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Chapter 5  Part A:
Starting and charging systems

System type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-volt, negative earth

Battery
Type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Low maintenance or “maintenance-free” sealed for life
Capacity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 to 50 amp hour at 20 hour rate
Charge condition:

Poor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.5 volts
Normal  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.6 volts
Good  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.7 volts

Dynamo
Type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lucas C40/1
Maximum output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 amps at 2250 rpm
Cut-in speed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1450 rpm at 13.5 volts
Minimum brush length  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.7 mm
Brush spring tension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510 g

Control box
Type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lucas RB106/2
Regulator:

Open circuit setting at 3000 rpm (dynamo speed) at 20ºC (68ºF)  . . . 16.0 to 16.6 volts, decreasing by 0.1 volt for every increase of 10ºC
(18ºF) above 20ºC (68ºF)

Cut-out:
Cut-in voltage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.7 to 13.3 volts
Drop-off voltage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.5 to 11 volts
Reverse current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 amps (maximum)

Alternator - removal and refitting . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
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Control box - adjustment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
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Alternator
Type:

Pre-1982 models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lucas 11AC or 16ACR
1982 to 1985 models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lucas A115
1986 models onward  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lucas A127/45 or A127/55

Maximum output:
11AC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 amps
16ACR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 amps
A115 and A127/45  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 amps
A127/55 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 amps

Minimum brush length:
11AC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.9 mm
16ACR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.5 mm
A115  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.0 mm
A127/45 and A127/55 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 mm

Starter motor
Type:

Pre-1986 models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lucas M35G or M35J (inertia type)
1986 models onward  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lucas M79 (pre-engaged type)

Minimum brush length:
M35G and M35J  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.0 mm
M79 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.5 mm

Brush spring tension:
M35G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425 to 710 g
M35J  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 794 g
M79 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

1 General information and
precautions

General information
The engine electrical system consists

mainly of the charging and starting systems.
Because of their engine-related functions,
these components are covered separately
from the body electrical devices such as the
lights, instruments, etc (which are covered in
Chapter 12). Information on the ignition
system is covered in Part B of this Chapter.

The electrical system is of the 12-volt
negative earth type.

The battery is of the low maintenance or
“maintenance-free” (sealed for life) type and is
charged by the dynamo or alternator, which is
driven by the fan belt.

The charging system on early models
consists of a dynamo and control box
incorporating a voltage regulator and cut-out.
The voltage regulator controls the output from
the dynamo depending on the state of the
battery and the demands of the electrical
equipment, and ensures that the battery is not
over-charged. The cut-out is really an
automatic switch and connects the dynamo to
the battery when the dynamo is turning fast
enough to produce a charge. Similarly it
disconnects the battery from the dynamo
when the engine is idling or stationary so that
the battery does not discharge through the
dynamo.

Later models are equipped with an
alternator in place of the dynamo and control
box. The Lucas 11AC alternator and separate
4TR control unit was used initially, but has

been superseded by the 16ACR, A115 and
A127 alternators with integral control units.

The alternators are all similar in
construction, comprising basically an
aluminium casing, housing a three-phase star
connected stator. A rotor carrying the field
windings rotates within the stator and is
driven by the fan belt. The alternator output is
controlled by a voltage regulator located in
the separate control unit on the 11AC
alternator and contained within the end
housing on the other machines.

As its name implies, the alternator
generates alternating current (ac) as opposed
to direct current (dc) generated by the
dynamo. The alternating current is rectified by
diodes, located in the alternator end housing,
into direct current, which is the current
required for battery charging.

On early models an inertia type starter
motor is fitted energised by a separate
solenoid switch mounted on the front inner
wing panel. When the ignition switch is turned,
current flows from the battery to the starter
motor solenoid, which causes it to become
energised. Its internal plunger moves inwards
and closes an internal switch, so allowing full
starting current to flow from the battery to the
starter motor. This causes a powerful
magnetic field to be induced into the field coils
which causes the armature to rotate.

