Chapter 5 Part B:
Ignition system

5Bel

Contents

Ballasted ignition system (carburettor models) - identification . . . .. 2
Condenser - testing, removal and refitting .................... 7
Contact breaker points - adjustment . . ....................... 5

Contact breaker points - renewal
Crankshaft sensor (fuel injection models) - removal and refitting . . . 11
Distributor - dismantling, inspection and reassembly ............ 9
Distributor lubrication

Ignition coil - removal, testing and refitting . ................... 10
Ignition systemcheck .......... ... ... ... .. .. ... See Chapter 1
Ignition system (carburettor models) - testing . . ................ 3
Ignition system (fuel injection models) - testing ................ 4
Ignition timing - checking and adjustment . ................... 13
Reluctor ring (fuel injection models) - removal and refitting ....... 12

Spark plugrenewal ........... ... .. .. ... See Chapter 1

Distributor - removal and refitting .............. ... ... ... ... 8 Transmission-controlled ignition advance system (carburettor models)
General information . ......... .. .. 1 - checking and componentrenewal ....................... 14
Degrees of difficulty
Easy, suitable for §§ Fairly easy, suitable §_§ Fairly difficult, % Difficult, suitable for % Very difficult, §
novice with little 2| for beginner with 2 | suitable for competent &g | experienced DIY 9 | suitable for expert DIY &g
experience % some experience § DIY mechanic § mechanic § or professional §

Specifications
Carburettor models

System type
All except 1990 on, 1275 cc models
1990 0n,1275ccmodels . ...
Distributor - contact breaker ignition
Type:
All models except Cooper S MK IlI:
Early type
Later type
Cooper SMK Il . ..ot
Direction of rotor arm rotation
Contact breaker points gap
Dwell angle:
Lucas 23D4 and 25D4
Lucas 45D4:

Non-slidingcontacts . .. ...

Sliding contacts

Lucas 59D4 . ... ...

Ducellier

Firing order . ... .

Conventional contact breaker ignition
Lucas electronic ignition

Lucas 25D4

Lucas 45D4, 59D4 or Ducellier
Lucas 23D4

Anti-clockwise

0.35t0 0.40 mm

60° + 3°

51° + 5°

57° £ 5°

540 + 5°

57° + 2°30°

1-3-4-2 (No 1 cylinder next to radiator)
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5Be2 Ignition system

Distributor - electronic ignition

T P ot Lucas 65DM4 - Electronic

Ignition amplifier module . ....... ... ... . Lucas 9EM

SUPPresSioN CapaCitOr . . ... v vttt e e 1mf

Direction of rotor armrotation .............. ... ... i Anti-clockwise

Firing order . ... . 1-3-4-2 (No 1 cylinder next to radiator)

Distributor serial numbers (Lucas)
(@) Mini 850 Saloon and Estate, 848 cc, 1969-72:

Lucas 25D4 . .. 41026
Lucas 45D4 . .. e 41411
(b) Mini 850 Van and Pick-up, 848 cc, 1969-72:
LuCas 25D4 . . . .. 41007
LUuCasS 45D4 . . . . 41410
(c) Mini 1000 Saloon and Estate, 998 cc, 1969-72:
Lucas 25D4 . . . . 40931 or 41030
Lucas 45D4 . . . .. 41412
(d) Mini 1000 Van and Pick-up, 998 cc, 1969-72:
Lucas 25D4 . .. ... 41007
LUCaS 45D4 . . . e 41410
(e) Mini 1000 Automatic, and Mini Clubman Automatic, 998 cc, 1969-74:
Lucas 25D4 . .. o e 41134 or 41242
LUuCas 45D4 . . . .. 41417
(f) Mini Cooper S Mk IIl, 1275 cc, 1969-72:
LUCaS 23D4 . . . 40819 or 41033
(9) Mini Clubman, 998 cc, 1969-72:
Lucas 25D4 . . . ... 41030
Lucas 45D4 . . . . 41412
(h) Mini 1275 GT, 1275 cc, 1969-72:
Lucas 25D4 . . . .. 41257
Lucas 45D4 . .. ... 41419
(i) Mini 850 Saloon and variants, 848 cc, 1972-74:
LUCas 25D4 . .. e 41026 or 41569*
LUuCas 45D4 . . . 41411 or 41570*
(j) Mini 1000 and Mini Clubman, Saloon and variants, 998 cc, 1972-74:
LUCaS 25D4 . . oo 41254 or 41246*
LUCas 45D4 . . . oo 41212 or 41418*
(k) Mini 1275 GT, 1275 cc, 1972-76:
Lucas 25D4 . . . . 41257 or 41214
Lucas 45D4 . . . . 41419
(1) Mini 850 Saloon and variants, 848 cc, 1974-76:
Lucas 45D4 . . . ... 41570

(m) Mini 1000 and Mini Clubman, Saloon and variants, 998 cc, manual
and automatic transmission, 1974-76:

Lucas 45D4 . . . .. 41418
(n) Mini Clubman 1100, 1098 cc, 1974-76:
Lucas 25D4 . .. ... 41246
Lucas 45D4 . .. ... 41418
(0) Mini 850 Saloon and variants, 848 cc, 1976 on:
Lucas 45D4 . .. ... 41417 or 41767

(p) Mini 1000 and Mini Clubman, Saloon and variants, 998 cc, manual
and automatic transmission, 1976-78:

Lucas 45D4 . .. ... 41418 or 41793
(g) Mini Clubman 1100, 1098 cc, 1976 on:

Lucas 45D4 .. ... 41418 or 41793
(r) Mini 1275 GT, 1275 cc, 1976-77:

LUuCaS 45D . . . 41419 or 41768

(s) Mini 1000 and Mini Clubman, Saloon and variants, 998 cc, manual
and automatic transmission, 1978 on:

LUuCas 45D4 . . . .. 41406 or 41765
(t) Mini 1275 GT, 1275 cc, 1978 on:

LUuCas 45D4 . . . . .. 41419 or 41768
(u) Mini Saloon and variants, 998 cc, 1982 on:

LuCas 59D . . . 41882

(v) Mini Saloon and variants, 1275 cc, 1990 on (electronic ignition) ... N/A

* Alternative distributor fitted to a limited number of 1974 models

Timing mark locations ............ ... . i Marks on flywheel, pointer on housing (scale on timing cover, notch on
pulley - later models)
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Ignition timing

Note: the reference letter in the first column refers to the vehicle type as listed above. If a Ducellier distributor is fitted, the timing setting is the

same as the equivalent Lucas distributor.
Vehicle type

DISICHC

1988 (category C)
1989-on low-compression
1989-on high-compression .. ........... .. . ..

(V) e

*Alternative distributor

Ignition coil
Type:
848 .ccand 1098 CCENGINES . . . . o v v ittt e i
998 cc engines:
Pre-1982models . .. ... ..
1982 models ...
1983 models on
1275 cc engines:
Pre-1990 models except Cooper S Mk Il and later 1275 GT . . ...
Cooper SMK Il ..o
1275 GT, 1978 on
1990 models on
Primary resistance at 20°C:
Lucas LA12 and 15C6
Lucas HA12
AC Delco 9977230 or Ducellier 520035A .. .......... . ... ...
GCL 144
GCL 143
Ballast resistance:
AC Delco 9977230 or Ducellier 520035A . ... .. ...t
GCL 144
Spark plugs

Torque wrench settings
Distributor clamp

Fuel injection models
SYStEM LY P . . oo

Electronic control unit
Type:
Coopermodels . .. ...
All other manual transmission models ........................
All other automatic transmission models

Static Stroboscopic (vacuum pipe disconnected)
TDC 3°BTDC at 600 rpm

7° BTDC 10° BTDC at 600 rpm
5°BTDC 8° BTDC at 600 rpm

7°BTDC 10° BTDC at 600 rpm

4° BTDC 6° BTDC at 600 rpm

2°BTDC 4° BTDC at 600 rpm

5°BTDC 8° BTDC at 600 rpm

8°BTDC 10° BTDC at 600 rpm

TDC 19° BTDC at 1000 rpm

9° BTDC* 14° BTDC at 1000 rpm*
5°BTDC 11° BTDC at 1000 rpm
10°BTDC*  13° BTDC at 1000 rpm*

8° BTDC 13°BTDC at 1000 rpm

6° BTDC 11° BTDC at 1000 rpm
4°BTDC 7° BTDC at 1000 rpm
9°BTDC 12° BTDC at 1000 rpm

- 7° BTDC at 1000 rpm

- 7° BTDC at 1000 rpm

- 12° BTDC at 1000 rpm

- 13°BTDC at 1000 rpm

- 8° BTDC at 1000 rpm

- 13° BTDC at 1000 rpm

- 8° + 0° -2° BTDC at 1500 rpm
- 10° + 0° -2° BTDC at 1500 rpm
- 8° + (0° -2° BTDC at 1500 rpm
- 10° + 0° -2° BTDC at 1500 rpm
- 50+ 1° BTDC at 1500 rpm
Lucas LA12

Lucas LA12

AC Delco 9977230 or Ducellier 520035A
GCL 144

Lucas LA12

Lucas HA12

Lucas 15C6

GCL 143

3.2 to 3.4 ohms
3.0 to 3.4 ohms
1.2 to 1.5 ohms
1.3to 1.5 ohms
0.70 to 0.86 ohms

1.3to 1.5 ohms
1.5 ohms
See Chapter 1 Specifications

Ibf ft

Rover/Motronic Modular engine management system (MEMS), fully
electronic, controlled by ECU

MNE 10027
MNE 10025
MNE 10026
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5Be4 Ignition system

Crankshaft sensor
Type
Distributor

Type
Direction of rotor arm rotation

Firingorder ....... ... .. .. . . . ..

