Scott’s kart – controller notes
Background
The TGA Powerpack Duo used to power the kart comprises a 12v motor, an electronic speed
controller, a transaxle and a 12v SLA battery. The electronic speed controller is normally linked to a
switch/trigger unit attached to the handle of the wheelchair via an RJ45 connection.
The diagram below shows the insides of the switch/trigger unit.

It can be seen that the resistance value presented to the electronic speed controller is key to
replicating the switch/trigger unit. i.e.
For the rotary speed range control, the motor controller wants to see 390Ω at the minimum setting,
and 10.3KΩ at maximum setting, across pins 1 and 2 of the RJ45 connector. This is readily achieved
by using either a 390Ω resistor (or, say, a 1KΩ trimmer set to 390Ω) in series with a 10KΩ
potentiometer – and this is the approach taken for the range control hidden under the controller
box on Scott’s kart.
For the thumb operated trigger, the motor controller wants to see 4.35KΩ in the off position, and
2.69KΩ at the maximum setting across pins 1 and 3 of the RJ45 connector. On Scott’s kart, this is
achieved by setting 2.69KΩ on a 4K7Ω trimmer, and connecting that in series with a suitable
potentiometer which will be the throttle lever, to add up to 1.66KΩ and give a total resistance of
4.35KΩ.
A carbon track potentiometer typically has a sweep of around 270 degrees end-to-end, so to get a
value of 1.66KΩ over a lever movement of (say) 45 degrees, would require a 10KΩ pot. i.e. 1.66KΩ is
1/6 of 10K.

Scott’s kart controller
This photo shows the inside layout of the controller.

Notes on operation
The controller has two cables in. One is the RJ45 from the TGA motor controller. The other is a 12V
supply direct from the battery and entering the controller via a DC power plug and fuse, which
powers the radio module to allow the kart to be stopped remotely.
When the kart is switched on via the power switch, one pair of contacts connects pins 6 and 7 of the
RJ45 together (replicating the function of the key switch on the TGA switch/trigger unit) via the
normally closed contacts of the relay on the radio module. The TGA motor controller then turns on
the tri-colour LED via pins 4 and 5 of the RJ45. The kart is now operational.
The second pair of contacts of the power switch applies the 12V supply to the radio module, and
also lights up the blue LED. The radio module is 5V operation so I have added a 7805 regulator and a
couple of capacitors to its input to give it a smooth supply.
If the A button on the radio transmitter is now pressed, it will operate the relay on the radio module
breaking the connection between pins 6 and 7 (equivalent to turning the TGA off), and stop the kart.
When button B is pressed, the relay will release and the kart will be operational again.
Normally, operating the reverse switch on the TGA switch/trigger unit, connects pins 8 and 6 of the
RJ45 together. However, on Scott’s kart, the TGA Powerpack is mounted inverted, so 8 and 6 are
normally connected together, and open when reverse is selected. The reverse switch is a doublepole changeover switch and the second pair of contacts connects the same 12V supply used by the
radio module to a flashing LED – to give a visual indicator that the kart is in reverse*.
*The need for this LED was something of a surprise. On another TGA I have worked on, putting the
TGA in reverse changes the tri-colour LED to red as a warning. However, on this TGA, it stays
green – and I can only assume the design of the motor controller has been changed.
The internal cabling could have been a little more straightforward by taking some of the RJ45
connections direct to components - but everything is such a tight squeeze, it just seemed easier
during the build to take the RJ45 cable to one place in the box.

