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Introduction : 

The machine shown above was constructed to test 25D and 45D Lucas distributors and their 

variations such as the 45DM4. It allows the RPM related advance to be plotted. Both the RPM 

and advance can be displayed either in engine degrees or distributor degrees on the central angle 

meter and rpm meter on the upper right. The left hand meter is a Dwell meter. The inputs to the 

machine can either be contact breaker style or reluctor style signals, or signals from magnet & 

Hall device switching amplifier systems  used as ñdistributor insertsò sold as distributor upgrades 

to eliminated contact breakers.  

The machine is powered by a Hitachi 3 Phase variable frequency drive unit and a 0.18kW three 

phase motor. Vacuum is manually supplied to the distributorôs vacuum unit via a syringe and 



vacuum meter to document the vacuum advance or retard. The machine has the capability to 

drive ignition coils directly or it can be coupled to the authorôs Spark Energy Test Machine (see 

www.worldphaco.net) for more spark energy recordings. 

 

Machine design & construction: 

The drive from the motor is belt coupled to a driveshaft which uses a Pertronix distributor 

module as a ñshaft encoderò so as to measure the angle of the driving shaft: 

 

 

 

 

 

 

 

 

 

 

The photo below shows the machineôs general construction. The custom designed control 

circuitry mounts immediately beside the VFD: 

 

 

 

 

 

 

 

http://www.worldphaco.net/


 

At the core of the machine is the Phase Detector Circuit. This circuit measures the angle or phase 

difference between the distributorôs drive shaft and the output from the contact breaker, reluctor 

or other encoding device in the distributor under test (DUT). The result is displayed on the 

central meter in degrees of distributor rotation or degrees of what would be engine crankshaft 

rotation, whatever is selected on the machineôs control panel. The diagram below shows how the 

phase detector and phase meter are configured.  It is base on an S-R flip flop reset by 

narrow(50uS) pulses. The reason that this system was used is that this detector is very resistant to 

errors cause by mechanical jitter on the signal and responds with a specific polarity output with 

respect to its input signals and that the two input channels are unique (unlike an XOR based 

phase detector). Also the phase detectorôs output is filtered with a 1.5 second time constant to 

give very stable meter readings despite any mechanical jitter: 

 

 

Since the Distributor Under Test (DUT) signal can originate from a mechanical source (the 

contact breaker) this channel has some addition de-bounce components.(note in the schematics 

drawn here any crossing wires are not connected) 

 



The schematic below shows the general circuitry.  

Since the phase detector will  have a large offset when there is no distributor rotation, a rotation 

detector is used to zero the meter when the machine is powered but not in operation. In addition, 

since some distributors have vacuum retard, the phase meter can be reversed by front panel 

selection. 

 

 

 



The Reluctor amplifier signal (if present) and the contact breaker signal are simply ORôd to 

become the DUT signal. The reluctor processing amplifier is shown below: 

 

 

The Dwell meter which monitors the DUT is very straightforward and the display (meter) zeros 

automatically with no distributor rotation: 

 

 

 

 

 

 

 

 

 

 

 



RESULTS: 

The following data was obtained testing distributors 45DM4. These had various vacuum units 

attached: 

 

 

The vacuum advance on the 25D distributor could not be tested because its diaphragm was 

perforated. The 25D otherwise closely matched the published specifications. The vacuum units 

were tested on the machine with a precision vacuum meter ad the results were close to the 

markings: 

Vacuum Unit : 

3-11-12        tested:     (3.9)-(10.2)-(10.0) 

6-13-6         tested:      (7.3)-(14.8)- (5.75) 

10-15-5       tested:      (8.7)-(14.2)-(5.5) 

Unmarked unit fitted to -1182 45DM4:  tested: (2.9)-(11.0)-(7.0) so is probably a 3-11-7 unit. 



UTILITY OF THE DISTRIBUTOR TEST MACHINE  & HEI testing : 

Apart from being able to test distributors to determine the RPM and vacuum related advance 

characteristics,  the machine is useful for running up reluctor style distributors and testing them 

with the type of amplifier/switching system that the manufacturer of the system designed. In this 

type of distributor the signal generated is unique and its voltage-time profile combined with the 

type of switching amplifier that it drives determines the dwell. 

 For example with a simple threshold switching amplifier the dwell at low RPM is around 20 

degrees, and at high RPM around 45 degrees from a typical reluctor. However in the HEI system 

(based on Motorolaôs MC3334 IC) where there is bidirectional dwell control, the results are quite 

different.  

The diagram below shows the HEI moduleôs circuit, which is based on the Motorola MC3334 

integrated circuit: 

 

 

In the HEI system a dwell capacitor (CDwell in the diagram above) is charged in proportion to 

the reluctor signalôs peak amplitude, which is proportional to the RPM. Also though in the HEI 

system, generally a low primary resistance coil is used and the Darlington transistor power 

output stage driving the coil is configured to limit the primary current to around 5.5A detected 


