Work needed on the rotor.

The Bosch rotor as fitted to the Moto Guzzi has a circular oil seal casting on the rear.  This has to be cut off and ground back to be flat with the rear rotor surface.

The crankshaft end has to be cut back by about ½ to ¾ of an inch to allow the rotor to fit securely.

This does NOT stop you from re-mounting the original rotor if needed and it is just as secure.

The rotor can now be fitted to the crankshaft as is, but if you want to fit the starter clutch mechanism, a little more work is needed.

A circular spacer is needed to take up the gap between rotor back surface and the correct alignment for the starter clutch on the ‘starter gear wheel’.  (The wheel driven by the starter chain).

I found that dismantling the old alternator rotor gave me the front surface alloy disk that was exactly right in thickness.  The rear starter clutch mounting disk was a little too thick.

Grind or drill out the centre hole of the spacer to the size of the clutch centre hole.  (This to give clearance for the centre of the starter gear wheel)

Correct central alignment of the starter clutch is very important, if it is off centre even slightly, it will rattle against the starter gear wheel when the rotor is turning.

A machine shop I took this unit too mounted the clutch for me, to the eye, it seemed perfect, but it rattled like mad on installation.

In the end, I found the only accurate way to mount the clutch exactly right for my machine was to offer it up with all the components mating surfaces, rotor, spacer and clutch, smeared with a little Araldite (epoxy glue).  Align the three clutch mounting holes with the solid faces of the rotor casting then place onto the crankshaft. (The starter roller bearings must be in place).

Left to set, this then gave an exactly accurate template for drilling the clutch mounting screw holes.

Drill three 5.5mm holes into the alternator casing just a little way.  

The clutch and spacer can now be parted and these holes extended into the alternator casing.  Take great care with this, you do not want to drill through the casing and into the wire coils underneath.

Tap these holes to 6mm.

Cut your countersunk clutch mounting screws to the right length.

Use high strength, slow setting epoxy on all mating surfaces.  Offer up to the crankshaft again.  Allow to cure for an hour or two.  Remove from the crank. Copiously smear the mounting screws with epoxy and then tighten the whole assembly together.

Place back on the crankshaft.  

If all is correctly aligned, when turning the crank by hand, no movement of the starter gear wheel should be observed.  The starter chain WILL move around a little due to friction, it is the gear wheel that must not be seen to move around that is important.

Leave for a day to set hard.

Start the engine by the kickstart.  Let the engine get really hot.  This will complete the curing process.

Once all is solid, grind the spacer alloy disk to be flush with the surface of clutch and rotor.

This is my ‘home brewed’ method.  It works well, the starter engages smoothly and quietly.  I found later that a harsh rattle and erratic action was caused by failure of the little oil seal in the starter gearwheel.  Oil on the starter rollers was allowing the rollers to slip and skid.

My engineer friend has tried mounting the clutch more robustly.

This involves turning the rear of the rotor to a flat disk.

He then turned a steel spacer to the same diameter.

This he could drill for three ‘open’ holes, much easier to tap than the ‘blind’ holes of my method.

The steel spacer welds easily to the material of the rotor (presumably some form of cast iron)

Care has to be taken to avoid burning the field coil wiring during this process.

However, even with the greatest of care during assembly, his method left the clutch a slight increment off centre and the starter rattled against the starter gear wheel.

Combining the best of the two methods, the steel spacer welded to the rotor is more robust than my method.  Drilling the clutch mounting holes is still best done with my in situ method of location.  His steel spacer gives more depth to the blind holes than my method.

My method involves little in the way of lathes or arc welders, his method does give more robustness.

Mounting the stator.

This is very straightforward.

The three mounting lug holes on the Bosch stator face match EXACTLY those on the CB’s crankcase!  Even the alloy mounting rim matches the stator unit perfectly. 

Unfortunately, if the stator is mounted flush to the mounting ring, the windings foul the starter mechanism.

