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Degrees of difficulty Easy, suitable for novice with little experience



Fairly easy, suitable for beginner with some experience



Fairly difficult, suitable for competent DIY mechanic



Difficult, suitable for experienced DIY mechanic



Very difficult, suitable for expert DIY or professional



Specifications System type



...........................................



12 volt battery (negative earth), coil and distributor



Battery Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Type: Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Charge condition: Poor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Normal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



30 amp hr or 40 amp hr 007 or 063 170/60/89 or 190/60/90 12.5 volts 12.6 volts 12.7 volts



Coil Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ballast resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



Lucas, Ducellier, Bosch, Unipart or AC Delco 1.3 to 1.5 ohms



Distributor Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All 1985-on (except van) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All MG Turbo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Air gap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rotor rotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dwell angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Contact breaker gap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Condenser capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Centrifugal advance (decelerating): 998 cc - at 4800 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - at 2800 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - at 1500 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - at 600 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1275 cc - at 5200 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - at 2800 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - at 2500 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - at 1600 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - at 700 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



Lucas or Ducellier Lucas (electronic) Lucas (electronic) See Chapter 1 Specifications Anti-clockwise See Chapter 1 Specifications See Chapter 1 Specifications 0.18 to 0.25 mfd 22° to 26° 14° to 18° 10° to 14° 0° to 2° 24° to 28° 23° to 27° 16° to 20° 8° to 12° 0° to 4°
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5•2 Engine electrical system Vacuum advance (maximum): 998 cc (except HLE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998 cc (HLE) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1275 cc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lubricant type/specification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



12° to 16° at 11 in (279 mm) Hg 14° to 16° at 9 in (229 mm) Hg 14° to 18° at 8 in (203 mm) Hg Multigrade engine oil, viscosity SAE 15W/50 or 10W/40



Firing order



1-3-4-2



............................................



Ignition timing at 1500 rpm (with vacuum disconnected) 998 cc 1980: HLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All other models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1982: HLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All other models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1983: HLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All other models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1984: Engines 99HA06P and 99HA08P . . . . . . . . . . . . . . . . . . . . . . . . . . . . All other models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1985-on: High compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All other models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1989-on 95 RON unleaded fuel specification Low compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Standard compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1275 cc 1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1982: Low compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Standard compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vanden Plas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1983: Low compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . All other models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1984: Low compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Standard compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Vanden Plas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1985-on: Low compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Standard compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MG, Sport and Vanden Plas manual gearbox: Engines 12HA83AA, 12HC14AA, 12HD17AA and 12HD24AA . . . . Engines 12HB42AA, 12HC15AA, 12HD25 . . . . . . . . . . . . . . . . . . . 1989-on 95 RON unleaded fuel specification: Low compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Standard and high compression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MG Turbo 1982 to 1984 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1985-on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



8° ± 2° BTDC 15° BTDC 7° BTDC 15° BTDC 5° to 7° BTDC 15° BTDC 5° to 7° BTDC 15° BTDC 5° to 7° BTDC 14 to 16° BTDC 15°± 1° BTDC 5° ± 1° TDC 11° BTDC 13° BTDC 11° BTDC 10° BTDC 11° BTDC 13° BTDC 9° BTDC 11° BTDC 13° BTDC 11° BTDC 7° to 9° BTDC 10° BTDC 11° BTDC 13° BTDC 7° to 9° BTDC 10° BTDC 5° BTDC 13° ± 1° BTDC 5° ± 1° 7° BTDC 7° ± 1° BTDC



Alternator Early models Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Output at 14 volt and 3000 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Minimum brush length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



Lucas or Motorola 43 amp (Lucas), 45 amp (Motorola) 0.3 in (8 mm)



Later models Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Output at 14 volt and 6000 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Minimum brush length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



Lucas 45 or 55 amps 0.4 in (10.0 mm)



Engine electrical system 5•3 Starter motor Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



Lucas inertia or pre-engaged



Torque wrench settings



lbf ft 9 27 16 27 16 16 18 27



Alternator adjusting link to alternator . . . . . . . . . . . . . . . . . . . . . . . . . . . Alternator adjusting link to front plate . . . . . . . . . . . . . . . . . . . . . . . . . . Alternator bracket to crankcase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alternator pulley nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alternator top fixings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Distributor clamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Spark plugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Starter motor retaining bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .



1 Mechanical ignition system description Note: Although repair procedures are given in this Chapter, it may well be more economical to renew worn components as complete units.



