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24 Volt PWM 

(Pulse Width Modulated) 

Motor Controller

FITTING INSTRUCTIONS

Version 1.01

24v Motor Controller Unit – Chassis Fitting Instructions.

First remove the original controller box and cable tie most of the leads to the chassis to protect them from damage.

The leads not to cable tie up in the bundle are just the motor cables and the original battery cables (if using).

If you are bypassing the original ignition switch with new cabling then cable tie the original wires to the chassis as well.

Position the PWM on the chassis rail and mark the position of the heatsink indentations with a markerpen.

Drill two 4mm holes in the chassis in these positions and bolt the controller down into position using the 4mm x50mm screws, washers and nuts.

If you wish to remove the controller at anytime then you can do so by simply removing one and loosening the other. The controller is then removable.


Connecting the PWM to motor cabling

The motors brushes are originally cabled to 4 and 5mm ring connectors.

These are great when connecting to the original controller but the PWM controller has 6.3mm spade connectors, therefore some modifications are required to the original wiring. Enclosed in the parcel is some cabling with the spade connections already attached. If you are NEVER going to use the original controller and 12v again then the simplest solution is to simply snip off the ring connectors and refit them with spade connectors.The above is not a great way to do it – brutal but effective.

The alternative is to make up a couple of flyleads that will bolt to the original ring connectors and then terminate with spade connectors

We made ours from the supplied cabling that you will find in the box, and then once we had two ring connectors we bolted them together with 4mm screws, washers and nuts and then securely taped up the bolt assembly so that there is no chance of the bare connections shorting.

Obviously the alternative maybe to make a connector BOX with a bolt for positive and negative securely mounted ready to take the opposing side which can then be sealed for security
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Battery connections

This 24v PWM controller will work with 12v  as well as 24v, This can be useful for testing purposes however, under PWM control the machine will be slightly slower than a simple switch/relay.
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In order to connect to 24v the batteries need to be in the configuration below

The photo below shows the lower battery  rotated in order to shorten the negative battery lead – but the essential wiring is the same as the above line diagram.
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If both sides of the body under the seat have been opened for cable access (some have one side done – some have both as in the photo above where you can see the positive cable showing through the right hand side) then the positive power lead can be fed through the right hand side (as seen from the sat position). Which saves routing more cabling over the chain tunnel.

The red cable shown in the photo (green in the line diagram) WILL have to be routed over the chain tunnel in order to keep this cable as short as possible. Although using the 10mm cabling in the diagram I imagine you could route it otherways – however for removing both batteries it is easier to leave it connected and lift out both batteries at the same time for charging purposes (although you need to charge the batteries separately (ie un-connected)
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Bearing in mind the wiring implications of this fitment, the quick release battery connectors  and new cables are quite a good idea and this then allows for direct wiring to the motor controller without tampering with the original wiring. These connectors are available from us at £12.99 a pair.



Wiring to the controller from the throttle (or power button/switch)

The controller is designed run either directly off a switch or from a 10k potentiometer (such as a throttle assm.)

Using a switch (as we describe below) the machine will simply accelerate from zero to 100% speed over a few seconds. It is also designed to ramp down on release of the button. YOU WILL NOT NEED TO PEDAL

It will also softly take off from a mid speed roll on.

In order to wire this up with a switch – simply wire 2 female 6.3mm spade connectors to the RED and BLUE wires on the controller  - shown here.
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This is the simplest set up and works well
However, if you wish to be able to control the speed more accurately and to be able to “cruise” at a certain speed then fitting the potentiometer throttle type assembly is required.

This can be as simple as a component type potentiometer (rotary or slide) PROVIDING it is a 10k Ohm pot.

To fit a potentiometer – 

Connect the maximum to the RED wire

Connect the wiper of the potentiometer (variable part) to the BLUE wire

Connect the minimum of the Potentiometer to the GREEN wire 

Ignore the Yellow wire.

When the controller is at zero power it WILL switch itself OFF ! and you will hear the relay disconnecting the power. (the remaining powered circuit draws 1.8 milliamps on standby !)