Timing mark locations

Ignition timing

Nominalvalue ..........................

ADU 7340

NJC 10034
Anti-clockwise

15° BTDC at idle*

1-3-4-2 (No 1 cylinder next to radiator)
Scale on timing cover, notch on pulley

*This value will constantly vary under control of the ECU idle function (by as much as -11° to +10°) - see text for further information.

Ignition coil
Type

Primary resistance at 20°C . ...............
Sparkplugs . ........ .. .

Torque wrench settings

Crankshaft sensorbolts ..................

Distributor clamp

0.71to 0.81 ohms

Nm

AUU 1326 or ADU 8779

See Chapter 1 Specifications

Ibf ft

1 General information

Contact breaker point ignition
system - carburettor models

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
pressures, 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 starter solenoid, lead to the ignition
switch, lead from the ignition switch to the low
tension or primary coil windings (coil 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
ignition king lead from the centre of the coil to
the centre of the distributor cap, the rotor arm,
the spark plug HT leads and the 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. The rotor arm revolves inside the
distributor cap, 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 and jump the gap from the rotor arm to the
appropriate metal segment. The voltage then
passes, via the spark plug lead, to the spark
plug, where it finally jumps the spark plug gap,
before going to earth.

A ballasted ignition system is used on
certain models to improve ignition
performance, particularly when starting the
engine. Ballast is provided by a low resistance
lead incorporated in the supply from the
ignition switch to the ignition coil + terminal.
The starter solenoid circuit is wired so that
upon operation of the starter, the ballast
resistance is bypassed. This has the effect of
slightly increasing coil primary voltage, which
in turn temporarily increases HT output to
improve starting.

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 on all but
Cooper S models. Automatic advance is
mechanical only on Cooper S models. The
mechanical governor mechanism comprises
two lead weights, which move out from the
distributor shaft, due to centrifugal force, as
the engine speed rises. 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.

Certain models are also fitted with a
transmission-controlled ignition advance
system. The system consists of a vacuum line
connected to the distributor-to-inlet manifold
vacuum hose, which runs to an inhibitor
switch located behind the gearchange remote
control housing. A solenoid valve, operated by
the inhibitor switch, is mounted in this vacuum
line. When fourth gear is selected, the inhibitor
switch energises the solenoid valve, and
increased vacuum is applied to the advance
mechanism of the distributor. When anything
other than fourth gear is selected, the system
is de-energised; vacuum is vented to
atmosphere, the vacuum line to the distributor
is sealed, and the system reverts to normal
operation.

Electronic ignition system -
carburettor models

The Lucas electronic ignition system used
on later 1275 cc engines 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 arms passes
through the magnetic field of the pick-up caoll,
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 advances are used in the
accustomed manner.
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Because there are no contact breaker
points to wear out, the electronic ignition
system is extremely reliable. As long as the
distributor is lubricated, the spark plugs
inspected or renewed at the specified
maintenance intervals, and the leads and
connections kept clean and dry, it is very
unlikely that trouble will be experienced.

Electronic ignition system - fuel
injection models

The ignition system used on fuel injection
models is fully electronic in operation,
incorporating the Electronic Control Unit
(ECU) (situated on the right-hand side of the
engine compartment), a distributor (driven off
the camshaft via a skew gear), a crankshaft
sensor (mounted on the flywheel/torque
converter housing, to register with the reluctor
ring fixed to the rear of the flywheel/torque
converter), as well as the spark plugs, HT
leads, ignition coil, and associated wiring. The
system is divided into two circuits; primary
(low tension/LT) and secondary (high
tension/HT). The primary circuit consists of
the battery, ignition switch, ignition coil
primary windings, ECU and wiring. The
secondary circuit consists of the ignition coll
secondary windings, the distributor cap and
rotor arm, the spark plugs, and the HT leads
connecting these.

The ECU controls both the ignition system
and the fuel injection system, integrating the
two in a complete engine management
package; refer to Chapter 4B for information
relating to the fuel injection side of the system.

As far as the ignition system is concerned,
the ECU receives information in the form of
electrical impulses or signals from the
crankshaft sensor, from the coolant
temperature sensor (which supplies it with
engine temperature), from the throttle pedal
switch (which tells it when the throttle is
closed) and from the manifold absolute
pressure sensor (which gives it the load on the
engine). The crankshaft sensor works in
conjunction with the reluctor ring, which is
bolted onto the back of the flywheel. The
reluctor ring has thirty-four poles on it, spaced
10° apart, with two missing poles 180° apart;
the missing poles identify the cylinder TDC
positions. The sensor reads these poles, to
provide an accurate assessment of the engine
speed and crankshaft position to the ECU.

All the above signals are compared by the
ECU, with set values pre-programmed
(mapped) into its memory; based on this
information, the ECU selects the ignition
timing appropriate to those values, and
controls the ignition coil accordingly.

Note that this means that the distributor is
just that, a distributor of the HT pulse to the
appropriate spark plug; it has no effect
whatsoever on the ignition timing. Also, the
system is so sensitive that, at idle speed, the
ignition timing may be constantly changing;
this should be remembered if trying to check
the ignition timing.

2 Ballasted ignition system
(carburettor models) -
identification

1 As mentioned in Section 1, certain models
may be fitted with a ballasted ignition system
to improve ignition performance when
starting.

2 To determine if a vehicle is equipped with a
ballasted ignition system, check for the
presence of a supplementary wiring harness,
incorporating the white/pink ballast resistor
lead, between the fuse block and the ignition
coil LT terminal.

3 The ballast resistor lead replaces the
original coil feed. The original lead is colour-
coded white, and is retained in the harness to
accommodate vehicles not fitted with a
ballasted system. Do not connect this white
lead to the ignition coil; it must remain taped
to the harness.

4 Failure to observe this warning will result in
coil overheating and premature contact
breaker point failure. Similar damage will
occur if a coil designed for use with a
ballasted system is fitted to a non-ballasted
system, this being due to the excessive
primary current produced. Should it ever be
necessary to renew the coil, ensure that the
replacement is of the correct type.

3 Ignition system (carburettor
models) - testing

3
Ay
LN

Contact breaker ignition system

1 By far the majority of breakdown and running
troubles are caused by faults in the ignition
system, either in the low tension or high tension
circuit. There are two main symptoms indicating
ignition faults. Either the engine will not start or
fire, or the engine is difficult to start and
misfires. If it is a regular misfire, ie the engine is
only running on two or three cylinders, the fault
is likely to be in the secondary or high tension
circuit. If the misfiring is intermittent, the fault
could be in either the high or low tension
circuits. If the engine stops suddenly or will not
start at all, it is likely that the fault is in the low
tension circuit. Loss of power and overheating,
apart from carburettor settings, are normally
due to faults in the distributor or incorrect
ignition timing.

Engine fails to start

2 If the engine fails to start and the car was
running normally when it was last used, first
check there is fuel in the fuel tank. If the engine
turns over normally on the starter motor and
the battery is evidently well charged, then the
fault may be in either the high or low tension
circuits. First check the HT circuit. If the
battery is known to be fully charged, the
ignition light comes on and the starter fails to
turn the engine, check the tightness of the

leads on the battery terminals and the security
of the earth lead at its connection on the body
(don’t forget to check the engine to body earth
strap as well). It is quite common for the leads
to have worked loose, even if they look and
feel secure. If one of the battery terminal posts
gets very hot when trying to work the starter
motor, this is a sure indication of a faulty
connection to that terminal.