Description The electrical system is of 12 volt negative earth type. The battery is charged by a beltdriven alternator which incorporates a voltage regulator. The starter motor is of inertia or preengaged type and incorporates four brushes and a face-type commutator. On the inertia type, the drive pinion is thrown into engagement with the flywheel ring gear by the movement of the starter motor. On the preengaged type, a solenoid moves the drive pinion into engagement before the starter motor is energised. A conventional ignition system is fitted, comprising the battery, coil, distributor and spark plugs. The distributor is driven by a driveshaft in mesh with the camshaft. In order that the engine can run correctly, it is necessary for an electrical spark to ignite the fuel/air mixture in the combustion chamber at exactly the right moment in relation to engine speed and load. The ignition system is based on feeding low tension voltage from the battery to the coil, where it is converted to high tension voltage. The high tension voltage is powerful enough to jump the spark plug gap in the cylinders many times a second under high compression, providing that the system is in good condition and that all adjustments are correct. The ignition system is divided into two circuits, the low tension circuit and the high tension circuit. The low tension (sometimes known as the primary) circuit consists of the battery, lead to the ignition switch, lead from the ignition switch to the low tension or primary coil windings (terminal +), and the lead from the low tension coil windings (coil terminal -) to the contact breaker points and condenser in the distributor. The high tension circuit consists of the high tension or secondary coil windings, the heavy ignition lead from the coil to the distributor cap, the rotor arm, and the spark plug leads and spark plugs. The system functions in the following manner. Low tension voltage is changed in the coil into high tension voltage by the opening and closing of the contact breaker points in



the low tension circuit. High tension voltage is then fed via the carbon brush in the centre of the distributor cap to the rotor arm of the distributor, and each time it comes in line with one of the four metal segments in the cap, which are connected to the spark plug leads, the opening and closing of the contact breaker points causes the high tension voltage to build up, jump the gap from the rotor arm to the appropriate metal segment, and so via the spark plug lead to the spark plug, where it finally jumps the spark plug gap before going to earth. The ignition is advanced and retarded automatically, to ensure that the spark occurs at just the right instant for the particular load at the prevailing engine speed. The ignition advance is controlled both mechanically and by a vacuum operated system. The mechanical governor mechanism comprises two weights, which move out from the distributor shaft as the engine speed rises due to centrifugal force. As they move outwards they rotate the cam relative to the distributor shaft, and so advance the spark. The weights are held in position by two light springs and it is the tension of the springs which is largely responsible for correct spark advancement. The vacuum control consists of a diaphragm, one side of which is connected via a small bore tube to the carburettor, and the other side to the contact breaker plate. Depression in the inlet manifold and carburettor, which varies with engine speed and throttle opening, causes the diaphragm to move, so moving the contact breaker plate, and advancing or retarding the spark. A fine degree of control is achieved by a spring in the vacuum assembly. The ignition system incorporates a resistive wire which is in circuit all the time that the



Nm 12 37 22 37 22 22 25 37 engine is running. When the starter is operated, the resistance is bypassed to provide increased voltage at the spark plugs. Early models were fitted with distributors with self-cleaning contact breaker points.



2 Electronic ignition system description Warning: Because of the high voltages generated, care should be taken to avoid receiving personal electric shocks from the HT system. This is particularly important for anyone fitted with an artificial cardiac pacemaker.



Description The Lucas electronic ignition system consists of a distributor, an amplifier module and a coil. Externally, the distributor resembles a conventional type, but internally a reluctor and a pick-up unit take the place of the cam and contact breaker points. Each time one of the reluctor teeth or arms passes through the magnetic field of the pickup coil, an electrical signal is sent to the amplifier module which then triggers the coil in the same way as the opening of the points in a conventional system. Both centrifugal and vacuum advance are used in the same manner. Because there are no contact breaker points to wear out, the electronic ignition system is extremely reliable. As long as the distributor is lubricated and the spark plugs inspected or renewed at the specified intervals, and leads and connections are kept clean and dry, it is very unlikely that trouble will be experienced.



3 Battery - removal and refitting Removal



3.3 Battery positive terminal and lead



1 The battery is located on the right-hand side of the engine compartment. 2 Lift the plastic cover from the negative terminal, loosen the clamp bolt, and remove the lead. 3 Lift the plastic cover from the positive terminal, loosen the clamp bolt, and remove the lead (see illustration). 4 Loosen the battery retaining bar nuts and completely remove the nuts from one side.
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5•4 Engine electrical system 5 Swivel the bar to one side, and unhook the two rods. 6 Lift the battery from the carrier platform, taking care not to spill any electrolyte on the bodywork.