Mounted on helical splines is the drive
pinion which, because of the sudden rotation
of the armature, is thrown forwards along the
armature shaft and so into engagement with
the ring gear. The engine crankshaft will then
be rotated until the engine starts to operate on
its own and, at this point, the drive pinion is
thrown out of mesh with the ring gear.

A pre-engaged type starter motor is fitted
to all models from 1986 onward. On starting,
the integral solenoid moves the drive pinion
into engagement with the flywheel ring gear
before the starter motor is energised. Once
the engine has started, a one-way clutch
prevents the motor armature being driven by
the engine until the pinion disengages from
the flywheel.

Precautions
Further details of the various systems are

given in the relevant Sections of this Chapter.
While some repair procedures are given, the
usual course of action is to renew the
component concerned. The owner whose
interest extends beyond mere component
renewal should obtain a copy of the
“Automobile Electrical & Electronic Systems
Manual”, available from the publishers of this
manual.

It is necessary to take extra care when
working on the electrical system to avoid
damage to semi-conductor devices (diodes
and transistors), and to avoid the risk of
personal injury. In addition to the precautions
given in “Safety first!” at the beginning of this
manual, observe the following when working
on the system:

Always remove rings, watches, etc before
working on the electrical system. Even with
the battery disconnected, capacitive
discharge could occur if a component’s live
terminal is earthed through a metal object.
This could cause a shock or nasty burn.

Do not reverse the battery connections.
Components such as the alternator, electronic
control units, or any other components having
semi-conductor circuitry could be irreparably
damaged.
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If the engine is being started using jump
leads and a slave battery, connect the
batteries positive-to-positive and negative-to-
negative (see “Jump starting”). This also
applies when connecting a battery charger.

Never disconnect the battery terminals, the
alternator, any electrical wiring or any test
instruments when the engine is running.

Do not allow the engine to turn the alternator
when the alternator is not connected.

Never “test” for alternator output by
“flashing” the output lead to earth.

Never use an ohmmeter of the type
incorporating a hand-cranked generator for
circuit or continuity testing.

Always ensure that the battery negative
lead is disconnected when working on the
electrical system.

Before using electric-arc welding
equipment on the car, disconnect the battery,
alternator and components such as the fuel
injection/ignition electronic control unit to
protect them from the risk of damage.

The radio/cassette units fitted as standard or
optional equipment to later models may be
equipped with a built-in security code to deter
thieves. If the power source to the unit is cut,
the anti-theft system will activate. Even if the
power source is immediately reconnected, the
radio/cassette unit will not function until the
correct security code has been entered.
Therefore, if you do not know the correct
security code for the radio/cassette unit do not
disconnect the negative terminal of the battery
or remove the radio/cassette unit from the car.
Refer to the Owner’s Manual, or your Rover
dealer for further information on security codes.

2 Electrical fault finding -
general information

Refer to Chapter 12.

3 Battery - testing and charging 1
Standard and low maintenance
battery - testing
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.

Ambient temperature 25°C (77°F):
above below 

Fully-charged 1.210 to 1.230 1.270 to 1.290
70% charged 1.170 to 1.190 1.230 to 1.250
Fully-discharged 1.050 to 1.070 1.110 to 1.130
Note that the specific gravity readings assume
an electrolyte temperature of 15°C (60°F); for
every 10°C (18°F) below 15°C (60°F) subtract
0.007. For every 10°C (18°F) above 15°C
(60°F) add 0.007.

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 -
testing
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 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. If this is not the case,
switch on the headlights for 30 seconds, then
wait four to five minutes before testing the
battery after switching off the headlights. All
other electrical circuits must be switched off,
so check that the doors and tailgate are fully
shut when making the test.
6 If the voltage reading is less than 12.2 volts,
then the battery is discharged, whilst a
reading of 12.2 to 12.4 volts indicates a
partially discharged condition.
7 If the battery is to be charged, remove it
from the vehicle (Section 4) and charge it as
described later in this Section.

