Converting a Petrol Strimmer or Chainsaw into a
Large Scale R/C Model Aircraft Engine

Stage 2
Adding an RCEXL electronic ignition system to a flywheel magneto engine

Introduction

The availability of our low cost (E40+ complete) RCEXL
microprocessor controlled Electronic Ignition Systems, has
made the conversion of any flywheel magneto ignition
engine a practical and affordable proposition. The
advantages are a reduction in the total weight of the engine,
easier starting and a potential power increase due to
advancing the ignition timing. On standard Strimmer or
Chainsaw engines, the ignition timing is fixed at a point that
is a compromise between performance and starting without
kickback. In practical terms, this means the spark advance
timing point is limited to around 23-25 degrees Before Top
Dead Centre (BTDC) to avoid kickback. Maximum power
requires an angle of 28-30 degrees.

BEFORE CONNECTING A BATTERY - READ THE RCEXL INSTALLATION INSTRUCTIONS
Download from ‘Ignition Systems’ website page

RCEXL Electronic Ignition Systems are also a very cost effective replacement for the original
equipment fitted to petrol engines designed specifically for model aircraft use — 3W, Brison, etc.

Fitting an Electronic Ignition System to a flywheel
magneto petrol engine is quite straightforward. The
only mechanical changes required are a modified prop
driver (to replace the flywheel with some form of
magnet  carrier), removing the ignition  coil
assembly/mounting bracket and the mounting of a
triggering sensor aligned with the magnet.

The completed engine
should then look
something like the
engine in these photos.
The magnet carrier can
be seen immediately
behind the prop driver
and a Hall Effect sensor
has been mounted onto
the front bearing
housing.

The RCEXL system has the spark static timing point set at the full advance position. This is
automatically electronically retarded towards Top Dead Centre (TDC) when starting the engine and
idling. The spark timing is then electronically controlled to progressively advance in relation to engine
speed. This facilitates easy starting, smooth idle and maximum performance.

Earlier generations of Electronic Ignition Systems used a throttle coupled mechanically adjustable
magnet carrier ring to vary the degree of spark advance. This, ‘throttle coupled advance’ arrangement
progressively advanced the spark trigger point in relation to throttle position. At low throttle settings,
the trigger point was fully retarded and at high throttle settings the trigger point was fully advanced.
There was problem, with this system, when the engine was operating at a low speed and the throttle
was opened very quickly. The spark trigger point would immediately change to full advance with the
engine still at a low crankshaft speed — this was not ideal'! You can still find this system on older
Brison engines fitted with CH Electronics ignition systems. These engines can be easily retrofitted
with an RCEXL electronic advance ignition system. Other older ignition systems have used either two
sensors or two magnets to facilitate switching between fully retarded and fully advanced spark trigger
points. This can result in a sudden, unexpected step increase in power.



Prop Driver/Magnet Carrier
There are three approaches to manufacturing the prop driver, when adding an electronic ignition
system to a flywheel magneto engine that has already been converted for model aircraft use:

1. Use the flywheel as a blank and machine it down to the required size to act as the magnet carrier.
The advantage is that the flywheel already has the internal taper and keyway required to fit onto the
engine crankshaft. This is not quite as straightforward as it may seem. The flywheel cannot simply be
turned down to the correct diameter due to the iron magnet poles, which are cast in place and not
removable. They must be cut out of the flywheel body before it can be machined. Flywheels made in
China, vary greatly in casting quality and you may find that internal flaws in the flywheel will break out
when being turned down.

2. Machine a magnet carrier from an aluminium bar blank. This
will produce a known material quality item, but necessitates the |+
machining of and internal taper and keyway to match that of . \\Eg\%%\@g@@%@g%\%ﬁ, S
the crankshaft. The taper must be a precision fit to locate the ~—L
magnet carrier at the correct angle on the crankshaft and engage
the timing position key. This drawing is of a short shaft driver.

3. On a long shaft engine, machine a new prop driver that incorporates the magnet carrier. This is not
possible on a short shaft engine because the prop driver must be screwed onto the crankshaft stub to
retain the flywheel/magnet carrier. This would be impossible if it incorporated the necessary timing

keyway.