Refitting 7 Refitting is a reversal of removal, but make sure that the polarity is correct before connecting the leads, and do not overtighten the clamp bolts.



4 Battery - testing and charging Testing Standard and low-maintenance battery 1 If the vehicle covers a small annual mileage, it is worthwhile checking the specific gravity of the electrolyte every three months, to determine the state of charge of the battery. Use a hydrometer to make the check, and compare the results with the following table. Note that the specific gravity readings assume an electrolyte temperature of 15°C (60°F); for every 10°C (50°F) below 15°C (60°F), subtract 0.007. For every 10°C (50°F) above 15°C (60°F), add 0.007. However, for convenience, the temperatures quoted in the following table are ambient (outdoor air) temperatures, above or below 25°C (77°F): Above 25ºC Below 25ºC Charged 1.210 to 1.230 1.270 to 1.290 70% charged 1.170 to 1.190 1.230 to 1.250 Discharged 1.050 to 1.070 1.110 to 1.130 2 If the battery condition is suspect, first check the specific gravity of electrolyte in each cell. A variation of 0.040 or more between any cells indicates loss of electrolyte or deterioration of the internal plates. 3 If the specific gravity variation is 0.040 or more, the battery should be renewed. If the cell variation is satisfactory but the battery is discharged, it should be charged as described later in this Section.



Maintenance-free battery 4 In cases where a “sealed for life” maintenance-free battery is fitted, topping-up and testing of the electrolyte in each cell is not possible. The condition of the battery can therefore only be tested using a battery condition indicator or a voltmeter. 5 A battery with a built-in charge condition indicator may be fitted. The indicator is located in the top of the battery casing, and indicates the condition of the battery from its colour. If the indicator shows green, then the battery is in a good state of charge. If the indicator turns darker, eventually to black, then the battery requires charging, as described later in this Section. If the indicator shows clear/yellow, then the electrolyte level in the battery is too low to allow further use, and the battery should be renewed. Do not attempt to charge, load or jump-start a battery when the indicator shows clear/yellow.



6 If testing the battery using a voltmeter, connect the voltmeter across the battery, and compare the result with those given in the Specifications under “charge condition”. The test is only accurate if the battery has not been subjected to any kind of charge for the previous six hours, including charging by the alternator. If this is not the case, switch on the headlights for 30 seconds, then wait four to five minutes after switching off the headlights before testing the battery. All other electrical circuits must be switched off, so check (for instance) that the doors and tailgate or boot lid are fully shut when making the test. 7 If the voltage reading is less than 12.2 volts, then the battery is discharged. A reading of 12.2 to 12.4 volts indicates a partiallydischarged condition. 8 If the battery is to be charged, remove it from the vehicle (Section 3) and charge it as described in the following paragraphs.



Charging Standard and low-maintenance battery Note: The following is intended as a guide only. Always refer to the manufacturer’s recommendations (often printed on a label attached to the battery) before charging a battery. 9 Charge the battery at a rate of 3.5 to 4 amps, and continue to charge the battery at this rate until no further rise in specific gravity is noted over a four-hour period. 10 Alternatively, a trickle charger charging at the rate of 1.5 amps can safely be used overnight. 11 Specially rapid “boost” charges which are claimed to restore the power of the battery in 1 to 2 hours are not recommended, as they can cause serious damage to the battery plates through overheating. 12 While charging the battery, note that the temperature of the electrolyte should never exceed 37.8°C (100°F).



Maintenance-free battery Note: The following is intended as a guide only. Always refer to the manufacturer’s recommendations (often printed on a label attached to the battery) before charging a battery. 13 This battery type requires a longer period to fully recharge than the standard type, the time taken being dependent on the extent of discharge, but it can take anything up to three days. 14 A constant-voltage type charger is required, to be set, where possible, to 13.9 to 14.9 volts with a charger current below 25 amps. Using this method, the battery should be usable within three hours, giving a voltage reading of 12.5 volts, but this is for a partiallydischarged battery and, as mentioned, full charging can take considerably longer. 15 Use of a normal trickle charger should not be detrimental to the battery, provided excessive gassing is not allowed to occur, and the battery is not allowed to become hot.



