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I'm Ken Roddham and | fly RC model aircraft at the LMA
Affiliated Club NMAS at Longhorsley and the BMFA Affiliated
Club at Tranwell, and also do a few engine repairs for our

LMA Members.

I'm just turned eighty years
old so thought that it was
about time that | reviewed
some of the RC engine
repair work I've done over
the past 9 years or so.

Hopefully some of the
information will be of use
when you're trouble-shooting
any problems that you may
encounter.

My solutions to some
engine problems are not
definitive and may be open
to discussion, and there may
be some other alternatives
with better solutions, and
it's great to get feedback
along the way. This always
helps and can improve
some repair procedures
such as damaged tapers in
Zenoah magneto aluminium
flywheels, which | will talk
about later.

Nine years ago, after

a suggestion and
encouragement from Keith
Mitchell who gave me a Fuji
50 engine which had seized
up after the Pitts Special it
was installed in flew into a
tree, he suggested | could
sort this engine out and
possibly carry out a few
engine repairs for some
members at Northumbrian
Model Aircraft Society,
(NMAS). Incidentally this
Fuji engine is now in a Great
Planes Ultimate and the
model flies really well.

This repair work has now
snowballed into engine
repairs for LMA Members
countrywide, from the North

of Scotland to the South of
England.

Statistics-wise I've completed
169 successful repairs to
date, and these are split
between 75 different fellow
members.

Some have just had one or
two jobs completed, and
some have had several done.

A large percentage of

these members have given
feed-back, which is very
much appreciated and is a
fairly essential part of the
repairs in order to make any
improvements to procedures.

The make of engines worked
on has been varied and
includes — Zenoah, OS,
MVVS, ZDZ, 3W, DLE/A, DA,
King, Moki, Quadra, Stihl,
and Saito, among others.

In the main they have been
mostly petrol (gas) powered
IC engines both 2-stroke
and 4-stroke, although |
have worked on some glow
engines as well.

The glow engine work takes
me back to my Town Moor
days with Newcastle Model
Flying Association in the
1960's — 1980’s, and this is
where [ first met Keith and a
few other NMAS guys — Ted
Allison, John Townsend,
Gary Armstrong among
them.

So let’s get down to the nitty
gritty.

My basic philosophy for an
engine is that if :-

» Compression is good
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e Carburettor is
clean and pumping fuel

» Carb needles set to default

A good spark is generated

» The ignition timing is
correct

* Valve clearances are ok
(for 4 — strokes)

* Reeds sealing ok (if
applicable)

........ then the engine should
at least fire and make some
attempt to run.

CRANKSHAFT
RE-ALIGNMENT

A large percentage of
crankshaft re-alignment
jobs | have tackled have, in
the main, been on engines
having a built up crankshaft
with crank pin/s, crank webs
and main journals.

Engines such as Zenoah, 3W
and Stihl type incorporate this
type of built-up crankshaft.

These crankshafts are

prone to a twisting force if
excessive torque is applied
from the engine stopping
suddenly from a front end
crash. This can cause the
crankshaft to become mis-
aligned, especially if the
sudden stop is from high revs
which results in higher force
of momentum. The amount
of misalignment depends
upon the level of torque
applied, the interference fit of
the crank pins and webs, the
rpm of the running engine

at the time of impact, and
the distance between the
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crankshaft main bearings.

After stripping down the
engine and removing the
crankshaft the alignment

is checked by placing the
crankshaft main journals in a
matching pair of vee-blocks
on a cast iron face plate. This
assumes that the front and
rear journals are the same
diameter. If the diameters
differ then the lower vee-
block should be shimmed up
the required amount,

A dial gauge mounted in a
magnetic base stand is then
positioned at the extreme
end of the prop shaft end of
the crankshaft, just before
the taper. Incidentally either
end of the crankshaft of the
Z62 can be used to mount
the prop driver as both ends
are identical.

The crankshatft is then
rotated through 360 deg and
the dial gauge will show the
amount of misalignment.
Zenoah Engines provide

a useful table showing
maximum tolerances
allowed. For crankshaft
tolerance | use 0.07mm
{0.003") for max allowable
run off.

It takes a bit of practice but
basically you identify the
crankweb that is high and
you hold the other web and
hit the high web down with
a small hand hammet. | use
leather gloves to hold the
crank while doing this. Then
place the crank back in the
vee blocks and check again
with the dial gauge.
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Checking Crankshaft Alignment.