3 One of the most common reasons for bad
starting is wet or damp spark plug HT leads
and distributor. Remove the distributor cap. If
condensation is visible internally, dry the cap
with a rag and wipe over the HT leads. Refit
the cap and spray the cap, leads and spark
plugs with a water dispersant aerosol.

4 If the engine still fails to start, check that HT
voltage is reaching the spark plugs by
disconnecting each plug lead in turn at the
spark plug end and holding the end of the
cable about 5 mm away from the cylinder
block. If the plug caps are not detachable,
insert a nail or piece of stiff wire into the cap.
Hold the lead with insulating material - eg a
rubber glove, a dry cloth, or insulated pliers.
With the ignition switched on, have an
assistant crank the engine on the starter
motor: a strong blue spark should be seen and
heard to jump from the end of the lead to the
block. If it does, this suggests that HT voltage
is reaching the plugs, and that either the plugs
themselves are defective, the ignition timing is
grossly maladjusted, or the fault is not in the
ignition system. If the spark is weak or absent,
although the cranking speed is good, proceed
with the checks below.

5 Remove the HT lead which enters the
centre of the distributor cap. Hold the end
near the block and repeat the check above. A
good spark now, if there was none at the plug
lead, indicates that HT voltage is not being
transmitted to the plug leads. Check the rotor
arm, distributor cap and HT leads thoroughly
as described in Chapter 1. If there is no spark
at the HT lead from the coil, check the
connections at the coil end of the lead. If it is
in order start checking the low tension circuit
as follows.

6 Separate the contact breaker points with a
piece of paper between their contact faces
then switch on the ignition. Using a 12 volt
voltmeter or a 12 volt bulb and two lengths of
wire, test between the low tension wire to the
coil (marked SW or +) and earth. No reading
indicates a break in the supply from the
ignition switch. Check the wiring and the
connections at the switch and correct any
problems found. A reading on the voltmeter or
illumination of the test bulb indicates that
voltage is reaching the coil and the problem is
therefore a faulty coil, faulty condenser or a
broken lead between the coil and distributor.
7 Remove the condenser from the baseplate
on Lucas distributors or disconnect the
condenser lead on the Ducellier version. With
the contact breaker points open, test between
the moving point and earth. If there is now a
reading then the fault is in the condenser. Fit a
new condenser and the engine should start.

5B
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8 With no reading from the moving point and
earth, test between the coil negative terminal
(marked CB or -) and earth. A reading here
indicates a broken wire between the coil and
distributor which must be repaired. No reading
confirms that the coil has failed and must be
renewed. If the coil is to be renewed, ensure
that the correct type is obtained. The coils
used on ballasted and non-ballasted systems
are not interchangeable (see Section 2 for
further details).

9 Where a ballasted ignition system is fitted, if
the engine starts when the starter is operated,
buts stops as soon as the ignition key is
returned to the normal running position, the
resistive wire may be open circuit. Connect a
temporary lead between the coil positive (SW
or +) terminal and the battery positive terminal.
If the engine now runs correctly, renew the
resistive wire. Note: Bypassing the resistive
wire in this way must only be done briefly for
the purpose of this test. The wire must not be
permanently bypassed, otherwise the coil will
overheat and be irreparably damaged.

Engine misfires

10 Uneven running and misfiring should first
be checked by seeing that all leads,
particularly HT, are dry and connected
properly. Ensure that they are not shorting to
earth through broken or cracked insulation. If
they are you should be able to see and hear it.
If not, then check the plugs, contact breaker
points and condenser just as you would in a
case of total failure to start. A regular misfire
can be isolated by removing each HT lead
from its spark plug in turn, (taking precautions
against electric shock) while the engine is
idling. Removing a good lead will accentuate
the misfire, whilst removing the defective lead
will make no difference.

11 Once the defective cylinder is located,
switch off the engine, remove the lead from
the spark plug again and hold the end about 5
mm away from the cylinder block. If the plug
caps are not detachable, insert a nail or piece
of stiff wire into the cap. Restart the engine. If
the sparking is fairly strong and regular, the
fault must lie in the spark plug. Remove and
examine its condition as described in Chap-
ter 1. If the spark plug is proved to be
satisfactory, there may be an internal engine
problem such as loss of compression on the
defective cylinder. Carry out a compression
test, as described in Chapter 2A to determine
the condition of the engine internally.

12 |If there is no spark at the end of the HT
lead, or if it is weak and intermittent, check
the entire length of the lead from the
distributor cap to the spark plug. If the
insulation is cracked or perished, renew the
lead. Check the connections at the distributor
cap at the same time.

13 |If there is still no spark, carefully examine
the condition of the distributor cap as
described in Chapter 1, looking closely for
signs of cracks or tracking between the
internal segments.

14 Apart from the ignition timing being
incorrect, other causes of misfiring have
already been dealt with under the sub-Section
dealing with the failure of the engine to start.
To recap, these are:

a) The coil may be faulty giving an
intermittent misfire.

b) There may be a damaged wire or loose
connection in the low tension circuit.

¢) The condenser may be short-circuited.

d) There may be a mechanical fault in the
distributor (incorrectly assembled contact
breaker points or broken contact breaker
spring).

15 If the ignition timing is too far retarded it
should be noted that the engine will tend to
overheat and there will be a quite noticeable
drop in power. If the engine is overheating and
the power is down, and if the ignition timing is
correct, then the carburettor should be checked
as it is likely that this is where the fault lies.

Electronic ignition system

Note: Refer to the warning given in Section 1 of
Part A of this Chapter before starting work.
Always switch off the ignition before
disconnecting or connecting any component and
when using a multi-meter to check resistances.

Warning: Voltages produced by
an electronic ignition system are
considerably higher than those
produced by conventional
ignition systems. Extreme care must be
taken when working on the system with the
ignition switched on. Persons with
surgically-implanted cardiac pacemaker
devices should keep well clear of the ignition
circuits, components and test equipment.

General

16 Electronic ignition is normally very
reliable; if it does fail, such failure tends to be
complete. If a fault does occur, or if
performance is suspect, the following test
procedure should be used to isolate the
problem area.

17 An electrical multi-meter which can
measure voltage and resistance (ohms) will be
required for testing purposes.

Electronic ignition system test
procedure

Refer to the accompanying table

18 If, after carrying out the test procedures
the ignition amplifier module is diagnosed as
being faulty, make sure that the wiring is
intact and secure.

Test

2 s the voltage at the coil “+” terminal within
1 volt of battery voltage?

on the starter. Does the bulb flash?

20 kohms?

coil, distributor cap or rotor arm?
8 Is the ignition timing correct?

9 Are the spark plugs in good condition?

sound?
Section

of the distributor pick-up coil between 950
and 1150 ohms?

1 Is the battery voltage greater than 11.7 volts?

3 Is the resistance between the ignition coil “+”
and “-” terminals between 0.4 and 0.9 ohms?

4 |s the resistance between the ignition coil “+”
and HT terminals between 5.0 and 15.0 kohms?

5 Connect a low-wattage bulb across the ignition
coil “+” and “-” terminals, and spin the engine

6 Is the resistance of any HT lead greater than

7 Are there any signs of tracking on the ignition

10 Are the ignition amplifier module connections

11 With the module removed, is the resistance

Remedy
Yes: Proceed to Test 2
No: Recharge the battery

Yes: Proceed to Test 3

No: Faulty wiring or connector between
ignition switch and caoil, 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: See paragraphs 18 to 21 of this

Yes: See paragraphs 18 to 21 of this Section
No: Renew the distributor pick-up coll
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19 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.
20 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.

21 Check that the LT leads are correctly
fitted to the ignition coil.

4 Ignition system (fuel
injection models) - testing

Vi

1 If a fault appears in the engine management
(fuel injection/ignition) system first ensure that
the fault is not due to a poor electrical
connection or poor maintenance; ie, check
that the air cleaner filter element is clean, the
spark plugs are in good condition and
correctly gapped, that the engine breather
hoses are clear and undamaged, referring to
Chapter 1 for further information. Also check
that the accelerator cable is correctly adjusted
as described in Chapter 4B. If the engine is
running very roughly, check the valve
clearances and compression pressures as
described in Chapter 1 and 2A.

2 The only ignition system checks which can
be carried out by the home mechanic are
those described in Chapter 1, relating to the
spark plugs, HT leads, rotor arm and
distributor cap, and the ignition coil test
described in Section 10 of this Chapter.

3 If these checks fail to reveal the cause of
the problem the vehicle should be taken to a
suitably equipped Rover dealer for testing. A
wiring block connector is incorporated in the
engine management circuit into which a
special electronic diagnostic tester can be
plugged. The tester will locate the fault quickly
and simply alleviating the need to test all the
system components individually which is a
time consuming operation that carries a high
risk of damaging the ECU.