5 Condenser - testing, removal and refitting Testing 1 The condenser is fitted in parallel with the contact points, and its purpose is to reduce arcing between the points, and also to accelerate the collapse of the coil low tension magnetic field. A faulty condenser can cause the complete failure of the ignition system, as the points will be prevented from interrupting the low tension circuit. 2 To test the condenser, remove the distributor cap and rotate the engine until the contact points are closed. Switch on the ignition and separate the points. If this is accompanied by a strong blue flash, the condenser is faulty (a weak spark is normal). 3 A further test can be made, for short circuiting, by removing the condenser and using a test lamp and leads connected to the supply lead and body. If the test lamp lights, the condenser is faulty. 4 The most infallible test is to substitute a new unit and check whether the fault persists.



Removal 5 To remove the condenser, first remove the distributor as described in Section 6 and clamp it lightly in a vice.



Lucas type 6 Remove the rotor arm, and push the low tension lead and grommet in through the hole in the body. 7 Press the moving contact spring from the insulator post, and slide out the low tension lead connector. 8 Remove the retaining screw and earth lead and withdraw the condenser (see illustration).



Ducellier type 9 Pull the supply lead from the block on the side of the distributor. 10 Remove the retaining screw and withdraw the condenser.



Refitting - all types 11 Refitting is a reversal of the removal procedure.



5.8 Removing the condenser (Lucas)



Engine electrical system 5•5



5 6.1b Exploded view of a Ducellier distributor 6.1a Exploded view of a Lucas distributor 1 2 3 4 5 6 7 8 9



Distributor cap Rotor arm Condenser Baseplate assembly Felt pad Steel washer LT lead Drive dog Roll pin



10 Thrustwasher 11 Vacuum unit 12 Arm 13 Spacer 14 Centrifugal advance mechanism 15 Contact set 16 Pick-up brush



6 Distributor - removal and refitting Removal Note: For better access to the distributor, the radiator may be temporarily moved to one side without disconnecting the top and bottom hoses, see Chapter 3 for details. This is



1 2 3 4 5 6



Distributor cap Rotor arm Clip Contact set Clip Serrated cam



7 Eccentric D-post 8 Baseplate 9 Felt pad 10 Body 11 Vacuum unit 12 Condenser



particularly advantageous on 1985-on 1.3 engines where the electronic ignition amplifier module restricts access to the distributor clamp bolt. Also note that the distributor cap is retained with screws on 1985-on 1.3 models (see illustrations). The distributor is designed to operate over very high mileage, and when wear eventually takes place, particularly between the shaft and body, the complete distributor should be renewed. 1 Disconnect the battery negative lead.



6.1C Exploded view of a 59 DM4 distributor 1 2 3 4



Distributor cap Rotor arm Anti-flash shield O-ring, washer and circlip 5 Reluctor and coupling ring 6 Pick-up coil and baseplate assembly



6A Pick-up limb 7 Wiring guide 8 Felt pad 9 Distributor shaft 10 Distributor body 11 O-ring 12 Vacuum unit



2 Remove No 1 spark plug (crankshaft pulley end) and place the thumb over the aperture. 3 Turn the engine in the normal running direction (clockwise from crankshaft pulley end) until pressure is felt in No 1 cylinder, indicating that the piston is commencing its compression stroke. Use a spanner on the crankshaft pulley bolt, or engage top gear and pull the car forwards. 4 Continue turning the engine until the Vnotch in the crankshaft pulley is exactly in line



5•6 Engine electrical system



6.1D Exploded view of a 65 DM4 distributor 1 Distributor cap, carbon brush and spring 2 Rotor arm 3 Upper housing 4 Vacuum unit 5 Stator pack, thrustwashers and circlip 6 Pick-up winding 7 Clamp ring 8 Reluctor, centrifugal advance mechanism, and shaft assembly 9 Thrustwasher 10 Lower housing 11 O-ring 12 Drive dog and thrustwasher 13 Connector and gasket 14 Amplifier module Inset indicates correct rotor armto-drive dog offset



6.5 Removing the distributor cap



6.8A Unscrewing the distributor base clamp bolt (engine removed)



6.8B Unscrewing the distributor base clamp bolt (engine in car) with the timing cover pointer top dead centre (TDC) mark. Note that the large pointer indicates TDC, and the remaining pointer peaks are in increments of 4º BTDC. 5 Make a mark on the distributor body in line with the No 1 spark plug HT lead terminal in the distributor cap. Remove the cap and check that the rotor arm is pointing to the mark (see illustration). 6 Make a further mark on the cylinder block in line with the previous mark. 7 Disconnect the low tension lead and the vacuum advance pipe. 8 Remove the single base clamp bolt and withdraw the distributor from the cylinder block. Remove the clamp plate (see illustrations).



