 100 
mono-grade.

‘The use of the new high-
performance multigrade 
oil may have resulted in too 
good a lubricant fi lm being 
formed on the cylinder walls 
so that the probably already 
degraded compression rings 
could not break through and 
create a good seal. This probably 
led to a worsening situation 
and rapid ring overheating with 
signifi cant amount of blow-by 
products entering the oil. The 
engine was stripped when the 
performance and compressions 
deteriorated due to this apparent 
ring failure, but at this point the 
oil probably contained high levels 
of blow-by products, e.g. acid and 
water and as the last fl ight(s) 
were quite short any water 
present would not have been 
‘boiled’ off.

‘Discussions with Shell over the 
use of its multigrade oil and my 
research on its website (www.
shell.com/aviation) indicate that, 
whilst the oil has demonstrated 
better anti-corrosion properties 
on a laboratory test, multigrade 
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This picture shows the Walter Mikron 2 as it was being rebuilt in 2004 
by Mikron Expert, LAA Inspector, David Beale. This Series 2 Engine is 

being hand-assembled, as was the case when the engines were originally 
made. These engines produce 62hp at 2,800rpm and use magnesium cast 

crankcases and covers, which mean that the engine off ers quite modern 
power-to-weight ratios. Both the steel crankshaft and the aluminium 

connecting rods are forged. Note the bronze spacers, hand fi tted to remove 
excessive end-fl oat in the connecting rod’s big end. This mixture of metals 

may have contributed to local galvanic corrosion in the big ends. 
(Photo: David Beale)
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oil is intended to run much hotter, 
~10°C, than max rated oil temp for 
most inverted vintage engines 
and the normal temperature 
range for the Mikron 2. It states: 
‘Oil temperatures signifi cantly 
below this range (82-93°C) can 
result in excessive water and fuel 
contamination in the crankcase.’

‘The cruise oil return 
temperature for the Mikron 
2 is about 80°C, although no 
temperature gauge is fi tted and 
the oil system is as designed 
and installed by the aircraft 
manufacturers on, what was, 
a fully-certifi ed aircraft. It is 
therefore highly likely the oil 
left in the crankshaft journals 
contained a signifi cant amount 
of water and acidic blow-by 

products during the time it was 
left with the cylinders removed.’

To summarise, Dave seems 
to think that using a modern 
oil on the Mikron 2 may not 
be such a good idea, primarily 
because the engine never gets 
up to a high enough temperature 
to burn off water that has 
collected, probably by 
condensation, within the engine. 
Add to this issue the evidence that 
there may have been an increase 
in the amount of combustion 
products reaching the oil − and 
the reduction in oil usage − and it’s 
possible that an acidic oil/water 
cocktail could have been present 
around the big ends.

Because bronze and steel 
sit some distance away in the 

galvanic series (about 0.4V) 
it is very likely that small 
galvanic cells would have 
been set up which would have 
used electrons from the steel 
(oxidation) as a power source, 
slowly creating corrosion pits.

So, to go right back to the 
beginning of this ‘Safety Spot’ 
when, as I’m sure you will 
remember, Tony Troughton 
was reminding me about the 
need to get engines up to their 
normal operating temperature, 
and run them for some time, 
regularly during the winter 
months to burn off any collected 
water. I took a look at the Mikron 
Operating Manual and it suggests 
that if the engine is not going 
to be used for any (extended) 

period then it should be 
inhibited, this process requires 
all the old oil to be removed from 
the engine and replaced with 
inhibiting oil.

I hope that you’ve picked 
up a tip in that you might be 
doing more harm than good 
if you just run your engine for 
a short time on the ground. 
Interestingly, this incident has 
started the ball rolling amongst 
our historic engine owners and 
there’s a lot of ‘science’ fl ying 
around featuring the different 
constituents of modern oils; 
when a consensus is reached as 
to the upside and downside of 
using multigrade oils in older 
engine types, I’ll let you know. 
Fair Winds! ■

With Malcolm McBride
Airworthiness Engineer
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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  £105
391 - 499kg £140
500kg and above  £190
Three seats and above  £210
Modifi cation application 
Prototype modifi cation £45

Repeat modifi cation £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 - April 2009

LAA ENGINEERING SCALE OF CHARGES 

Here’s a great picture of Steve enjoying his Tipsy Trainer with a fully-functioning Walter Mikron 2 engine. This photo has been in the mag before (October 
2012) when Steve discussed the reality of the engine failure at 1,200ft and reminded us all that events progress very quickly in this emergency situation. The 
Walter Mikron 2 is an inverted in-line engine that was developed and manufactured in Czechoslovakia (some were made under licence in France and the UK) in 
the late 1930s through to the late 1940s.

Steve’s aircraft is a UK-built example (of 19 aircraft) being one of three fi nished in 1939, literally days before the outbreak of World War II. This machine 
ended up being stored during the war, hanging from the ceiling at Fairey’s factory in Slough. After the war, it was donated to the Royal Navy Flying School at 
Lee-on-Solent. As I write, this machine is ready to fl y again with a new – well, second-hand but completely overhauled – Walter Mikron. All that’s needed is 
some decent weather! (Photo: Steve Slater)
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