:.. -3 II-E -.".._-'

5.1 Removing the distributor cap

5 Contact breaker points -
adjustment

Vi

1 If an ignition shield is fitted over the front of
the engine, release the three plastic retaining
lugs and lift away the shield. Detach the two
spring clips or undo the two screws securing
the distributor cap to the distributor body and
lift off the cap (see illustration).

2 On models that have a distributor shield
attached to the inner front panel, remove the
ignition coil HT lead from the centre of the
distributor cap. Now detach the two
distributor cap securing spring clips or
screws. With careful manipulation it should be
possible to withdraw the distributor cap
upwards through the small space between the
rotor arm and the distributor shield. If difficulty
is experienced, undo and remove the
retaining screws and lift out the shield.

3 With the distributor cap removed, clean and
inspect it thoroughly as described in Chapter 1.
4 Gently prise the contact breaker points
open to examine the condition of their faces. If
they are rough and pitted or dirty, they should
be renewed. Disregard any blue discoloration
which may be apparent on their faces. This is
due to the formation of tungsten oxide; it has
no detrimental effect on ignition performance
nor is it indicative of condenser failure.

5 Assuming that the points are in a
satisfactory condition, or that they have been
renewed, the gap between the two faces
should be measured using feeler blades. Note
however that on later models no contact
breaker points gap is quoted by the
manufacturers. On these models, the gap can
only be adjusted using the dwell angle
method described from paragraph 10 onward.

5.6a Contact breaker points adjustment -
Lucas 25D4 distributor

1 Screwdriver slot for adjustment
2 Contact plate securing screw
3 Contact breaker points

6 To adjust the gap using feeler blades, turn
the engine over until the heel of the contact
breaker arm is on the peak of one of the four
cam lobes. On manual transmission models,
the engine can be turned over quite easily by
engaging top gear and moving the car
backwards or forwards until the points are
fully open. This should only be done on level
ground; and make sure that the car cannot
run away! An alternative method, and the
method that should be used on automatic
transmission models, is to press the fan belt
midway between the water pump pulley and
dynamo or alternator pulley and then turn the
fan blades. With the points fully open, a feeler
blade equal to the contact breaker points gap,
as stated in the Specifications, should now
just fit between the contact faces (see
illustrations).

TY\ZN[d) Turning the engine will be

m easier if the spark plugs are

removed first - see Chapter 1.

5.6b Contact breaker points adjustment -
Lucas 45D4 and 59D4 distributor

A Non-sliding contact type
Sliding contact type

Rotor arm

Screwdriver slot for adjustment
Contact plate securing screw
Contact breaker points

AWNPFPD
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5.6¢c Contact breaker points adjustment -
Ducellier distributor

Rotor arm

Contact breaker points
Contact plate securing screw
Screwdriver slot for adjustment

A wWN R

7 If the gap is too large or too small, slacken
the contact breaker securing screw slightly
using a short screwdriver. Now insert the
screwdriver into the slot on the side or at the
rear of the contact breaker plate and move the
plate in the desired direction to increase or
decrease the gap (see illustration).

8 Tighten the securing screw and recheck the
gap.

9 With the points correctly adjusted, refit the
distributor cap and ignition shield or
distributor shield if previously removed.

10 If a dwell meter is available, a far more
accurate method of setting the contact
breaker points gap is by measuring and
setting the distributor dwell angle.

11 The dwell angle is the number of degrees
of distributor cam rotation during which the
contact breaker points are closed, ie the
period from when the points close after being

- y

5.6d Using feeler blades to check the contact breaker points gap

opened by one cam lobe until they are
opened again by the next cam lobe. The
advantages of setting the points by this
method are that any wear of the distributor
shaft or cam lobes is taken into account, and
also the inaccuracies of using a feeler blade
are eliminated. In general, a dwell meter
should be used in accordance with the
manufacturer’s instructions. However, the use
of one type of meter is outlined as follows.

12 To set the dwell angle, remove the
distributor cap and rotor arm, and connect
one lead of the dwell meter to the + terminal
on the coil, and the other lead to the - coil
terminal.

13 Whilst an assistant turns on the ignition
and operates the starter, observe the reading
on the dwell meter scale. With the engine
turning over on the starter, the reading should
be as stated in the Specifications. Note:
Fluctuation of the dwell meter needle
indicates that the engine is not turning over
fast enough to give a steady reading. If this is
the case, remove the spark plugs and repeat
the checks.

14 If the dwell angle is too small, the contact
breaker point gap is too wide, and if the dwell
angle is excessive, the gap is too small.

15 Adjust the contact breaker points gap,
while the engine is cranking using the method
described in paragraph 7, until the correct
dwell angle is obtained.

16 When the dwell angle is satisfactory,
disconnect the meter and refit the rotor arm,
distributor cap and ignition or distributor
shield.

6 Contact breaker points -
renewal

Vi

Note: Carburettor models without electronic
ignition may be fitted with either a Lucas
23D4, 25D4, 45D4, 59D4 or Ducellier
distributor. Identify the unit being worked on
by referring to the illustrations and then

5.7 Adjusting the contact breaker points

proceed as described below according to
distributor type.

Lucas 23D4 and 25D4

1 Remove the distributor cap as described in
the previous Section then withdraw the rotor
arm from the distributor spindle.

2 Undo and remove the small terminal nut,
together with the washer under its head, if
fitted. Lift off the flanged nylon insulator, the
condenser lead, and the low tension lead from
the terminal post.

3 Using a short screwdriver, unscrew the
single screw securing the adjustable contact
breaker plate to the distributor baseplate. Lift
off the screw and flat washer, taking care not
to drop them inside the distributor. The
contact breaker points can now be withdrawn.
4 To refit the points, first position the
adjustable contact breaker plate and secure it
with the retaining screw and washer. Fit the
fibre washer to the terminal post (and pivot
post where applicable), and then place the
contact breaker arm over it. Insert the flanged
nylon insulator with the condenser lead
immediately under its head, and the low
tension lead under that, over the terminal
post. Place the washer over the terminal post
and finally the retaining nut.

5 If a one-piece contact breaker point
assembly is being refitted, position the
contact assembly on the distributor baseplate
and refit the retaining screw and washer.

6 Place the condenser lead and low tension
lead under the head of the upper nylon
insulator, and then fit the insulator to the
terminal post. Finally refit the washer and
retaining nut.

7 The contact breaker points gap should now
be adjusted as described in the previous
Section.

Lucas 45D4 and 59D4

8 Remove the distributor cap as described in
the previous Section then withdraw the rotor
arm from the distributor
illustration).

spindle (see
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9 Using a short screwdriver, unscrew the
single screw securing the adjustable contact
breaker plate to the distributor baseplate. Lift
off the screw and washer, taking care not to
drop them inside the distributor.

10 Lift the contact assembly off the
baseplate and detach the tensioning arm from
the insulator. Release the terminal containing
the condenser and low tension leads from the
end of the arm and then lift away the contact
breaker points (see illustrations).

11 To refit the points first engage the terminal
containing the condenser and low tension
leads with the end of the tensioning arm.
Make sure that the black lead is uppermost.
12 Position the tensioning arm in the
insulator, place the contact assembly on the
baseplate and refit the retaining screw and
washer.

13 The contact breaker points gap should
now be adjusted as described in the previous
Section.

Ducellier

14 Remove the distributor cap as described
in the previous Section then withdraw the
rotor arm from the distributor spindle.

15 Disconnect the contact breaker
tension lead at the connector.

16 Using a small screwdriver or pointed-nose
pliers, carefully extract the circlip securing the

low
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6.10a . . . and with the retaining screw removed, lift the contact

moving contact arm to the pivot post.
Remove the washer and lift off the moving
contact arm and low tension lead assembly.
17 Unscrew the single screw securing the
adjustable contact breaker plate to the
baseplate. Lift off the screw and washer
taking care not to drop them inside the
distributor. Now lift away the breaker plate.
18 To refit the points first position the
adjustable contact breaker plate on the
baseplate and refit the retaining screw and
washer.

19 Place the moving contact arm over the
pivot post and engage the tensioning arm with
the insulator. Refit the washer and circlip to
the pivot post.

20 Enter the grommet of the low tension lead
into the slot on the side of the distributor and
reconnect the lead.

21 The contact breaker points gap should
now be adjusted as described in the previous
Section.

7 Condenser - testing, removal §§
and refitting %
\

Note: Carburettor models without electronic
ignition may be fitted with either a Lucas
23D4, 25D4, 45D4, 59D4 or Ducellier
distributor. Identify the unit being worked on
by referring to the illustrations accompanying
Section 5, then proceed as described below
according to distributor type.

