Lumenition Technical Bulletin.

Motorsport Products C400/C451 Distributor triggered ECU.

Distributor setup for Low Data Rate engine speed/position input.

This bulletin covers:

Distributor modification.

Distributor position.

C400/451 settings.

The C400/C451 ECUs are triggered from the engine distributor fitted with a Lumenition optical trigger (OS50/60) or some OEM Hall Effect devices. Lumenition have a wide range of fitting kits to allow most contact breaker distributors to be converted. This type of sensor provides a square wave signal with both positive and negative going signal events that allow the ECU to accurately determine the engine position and in turn provide an accurate spark.

Distributor preparation.

Before fitting the optical trigger system to the distributor the existing mechanical advance operation must be disabled.  The sprung bob weights must be fixed into their minimum position and the vacuum advance/retard plate (if fitted) should be immobilised.  The vacuum operation can be disabled be simply removing the pipe connection to the manifold however if the vacuum capsule is removed the moving plate must be fixed at its normal neutral position. Once this work has been carried out the Lumenition fitting kit and optical switch can be mounted and the distributor replaced into the engine.

Distributor position.

Because the control of spark placement will now be done electronically the distributor position must be set to allow the best possible use of the rotor arm sweep.  Rotor arms fitted to this type of distributor normally have quite narrow tips that can reduce the contact angle available for ignition advance. The ideal distributor position will allow the rotor arm tip to remain in close contact with the HT segment within the distributor cap throughout the operating spark advance angle. If the rotor arm ‘phasing’ is not correct there will be an increased likelihood of poor spark performance, component failure or HT interference.

There are several ways to set the distributor.

The following method is applicable to all systems and requires the use of a degree gauge on the crank to show engine positions between zero and 45 degrees BTDC.

· Remove the distributor cap and mark onto the rim of the distributor body the position of the HT pickup segment for the No.1 plug lead.

· Set the engine to 22º BTDC cylinder 1.

· Position the distributor so that the rotor arm tip is aligned centrally to the mark that you have made on the distributor body.

· The distributor can now be locked into position.

· Check the sweep angle of the rotor tip by moving the engine between zero and 45º BTDC. Ensure that the leading and trailing edges of the rotor tip maintain a reasonable close contact with the mark made on the distributor body.  Allowing for the width of the HT segment within the cap there should always be a portion of the rotor tip covering the HT segment.

If you find that the rotor sweep is not wide enough you can try an alternative rotor arm for that type of distributor or you may have to adjust the position to give the best usable range. In the example above the range of advance was the full 45º . If it is not expected for the engine to require greater than 35º then the initial distributor position can be set at 17º (half maximum advance).

Once the distributor has been locked into its final position all ignition advance-timing adjustments are carried out using the calibration controls for the ecu. It should not be necessary to alter the distributor position.

C400/C451 Settings.

Before trying to start the engine you should ensure that you have correct values in the following Scalars for the ecu calibration. More details for the setting of all the available scalars is given in the C400 Help file from within the CAL600 program.

ENGINE TYPE  - 
This is set to the number of cylinders for the engine.

WHEEL TYPE – 
This should be set to 0 indicating distributor input.

No of CYLINDERS –
This will be the same as ENGINE TYPE.

OPTO INPUT – 
This should be ON if you are using a Lumenition optical trigger.

MAM OFFSET – 
Needs to be set approximately using the calculation given.

MAM OFFSET = ((MAM Deg - 45 Deg) * 255)  /  FINT

MAM Deg is the engine position before TDC that the distributor signal switches (this must occur prior to 45 degrees).

FINT is the firing interval in crank degrees.  i.e. 4cyl = 180, 6cyl = 120, 8cyl = 90.

As a guide most common Lumenition Fitting Kits need a value of 130 for MAM Offset, whereas FK511 which was designed specifically for mapped systems uses a value of 101. The Ford OHC Bosch Hall effect Distributor uses a value of 44 due to its later occurring MAM edge.

The MAM Degree position can be checked more accurately using a degree plate on the crankshaft and slowly rotating the engine by hand. The Red LED L1 will show the switching action of the distributor input.  Using a Lumenition distributor fitting kit the expected values would be: 130 (4 cyl), 100 (6 cyl) and 85 (8 cyl).

Once these values are set it should be possible to start the engine. Depending upon the chosen base calibration the fuelling may be adequate to run the engine even though it is not correct.

Dynamic Setting

With the engine running and stable (usually at a fast idle) a check must now be made to compare the Spark Advance value within the CAL600 and the strobe timing on the engine.  If the values differ then the MAM OFFSET should be adjusted until the values are closely matched. Increasing MAM OFFSET will reduce the strobe timing and vice versa.

Once set, both the position of the distributor and the value of MAM OFFSET do not need to be altered and all ignition advance adjustments can be made within CAL600 Ignition Map.

C400 series ecu Distributor Setting for LDR input.