10 Turn the body to align the previously made marks on the body and cylinder block. Provided that the engine has not been turned, the rotor arm should also point towards the mark on the body. 11 Fit the clamp and tighten the securing bolt, then refit the distributor cap and



reconnect the low tension lead. 12 Refit the No 1 spark plug and HT lead. Reconnect the battery negative lead. 13 Check and, if necessary, adjust the ignition timing as described in Chapter 1, then refit the vacuum advance pipe.



6.9A Installing the distributor (engine removed)



6.9B Installing the distributor (engine in car)



Refitting 9 To refit the distributor, slide it into the cylinder block and engage the offset drive dog with the driveshaft (see illustrations).



Engine electrical system 5•7 the HT system first before proceeding to the



7 Electronic ignition system testing



table below. An



electrical



multi-meter



which



can



measure voltage and resistance (ohms) will be



Testing Electronic ignition is normally very reliable; if it does fail, such failure tends to be complete. In cases of misfiring, or other intermittent faults, it is probably best to check



required for testing purposes. Such a meter need not be very expensive and is a useful addition to the electrically-minded mechanic’s tool kit.



8 Thermostatically-operated vacuum switch - general, removal and refitting General 1 Models fitted with catalytic converters have a thermostatically operated vacuum switch screwed into the cylinder head water outlet



Models fitted with 59 DM4 distributor 1 Is the reluctor air gap set to the specified dimension? 2 Is the battery voltage greater than 11.5 volts? 3 Is the voltage at the coil “+” terminal more than 1 volt below battery voltage?



4 Is the voltage at the coil “-” terminal more than 2 volts?



5 Is the voltage at the coil “-” terminal now more than 2 volts? 6 Is the voltage at the ignition amplifier earth more than 0.1 volts? 7 Is the pick-up coil resistance measured at the wiring connector ignition terminals between 2.2k ohms and 4.8k ohms?



8 Does the voltage at the coil “-” terminal drop when the starter motor is operated?



Yes: Proceed to Test 2 No: Adjust the gap, as described in Chapter 1, Section 16 Yes: Proceed to Test 3 No: Recharge the battery Yes: Faulty wiring or connector between ignition switch and coil, or faulty ignition switch No: Proceed to Test 4 Yes: Disconnect the wiring connector between distributor and ignition amplifier and proceed toTest 7 No: Disconnect the ignition amplifier lead at the coil “-” terminal and proceed to Test 5 Yes: Proceed to Test 6 No: Renew the ignition coil Yes: Clean and/or repair the earth connection No: Renew the ignition amplifier Yes: Reconnect the wiring connector between distributor and amplifier and proceed to Test 8 No: Renew the pick-up coil assembly in the distributor Yes: Check and adjust the ignition timing. If the fault still exists the problem may lie with the engine internal components No: Renew the ignition amplifier



Models fitted with 65 DM4 distributor 1 Is the battery voltage greater than 11.7 volts? 2 Is the voltage at the coil “+” terminal within 1 volt of battery voltage?



3 Is the resistance between the ignition coil “+” and “-” terminals between 0.4 and 0.9 ohms? 4 Is the resistance between the ignition coil “+” and HT terminals between 5.0 and 15.0 k ohms? 5 Connect a low-wattage bulb across the ignition coil “+” and “-” terminals and spin the engine on the starter. Does the bulb flash? 6 Is the resistance of any HT lead greater than 20 k ohms? 7 Are there signs of tracking on the ignition coil, distributor cap or rotor arm? 8 Is the ignition timing correct? 9 Are the spark plugs in good condition? 10 Are the module connections good? 11 With the module removed, is the resistance of the distributor pick-up coil between 950 and 1150 ohms?



Yes: Proceed to Test 2 No: Recharge the battery Yes: Proceed to Test 3 No: Faulty wiring or connector between ignition switch and coil, or faulty ignition switch Yes: Proceed to Test 4 No: Renew the ignition coil Yes: Proceed to Test 5 No: Renew the ignition coil Yes: Proceed to Test 6 No: Proceed to Test 10 Yes: Renew the HT lead No: Proceed to Test 7 Yes: Renew the component as necessary No: Proceed to Test 8 Yes: Proceed to Test 9 No: Adjust ignition timing Yes: Check carburettor settings and engine mechanical condition No: Renew the spark plugs Yes: Proceed to Test 11 No: Refer to Section 9, paragraphs 5 to 8 Yes: Refer to Section 9, paragraphs 5 to 8 No: Renew the distributor pick-up coil