This is a typical arrangement for a long shaft prop driver
incorporating the magnet carrier at the back. It will be retained

onto the crankshaft by the prop nut and prevented from turning,
on the crankshaft, by the timing keyway. If a separate magnet
carrier is used on a long shaft engine, threadlock must be used
on the mating faces of the prop driver and magnet carrier. Failure
to do so may result in the prop loosening during starting.

CONVERTING THE ENGINE

Before starting the conversion to electronic ignition, test run the engine with the existing
magneto ignition system and various props. Tabulate the results for comparison with the
performance when fitted with electronic ignition. Carefully optimise carburettor mixture
adjustment. Check the maximum speed and the lowest reliable idle possible with the various
props. The flywheel contributes greatly to a smooth, low speed idle, whereas the lack of
flywheel effect means the electronic ignition version must retard the ignition to run a light
weight wood prop smoothly at idle.

Conversion consists of:

Removing the prop driver, flywheel and ignition coil

Removing or machining away the ignition coil mounting bracket

Manufacturing or buying the magnet carrier/prop driver assembly

Fitting the revised prop driver/magnet carrier

Temporarily mounting the Hall Sensor with allowance for positional adjustment
Setting the initial static timing advance angle

Test running and final timing adjustment
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Removing the prop driver, flywheel and ignition coil

Remove the ignition coil first. Rotate the flywheel magnets clear of the coil poles before unscrewing
the colil retaining screws. Most Strimmers and Chainsaws are assembled using Torx headed screws.
You will find it very difficult to remove them without the correct size of Torx screwdriver.

Threadlock will make the prop driver a tight fit onto the crankshaft. However, gripping the flywheel in a
soft jaw vice should enable the prop driver to be unscrewed. The flywheel can then be carefully
‘shocked’ off the crankshaft taper.



Removing or machining away the ignition coil mounting bracket

Some engines have the ignition coil bolted directly onto the cylinder. In this case removing the coil is
all that is needed. If the mounting bracket is part of a front flange that is bolted onto the crankcase,
you only have to unbolt and remove it. However, if the coil mounting bracket is part of the front flange
casting, it will have to be cut away. Leaving it on the engine is dead weight. The engine in the photo,
at the beginning of this description, shows just how excess crankcase material can be removed by
machining.

Manufacture or buy a magnet carrier/prop driver assembly — see the above drawings
You now need the make up the Degree Wheel Scale that is included in the RCEXL installation
instructions.

Due to the plain shaft section on long shaft engines, you will also have to make up a spacer or use a
prop in order to tighten the prop nut/washer onto the degree scale. Short shaft engines do not have
this problem and their prop nut/washer will clamp the scale directly.

As described earlier, depending on whether the engine has a short or long crankshaft extension, a
magnet carrier must be obtained or manufactured. The drawings show what is needed, the exact
dimensions depend on the source engine you are using.

Since the magnet location will be fixed relative to the carrier keyway, it cannot just be positioned
anywhere carrier. Select a point, on the outside of the magnet carrier, that will put the Hall Sensor
bracket in a convenient location around the front bearing housing (normally to the side opposite the
throttle linkage). To establish the optimum magnet position, find Top Dead Centre (TDC). Using the
Degree Wheel Scale, rotate the crankshaft 30 degrees clockwise — this is approximately the ignition
timing fully advanced crankshaft position. Choose a convenient sensor bracket location and mark this
on the periphery of the magnet carrier. This is where the hole, for the magnet, is to be drilled.

Drill a hole just deep enough to allow the magnet to be recessed flush to the surface and fix it with
epoxy. The Neodymium magnet is very powerful, but also very britte. DO NOT HAMMER THE
MAGNET INTO THE DRILLED HOLE — IT WILL SHATTER. If the magnet is a tight fit into the drilled
hole, press the magnet down with a steady even force.