This procedure is used when
misalignment is indicated
with the webs lying horizontal

in the vee blocks and this
is where it would normally
show. Once the crank is re-

aligned you must check that
the needle roller cage of the
con-rod big end bearing is
still free fo rotate. Sometimes
the cage of the needle roller
gets nipped between the
webs, either from the initial
crash or during adjustment,
and there is no alternative
but to split the crankshaft
and re-build with a small
clearance for the needle
roller cage.

Occasionally the dial gauge
will show misalignment

with the webs in a vertical
position indicating that the
webs have been deflected

in towards each other or out
away from each other. Again
the solution is to split the
crankshaft and re-assemble
with the crankpin rotated
around 90 deg from the
original position. A little bit of
gentle heat sometimes helps.

Obviously there is a limit to
how many times you can

split and re-assemble the
crankshaft before losing the
crankpin interference fit.

When renewing any bearings
just ensure that the new
bearings ordered are
suitable for running at the
temperatures experienced in
our IC engines. For instance
some of the needle roller
cages used for con-rod top
and bottom end bearings
should have a steel cage for
the rollers as a polyamide
cage will not be suitable.
You can usually check the
specifications from the
bearing manufacturers
website.

Experience to date has
shown that most Zenoah
crankshafts can be split fairly
comfortably with a 6 ton
hydraulic press, however 3W
crankshafts and others need
a bit more effort with a 10 ton

press or hydraulic puller.

ltems Standard Limit Standard | Limit Mea_s uring Remarks
) Device
Cylinder Bore (mm) 234 Plating 232 Plating Eye Checking
damaged damaged
Diameter (mm) | 333.97 @33.87 ©31.97 231.87 Micro Meter At the skirt end
and the right
angle to the
piston pin
, Piston Ring 1.01 1.11 1.01 1.11 Thickness
Groove Width Gauge
(mm)
Piston Ring ©8.01 @8.05 ©8.01 @8.05 Cylinder
Piston Hole {mm) Gauge
Clearance 0.03-0.05 015 0.03-0.05 0.15 Micro Meter
between Piston Cylinder
and Cylinder Gauge
1t (mm)
Clearance 0.02-0.04 0.1 0.02-0.04 0.1 Thickness
between Gauge
Groove and
Piston Ring
(mm)
Resize Piston | End Gap (mm) | 0.05-0.25 0.5 0.05-0.25 0.5 Thickness When inserted
Ring Gauge in a new
cylinder
i Width (mm) 0.98 0.93 0.98 0.93 Micro Meter
1
Piston Pin Diameter (mm) @8 @7.98 o8 ¢7.98 Micro Meter
Connecting Rod small end (mm) | @11 211.05 @11 @11.05 Cylinder
_ Gauge
Crankshaft Dia. at Main Bearing | @12 ©11.98 @12 211.98 Micro Meter
(mm)
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Eccentricity — 0.07 — 0.07 Dial Gauge
(mm)
Axial Play (mm) | — 0.5 — 0.5 Thickness
Gauge
Main Bearing | — Gritty or Has | — Gritty or Has | —
Flat Spot Flat Spot

After correcting the
crankshaft mis-alignment
and re-assembling the
engine it is possible that
some run off can still be
detected at the prop driver.

Further checks need to be
carried out in the lathe for
true running on the periphery
and face of the prop adapter
and/or magneto flywheel.

The problem can most often
be traced to damage in

the taper of the aluminium
magneto flywheel. Typical
damage shows up as heavy
marking at each end of the
taper with the marks being
180 deg opposite each other.

My initial solution to this
problem was to replace the
flywheel with a new unit
however this proved to be
quite an expensive fix —
typically about £45 for a new
flywheel, so a better solution
was needed.

[ thought about trying to
skim up the damaged taper
but wasn’t sure how much
further the flywheel would
move towards the front of
the engine crankcase after
skimming the taper, however
I had a couple of old Zenoah
38 flywheels to experiment
with.

| measured the crankshaft
tapered section and
calculated the taper, which
worked out around 10 deg
for a Zenoah 38 engine, and
| set the lathe slide to cut this
taper.

| tried various different
methods to mount the
flywheel in the lathe chuck
and eventually settled on
bolting the prop driver to
the flywheel and gripping
the prop driver in the lathe
chuck, leaving the flywheel
taper easily accessible.

Using a small boring bar |

8 -

Heavy marking at each end of
the Taper and marks 180 deg
opposite.

cleaned up the damaged
taper removing the minimum
amount of material to end
up with a decent finish taper
again, and re-assembled the
flywheel to the crankshatft.

| found that the flywheel

had only moved about a
millimetre or so up the

taper so there was still an
adequate gap between
flywheel and crankcase. Prop
alignment was then checked
by using a good quality

prop and measuring the tip
height from the table while
rotating the prop through
360 degrees. Alignment was
found to be perfect.