Standard and low maintenance
battery - charging
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.
8 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.
9 Alternatively, a trickle charger charging at the
rate of 1.5 amps can safely be used overnight.
10 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.
11 While charging the battery, note that the
temperature of the electrolyte should never
exceed 37.8°C (100°F).

Maintenance-free battery -
charging
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.

12 This battery type takes considerably
longer 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.
13 A constant voltage type charger is
required, to be set, when connected, 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 partially
discharged battery and, as mentioned, full
charging can take considerably longer.
14 If the battery is to be charged from a fully
discharged state (condition reading less than
12.2 volts), have it recharged by your Rover
dealer or local automotive electrician, as the
charge rate is higher and constant supervision
during charging is necessary.

4 Battery - removal and refitting 1
Removal
Note: Make sure that you have a copy of the
radio/cassette unit security code number
(where applicable) before disconnecting the
battery.
1 The battery is located in a recess in the
right-hand side of the luggage compartment
floor on Saloon models, beneath the rear seat
on Estate models, and behind the passenger
seat on the Van and Pick-up.
2 Remove the cover (where fitted) then
disconnect the negative and then the positive
leads from the battery after first removing the
retaining screws or nuts and bolts from the
terminal posts (see illustration).
3 Remove the battery clamp and carefully lift
the battery out of its compartment. Hold the
battery upright to ensure that none of the
electrolyte is spilled.

Refitting
4 Refitting is a direct reversal of this
procedure. Note: Refit the positive lead before
the negative lead and smear the terminals with
petroleum jelly. Never use an ordinary grease.
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5 Dynamo charging system -
testing 2

Note: Refer to the warnings given in “Safety
first!” and in Section 1 of this Chapter before
starting work.
1 If the ignition warning light fails to go out
with the engine running, or if the battery does
not appear to be receiving a charge, the
dynamo may be at fault and should be tested
while still in position on the engine as follows.
2 First check the fan belt condition and adjust
the tension if necessary (see Chapter 1).
3 Check the leads from the dynamo to the
control box (D and F), ensuring that they are
firmly attached and that one has not come
loose from its terminal.
4 To test the dynamo, first ensure that all
electrical equipment is switched off and then
pull the leads off the two dynamo terminals.
Now join the two dynamo terminals together
using a short length of non-insulated wire.
5 Attach to the centre of this short length of
wire the positive clip of a 0 to 20 volt
voltmeter. Connect the negative clip of the
voltmeter to a good earth on the dynamo
yoke.
6 Start the engine and allow it to run at a fast
idle. A reading of approximately 15 volts
should now be indicated on the voltmeter. If
no reading is recorded, it is quite likely that
the dynamo brushes or brush connections are
at fault. If a very low reading is observed then
the field windings or armature may be
suspect.
7 Brush renewal is described in Section 7;
any other repair should be entrusted to an
auto electrician who will be able to determine
if repair is feasible, or whether an exchange
reconditioned unit should be obtained.
8 If the voltmeter readings are satisfactory,
switch off the engine and disconnect the
voltmeter. With the temporary link still in
position, reconnect the two leads to the
dynamo terminals and then disconnect the D
and F terminals at the control box. Connect
the positive clip of the voltmeter to the D lead
and the negative clip to earth. Start the engine
and allow it to run at a fast idle. The reading
on the voltmeter should be identical to that
recorded at the dynamo. If no voltage is
recorded there is a break in the wire. If the
voltage is less than previously recorded check
the terminals for corrosion and the wire for
chafing. Test the F lead in a similar fashion. If
both readings are the same as recorded at the
dynamo, then it will be necessary to test the
control box as described in Section 8.
9 On completion of the tests remove the
temporary link from the dynamo terminals and
reconnect the leads to the dynamo and
control box.