5



5•8 Engine electrical system elbow; the small-bore vacuum pipe being in two lengths that are connected from the carburettor to the switch and from the switch to the distributor. At coolant temperatures below 70°C (158°F) the switch prevents any vacuum advance from taking place, causing raised exhaust gas temperatures due to the retarded ignition timing, thus bringing the catalytic converter to its efficient operating temperature more quickly. Once coolant temperatures rise above this point, the switch opens and normal vacuum advance is restored. 2 To check the switch, first check the ignition timing (see Chapter 1). Unplug and reconnect the vacuum pipe at the distributor; the ignition timing should advance as the pipe is reconnected, retarding again when it is disconnected. If the ignition timing does not alter, check that the vacuum pipe is clear of blockages or kinks and that it is not leaking. Suck on the carburettor end of the pipe; if there is no effect on the ignition timing, then the vacuum unit or switch is faulty and must be renewed. The switch can be eliminated by connecting a vacuum pipe directly from the carburettor to the distributor; if the vacuum advance is then restored to normal the switch is proven faulty and must be renewed. Any more detailed tests must be left to a Rover dealer.



Removal 3 To remove the switch, either drain the cooling system (Chapter 3), or be prepared for some loss of coolant as the switch is unscrewed. If it is decided not to drain the cooling system, work quickly to minimise coolant loss. Disconnect and plug the vacuum pipes, then unscrew the switch and withdraw it; plug the opening to prevent the entry of dirt.



Refitting 4 Refitting is the reverse of the removal procedure, noting the following points: a) Wipe the threads of the switch and the elbow clean. b) If a sealing washer is fitted, renew it whenever it is disturbed to prevent leaks; if no sealing washer is fitted, apply a smear of sealant to the switch threads. c) Tighten the switch securely and reconnect the vacuum pipes. d) Refit any components removed to improve access. e) Refill or top-up the cooling system, as applicable (Chapter 3).



ignition coil in response to signals received from the pick-up coil in the distributor. 2 The amplifier may be tested using the procedure described in Section 7. If it is found to be faulty it should be renewed.



Removal 3 To remove the unit, disconnect the battery earth lead and then disconnect the wiring plug from the end of the amplifier. Undo the bracket retaining screws and remove the bracket complete with amplifier. The amplifier can then be removed if wished.



Refitting 4 Refitting is a reversal of removal. Make sure that there is good mechanical; and electrical contact between the amplifier and its bracket (which also serves as a heat sink) and between the bracket and its mounting area.



1985-on models General 5 On later models the amplifier is attached to the distributor. If, after carrying out the test procedure described in Section 7, the amplifier module is diagnosed as being faulty, make sure that the wiring is intact and secure. 6 As a double-check remove the module, gasket and connector, and lightly squeeze together the terminals inside the connector. Clean the terminals in the module and distributor before refitting the module, and remember to apply heat-conducting silicone grease to the mounting face on the distributor. 7 Disconnect the wiring from the module, clean the terminals, and lightly squeeze together the terminals inside the connector before refitting it. Make sure that the connector is fully located over the base. 8 Check that the LT leads are correctly fitted to the ignition coil.



10 Coil - description and testing Description



Pre-1985 models



1 The coil is bolted to the front of the engine, and it should be periodically wiped down to prevent high tension (HT) voltage loss through possible arcing. 2 To ensure the correct HT polarity at the spark plugs, the LT coil leads must always be connected correctly. The LT lead from the distributor should be connected to the negative (-) terminal on the coil. Incorrect connections can cause bad starting, misfiring, and short spark plug life.



General



Testing



1 The ignition amplifier is mounted on the bonnet lock platform, near the ignition coil. The amplifier controls the function of the



3 Accurate testing of the coil requires special equipment, and for the home mechanic the easiest test is by substitution of a new unit.



9 Electronic ignition amplifier general, removal and refitting



11 Alternator - testing Note: To carry out the complete test procedure, use only the following test equipment - 0 to 20 volt moving coil voltmeter, 0 to 100 amp moving coil ammeter.