So this is the fix | now use
for any damaged flywheels [
encounter and to date have
never had a problem with
loss of clearance between
the back of the repaired
flywheel and the crankcase,
or mis-alignment of the
magneto magnets and coil.

SOME CARBURETTOR
PROBLEMS

If the carb doesn’t appear
to be pumping fuel, and
the pulse pressure from
the crankcase is ok, then
the cause needs further
investigation.

In many instances I've
found that deterioration of
the diaphragm at the pump
end of the carb is the cause.
The older type of black
rubber diaphragms can
deteriorate especially due
to the addition of Ethanol to
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Take a light skim from damaged taper.

the petrol mix we use and
this is more noticeable now
that the ethanol content has
been increased to 10% for
standard unleaded petrol.
Distortion of the diaphragm
can be seen and quite often
the small non-return flaps
become curled up and won’t
seal shut.

Most of the gasket and
diaphragm kits supplied
nowadays have a brown or
blue plastic-type pump end
diaphragm which is resistant
to the ethanol, and to date

| have not encountered any
problems with ethanol.

Just remember when
replacing the diaphragms
and gaskets that at the
pump end of the carb the
new diaphragm goes on the
carb body first and then the
gasket, and at the metering
end the gasket goes on the
carb body first and then the
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Checking mag flywheel/prop adapter alignment.

-
Walbro Carb pump end
diaphragm deteriorated.

diaphragm.

Insufficient or too much fuel
from the carb can sometimes
be problematic, and cannot
be rectified by adjustment

of the Hi and Lo mixture
needles.

This problem can be
attributed to the setting of
the metering lever height.
The top of the lever should
normally be flush with the top
edge of the recess it sits in,
and this can be checked with
a straight edge. If the carb

is delivering insufficient fuel
then this can be increased
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Walbro Carb pump end diaphragms. Material appears resistant

to ethanol.

The fork end of the fulcrum
arm can be bent slightly above
the top of the recess to
increase fuel, or slightly below
top of recess fo reduce fuel
amount. Ensure diaphragm
pintle is hooked.

by slightly bending the lever
up so that it protrudes above
the top face of the recess

— nothing more than about
0.5mm to 1mm.

Conversely if fuel delivery is
excessive then the metering
lever can be slightly bent
down, again no more than
0.5mm — 1mm.

On the smaller carburettors
the metering lever has no
fork end and just rests on the
pintle of the diaphragm when
the carb is re-assembled, but
on the larger carburettors the
metering lever has a forked
end and this must be hooked
onto the pintle end of the
diaphragm.

| have occasionally stripped
some carburettors down

and found that this lever fork
is just resting on top of the
diaphragm and not hooked
on to the pintle, and as a
consequence the fuel needle
is being held open.

Quite often the small wire
gauze strainer in the carb
gets blocked with debris
and particles of felt. After
removing the debris it looks
clean but it’s best to hold

it up to the light and verify
that you can see through
the pinholes in it. Quite often
these are still blocked and if
in doubt just renew it.

SOME IGNITION
PROBLEMS

On magneto ignition engines
not much can go wrong
once the c¢/shaft alignment
is ok and the coil gap is

set, but occasionally | have
encountered a broken
winding in a coil. The coil
windings can easily be
checked for continuity with a
multi-meter. More frequently
| have found the HT lead
broken away from the coil
and some careful soldering
and a bit of epoxy can
usually sort this out.

Very occasionally | have

found the small woodruff key
between crankshaft and mag
flywheel missing or sheared.

Also on a few occasions

| have found a problem

with the spark plug, which
can show a good spark
when checking outside of
the cylinder but does not
produce a good spark when
under compression in the
cylinder head.

Having said this spark plugs
usually last a long time and

rarely give problems, but the
colour at the electrodes will

give an indication as to how
the engine is running.

Black or sooty indicates too
rich a mixture and you want
to aim for brown/light grey.

To check plug run the engine
at full throttle and then stop it
without any idling.

On engines that have
electronic ignition (CDI)
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several problems can be
found.

Probably one of the most
common things | have seen
is a failed ignition unit due to
over-voltage being applied.

The supply voltage for the
clder units is usually marked
4.8v to 6v, and this means
that you use a 4-cell NiCad
or NiMH pack. Do not use a
5-cell NiMH battery pack as
this will put out in excess of
6v when fully charged and
will damage the ignition unit.

The newer electronic ignition
units are usually marked for
higher supply voltages and

if you wish you can use an
appropriate battery pack.
Just make sure that you do
not exceed the maximum
voltage displayed on the unit,
and this means when the
battery pack comes off the
charger and is fully charged.