6 Dynamo - removal and
refitting 1

Removal
1 Disconnect the battery negative lead.
2 Slacken the two dynamo upper retaining
bolts and the nut on the adjustment arm.
Move the dynamo towards the engine and lift
the fan belt off the pulley.
3 Disconnect the two leads from the dynamo
terminals. If the ignition coil is mounted on the
dynamo, slide back the rubber cover and
disconnect the high tension lead from the
centre of the coil, followed by the two low
tension leads (see illustration).
4 Undo and remove the lower bolt securing
the adjustment arm to the dynamo and
remove the two upper retaining bolts, nuts
and washers. The dynamo can now be lifted
off the engine.

Refitting
5 Refitting the dynamo is the reverse sequence
to removal, ensuring that the fan belt is correctly
tensioned as described in Chapter 1 before fully
tightening the retaining bolts.
6 If a new or exchange dynamo is being
fitted, ensure that the unit is correctly
polarised as described below before
installing.
7 In order for the dynamo to function it must
be correctly polarised to suit the electrical
installation to which it is being fitted. To
polarise the dynamo to suit a negative earth
system, connect a suitable length of wire from
the battery earth terminal to the dynamo yoke
or end bracket. Now connect another length
of wire to the battery positive terminal and
flick the other end of the wire several times on
the dynamo F (small) terminal. This will induce
a magnetism of the correct polarity into the
dynamo field windings.
8 The correctly polarised dynamo can now be
fitted to the car.

7 Dynamo brushes - renewal 3
1 Remove the dynamo from the car as
described in Section 6.
2 If the ignition coil is mounted on the
dynamo, undo and remove the clamp
retaining bolts and lift off the coil.
3 Undo and remove the two long screws from
the rear of the dynamo and lift off the
commutator end bracket.
4 Now lift out the armature complete with
drive end bracket and pulley from the dynamo
yoke.
5 Undo and remove the brush lead retaining
screws and lift the brushes out of their
holders. If the brushes have worn to less than
the minimum specified length, they must be
renewed.

6 Check that the brushes slide freely and
easily in their holders. If either of the brushes
has a tendency to stick, clean the brushes
with methylated spirit and a clean rag. If still
stiff, lightly polish the sides of the brush with a
very fine file until the brush moves quite freely
and easily in its holder.
7 If the brushes are in a satisfactory condition
and are to be re-used, ensure that they are
refitted in the same holders from which they
were removed. Check the tension of the brush
springs using a small spring balance if possible.
If the tension is insufficient, renew the springs.
8 Check the condition of the commutator. If
the surface is dirty or blackened, clean it with
methylated spirit and a clean rag. If the
commutator is in good condition, the surface
will be smooth and quite free from pits or
burnt areas, and the insulated segments
clearly defined. If the commutator is severely
worn, seek the advice of an auto electrician as
to whether reconditioning is possible.
Alternatively obtain a reconditioned dynamo.
9 If, after the commutator has been cleaned,
pits and burnt spots are still present, then
wrap a strip of glass paper round the
commutator and rotate the armature.
10 Reassemble the dynamo using the
reverse of the dismantling procedure. When
refitting the commutator end bracket ease
back the springs and lift the brushes half way
out of their holders. Now rest the spring
against the side of the brush to hold it in this
position. This will prevent the brushes from
fouling the commutator as the end bracket is
fitted. With the end bracket in place, push the
brushes down into contact with the
commutator using a screwdriver inserted
through the openings in the end bracket. As
this is done the springs will jump into their
correct position over the brushes.

8 Control box - adjustment 2
Note: Refer to the warnings given in “Safety
first!” and in Section 1 of this Chapter before
starting work.
1 If the battery and dynamo are in sound
condition but the operation of the charging
circuit is still suspect, then the voltage
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regulator and cut-out in the control box
should be checked, and if necessary adjusted
as follows.