Testing 1 Check that the battery is at least 70% charged by using a hydrometer (Section 4). 2 Check the drivebelt tension (Chapter 1). 3 Check the security of the battery terminal leads, alternator multi-plug(s), and interconnecting wire. 4 To check the cable continuity, pull the multi-plug(s) from the alternator terminals and switch on the ignition, being careful not to crank the engine. Connect the voltmeter between a good earth and each of the terminals in the multi-plug in turn. If battery voltage is not indicated, there is an open circuit in the wiring, which may be due to a blown ignition warning light bulb if on the small terminal. 5 To check the alternator output, disconnect the multi-plug(s), and connect the ammeter between either of the large alternator output terminals and a bridging wire connector between the large terminals in the multi-plug. Connect a further bridging wire between the small terminals of the multi-plug and alternator (see illustration). Run the engine at approximately 3000 rpm with the headlamps, heated rear window, and heater blower switched on, for one minute only. The ammeter should indicate the specified output of the alternator; if not, the alternator is faulty. 6 To check the charging circuit voltage drop, remove all previously fitted bridging wires and refit the multi-plug(s) to the alternator. Remove the cover from the multi-plug and connect the voltmeter between the battery positive terminal and either of the large alternator output terminals. Switch on the headlamps, heated rear window, and heater blower, and run the engine at approximately 3000 rpm. A dirty connection in the charging circuit is indicated if the voltmeter reads more than 0.5 volts.



11.5 Checking the alternator output Arrow shows bridging wire, ‘A’ indicates ammeter connections



Engine electrical system 5•9 Motorola alternator, or between 13.6 and 14.4 volts for a Lucas alternator. If not, the voltage regulator is faulty.



12 Alternator - removal and refitting Removal



11.7 Checking the voltage regulator ‘A’ indicates ammeter connections ‘V’ indicates voltmeter connections 7 To check the alternator voltage regulator, refit the multi-plug cover, connect the voltmeter across the battery, and connect the ammeter between the positive battery lead and the main circuit supply lead as shown (see illustration). If no terminal is fitted, unbolt the main circuit supply lead from the battery positive lead and connect the ammeter between them. With all accessories switched off, start the engine and run it at approximately 3000 rpm until the ammeter reads less than 10 amps: the voltmeter should read between 13.8 and 14.6 volts for a



1 Disconnect the battery negative lead. 2 Pull the multi-plug(s) from the alternator terminals (see illustration). 3 Loosen the adjustment link nut and the mounting pivot bolts (see illustration). 4 Swivel the alternator in towards the engine, and slip the drivebelt from the pulley. 5 Remove the adjustment link nut and washers. Remove the pivot bolts, nuts and washers. Withdraw the alternator from the engine (see illustration).



12.2 Removing the multi-plug from the alternator



13 Alternator brushes - removal, inspection and refitting Removal and inspection 1 Remove the alternator (Section 12).



Refitting



Lucas type



6 Refitting is a reversal of removal, but before tightening the mounting bolts and the adjustment nut, tension the drivebelt as described in Chapter 1.



2 Disconnect and remove the interference suppression capacitor from the end cover (if fitted). Remove the securing screws and withdraw the end cover (see illustrations).



13.2A Exploded view of an early Lucas alternator 1 Alternator 2 Regulator 3 Rectifier 4 Bearing assembly 5 Rotor 6 Slip ring 7 Bearing assembly 8 Stator 9 Brush set 10 Surge protection diode 11 Suppression capacitor 12 End cover



12.3 Alternator mounting 1 Multi-plug 2 Pivot bolts



3 Adjusting link



12.5 Removing the alternator
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5•10 Engine electrical system



13.2B Exploded view of a Lucas A115 alternator 1 Drive end bracket 2 Drive end bearing assembly 3 Rotor 4 Slip ring end bearing 5 Slip rings 6 Stator 7 Slip ring end bracket 8 Brushbox 9 Rectifier board 10 Surge protection diode 11 End cover 12 Through-bolt 13 Brushes 14 Regulator 15 Interference suppression capacitor



3 Unscrew the surge protection diode securing screw. Either move the diode carefully out of the way, or disconnect it from the rectifier board and remove it. Disconnect the Lucar connector from the rectifier pack, and remove the brush moulding and regulator case retaining screws. Remove the brush moulding and regulator (see illustrations). 4 Check that the brushes protrude from the moulding by more than the specified minimum amount. If not, remove the screws, withdraw them from the moulding, and renew them (see illustration).



Motorola type 5 Remove the two screws securing the voltage regulator to the rear of the alternator. Withdraw the regulator and release the two wires (see illustration). 6 Remove the screw and withdraw the brush holder, taking care not to damage the brushes. 7 Check that the brushes protrude from the moulding by more than the specified minimum amount. If not, renew the brushes by unsoldering them and fitting new ones.



Refitting 8 Refitting is a reversal of removal, but make sure that the brushes move freely in their holders. If necessary, clean them with petrol and, if this is not sufficient, use a fine file. Clean the slip rings with fine sandpaper and wipe them with a petrol-soaked cloth.