Testing

1 The purpose of the condenser (sometimes
known as a capacitor) is to prevent excessive
arcing of the contact breaker points, and to
ensure that a rapid collapse of the magnetic
field, created in the coil, and necessary if a
healthy spark is to be produced at the plugs,
is allowed to occur.

2 The condenser is fitted in parallel with the
contact breaker points. If it becomes faulty it

assembly off the baseplate

6.10b The LT terminal can then be detached from the

will cause ignition failure, as the points will be
prevented from cleanly interrupting the low
tension circuit.

3 If the engine becomes very difficult to start,
or begins to miss after several miles of
running, and the contact breaker points show
signs of excessive burning, then the condition
of the condenser must be suspect. When
examining the contact breaker points,
disregard any blue discoloration which may
be apparent on their faces. This is due to the
formation of tungsten oxide, and has no
detrimental effect on ignition performance; it
is not indicative of condenser failure. A further
test can be made by separating the points by
hand, with the ignition switched on. If this is
accompanied by an excessively strong flash,
it indicates that the condenser has failed.

4 Without special test equipment, the only
reliable way to diagnose condenser trouble is
to renew the suspect unit and note if there is
any improvement in performance.

5 Removal and refitting of the condenser
varies according to distributor type as follows.

Removal

Lucas 23D4 and 25D4

6 Remove the distributor cap and rotor arm,
referring to Section 5 if necessary.

7 Undo and remove the nut and washer (if
fitted) from the contact breaker terminal post.
Withdraw the flanged nylon insulator and
release the condenser lead.

8 Undo and remove the small screw securing
the condenser to the distributor baseplate and
lift the condenser away.

Lucas 45D4 and 59D4

9 Remove the distributor cap and rotor arm,
referring to Section 5 if necessary.

10 Release the contact breaker points
tensioning arm from the insulator and detach
the condenser and low tension lead terminal
from the end of the arm.

11 Undo and remove the small screw

securing the condenser to the distributor
baseplate.

tensioning arm

5B
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8.5 The timing marks on the flywheel can
be viewed through the aperture in the
housing using a mirror

12 Disconnect the distributor low tension
lead at the connector, push the lead and
grommet into the inside of the distributor
body and lift away the condenser complete
with low tension lead assembly.

Ducellier

13 On the Ducellier distributor the condenser
is mounted externally and removal consists of
simply disconnecting the lead and undoing
the retaining screw.

Refitting

14 In all cases, refitting is the reverse
sequence to removal. On the Lucas 45D4 and
59D4 distributors, ensure that when the
terminal is connected to the tensioning arm,
the black lead is uppermost.

8 Distributor - removal and %
refitting §
SN

Removal

1 Release the three plastic retaining lugs and
lift the ignition shield off the front of the
engine. On models that have a distributor
shield attached to the inner front panel, undo
and remove the retaining screws and
withdraw the shield.

2 Spring back the two distributor cap
retaining clips or undo the screws then place
the distributor cap to one side.

3 Gain access to the ignition timing marks by
undoing the two bolts securing the inspection
plate to the top of the flywheel housing and
lifting off the plate. On models fitted with
automatic transmission, withdraw the rubber
grommet from the top of the converter
housing. On later models there is a timing
scale on the timing cover, together with a
notch or pointer on the crankshaft pulley.

4 Turn the engine over until No 1 piston is
approaching TDC on the compression stroke.
This can be checked by removing No 1 spark
plug and feeling the pressure being developed
in the cylinder as the piston rises, or by
removing the rocker cover and noting when
the valves of No 4 cylinder are rocking, ie the
inlet valve just opening and the exhaust valve

just closing. On manual transmission models,
the engine can be turned over quite easily by
engaging top gear and moving the car
forwards. This should only be done on level
ground; and make sure that the car cannot
run away! An alternative method, and the
method that should be used on automatic
transmission models, is to press the fan belt
midway between the water pump pulley and
dynamo or alternator pulley and then turn the
fan blades.

5 Continue turning the engine, in the correct
direction of rotation, until No 1 piston is at
TDC on the compression stroke. Verify this by
checking that the timing marks are aligned.
The timing marks on the flywheel (or torque
converter), and the pointer on the housing,
can be viewed through the inspection
aperture using a small mirror (see
illustration). The 1/4 mark on the flywheel or
torque converter indicates TDC and should be
aligned with the pointer in the housing. On
later models with a timing scale on the timing
cover, the notch in the crankshaft pulley
should be aligned with the 0 pointer on the
timing cover scale.

6 The distributor rotor arm should now be
pointing towards the No 1 spark plug HT lead
segment in the distributor cap indicating that

the crankshaft is correctly positioned with
number 1 cylinder at TDC on its compression
stroke. Temporarily place the cap in position
to verify this if necessary. If the rotor arm is
pointing at the No 4 HT lead segment in the
cap, rotate the crankshaft one full turn (360°)
until the TDC timing marks are realigned and
the rotor arm is pointing at the No 1 segment.
7 On carburettor models, detach the
distributor vacuum advance pipe from the
vacuum unit (where applicable), then either
disconnect the low tension (LT) lead at the
connector or disconnect the ignition amplifier
multiplug according to distributor type (see
illustration).

8 Using a dab of paint or a small file, make a
mark between the distributor body and the
clamping plate. This will ensure that the
distributor is refitted in exactly the same
position and that the timing is not lost.

9 If the distributor is retained by a clamping
plate having a pinch bolt and nut, slacken one
of the bolts securing the clamping plate to the
cylinder block and then slacken the pinch
bolt. If a C-shaped plate is used to retain the
distributor, undo and remove the securing
bolt and lift away the plate.

10 The distributor can now be withdrawn
from the engine.

Hives?

8.7 Distributor removal

1 HTlead 3
2 LT lead terminal 4
connector
Inset: Timing marks: A

Vacuum pipe connection
Clamp securing bolts and 6 Spring clip
spring washers

Automatic transmission

5 Clamp nut and bolt

7 Distributor cap
B Manual transmission
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8.12 Correct distributor rotor arm offset
and body position (No 1 cylinder at
TDC on compression stroke) -
fuel-injected models

Refitting

11 Ensure that the crankshaft is still positioned
so that number 1 cylinder is at TDC on its
compression stroke, then refit the distributor to
the engine, aligning the drive dog with the slot in
the drive. When inserting the distributor into the
engine aperture, press down lightly on the
distributor body and at the same time rotate the
distributor shaft slightly. When the lug on the
distributor drive dog engages with the slot on
the driveshaft, the distributor will move in
toward the engine a further 6.3 mm.

12 If the original distributor is being refitted,
align the marks made on removal between the
distributor body and clamp plate. If a new
distributor is being fitted to carburettor models,
turn the distributor body until the rotor arm is
pointing toward the No 1 HT lead segment in
the distributor cap. If a new distributor is being
fitted to fuel injection models, turn the
distributor body until the rotor arm and body
are aligned as shown (see illustration).

~NOoO o WNPE

9.3 Exploded view of Lucas 25D4 distributor

Distributor cap
Brush and spring
Rotor arm
Condenser
Terminal and lead
Moving baseplate
Fixed baseplate

8 Cam screw

9 Cam

10 Advance spring

11 Earth lead

12 Contact breaker points
13 Driving dog

14 Bush

16 Cap retaining clips

17 Shaft and action plate
18 Bob weights

19 Vacuum unit

20 O-ring oil seal

21 Thrust washer

22 Taper pin

15 Clamp plate

13 With the distributor correctly positioned,
tighten the pinch bolt and clamp plate bolt or
refit the C-shaped plate and tighten the bolt.
14 Refit the cap to the distributor, and secure
with the clips or retaining screws.

15 If removed, refit the rocker cover and
reconnect any disturbed spark plug HT leads.
16 On carburettor models, reconnect the
distributor wiring and vacuum advance pipe.
17 Before refitting the remainder of the
components on carburettor models, the
ignition timing must be checked and adjusted
as described in Section 13.

9 Distributor - dismantling,
inspection and reassembly

V(e

Note: The following procedures are applicable
to the distributors fitted to carburettor models.
The distributor fitted to fuel injection models
consists simply of a shaft and housing and
cannot be dismantled. Check the cost and
availability of replacement parts before
proceeding. If the distributor is excessively
worn it may be beneficial (or necessary) to
obtain a reconditioned unit.

Dismantling

Lucas 23D4 and 25D4

1 Remove the distributor from the car as
described in Section 8.

2 Withdraw the rotor arm from the distributor
spindle and then remove the contact breaker
points as described in Section 6.