Voltage regulator adjustment
2 Check the regulator settings by removing
the leads A and A1 from the control box and
joining them together using a short length of
wire (see illustration). Connect the positive
clip of a 0 to 20 volt voltmeter to the D
terminal of the control box, and the negative
clip to a good earth.

3 Start the engine and slowly increase its
speed until the voltmeter needle flicks and
then steadies. This should occur at about
2000 rpm. 
4 If the voltage at which the needle steadies
is outside the limits listed in the table, switch
off the engine, remove the control box cover
and turn the regulator adjusting screw a
fraction of a turn at a time, clockwise to
increase the setting and anti-clockwise to
decrease it (see illustration). Recheck the
voltage reading after each adjustment.

Air temperature Open circuit voltage
10ºC (50ºF) 16.1 to 16.7
20ºC (68ºF) 16.0 to 16.6
30ºC (86ºF) 15.9 to 16.5
40ºC (104ºF) 15.8 to 16.4

It is essential that the adjustments be
completed within 30 seconds of starting the
engine otherwise the heat from the shunt coil
will affect the readings.

Cut-out adjustment
5 With the control box A and A1 leads joined
together, and the voltmeter connected as
described in paragraph 2, the cut-in voltage
can be checked, and if necessary adjusted, as
follows.
6 Switch on the headlights to provide an
electrical load, start the engine and slowly
increase its speed. The voltage reading will
rise steadily, drop back and then rise again.
The point reached just before the drop back
should be between 12.7 and 13.3 volts.
7 If the reading obtained is outside these
limits, switch off the engine and turn the cut-
out adjusting screw a fraction of a turn at a
time clockwise to raise the voltage and anti-
clockwise to lower it (see illustration).
Recheck the voltage reading after each
adjustment. As with the voltage regulator, it is
essential that the adjustments be completed
within 30 seconds of starting the engine,
otherwise the heat from the shunt coil will
affect the readings.
8 After completing the adjustments remove
the voltmeter, disconnect the control box
leads and refit the cover.
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8.2 Control box components

1 Voltage adjusting screw
2 Cut-out adjusting screw
3 Fixed contact blade
4 Stop arm

5 Armature tongue and moving
contact

6 Regulator fixed contact screw
7 Regulator moving contact
8 Regulator series windings

8.4 Mechanical setting of regulator

1 Core face and shim
2 0.533 mm
3 Armature
4 Fixed contact adjustment

screw

5 Armature securing screws
6 Armature tension spring
7 Locknut
8 Voltage adjusting screw

8.7 Mechanical setting of cut-out

1 0.25 to 0.51 mm
2 0.76 mm
3 Follow through - 0.25 to 0.51 mm
4 Armature tongue and moving contact
5 Stop arm

6 Output adjusting screw
7 Armature securing screw
8 Armature tension spring
9 Fixed contact blade



9 Alternator charging system -
testing 2

Note: Refer to the warnings given in “Safety
first!” and in Section 1 of this Chapter before
starting work.
1 If the ignition warning light fails to illuminate
when the ignition is switched on, first check
the alternator wiring connections for security.
If satisfactory, check that the warning light
bulb has not blown, and that the bulbholder is
secure in its location in the instrument panel.
If the light still fails to illuminate, check the
continuity of the warning light feed wire from
the alternator to the bulbholder. If all is
satisfactory, the alternator is at fault and
should be renewed or taken to an auto-
electrician for testing and repair.
2 If the ignition warning light illuminates when
the engine is running, stop the engine and
check that the fan belt is correctly tensioned
(see Chapter 1) and that the alternator
connections are secure. If all is so far
satisfactory, check the alternator brushes as
described in Section 11. If the fault persists,
the alternator should be renewed, or taken to
an auto-electrician for testing and repair.
3 If the alternator output is suspect even
though the warning light functions correctly,
the regulated voltage may be checked as
follows.
4 Connect a voltmeter across the battery
terminals and start the engine.
5 Increase the engine speed until the
voltmeter reading remains steady; the reading
should be approximately 12 to 13 volts, and
no more than 14 volts.
6 Switch on as many electrical accessories
(eg, the headlights, heated rear window and
heater blower) as possible, and check that the
alternator maintains the regulated voltage at
around 13 to 14 volts.
7 If the regulated voltage is not as stated, the
fault may be due to worn brushes, weak brush
springs, a faulty voltage regulator, a faulty
diode, a severed phase winding or worn or
damaged slip rings. The brushes may be
checked as described in Section 11, but if the
fault persists, the alternator should be
renewed or taken to an auto-electrician for
testing and repair.