The easiest way to mount the stator in correct alignment is to stand it off from the mounting ring with three ‘shouldered’ M6 nuts.

These look like a standard nut with a larger washer welded to them.

The ‘shoulder’ part of the nut sits under the rim of the stator, the ‘nut’ part against the alloy mounting ring.  No doubt those with a machine shop on call can make up better mountings.

I first used some M6 studding cut to length to mount the stator, but found that the softer metal studding could deform slightly, leaving the stator out of alignment with the rotor. This allowed the moving rotor to rub against the stator iron cores.  (There is considerable magnetic flux generated within this unit, the stator must be mounted firmly or the stator will be ‘pulled’ onto the rotor).

The best mounting so far has been to cut some long, stainless steel M6 bolts to length and mount the alternator with these.

To get accurate location of the stator to rotor, I drilled out part of the stator mounting holes to allow the bolt head to sit within the metal of the stator.

Even with this sturdy mounting system, a little judicial jiggling of the stator might be needed to make it sit exactly in alignment with the rotor when tightening up..

A 15 thou feeler gauge can be used to check for clearance between stator and rotor, this slid into the various inspection holes in the face of the stator.

I removed the three prong spade connector block from the face of the stator to give a little more clearance for the engine cover and soldered the AC leads directly.

As you will gather, the Bosch alternator sits about ¾ inch out from the standard alternator.  This means the outer engine cover has to be extended to cover this.

I used some fine mesh ‘chicken wire’ to form an inner circular band, adjusting it to jut out far enough to enclose the alternator.  This was then covered in body filler, the filler sanded down to match the contours of the engine case.

Fitting the removable cover allows the filler to be worked to match exactly.

A spray with a good engine case paint (I use Hammerite silver) and the case looks good enough to fool a very experienced eye.

All that is left now is to mount the kick start lever away from the case by about half an inch,(to avoid it fouling the alternator casing).  Any suitable spacer will do that moves the lever away from the case.  I have not found this to weaken or stress the engine cover, although this cover is susceptible to cracking if the kick-start is used heavily.

As you now have an electric starter of far greater reliability, the kick start is rarely needed.  (This is a good time to check that the starter brushes are in good shape and that the inner bearings of the motor have a coating of Copaslip or similar high temp grease.  

NB.  If you have removed the old alternator unit, the stator, (the bit with the wire coils!) will usually be sat hard inside the alloy mounting ring.  If you have not done this before it might appear that they are one complete unit.  This has to be separated when undertaking this modification.  A bit of heat and a good thump will usually do the trick!)

That’s the mechanical bit over with.

For those unsure of their electric’s / electronics, I’ll explain what it is that you now have.

The standard alternator is a ‘permanent magnet’ type.  Six sets of magnets sit in the rotor, when the engine spins the rotor around, the magnetic flux passing through the coils on the stator induces electrical energy.

This energy is in direct proportion to the amount of magnetic flux, (how powerful the magnets are) and how quickly that flux passes the coils, (the revs of the engine).

At low revs, a small flux is generated = low electrical power.

At high revs a high flux is generated = too much power.

The Alternating Current thus generated has to be rectified, i. e. turned into Direct Current to supply the battery with charging current and DC dependant systems, coils and ignition systems, with power.

It must also be noted that it is not the battery that powers the electrical system, the battery merely stores enough charge to power the ignition system and starter motor at switch on.  Once the engine is running, it is the alternator / rectifier that supplies electrical power.  Any shortfall between alternator output power and the demands of ignition / lighting systems will have to be made up by the battery, until it runs out of power.  That’s when you find your lights dimming and your ignition failing!  

The basic problem with permanent magnet alternators is that they are engine speed dependent.  On older machines where the total rev range was little more than five or six thousand RPM, the alternator could be designed with enough flux at low revs to keep the electrical system powered.  At the ‘higher’ revs, the output would still be within sufficient bounds to be regulated by the old mechanical systems.  

With engines spinning up to and beyond 10,000 RPM, it was very difficult to balance low and high-speed alternator output with the rudimentary control systems of the fifties.