3 Undo and remove the single retaining
screw and lift off the condenser (see
illustration).

4 Unhook the vacuum unit operating spring
from the post on the distributor baseplate (not
23D4).

5 Undo and remove the two small screws and
spring washers which secure the baseplate to
the distributor body. Note that one of these
screws also retains the baseplate earth lead.
6 Now carefully lift out the baseplate.

7 Make a note of the position of the rotor arm
drive slot, in the spindle, in relation to the
offset driving dog at the opposite end of the
distributor. It is essential that this is
reassembled correctly, otherwise the ignition
timing will be 180° out.

8 Undo and remove the cam spindle retaining
screw which is located in the centre of the
rotor arm drive.

9 Remove the two centrifugal advance weight
tension springs and then lift off the cam
spindle. It is quite likely that the cam spindle
will prove difficult to remove and will not slide
readily off the shaft. If this is the case, apply
liberal amounts of penetrating oil to the top of
the spindle and rotate it back and forth while
at the same time pulling upward. This should
free the spindle and allow it to be removed
from the shaft.

5B
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9.16 Exploded view of Lucas 45D4 distributor (59D4 similar) 9.22 Exploded view of the Lucas 65DM4 electronic ignition
distributor

1 Rotor 10 Contact set securing screw 1 Distributor cap, carbon brush 8 Reluctor, centrifugal advance
2 Carbon brush and spring 11 Contact set and spring mechanism and shaft
3 Cap 12 Baseplate 2 Rotor arm assembly
4 Condenser (capacitor) 13 Vacuum unit retaining 3 Upper housing 9 Thrustwasher
5 Baseplate securing screw screws and washers 4 Vacuum unit 10 Lower housing
6 Felt pad 14 Vacuum unit link 5 Stator pack, thrust washers 11 O-ring
7 Shaft assembly with steel 15 Vacuum unit and circlip 12 Drive dog and thrustwasher

washer and spacer 16 Parallel pin 6 Pick-up winding 13 Connector and gasket
8 Low tension lead and 17 Pinch bolt and nut 7 Clamp ring 14 Amplifier module

grommet 18 Lockplate

- JCK] Inset indicates correct rotor arm-to-drive dog offset (for carburettor models)
9 Drive dog and thrust washer 19 Distributor body
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10 With the cam spindle removed, the
centrifugal advance weights can now be lifted
out.

11 To remove the vacuum unit, prise off the
small circlip located behind the knurled
adjustment wheel. Now unscrew the
adjustment wheel until the vacuum unit is
released and then withdraw the vacuum unit
from the distributor body. Note: A vacuum
unit is not fitted to the 23D4 type.

12 As the unit is withdrawn, retrieve the
adjustment wheel together with the tension
spring and spring plate. The spring plate is
responsible for the clicks when the
adjustment wheel is turned. This spring plate
together with the circlip are small and easily
lost so put them in a safe place.

13 It is only necessary to remove the
distributor driveshaft if it is thought to be
excessively worn. With a thin punch, drive out
the retaining pin from the driving dog on the
bottom end of the distributor driveshaft. The
shaft can then be removed.

Lucas 45D4 and 59D4

14 Remove the distributor from the car as
described in Section 8.

15 Withdraw the rotor arm from the
distributor spindle and then remove the
contact breaker points as described in
Section 6.

16 Push the low tension lead and grommet
through into the inside of the distributor body
(see illustration). Undo and remove the
single retaining screw and lift off the
condenser and low tension lead assembly.
Note that the condenser securing screw also
retains the baseplate earth lead.

17 Undo and remove the two vacuum unit
securing screws, tilt the vacuum unit to
disengage the pullrod from the baseplate peg,
and withdraw the unit.

18 Undo and remove the two screws
securing the baseplate and the earth lead to
the distributor body. Lift off the earth lead,
lever the slotted segment of the baseplate out
of its retaining groove and withdraw the
baseplate.

19 The distributor driveshaft should only be
removed if it is thought to be worn. After
removal it cannot be further dismantled, and if
necessary must be renewed as an assembly,
complete with centrifugal advance weights
and springs.

20 To remove the driveshaft, drift out the
retaining pin from the driving dog using a thin
punch. Remove the driving dog and
thrustwasher and then lift out the driveshaft
assembly.

Lucas 65DM4

21 Remove the distributor from the car as
described in Section 8.

22 Pull off the rotor arm (see illustration).

23 Remove the two screws and pull the
amplifier module from the connector, then
remove the gasket and pull off the connector.
24 Remove the screws, and separate the
upper housing from the lower housing.

25 Remove the clamp ring and pick-up
winding from the upper housing.

26 Remove the vacuum unit retaining screw,
then extract the circlip and thrustwasher,
withdraw the stator pack from the link arm, and
remove the vacuum unit. Recover the remaining
thrustwasher from the upper housing.

27 Further dismantling is not normally
necessary. However, the shaft assembly may
be removed from the lower housing by driving
the roll pin from the drive dog, after marking
the drive dog in relation to the shaft.

28 Clean and examine all the components,
and renew them as required.

Ducellier

29 Remove the distributor from the car as
described in Section 8.

30 Withdraw the rotor arm from the
distributor spindle and then remove the
contact breaker points as described in
Section 6.

31 Undo and remove the two screws that
secure the condenser, vacuum unit, and one
of the distributor cap retaining clips to the
distributor body (see illustration). Lift away
the condenser and clip.

32 Using a small screwdriver, extract the
circlip securing the serrated eccentric cam to
the D-post. Mark the position of the eccentric
cam in relation to the spring seat of the
vacuum unit operating link.

33 Detach the vacuum unit operating link and
the eccentric cam from the D-post and lift off
the vacuum unit. Store the eccentric cam and
the small circlip safely, as they are easily lost.

Cap
Rotor
Rocker arm clip
Moving contact
assembly
Serrated cam
Eccentric D-post
Fixed contact
Baseplate
Felt pad
10 Cap retaining clips
11 Vacuum unit
12 Condenser
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9.31 Exploded view of Ducellier distributor
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34 Undo and remove the screw securing the
other distributor cap retaining clip and take off
the clip.

35 The distributor baseplate can now be
removed, taking care not to allow the nylon
pressure pad and spring to fly off as the
baseplate is withdrawn.

36 This is the limit of dismantling that can be
carried out on these units. If the driveshaft,
centrifugal advance weights or springs are
thought to be worn, it will be necessary to
obtain a complete new distributor assembly.

Inspection

37 Thoroughly clean all the mechanical parts
in paraffin or a suitable solvent and wipe dry.
38 Examine the contact breaker points as
described in Section 5 and renew them if
necessary.

39 Check the distributor cap, HT leads and
rotor arm as described in Chapter 1.

40 Check the vacuum unit for leaks of the
internal diaphragm, by sucking on the
advance pipe union connection and observing
the movement of the operating spring or arm.
If, when suction is applied, a firm resistance
builds up and the spring or arm moves in
toward the diaphragm then the unit is
satisfactory. If no resistance to suction is felt,
and the operating spring or arm does not
move, then it is likely that the diaphragm is
punctured and the vacuum unit should be
renewed.

41 If working on a Lucas distributor, inspect
the two halves of the baseplate. If the spring
between the plates is damaged or if the two
halves do not move freely, renew the
baseplate.

42 On all distributors, check for excessive
side movement of the distributor shaft in the
bushes. Any excess side play here can greatly
affect the accuracy of the ignition timing and
the overall performance of the car. If wear is
apparent it will be necessary to renew the
complete distributor.

43 Examine the centrifugal advance weights
and pivots for wear, and also check that the
advance mechanism operates smoothly
without binding. If these components are
worn it will be necessary to renew the
complete distributor in the case of the
Ducellier unit, or the shaft assembly in the
case of the Lucas 45D4. Advance weights and
springs should be available separately for the
Lucas 23D4 and 25D4 distributors.

Reassembly

Lucas 23D4 and 25D4

44 |f the distributor shaft has been removed,
lubricate the bearings in the distributor body
with engine oil and refit the shaft. Position the
thrustwasher and driving dog on the end of
the shaft and tap in the retaining pin.

45 Slide the vacuum advance unit into its
location on the side of the distributor body.
Place the spring plate in position, slide the
adjustment wheel tension spring over the

threaded vacuum unit shaft, and then screw
on the adjustment wheel.

46 Set the position of the vacuum unit by
rotating the adjustment wheel until
approximately half the marks on the vacuum
unit vernier scale are visible. Now refit the
small circlip to the end of the shaft.

