EPS Installation instructions for LHD, minor differences apply for RHD but are obvious when fitting

The unit is a bolt in replacement for the standard column, and no welding or drilling is required. Supplier is Gio Delicio in Germany. Basis is a Toyota Yaris system from a non-ABS car.

The old column is removed, and only the lower clamp and steering wheel are re-used. 

Things to do first: 

read through ten times before starting so you can ask me questions in advance.  It looks complicated but it is fairly straightforward.

Change car to negative earth if not yet done.
Remove the steering wheel, upper column mount that screws to the shroud brace behind the dash, and remove the column leaving the knuckle under the carbs in place.

The upper mount is replaced by a welded T frame that screws to the original body mount.  Braces at the back to leave access to gauges….  
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A bracket is then mounted on the inner firewall to the lower bolts of the bracket for the master cylinder. This is used to mount and stabilize the bottom of the EPS motor. LHD shown here – flip the forward part of the bracket for RHD .  Everything has to be really tight on this bracket when finished.

The steering column is fitted to the mount.  [image: image13.png]



Then you can fix the shaft for the motor output to the original steering knuckle in the engine bay, which is retained.  You may need a mechanically minded second set of hands here

1. Remove the bolt from the Toyota shaft knuckle

2. Fit the original MGA lower column clamp loosely to the new outer column

3. Feed the column through the firewall grommet (you may want to replace this)

4. Line up the Toyota shaft cutout with the MGA knuckle so that when inserted you can FREELY insert the bolt without use of force.

5. Then manipulate the upper knuckle onto the motor shaft and reinsert the supplied bolt which passes through the groove on the shaft

6. Tighten both knuckle clamps

7. Fit the lower column clamp to the goalpost bracket and tighten into place.

Now you have everything installed it’s time to start tightening all the different bolts and fixing final positions.

1. First secure the lower end of the motor - check that the spacers are the correct length
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Adjustment to individual cars is achieved here by cutting the bolt and reinforcing sleeve to length between the bracket and the threaded motor mounting lugs. The bracket is slotted to take up dimensional and rotational variations and center the Toyota knuckle in the bracket and to allow the motor to be clocked out of the way.

Before tightening the bolts rotate the motor so it is up as far as it will go 

Make sure the output shaft under the motor is centered in the hole of the Master Cylinder bracket and that the motor can turn without any contact between knuckle and plate
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Then go back to the upper column clamp and set height and length of the column  These can easily be adjusted later for final fit
Now you can do the wiring
Fitting the Wiring is simple. Schematic is below

High Power to ECU: 

A permanent live feed to regulator (fused at 40A through the supplied trip), 

ground to the master cylinder bracket. This is the grey connector with a high current red and black wire already fitted.  Just connect red to permanent power at the regulator or starter switch, black to ground, the connector is a special Toyota one and I have supplied Gio with a big bag of these and their special terminals. This is keyed to the ECU.

The two connectors from the motor are keyed and can only fit their correct spots on the ECU

This leaves you one open connector (D31 in Toyota terms) on the ECU.  Here you have two options

1. Manual control: 

a. A potentiometer is provided to adjust steering assistance to the VSS terminal on the ECU.  The small blue connector has two wires.  

b. Red should be on a switched to live at ignition terminal (white) on fuse box,.  It’s important to have this on an ignition activated fuse because otherwise it will drain the battery

c. It’s a good idea to put a manual switch on the dash to be able to switch off the EPS – this should be connected between the fusebox and the power to this blue connector

d. Black is ground

2. Dynamic progressive control
1. This uses a threaded sensor. Part number is NJK-5002C

This is a standard sensor and is widely available online for less than 5 USD.  Beware that there are longer versions that interfere with the battery box – you need the shorter type.

Sensor wiring is as follows.  12V DC + is brown, 12V – is blue, black is the signal that has to be fed to the D31 VSS pin 5.  Test your wiring in situ by applying a magnet to the end of the sensor. When the LED  lights, remove the magnet, and the LED goes out if you have it correct. 

Fit the sensor to the differential using diff bracket.  This is designed to fit to the diff on the exhaust side, just clamp to the reinforcing rib on that side of the diff and drill and fit using 2 1/4” thread screws and nylock nuts.  It must be rigidly attached.  Adjust the sensor length so that you have about 2 or 3mm air gap between the collar and the sensor tip.  Test for function by rotating a wheel and the LED at the tail of the sensor will flash if getting power and grounded correctly.