To be honest with the IC
engines and ignition units |
use | have always found a
4-cell NiMH pack to be more
than adequate.

| have also traced failed Hall
sensors and usually the
wires have failed just as the
lead exits the sensor case,
or where it is sometimes tie-
wrapped in place at the front
end of the engine crankcase.

It's also good practice to
ensure a good quality spark
plug is installed in the engine.

Sometimes a simple thing
can be overlooked such

as the need to re-set the
ignition system after 1 minute
of inaction. This is a safety
feature with the ignition unit
on some engines such as
ZDZ. If the prop has not
been flicked over within 1
minute then the ignition unit
is de-energised and requires
re-setting i.e. switch supply
power off and back on.

SOME OTHER PROBLEMS

Poor compression on a 2
stroke engine is usually
either due to a worn/broken/
or stuck piston ring, leaking
cylinder head gasket, or a

worn cylinder liner.

Most of these things can be
rectified fairly economically,
however cylinder liner
renewal can be fairly
expensive and the decision
needs to be taken as to
whether it is going to be
worth it or not.

Loss of crankcase pulse
pressure can adversely affect
the operation of the Walbro
type carburettor, and this
loss of pressure can usually
be attributed to leaking/
worn crankshaft seals, orin
the case of some engines a
worn/leaking sealed bearing
at the front end of the
crankcase.

This loss of crankcase pulse
pressure can also sometimes
be caused, if applicable,

due to braoken or distorted
reeds at the inlet side of the
crankcase, or sometimes a
leaking reed carrier.

In most cases it is preferable
to renew the problem parts,
although | have had good
success in making new
reeds from suitable thickness
carbon fibre sheet. In
speaking to a supplier some
time ago it would appear
that quite a lot of motor-
bike engine enthusiasts
successfully use this carbon
fibre sheet.

Loss of compression
pressure in a four stroke
engine can be attributed to

e Badly adjusted tappets
« Broken valve spring

¢ Sticking inlet/exhaust
valves

* Build up of carbon residue
at the valve seats

On a couple of occasions |
have had a problem with a
damaged camshaft and the
cams had become loose
due to excessive wear, and
this necessitated renewal of
the camshaft — the camshaft
bearings were ok.

With regard to the tappet
clearances on 4-strokes |
have found that they are
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not super-critical, and after
working on an engine and
testing it | always leave
these clearances on the
plus side. At least then you
know that the valves are
definitely closing and after a
decent test run you can then
adjust them to the maker’s
specification.

Overall if the engine is in
reasonable condition then
you should be able to hand
start it without having to
resort to using an electric
starter, although having said
that | have found that you
need to be especially careful
with some of the Zenoah
62%s.

A great engine but some of
the older marks were prone
to kick back. My solution to
this was to fit an Easy-Start
system, or change from
magneto to a CDI system.

You can still hand-start
these engines ok if you have
the prop hand slap system
perfected — it’s up to you.

SOME REPAIR WORK
REMEMBERED FROM THE
PAST

John Townsend’s Magister
Engine

Most of you will be familiar
with this impressive 50%
Scale Magister, which has
appeared on a regular basis
on the LMA Show Circuit,
and displayed superhly by
John, who was ably assisted
by son Simon,

Sadly John is no longer with
us and we haven’t seen the
model for a while.

The engine is a custom-

Inner front ball bearing disintegrated.

made 240cc Twin Stihl In-
Line 2-stroke petrol and over
the years the engine has
been found to be well-suited
to the Magister.

On a few occasions the
engine has been returned

to the supplier for repair

and it would appear to have
been the same problem

that caused the breakdown,
i.e. failure of the inner front
crankshaft bearing and
resultant damage to the front
cylinder and piston.

The engine broke down after
the third flight at the LMA
show, at Cosford in July
2018 and a couple of days
later John contacted me and
asked if | would have a look
at it, rather than sending it
away again.

| managed to successfully
repair it basically with

new crankshaft bearings,
new con-rod bearings and
a new front piston and
rings. Remedial work was
successfully carried out to
the rest of the running gear.

During re-assembly | located
the problem that had been
causing the inner front ball
bearing to fail.

When sitting the crankshaft
assembly, with the four ball
bearings, into the bottom
half of the crankcase | found
that the crankshaft was
rocking slightly on the inner
front main bearing, and as

| tightened the crankcase
together the crankshaft
became stiffer to turn.

The pocket for the inner front
bearing was slightly higher
than the other three pockets
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and this caused that bearing
to overheat and eventually
fail.