47 Lay the centrifugal advance weights on the
action plate of the distributor shaft. Lightly
lubricate the shaft and the driving pins of the
distributor spindle. Slide the spindle over the
shaft and engage the driving pins with the
advance weights. Check that when viewed
from the base of the distributor, the large offset
on the driving dog is to the left, with the rotor
arm driving slot on the cam spindle uppermost.
If this is correct, refit the spindle retaining
screw. If not, reposition the spindle by 180°.

48 Refit the two centrifugal advance weight
tension springs to the posts on the action
plate and spindle. Check the action of the
weights by spinning the distributor shaft and
ensure that they are not binding.

49 Refit the baseplate and the two retaining
screws, making sure that the earth lead is
fitted under the head of the nearest screw.
Reconnect the vacuum unit operating spring
to the post on the baseplate.

50 Refit the condenser and secure with the
single retaining screw.

51 Refit the contact breaker points as
described in Section 6, and then place the
rotor arm on the spindle.

52 The distributor can now be refitted to the
car as described in Section 8.

Lucas 45D4 and 59D4
53 Begin reassembly by lubricating the

distributor shaft assembly and sliding it into
the distributor body.

54 Place the thrustwasher and driving dog on
the shaft, with the raised pips of the
thrustwasher toward the driving dog. Position
the driving dog so that the tongues are
parallel with the rotor arm electrode, and the
offset is to the left of its centre line with the
rotor arm pointing upward (see illustration).
55 Secure the driving dog with the retaining
pin. If a new shaft is being fitted, it must be
drilled through the hole in the driving dog to
accept the retaining pin. The drill size will be
either 3.175 mm or 4.762 mm, depending on
the type of driving dog fitted. When drilling,
keep the shaft pressed down into the distributor
body, and the driving dog tight against the body
shank. After fitting the retaining pin, peen over
the edges of the hole in the driving dog slightly
to secure the pin. Make sure that there is a trace
of endfloat of the shaft when the driving dog is
fitted. If necessary, tap the end of the driving
dog to flatten the thrustwasher pips slightly and
increase the endfloat.

56 Position the baseplate on the distributor
body so that the two downward pointing
prongs straddle the screw hole below the
distributor cap clip. Now press the baseplate
into the body until it engages the undercut.

57 Refit the baseplate retaining screws and
the earth lead.

58 Make sure that the baseplate prongs still
straddle the screw hole and refit the vacuum
unit. Engage the pullrod with the baseplate
peg and secure the unit with the two screws.
59 Slide the low tension lead assembly
through the hole in the distributor body and
fully engage the grommet. Position the
condenser on the baseplate and secure it with
the retaining screw. Make sure that the other
end of the earth lead is positioned under the
screw head.

9.54 Correct positioning of the distributor driving dog in relation to the rotor arm -
Lucas 45D4 distributor

1 Driving dog tongues

2 Rotor arm
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60 Refit the contact breaker points as
described in Section 6, and then place the
rotor arm on the spindle.

61 The distributor can now be refitted to the
car as described in Section 8.

Lucas 65DM4

62 Refit the shaft assembly if removed,
locate the drive dog, and drive in the roll pin.
Check that the drive dog offset is positioned
correctly in relation to the rotor arm (see
illustration 9.22).

63 Lubricate the shaft bearing with a little
engine oil. Also lubricate the centrifugal
advance mechanism.

64 Locate the thrustwasher in the upper
housing.

65 Grease the end of the link arm, then insert
the vacuum unit in the upper housing, and
engage the stator pack with the link arm.
Retain the stator pack with the thrustwasher
and circlip, and fit the vacuum unit retaining
screw.

66 Insert the pick-up winding in the upper
housing, centralise the terminals in the
aperture, then fit the clamp ring with the cut-
out over the aperture.

67 Fit the lower housing to the upper
housing, and insert the screws finger-tight.
Rotate the shaft several times, then fully
tighten the screws.

68 Check that the reluctor arms do not touch
the stator pack arms, as they can easily be
bent inadvertently.

69 Fit the connector and gasket.

70 Apply heat-conducting silicone grease to
the mounting face of the amplifier module,
then fit the module and tighten the screws.
Refit the rotor arm.

71 If necessary, renew the O-ring on the
shank of the distributor, then refit the
distributor, as described in Section 8.

Ducellier

72 Lubricate the centrifugal advance weight
pivot posts and the distributor cam sparingly
with general purpose grease.

73 Position the baseplate in the distributor
body, making sure that the nylon pressure
pad and spring are in place, with the pad in
contact with the distributor shaft.

74 Refit the distributor cap retaining clip,
located opposite to the vacuum unit, and
secure with the retaining screw.

75 Position the operating link of the vacuum
unit together with the eccentric cam, over the
baseplate D-post. Turn the eccentric cam so
that it is in the same position relative to the
spring seat of the operating link, as marked
during dismantling. Now carefully refit the
small retaining circlip.

76 Secure the vacuum unit, condenser, and
the remaining distributor cap retaining clip to
the distributor body, using the two screws.

77 Refit the contact breaker points as
described in Section 6, and then place the
rotor arm on the spindle.

78 The distributor can now be refitted to the
car as described in Section 8.

10 Ignition coil - removal, testing
and refitting

Ve

Removal

1 Release the fasteners, and remove the
ignition shield from the front of the engine.

2 Where applicable, slide back the rubber
cover fitted over the end of the coil to expose
the wiring connectors. Disconnect the LT
wiring from the coil terminals, noting their
positions. Disconnect the HT lead from the
centre of the coil.

3 If the coil is mounted on the dynamo, undo
and remove the mounting bracket retaining
bolts and lift off the coil. Slacken the clamp
bolt and slide the coil out of its mounting
bracket.

4 If the coil is mounted on the cylinder head,
slacken and remove the nut securing the coil
to the cylinder head stud, and remove the coil
and bracket assembly from the engine. If
necessary disconnect the suppressor, then
slacken the clamp bolt and slide the coil out of
its mounting bracket.

Testing

5 Testing the coil consists of using a
multimeter set to its resistance function, to
check the primary (LT “+” to “-” terminals) and
secondary (LT “+” to HT lead terminal)
windings for continuity. If the meter is used,
the resistance of either winding can be
checked and compared with the specified
value; note that although no specified value is
given by Rover for the secondary windings, as
a guide, the reading should be in the region of
5 to 15 kohms. The resistance of the coil
windings will vary slightly according to the coil
temperature; those specified are accurate
only when the coil is at 20°C.

6 Using an ohmmeter or continuity tester,
check that there is no continuity between the
HT lead terminal and the coil body.

7 If the coil is faulty, it must be renewed.
Ensure that the correct coil is obtained for the
type of ignition system fitted.

s SR X
11.3 Crankshaft sensor wiring connector

retaining bolt (arrowed) -
manual transmission models

Refitting
8 Refitting is the reverse sequence to

removal, ensuring that the wiring connectors
are securely reconnected.

11 Crankshaft sensor (fuel %
injection models) - removal 2
and refitting ‘:‘E

Removal

Manual transmission models

1 Release the fasteners, and remove the
ignition cover from the front of the engine.
Disconnect the battery negative lead.

2 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”).

3 Remove the tie securing the crankshaft
sensor wiring to the starter motor solenoid,
and undo the bolt securing the wiring
connector to the mounting bracket (see
illustration).

4 Disconnect the sensor wiring connector,
then undo the bolts securing the sensor to the
flywheel housing, and remove the sensor from
the car (see illustration).

Automatic transmission models

5 Disconnect the battery negative lead, then
undo the two bolts securing the ECU
mounting bracket to the right-hand wing
valance, and position the ECU clear of the
crankshaft sensor.

6 Undo the bolt securing the wiring connector
to the mounting bracket, then disconnect the
sensor wiring connector.

7 Slacken and remove the two bolts securing
the sensor to the torque converter housing,
and remove the sensor from the car.

Refitting

8 On all models, refitting is the reverse
sequence to removal, tightening the sensor
mounting bolts to the specified torque.

11.4 Crankshaft sensor location (arrowed)
on manual transmission models -
viewed from underneath

5B
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13.5a Ignition timing marks - manual transmission models

1 Inspection cover 2 Timing marks

12 Reluctor ring (fuel injection %
models) - removal and N
refitting §

Manual transmission models
Removal

1 Remove the flywheel as described in
Chapter 2A.

2 Slacken and remove the two retaining
screws, and remove the reluctor ring from the
rear of the flywheel.

3 Check the ring for obvious signs of wear or
damage, and renew it if necessary.

Refitting

4 Refitting is the reverse sequence to
removal, ensuring that the reluctor retaining
screws are securely tightened.

Automatic transmission models

5 On automatic transmission models, the
reluctor ring is an integral part of the torque

13.5¢c The timing scale located on the
timing cover of later models

1 Timing scale

13.5b Location of timing marks on torque converter -

automatic transmission models

3 Pointer
timing marks

converter assembly, and is not available
separately. Refer to Chapter 2A for
information on torque converter removal and
refitting. If the reluctor ring is damaged, the
completed torque converter assembly must
be renewed.