The diff bracket I made used a piece of 35x30mm L aluminium profile with a 4mm thickness.  125mm length is all you need.  Drawing for this is on the next page.  This needs to be RIGID and securely fixed, and the holes for this are the only structural modifications for fitting the kit.

a. Extend the wire using shielded 6m cable (XLR microphone cable is ideal) to the dash ECU.  I ran it along the chassis using the existing wiring route.  Make sure you leave a loop for the diff to move up and down, otherwise you will destroy the cable at the first bump. I used a P clip on one of the diff to axle bolts to hold the cable securely, then fed it through the existing P clips on the chassis for the wiring loom.

b. Supply 12V from fuse block white, to a dashboard switch, and connect sensor 12V+ and D31 12V+ pin to the other side of the switch.  This means the EPS unit is activated when the ignition key is turned.  If you wire it direct without and switching the unit will be permanently live and will drain your battery when parked.  The switch allows you to deactivate the assistance.  I strongly advise the use of the switch only when not moving. 

c. Ground the sensor and connect the remaining wire from the sensor to the VSS pin.  The other wires on the D31 connector are redundant.  

For the dynamic solution you also need to buy a S-37x magnetic collar from http://www.motorsportsinnovations.com/Holley/holley-efi-sensors.html
Measure the diameter of the input collar of your diff and order the correct size. Mine was 1.875”.
The alternative is to fashion a four or five magnet arrangement at the differential input yourself.  Magnets like this in ebay can be fastened around the diff input flange using plastic spacers between them or by using an epoxy to hold them in position.

I now have a maker for a 3D printed collar for four cube magnets  - contact me to get one of these.  dominic@clancy.ch  magnets for this are bought on ebay and cost peanuts for ten.  Search for Block 5x5x5mm Cube Strong Neodymium Rare Earth Magnets
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Now centre your road wheels and move the car back and forward to make sure it’s really centred for positioning the steering wheel.  Fit the metal collar that usually sits behind the chrome spring, but fit it with the dished side facing the dashboard so it finishes the end of the Toyota column.  Then add another chromed collar and the spring to make it look almost original – the clamp is not reused.  Then fit the steering wheel loosely and check for centering by running car back and forward again.  Tighten column nut and use threadlock.  Refit your boss ONLY after a drive to make sure your steering wheel is correctly oriented.

Appearance from the driver’s seat is the same as for a standard non-adjustable column. It’s standard in the engine bay, and can only be seen by sticking your head under the dashboard. It is a very tight but very well engineered solution. The unit activates about five seconds after turning the key, so once the car is started, it’s active. There was no need to adjust or re-calibrate the torque sensor on the EPS if the units came as a matched pair from a single vehicle. 
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Symbols (Terminals No.) Terminal Description Condition Specified Condition

1. With ignition switch on, turn
steering wheel to left 1. 1Mto14V

MA(B1:1) = POND(A19:2) PoWerStesTing/motor 2. With ignition switch on, turn | 2. Below 1V
steering wheel to right
1. With ignition switch on, turn
. steering wheel to left 1. Below 1V
M2:(b1:2)~RENDIA12:2) Eawerateering motor 2. With ignition switch on, turn | 2. 110 14 V.
steering wheel to right
CANH (D31-1) - CANL (D31-7) CAN BUS Ignition switch off 108 to 132 Q
Communication established by Piilés Gerieration
SIL (D31-2) - PGND (A19-2) DLC3 connecting intelligent tester to 9
DLC3 (See waveform 1)

T

S (D31-11) - PGND (A19-2) DLC3 Ignition switch on 11to 14V

With ignition switch on, turn

TRQ1 (c1-5) - PGND (A19-2) Torque sensor steering wheel to left and right 0.3t04.7V
TRQV (c1-6) - PGND (A19-2) Torque sensor Ignition switch on 75t085V
TRQ2 (¢1-7) - PGND (A19-2) Torque sensor With igniion sviteh.on; tum 031047V

steering wheel to left and right

TRQG (c1-8) - PGND (A19-2) Torque sensor Always Below 1 Q2
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2.

Waveform 2

Reference
Terminal SPD - Body ground
Tool setting 5 V/DIV, 20 ms/DIV
Condition Vehicle speed approximately 12.4 mph

(20 km/h)





It was expected the output torque would change based on the VSS frequency and it does but the Yaris unit also changes the damping on the input shaft as the VSS frequency goes up.

At 2 Hz (the minimum turn on frequency) the input spins the unloaded output with no resistance and when the output is loaded with a spring scale I get around 60LBS with about 6LBS input.

With 30Hz on the VSS the input spins the unloaded output but is lightly dampened in movement about 15 degrees either way from center (where you would make corrections to stay in lane) but becomes totally free if you jerk the wheel like in an emergency move.
When the output is loaded with a spring scale I get around 48LBS with about 6LBS input.

With 60Hz on the VSS the input spins the unloaded output but is more heavily dampened in movement about 15 degrees either way from center (where you would make corrections to stay in lane) but becomes totally free if you jerk the wheel like in an emergency move. when the output is loaded with a spring scale I get around 40LBS with about 6LBS input.

So it appears to have 3 power levels and 3 dampening levels (none, light and heavy)