13.2C Exploded view of a Lucas A127 alternator 1 Interference suppression capacitor 2 Regulator and brushbox assembly 3 Slip ring end bracket 4 Slip ring end bearing 5 Rectifier board 6 Phase terminal and washer assembly 7 Main terminal and washer assembly 8 Slip rings 9 Rotor 10 Stator 11 Through-bolts 12 Drive end bracket 13 Spacers 14 Drive end bearing 15 Pulley retaining nut and washer



Engine electrical system 5•11



13.3A Undo the regulator and brushbox retaining screws



13.3B Withdraw the regulator and brushbox . . .



13.3C . . . and disconnect the wiring



13.4 Checking the alternator brush length



14 Starter motor - testing, removal and refitting Testing 1 If the starter motor fails to operate, first check the condition of the battery by switching on the headlamps. If they glow brightly, then gradually dim after a few seconds, the battery is in an uncharged condition. 2 If the battery is in good condition, check the starter motor main terminal and the engine earth cable for security. Check the terminal connections on the starter solenoid located on the battery carrier (inertia starter) or over the starter (pre-engaged starter). 3 If the starter still fails to turn, use a voltmeter or 12 volt test lamp and leads to check that current is reaching the solenoid terminal with the Lucar terminals. Connect one lead to earth and the other to the terminal, when a reading should be obtained or the test lamp should glow. 4 With the ignition switched on and the ignition key in position III, check that current is reaching the remaining solenoid terminal and the starter main terminal. If a voltmeter is being used, there should not be any significant voltage drop at the main terminal, otherwise a bad connection or faulty solenoid is indicated. 5 If current at the correct voltage is available at the starter motor, yet it does not operate, the starter motor is faulty.



13.5 Exploded view of a Motorola alternator 1 2 3 4 5



Pulley Fan Drive end housing Plate Slip ring



6 Bearing 7 Stator 8 Slip ring end housing 9 Diode bridge 10 Cover



11 12 13 14



Regulator Brush holder Rotor Spacer



Starter solenoid (inertia starters)



Removal



6 Where an inertia starter motor is fitted, the solenoid is located on the battery carrier, and the circuit is earthed through the solenoid mounting bolts. Should the solenoid be defective the mounting bolts should be removed and cleaned, and the threads coated with a copper-based conductive grease before refitting. If the fault is not cured by this action, further investigation of the wiring will be necessary.



9 Disconnect the battery negative lead. 10 On the inertia type starter, disconnect the supply cable from the starter main terminal (see illustration). 11 On the pre-engaged type starter, disconnect the supply cables from the solenoid (see illustrations). 12 Unscrew the bottom then top retaining bolts, and withdraw the starter motor from the engine (see illustration). Remove the lead bracket.



Starter relay 7 On all automatic transmission models, and other models from 1986 onwards, a relay is incorporated in the starter motor solenoid circuit. 8 The relay is located on the battery carrier, and is earthed via terminal 86 to the relay mounting screw. In the event of a malfunction, the mounting screw and battery carrier should be cleaned and coated with conductive grease to ensure good earthing. To establish that there is an earthing problem, temporarily connect a wire between the battery negative terminal and terminal 86 on the relay, and check if the fault persists.



14.10 Disconnecting the starter supply lead



5



5•12 Engine electrical system Refitting 13 Refitting is a reversal of removal, but tighten the retaining bolts to the specified torque. 14.11A Exploded view of a Lucas 9M90 starter motor 1 Housing retaining screws 2 Drive end housing 5 End cover 6 Solenoid 7 Jump ring 8 Thrust collar 9 Drive assembly 10 Engaging lever and bush 11 Armature 12 Thrustwasher 13 Field coil assembly 14 Field brush 15 Commutator end housing 16 Through-bolt 17 Bush 18 “Spire” washer 19 End cap 20 Drive end housing 21 Solenoid 22 Drive and engaging lever assembly 23 Eccentric pivot pin A Alternative components fitted to automatic transmission models B Eccentric pivot pin mark and housing arrow alignment



14.3B Exploded view of a Lucas M79 starter motor



1 Solenoid and plunger 2 Commutator and bracket components 3 Brushes 4 Brush springs 5 Pivot and packing piece 6 Armature 7 Jump ring and thrust collar 8 Drive assembly 9 Field coils and yoke 10 Drive end bracket bush 11 Commutator end bracket bush 12 Drive end bracket 13 Insulation plate 14 Commutator end bracket 15 Circlip and washers 16 Sealing cap and gasket



14.12 Removing the starter motor
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