10 Alternator - removal and
refitting 1

Removal
Note: If working on a pre-1990 car fitted with
exhaust emission control equipment, it will be
necessary to remove the air pump and
drivebelt as described in Chapter 4C to
provide access to the alternator.
1 On models fitted with an ignition shield over

the front of the engine release the three
retaining lugs and lift off the shield.
2 Release the spring clip and disconnect the
wiring connector from the rear of the
alternator.
3 Slacken the alternator adjusting arm nut
and the bolt securing the adjusting arm to the
alternator.
4 Slacken the two upper mounting nuts and
bolts, move the alternator toward the engine
and slip the fan belt off the pulley.
5 Remove the two upper mounting nuts and
bolts and the bolt securing the adjusting arm
to the alternator. Lift the alternator off the
engine.

Refitting
6 Refitting is the reverse sequence to
removal. Ensure that the fan belt is correctly
tensioned as described in Chapter 1 before
finally tightening the mounting and adjustment
arm bolts.

11 Alternator brushes - renewal 3
11AC alternator
1 Remove the alternator from the car as
described in Section 10.
2 To remove the brushes, undo and remove
the nut and spring washer, the large Lucar
terminal and the plastic strip from the output
terminal.
3 Undo and remove the two securing screws
and withdraw the brush box. Note that there
are two small washers between the brush box
and end bracket.
4 Close up the retaining tongue at the root of
each terminal blade and withdraw the brush,
spring and terminal assemblies from the brush
box.
5 With the brushes removed, measure their
length, and renew them if worn to less than
the minimum specified length.
6 Check that the brushes slide smoothly in
their holders. Any sticking tendency may first
be rectified by wiping with methylated spirit
and a clean cloth, or if this fails, by carefully
polishing with a very fine file where any
binding marks may appear.
7 Refitting the brushes is the reverse
sequence to removal. When refitting the
terminal blades to the brush box bend the
retaining tongue, at the root of each blade, out
slightly to retain the blade in position.

16ACR alternator
8 Remove the alternator from the car as
described in Section 10.
9 Undo and remove the two retaining screws
and lift off the moulded end cover.
10 Detach the cable from the terminal blade
on the outer of the three rectifier plates. Also
detach the cable from the blade between the
middle and inner of the three rectifier plates.

11 Undo and remove the four screws
securing the brush assemblies to the brush
holder.
12 Undo and remove the screw securing the
surge protection diode cable to the brush
holder.
13 Finally undo and remove the three bolts
and lift off the brush holder and regulator
assembly. Note that there is a small leaf
spring fitted at the side of the inner brush.
14 Check the condition of the brushes as
described in paragraphs 5 and 6.
15 Refitting the brushes is the reverse
sequence to removal.

A115 alternator 
16 Remove the alternator as described in
Section 10. 
17 Disconnect and remove the interference
suppression capacitor from the end cover. 
18 Undo the screws or nuts which secure the
end cover, and remove the cover. 
19 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. 
20 Make a careful note of the regulator lead
colours and fitting arrangements, then
disconnect the regulator leads from the
rectifier board and remove it.
21 Remove the regulator screw and withdraw
the regulator. Note that the regulator securing
screw also holds one of the brush mounting
plates in position.
22 Remove the two securing screws, and
withdraw the brushbox. Extract the free
brush, then undo the securing screw to
release the other brush. Remove the sealing
pad.
23 Renew the brushes if they are at, or
approaching, the minimum specified length.
Check the brush spring pressure with the
brush ends flush with the end of the
brushbox; renew the springs if they have
become weak.
24 Refitting the brushes is the reverse
sequence to removal.