Fitting the revised prop driver/magnet carrier
Read the RCEXL Installation Instructions regarding Hall Sensor polarity, sensor bracket
assembly and degree wheel/pointer fabrication

Temporarily mount the Hall Sensor with positional adjustment

In order to adjust the full advance timing point and therefore establish the
optimum spark trigger angle for maximum performance, the location of the
sensor bracket on the crankcase must be freely adjustable. This can be easily
achieved by retaining the sensor bracket with a Jubilee Clip, as shown in the
photo. The clip can be slackened just enough to allow the sensor bracket
location to be adjusted. When tightened, the clip will hold the sensor bracket
firmly enough to test run the engine.

Do not tighten the clip too firmly — it will crack the plastic bracket.

Setting the initial static timing advance angle

PTiming will vary from engine to engine. Usually, 28°-30° before top dead centre (TDC) is the
recommended maximum. The ignition reaches full advance at 4000 rpm. More than 30° advance
will cause knocking, excessive vibration and may result in permanent internal engine damage.



Fit the degree wheel, make a piano wire pointer and attach it to the head. Rotate the engine
crankshaft so the piston is set at TDC. This can be ascertained by using a short wooden dowel to
make contact with the piston top through the spark plug hole. Rock the crankshaft back and forth to
get TDC as close as possible. A dial indicator can also be used. After locating the TDC point of the
crankshaft, move the degree wheel relative to the pointer, so it reads O degrees and lock it down.
Turn the crankshaft clockwise (opposite direction to the engine rotation) until the wheel reads 28
degrees. Connect the battery to the ignition, ensuring that the spark plug is not in the cylinder, but is
in the plug cap. Warning! Avoid turning the engine over with the ignition energized without
the spark plug being attached to the HT lead. Operating the ignition system without a spark
plug attached could damage the hall sensor pickup. The plug will fire just as the rear edge of the
magnet clears the sensor. You can check that everything is connected correctly by moving the sensor
bracket so that the magnet passes under the sensor and a spark is generated. Slowly move the
sensor, over the magnet, in a clockwise direction — opposite to engine rotation. Find the point at which
a spark is triggered and lock in place with the Jubilee Clip. The timing is now set to an initial static full
advance angle of 28 degrees and is ready for a test run.

This shows a completed prop driver,
magnet carrier and Hall Sensor bracket,
fitted on a long crankshaft engine. Also,
refer to the close up photo of a Hall
Sensor bracket installation, earlier in this
description. Locating the Sensor Bracket
at the side is usually the most convenient
place. The bracket is fixed onto the
crankcase with the two M3 screws
supplied. The crankcase must be drilled
and tapped when the final bracket
location has been established. The
bracket holes are elongated, which
allows approximately plus/minus 3
degrees of adjustment around the
retaining screw positions.

Test running and final timing adjustment

VERY IMPORTANT ENGINE STARTING PROCEDURE
The ignition system is statically set to full spark advance and is electronically retarded to TDC when
starting the engine. This full retardation occurs at a crankshaft speed of over 200 rpm. Therefore you
must use a fast, positive flicking action on the prop when starting the engine to ensure the ignition
retards from full advance. Failure to do this may result in a ‘kick back’.

Do not change the mixture settings that were established during the original magneto ignition
carburettor adjustment runs. Start the engine on ¥ throttle and allow it to warm up before taking any
measurements.

Adjust the ignition timing in very small increments. Only move the Hall Sensor Bracket a slight
amount between test runs. When you have established the optimum performance ignition timing
point, drill and tap the bearing housing M3 at the two bracket mounting screw locations. Tapped hole
positions should be in the centre of the bracket hole slots to allow for future minor adjustment.

Items available from Apache Aviation:
RCEXL Ignition System for single cylinder 3/4” hex or 5/8” hex plug caps - £41.50
RCEXL Ignition System for single cylinder CM-6 or Y-82 plugs - £44.00

Contact: Mike Clewes, Apache Aviation, The Pump House, Longton Road, Stone, Staffs, ST15 8TB
sales@apacheaviation.co.uk  Tel 01785 812583 www.apacheaviation.co.uk