13 Ignition timing - checking and
adjustment

Vi

Carburettor models

1 In order that the engine can run efficiently, it
is necessary for a spark to occur at the spark
plug and ignite the fuel/air mixture at the
instant just before the piston, on the
compression stroke reached the top of its
travel. The precise instant at which the spark
occurs is determined by the ignition timing,
and this is quoted in degrees before top dead
centre (BTDC). On pre-1976 models the
ignition timing may be checked with the
engine stationary (this is the static ignition
timing), or more accurately with the engine
running, using a stroboscopic timing light. On
post-1976 models a stroboscopic timing light
must be used, as no static values are quoted
by the manufacturer.

2 If the distributor has been dismantled or
renewed, or if its position on the engine has
been altered, it will be necessary to reset the
ignition timing using the following procedure.
3 First ensure that the contact breaker points
are in good condition and that the gap is
correctly set as described in Section 5.

4 To obtain the static timing setting, remove
the distributor cap and place it to one side.
Gain access to the ignition timing marks by
undoing the two bolts securing the inspection
plate to the top of the flywheel housing and
lifting off the plate. On models fitted with
automatic transmission, withdraw the rubber

A Detail showing alternative

B Insert screwdriver to turn
converter

grommet from the top of the converter
housing. On later models there is a timing
scale on the timing cover, together with a
notch or pointer on the crankshaft pulley.

5 The timing marks on the flywheel (or torque
converter), and the pointer on the housing,
can be viewed through the inspection
aperture using a small mirror. The 1/4 mark on
the flywheel or torque converter indicates
TDC, and the 5, 10 and 15 marks indicate 5°,
10°, and 15° of advance before TDC
respectively. On later models with a timing
scale on the timing cover, each pointer on the
scale represents 4° of ignition advance, with
the larger pointer indicating TDC (see
illustrations).

6 Refer to the Specifications at the beginning
of this Chapter for the correct ignition timing
static setting. The distributor number will be
found stamped on the side of the distributor
body, usually just below the vacuum unit (see
illustration).

7 Having determined the correct setting, turn
the engine over until No 1 piston is

approaching TDC on the compression stroke.
This can be checked by removing No 1 spark
plug and feeling the pressure being developed
in the cylinder as the piston rises, or by

Pl O S e
13.6 The distributor number is stamped on
the body below the vacuum unit
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removing the rocker cover and noting when the
valves of No 4 cylinder are rocking, ie the inlet
valve just opening and the exhaust valve just
closing. If this check is not made, it is all too
easy to set the timing 180° out, as both No 1
and No 4 pistons approach TDC at the same
time, but only one is on the compression
stroke. On manual transmission models, the
engine can be turned over quite easily by
engaging top gear and moving the car
forwards. This should only be done on level
ground; and make sure that the car cannot run
away! An alternative method, and the method
that should be used on automatic transmission
models, is to press the fan belt midway
between the water pump pulley and dynamo or
alternator pulley and then turn the fan blades.

Ny Turning the engine will be

easier if the spark plugs are
m removed first - see Chapter 1.
8 Continue turning the engine, in the correct
direction of rotation, until the appropriate
timing mark on the flywheel or torque
converter is in line with the pointer on the
housing.
9 The distributor rotor arm should now be
pointing towards the No 1 spark plug HT lead
segment in the distributor cap. Temporarily
place the cap in position to verify this if
necessary.
10 With the engine set in the correct position
and the rotor arm pointing towards the
appropriate segment, turn the knurled vernier
adjustment wheel, on the distributor (where
applicable), until approximately half the marks
on the vacuum unit timing scale are visible.
11 Next slacken the distributor clamp plate
pinch bolt and turn the distributor body
clockwise until the points are just beginning to
open. If they are already open, turn the
distributor body anti-clockwise until they are
fully closed, then turn it clockwise until they
just begin to open. Now tighten the pinch bolt.
If the distributor incorporates a knurled vernier
adjustment wheel on the vacuum unit a very
fine degree of accuracy can be obtained.
Turning the wheel in the direction “A”
stamped on the vacuum unit advances the
timing, and turning it towards “R” retards it.
Eleven clicks of the wheel represents 1° of
timing movement and each graduation of the
vernier scale is equal to approximately 5° of
timing movement.
12 Difficulty will probably be experienced in
determining exactly when the contact breaker
points open, so the following method can be
used. Connect a 12 volt bulb in parallel with
the contact breaker points (one lead to earth
and the other to the distributor (-) low tension
terminal on the coil). With the ignition switch
on the bulb will light as the points open. The

distributor body should be turned as in
paragraph 11 until the point is reached where
the bulb just lights up.

13 To adjust the ignition timing using a
stroboscopic timing light, first connect the
light in accordance with the manufacturer’s
instructions.

14 Start the engine and allow it to reach
normal running temperature.

15 Refer to the Specifications for the
appropriate ignition timing setting and the
corresponding engine speed.

16 Disconnect the vacuum advance pipe
from the distributor and adjust the engine
speed to that specified (see Chapter 4A).

17 Remove the inspection cover from the
flywheel or converter housing and shine the
light beam into the aperture. Use a mirror to
deflect the beam onto the flywheel or torque
converter. On later models there is an
additional and more easily visible timing scale
on the timing cover, together with a notch or
pointer on the crankshaft pulley

18 Turn the knurled adjustment wheel or
slacken the distributor clamp or pinch bolt
and rotate the distributor body until the timing
marks and pointer appear stationary and
directly in line with each other.

19 Tighten the clamp or pinch bolt, recheck
that the timing is still correct, and then
reconnect the vacuum pipe. After
disconnecting the timing light, reset the engine
idling speed to that specified (Chapter 4A).

20 Whichever method has been used to set
the ignition timing, a thorough road test
should be carried out to ensure that the
engine performance is satisfactory under all
engine load conditions. As a general guide,
the timing is correct if very slight “pinking” can
be heard with the engine labouring (ie at the
point where you would normally change to a
lower gear). Any small corrections necessary
can be made during the road test using the
vernier adjustment wheel, or by turning the
distributor body very slightly in the required
direction.

Fuel injection models

21 While home mechanics with a timing light
and a good-quality tachometer may be able to
check the ignition timing, if it is found to be in
need of adjustment, the car must be taken to
a  suitably-equipped Rover dealer;
adjustments can be made only by re-
programming the fuel injection/ignition system
ECU, using Rover diagnostic equipment con-
nected to the system by the diagnostic
connector. Note also that the timing and idle
speed are under ECU control and may,
therefore, vary significantly from the nominal
values given; without full equipment, any
check is therefore nothing more than a rough
guide.

14 Transmission-controlled %
ignition advance - checking 2\
and component renewal §

Note: This procedure only applies to
carburettor models.

Checking

1 To check the operation of the system,
chock the front wheels, apply the handbrake
and start the engine.

2 Increase engine speed to approximately
2500 rpm.

3 Depress and hold the clutch pedal down
while selecting fourth gear.

4 With fourth gear selected, engine speed
should increase by 300 to 400 rpm.

5 Disengage fourth gear, release the clutch
pedal, and stop the engine.

6 If the system does not respond as
described, check the inhibitor switch
adjustment as described below.

Component renewal

Inhibitor switch

7 Chock the rear wheels then jack up the
front of the car and support it on axle stands
(see “Jacking and vehicle support”). Place the
gear lever in neutral.

8 Disconnect the electrical leads from the
inhibitor switch, located behind the
gearchange remote control housing.

Slacken the locknut securing the switch to its
mounting bracket then unscrew the switch
from the bracket.

9 Fit the switch to the mounting bracket and
adjust as follows before tightening the locknut
or reconnecting the leads.

10 Connect a self-powered test lamp to the
terminals of the inhibitor switch, and screw
the switch out of its mounting bracket until the
lamp lights.

11 Now screw the switch in until the lamp
goes out.

12 Screw the switch in a further one and one
half to two flats, then tighten the locknut.

13 Check that the lamp lights only when the
fourth gear is selected.

14 Remove the test lamp, reconnect the
electrical leads, and carry out the test
procedure previously described.

Solenoid valve

15 Pull the vacuum hoses from the solenoid
valve.

16 Disconnect the electrical leads.

17 Remove the mounting screw, noting the
earth lead, and remove the valve.

18 Refitting is the reverse sequence to
removal, ensuring that the earth lead is fitted
under the mounting bolt.
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