A127 alternator
25 Remove the alternator as described in
Section 10.
26 Undo the three small screws securing the
regulator and brushbox assembly to the rear
of the alternator.
27 Tip the assembly upwards at the edge,
and withdraw it from its location. Disconnect
the rectifier wiring connection, and remove
the regulator and brushbox.
28 Measure the brush length, and renew the
regulator and brushbox assembly if the
brushes are worn below the figure given in the
Specifications.
29 Refitting the brushes is the reverse
sequence to removal.

5A•6 Starting and charging systems



12 Starting system - testing 2
Note: Refer to the precautions given in
“Safety first!” and in Section 1 of this Chapter
before starting work.
1 If the starter motor fails to operate when the
ignition key is turned to the appropriate
position, the following possible causes may
be to blame.
a) The battery is faulty.
b) The electrical connections between the

switch, solenoid, battery and starter
motor are somewhere failing to pass the
necessary current from the battery
through the starter to earth.

c) The solenoid is faulty.
d) The starter motor drive pinion may be

jammed in the flywheel ring gear teeth
(inertia type starters).

e) The starter motor is mechanically or
electrically defective.

2 To check the battery, switch on the
headlights. If they dim after a few seconds, this
indicates that the battery is discharged -
recharge (see Section 3) or renew the battery. If
the headlights glow brightly, operate the
ignition switch and observe the lights. If they
dim, then this indicates that current is reaching
the starter motor, therefore the fault must lie in
the starter motor. If an inertia type starter is
fitted, check it is not jammed by placing the car
in gear (manual transmission only) and rocking
it to and fro. Alternatively, turn the armature
with a small spanner on the square end
protruding from the commutator end bracket. If
the lights continue to glow brightly (and no
clicking sound can be heard from the starter
motor solenoid), this indicates that there is a
fault in the circuit or solenoid - see following
paragraphs. If the starter motor turns slowly
when operated, but the battery is in good
condition, then this indicates that either the
starter motor is faulty, or there is considerable
resistance somewhere in the circuit.
3 If a fault in the circuit is suspected,
disconnect the battery leads (including the
earth connection to the body), the
starter/solenoid wiring and the engine/
transmission earth strap. Thoroughly clean
the connections, and reconnect the leads and
wiring, then use a voltmeter or test lamp to
check that full battery voltage is available at
the battery positive lead connection to the
solenoid, and that the earth is sound.
4 If the battery and all connections are in
good condition, check the circuit by
disconnecting the wire from the solenoid
blade terminal. Connect a voltmeter or test
lamp between the wire end and a good earth
(such as the battery negative terminal), and
check that the wire is live when the ignition
switch is turned to the “start” position. If it is,
then the circuit is sound - if not the circuit
wiring can be checked as described in
Chapter 12.

5 The solenoid contacts can be checked by
connecting a voltmeter or test lamp between
the battery positive feed connection on the
starter side of the solenoid, and earth. When
the ignition switch is turned to the “start”
position, there should be a reading or lighted
bulb, as applicable. If there is no reading or
lighted bulb, the solenoid is faulty and should
be renewed.
6 If the circuit and solenoid are proved
sound, the fault must lie in the starter motor.
In this event, it may be possible to have the
starter motor overhauled by a specialist, but
check on the cost of spares before
proceeding, as it may prove more economical
to obtain a new or exchange motor.