Using blue marking and

a half-round scraper |
re-aligned the bearing
pockets and successfully
test ran the engine at Eshott
the weekend before the
Elvington show.

RICHARD MILTON’S
CLARK GRYPHON
QUADRA TWIN IN-LINE
105CC

This was an interesting job
and Richard informed me
that the engine and Spitfire
kit had been purchased from
Clark Industries, Canada,
about twenty years ago and
had just remained in storage
since then.
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This bearing pocket was high when checking alignment.

The engine consisted of two
in-line Quadra 52cc engines
driving a Clark Industries
custom-made crankshaft.

Basically the rubber
components had perished
on the ignition system, as
had the carburettor gaskets
and diaphragms. The
wiring harnesses were in
poor cendition with some
insulation perished and
several dry soldered joints.

| rectified all of these faults
and then concentrated on the
ignition system and timing.

The ignition spark was
generated for each cylinder
by two CDI units supplied

by CH systems, and was

as original. However these
CDI units only generated the



Clark Industries Gryphon Quadra Twin In-Line 105cc.

Sheet 1

Will Bertoni. OS IL 300 Engine Crankshaft and Con-Rods, 12" Nov 2019

As found :-
Crankpins

4.

‘W

Bott Eud

Sheet 2

Will Bertoni. OS IL 300 Engine Crankshaft and Con-Rads, 12°° Nov 2019

After honing and adjustment :-

Crankpins

Bult Ends

SRCASEASS

spark and were not capable
of electronically advancing
and retarding the ignition.
This was done mechanically
via linkage connected from
each carburettor throttle lever
to a slip-ring arrangement

at the front of the engine
crankcase.

to a fully electronic CDI
system, but wished to retain
the ignition as original with
the mechanical advance/
retard ignition.

| received the necessary
information for voltage
and timing from both Clark
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| could easily have converted

DLE5®5 Exhaust restrictors
5 x 3.3mm holes, restrictor
18.27mm dia x 25.4mm long.

Industries and CH Systems,
and set everything up
accordingly, and had several
successful test runs and

the exhaust note was a
really pleasing sound with a
6-branch exhaust manifold
from each Quadra engine.

TED ALLISON’S RAPIDE
DLE55 EXHAUST PEPPER
POTS

The Rapide that Ted built is
adequately powered by two
DLE 55's which give a real
scale-like performance.

The only downside was that
the exhaust note from these
DLE’s was rather tinny and
crackly and overall a bit too
noisy.

It was a major job to redo the
exhaust system in the engine
nacelles and possibly use
cans and a simple solution
was really needed.

We decided to experiment
with some exhaust restrictors
and look at the results.

First measured the max rpm
with open exhaust and run
for about 5mins.

Initially | made two restrictors
each with a single central
hole of 7mm diameter which
equates to a cross sectional
area of 38.5 sq. mm. and
fitted these and compared
the revs from the initial test.

It was found that there was
no reduction in max revs
and the exhaust noise was
recduced.

In view of this two new plugs
were made and drilled with

a pepper-pot arrangement

of five holes of 3.3 mm dia.
giving a total cross sectional
area of 42.8 sq mm. This was
a touch more than the 38.5
sq mm. derived at in the first

single hole test, and thought
an adequate safety margin.

The engines were run for
about 5 minutes each with no
reduction in maximum revs
observed, no overheating
and the exhaust noise was
greatly reduced.

We settled on this
arrangement and to date
the Rapide has been flown
on many occasions by Dave
Johnson and the same
pepper-pots are still fitted to
the DLE 55 exhausts.

So it has proved to be a
simple but effective solution.

WILL BERTONI OS IL 300 4
CYL IN-LINE BOTTOM END
BRGS

The engine had run
satisfactorily since new for
several years, but eventually
a raftling noise was detected
which was traced to
excessive clearance of the
bottom end bearings on the
crankpins.

| was tasked with reducing
this clearance to sclve the
problem.

The con-rod construction
was such that the bottom
end bearing was a sleeve
type with a bolted cap on the
con-rod.

Repair was effected by
removing matetial from the
horns of the bottom end
keeps 1 to 4, until the bottom
end sleeve was just starting
to nip the crankpin when the
allen bolts were tightened.

Fine lapping compound

was then applied to the
crankpin and the bottom
end bearing was lapped to
the pin until just becoming
free to rotate. Everthing was
then thoroughly cleaned and
the rods assembled to the
crankshaft.

| trust that the information

| have supplied overall has
been of some use in tracing
and rectifying any problems
you may encounter, and
would welcome any feedback
you may wish to give.

www.largemodelassociation.com