If you wish to put a power button on the system too, you can put a missile switch or similar in series with the red wire. 
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If using the button method of control– you can adjust the length of time that it accelerate/deccelerates from zero to full speed.  Obviously under load, you need to allow the motor and controller time to accelerate to full speed and as such it is probably best left at the std setting. However if you prefer it to, you can set it to the full seven seconds for acceleration by adjusting the lower of the 2 trimmers as shown in the diagram (Accel –below).

If you get these adjustments wrong, little harm will be done but the machines starting and stopping may be very jerky because it responds to fast or will seem unresponsive as you have to wait for anything to happen.

The gain adjust trimmer is for adjusting the controller for “other” throttle controls with non 10k resistance values.

WIRE SIZE

4mm² wire is “officially” rated to handle 41 amps continuously. At 100 amps it gets too hot to touch in about 60 seconds. Therefore we recommend a minimum of 6mm² wire and possibly 10mm² wire – the thicker wire will not cause problems – thinner wire may get hot and slow the machine.


COOLING

I have used this 24volt conversion without a fan on the motor – however I highly recommend that you fit a 12v fan blowing cool air onto the electric motor. Even a small fan will cool the motor considerably. However bear in mind that these fans are almost all 12volts and therefore will have to be connected to ONE of the batteries ONLY and if you connect it direct to the 24 volts – it will probably go BANG ! (yes I have tried it ). A suitable fan is something like Maplin’s RG03D 80mm fan. This can be cable tied to the body of the motor.

WARNINGS and Troubleshooting

If you wire the controller up to the battery with reverse polarity then you may not damage the controller if it is done momentarily. However…. The controller has sensitive electronics in it – namely MOSFET power transistors. These can literally blow up if power is applied direct to them  i.e. connect the battery direct to the MOTOR OUTPUT connections, which will blow the MOSFETS to smithereens. If you blow the MOSFET transistors, we can replace them as a set but the charge is £45.

C5 Brakes are designed for 12-15 mph bear this in mind when using it at speeds above this.

The gearbox MUST be checked and lubricated properly BEFORE running this at full pelt – the motor is now running at 6000rpm instead of 3000 !!! 

The machine may slowdown if the connections to the batteries and controller and interconnects are not firm and well made, ie bolted into place etc or if there is resistance in any of the connections. A common problem might be where the spade connectors loosen due to being refitted several times – in this instance you may want the simply crimp them up a little when in situ with a pair of pliers to firm up the connection.

You may also want to coat these connections with Vaseline or similar to ensure good electrical connection.

If you bolt the ring connectors together, again ensure they are tight and use star type gripper washers to ensure a good locking connection. Also consider coating this with Vaseline but remember that you want to tape this with insulation tape and tape wont stick to Vaseline.

One last thing – please remember the 12v motor on a C5 is just that – 12v. There is an old saying “A candle that burns twice as bright, burns half as long” . Therefore putting 24v through the motor and gearbox – running it a essentially twice its rated speed could reduce its lifespan or damage it in other ways. Bear this in mind when using the machine.

LEGAL

Please bear in mind that I run C5alive.co.uk for enthusiasts as a hobby and therefore this and these instructions can only be taken as a guide and if you blow up your controller or C5 motor it is your responsibility to ensure your equipment can take the power and it is both wired up correctly. We make no warranties for the fitness of this product for any uses whatsoever. It is up to you to determine whether your machine is capable of running it safely.

The C5 is NOT LEGAL FOR ROAD USE using 24volts – as such this is sold on the understanding that you will not take it on the highway and if you do, you accept the responsibility for your actions.

LASTLY

I hope you have as much fun with 24v as I have. 

It is a shame that 24 volts is not the standard build of the C5 as it makes it really useful, fun and EXCITING, something that can’t be said for the 12-15mph 12volt version.

Oh and be careful out there.

Cheers

Chris Gavin-Egan

www.C5Alive.co.uk