13 Starter motor - removal and
refitting 1

Removal
1 Disconnect the battery negative lead.
2 If an ignition shield is fitted to the front of
the engine, release the three retaining lugs
and lift off the shield.
3 For improved access if necessary, release
the horn and horn bracket, and move them to
one side.

4 On inertia type starters, undo and remove
the nut and spring washer and then detach
the starter motor cable from the terminal stud
(see illustration). On pre-engaged type
starters, undo the nut, and disconnect the
leads at the upper terminal on the solenoid.
Disconnect the leads at the two solenoid
spade terminals, after identifying their
positions (see illustration).
5 If the ignition coil is mounted on a bracket
secured to the cylinder head, undo and
remove the nut securing the bracket to the
head and place the coil to one side.
6 Undo and remove the two bolts securing
the starter motor to the flywheel housing, then
lift the motor upwards and out of the engine
compartment.

Refitting
7 Refitting is the reverse sequence to
removal.

Starting and charging systems  5A•7
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13.4a Unscrew the nut securing the starter
motor cable

13.4b Pre-engaged starter motor attachments

4 Solenoid upper terminal leads
5 Solenoid spade terminal leads

6 Retaining bolts
7 Starter motor

Smear petroleum jelly
around the battery terminals
to prevent corrosion -
corroded connections are

amongst the most frequent causes of
electrical system faults.



14 Starter motor - testing and
overhaul 5

If the starter motor is thought to be suspect,
it should be removed from the vehicle and
taken to an auto-electrician for testing. Most
auto-electricians will be able to supply and fit
brushes at a reasonable cost. However, check
on the cost of repairs before proceeding as it
may prove more economical to obtain a new
or exchange motor.

Renewal of the solenoid and, on the inertia
type starter motor the drive pinion assembly,
is described in the following Sections.

15 Drive pinion assembly
(inertia type starter) -
removal and refitting

3
Removal
1 With the starter motor removed from the
car (Section 13) use a starter motor pinion
compressor tool (available from automobile
accessory stores), to compress the
mainspring until sufficient clearance exists to
enable the circlip on the end of the shaft to be
removed. Remove the pinion compressor and
then slide off the locating washer and
mainspring.
2 Slide the remaining parts off the armature
shaft with a rotary action.
3 Examine the teeth of the drive pinion that
engage with the flywheel ring gear. If they are

badly worn on their leading edge, renew the
pinion assembly. Bear in mind that if the drive
pinion teeth are worn, the teeth on the
flywheel ring gear are likely to be in a similar
condition.
4 Inspect the remainder of the drive pinion
components and renew the assembly if any
are worn.

Refitting
5 Refitting the drive pinion is the reverse
sequence to removal. Note: It is most
important that the drive pinion components
are completely free from oil, grease and dirt
before reassembly. Under no circumstances
should any of the parts be lubricated, as this
will attract dust from the clutch which could
cause the drive pinion to stick.

16 Starter solenoid - removal
and refitting 1

Removal

Remotely mounted solenoid (inertia
type starter)
1 Disconnect the battery negative lead.
2 Carefully ease back the rubber covers to
gain access to the terminals (see illustration).
3 Make a note of the Lucar terminal
connectors and detach these terminals.
4 Undo and remove the heavy duty cable
terminal connection nuts and spring washers.
Detach the two terminal connectors.

5 Undo and remove the two securing screws
and lift away the solenoid.

Integral solenoid (pre-engaged type
starter)
6 Remove the starter motor as described in
Section 13.
7 Undo the nut and disconnect the lead at the
lower terminal on the solenoid.
8 Undo the two bolts and remove the
solenoid yoke (see illustration).
9 Withdraw the plunger spring, unhook the
plunger from the starter operating lever and
remove the plunger.

Refitting
10 In all cases, refitting is the reverse
sequence to removal.
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16.2 Electrical connections at the starter
solenoid

16.8 Pre-engaged starter solenoid removal

3 Retaining bolts 4 Solenoid yoke 5 Plunger spring 6 Plunger