So Honda, basically, ducked the problem and left us with a very low output alternator at normal engine speeds, it only balanced load and supply when the engine was really spinning.  Maybe not such a problem in the sixties when we could thrash them around, but treating them with a little more care leaves you with a rapidly flattening battery.

Later incarnations of the permanent magnet alternator did come with much higher output at low revs, the advent of ‘solid state’ regulators allowed the excess voltages to be ‘bled off’ at high engine speeds.

Unfortunately, this method subjects the regulator / rectifier unit to the duty of dissipating large amounts of heat as this excess energy is dumped to ground.

Also, this energy is not ‘free’.  The engine has to turn the magnets through the coils, the electrical energy thus produced powers the electrical systems.  This takes power from the engine, the higher the engine speed, the more electrical power produced, the more engine power is absorbed in the process.

The next generation alternator is the field coil type.  This address’ most of the problems, giving high electrical output at low revs and a balanced output at high revs.

Essentially, the permanent magnets are replaced by ‘electromagnets’.  

These work by inducing magnetism into the rotor.  At low revs, the magnetism is very strong, at high revs the magnetism is weakened automatically.

The heart of a field coil alternator is the regulator unit.  This senses the supply voltage reaching the battery, if this rises above a pre-set point, (usually about 13.5 volts) it reduces the supply to the field coils, reducing their magnetism and, therefore, the electrical energy produced by the alternator.

A separate rectifier unit is used to supply the DC voltage in my system as I found it far cheaper and easier to source these units from car shops. 

The wiring is easy.  Make up a loom with four wires of about the same gauge as the Honda originals to the alternator.  Three of these connect to the AC wires coming from the stator windings, the fourth is connected to the spade connector by the side of the brush unit.

I made this loom long enough to reach the left hand air filter side, the reg / rec units can be mounted in this area.

The rectifier.

The three AC leads connect to the rectifier ac inputs, any way around.

One rectifier connection goes to earth, one to the battery.  Get a clear circuit diagram or explanation from your supplier for these connections.

The regulator.

The brush lead connects to the regulator and is the field coil supply.  (This should be clearly marked on the regulator, if not, get a clear circuit diagram or explanation from your supplier.)  Use a THREE connection regulator.  

One lead goes to earth.  One lead goes to the actual electrical system, that is, a point somewhere after the ignition switch.  This is the voltage sensor and is best connected where it can take account of any losses in the ignition switch and loom connectors.  (For ease, I took my connection from an HT coil supply bullet.)

Please refer to the wiring diagram.

Faults and problems.

Get a new rectifier!  I spent ages trying to work out why my system was working so poorly.  It turned out to be one of the diodes on my second hand rectifier going ‘leaky’ under load.  (And I am an electronics engineer!)

The rotor brushes need to be in good condition and the pick-up armatures need to be clean.  Dirt or carbon build up can give rise to pulsing electrical supply.  Easily checked and once the system has ‘bedded down’ the system seems to be very reliable.

Remember that this system needs a good, charged battery to work.  Just bump starting from a flat battery will not get the system charging again as is the case with a permanent magnet alternator.  Jump leads from a good battery is the only way!

Advantages.

You now have an electrical system that is supplying a constant 13 – 14 volts into the system, your electrical system has never had it so good.

You might find that ageing bulbs that soldiered on with a nominal 11 volts supply now have a short and happy life.  New bulbs will be fine with this supply, it is the voltage they are actually designed to work with.

Ignition systems will now work far more efficiently, I have found that I can open my spark plug gap up to 30 thou and it still fires perfectly!  (A slight opening of the gaps is a better idea, to about 15 thou, it really does clean up ignition.)

You can ride with ‘lights on’ all the time, even around town, in fact, this is recommended as it helps to even up the load on the rectifier.

That’s about it.  Hope it helps at least one of you Cb’ers on the road to electrical harmony!

Cheers

John Dugen

