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Introduction

This manual is written spacifically for skilled service
personnel and it is therefore assumed that the
workshop safety and repair procedures generally
accepted by the motor trade are appreciated,
undersiood, and carried out.

Information refating to any subsequent
modification will ba circulated by the igsue of amended
or additional pages.

Each chapter incorporates an issue record sheet.
Raference must be made to these sheets when
determining either the current issua date for a
particular page, or the number of pages contained
within a chapter/section.

Throughout the manual raference is made to the
right-hand and left-hand side of the car, this is
determinad when sitting in the driver's seat.

In order to identify the two banks of engine
cylinders, it should be noted that "A’ bank of cylinders
is on the right-hand side and "B’ bank on the left-hand
side when viewad from the driver's seat.

Service personnel at Rolls-Royce Motor Cars
Lirnited are always prepared to answer queries or give
advice on individual servicing problems. When making
an enquiry it is essential that the full vahicla
identification number {VIN)} is quoted.

Important .

When obtaining information for a particular model
always refer to the appropriate Chapter and/or Section
contents page.
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Communications

All communications should be addressad to one of the
following depending upon the car's domicile.

Rolls-Royce Motor Care Limited
Creww Cheshire CW1 3PL E£ngland
Telephone: 0270 255155

Talex: 36121

Fax: 0270 588548

Rolls-Royce Motor Cars International SA
Au Glapin 1182 St-Prex

Switzerland

Telephone: 021 8062731

Telex: 464216

Fax: 021 B062729

Rollis-Royce Motor Cars Inc.
PO Box 476 Lyndhurst

New Jersey 07071 USA
Telaphane: 201 460 9600
Telex: 427788

Fax: 201 460 9392

Rolls-Royce Motor Cars (Canada) Limited/Limitde
6834 Abrama Street

St. Laurent Quebec H4S 927

Canada

Telephone: 514 335 9898

Fax: 514 335 2457
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Section A2

General information

Health risk

Engine oils

Prolonged and repeated contact with mineral oil will
result in the removal of natural fats from the skin,
leading to dryness, irritation, and dermatitis. In addition,
used engine oil contains potentially harmful
contaminants which may cause skin cancer. Adequate
means of skin protection and washing facilities should
be provided.

Health protection precautions
1. Avoid prolonged and repeated contact with oils,
particularly used engine oils.
2.  Wear protective clothing, including impervious
gloves where practicable.
3. Do not put cily rags in pockets.
4. Avoid contaminating clothes, particularly
underpants, with ail.
5. Overalls must be cleaned regularly. Discard
unwashable clothing and oil impregnated footwear.
6. First aid treatment should be obtained immediately
for open cuts and wounds.
7. Use barrier creams, applying before each work
period, to help the removal of oil from the skin.
8. Wash with soap and water to ensure ail oil is
removed {skin cleansers and nail brushes will help).
Preparations containing lanolin replace the natural skin
oils which have been removed.
9. Do not use fuel, kerosine, diesel fuel, gas oil,
thinners, or solvents for washing skin.
10. If skin disorders develop, obtain medical advice.
11. Where practicable, degrease components prior to
handling.
12. Where there is a risk of eye contact, eye protection
should be worn, for example, chemical goggles or face
shields; in addition an eye-wash facility should be
provided.

See also UK Health and Safety Executive
Cautionary Notice SHW 397 "Effects of Mineral Oil on
the Skin’,

Environmental protection precautions
It is illegal to pour used oil onto the ground, down
sewers or drains, or into water courses.

The burning of used engine cil in small space
heaters or boilers is not recommended unless emission
control equipment is fitted. In cases of doubt check
with the Local Authority.

Dispose of used oil through authorized waste
disposal contractors to licensed waste disposal sites, or
to the waste oil reclamation trade. If in doubt, contact
the Local Authority for advice or disposal facilities.

Exhaust gases
The exhaust gases contain carbon monoxide {CQ),
which is odourless and invisible but very poisonous.

Operating the air conditioning system in a confined
space increases the danger of these gases entering the
car.

ideally, engines should be runin the open where the
exhaust gases can discharge into the atmosphere,
However, when running engines within an enclosed
working area, the exhaust gases must always be
removed safely.

Refer to further text within this manual regarding
the use of exhaust gas extraction hoses and equipment.

Fuel

Fuel may contain up to 5% of benzene as an anti-knock
additive. Benzene is extrernely injuricus to health (being
carcinogenic} therefore, all contact should be kept to an
absolute minimum, particularly inhalation.

Fuel has a sufficiently high vapour pressure to allow
a hazardous build-up of vapour in poorly ventilated
areas. Therefore, any work should be carried outin a
well ventilated area.

Fuel vapour is anirritant to the eyes and lungs, and
if high concentrations are inhaled it may cause nausea,
headache, and depression.

Fuelliquid is anirritant to the eyes and skin and may
cause dermatitis following prolonged or repeated
contact.

When it becomes necessary to carry out work
involving the risk of contact with fuel, particularly for
prolonged periods, it is advisable to wear protective
clothing inciuding safety goggles, gloves, and aprons.

If there is contact with fuel the following
emergency treatment is advised.

Ingestion {swallowing}

Do not induce vomiting. Give the patient milk to drink {if
none is available water can be given). The main hazard
after swallowing fuel is that some of the liquid may get
into the lungs. Send the patient to hospital immediately.

Eyes
Wash with @ good supply of clean water for at least 10
minutes.

Skin contact

immediately drench the affected parts of the skin with
water. Remove contaminated clothing and then wash all
contaminated skin with soap and water.

inhalation [breathing in vapour}

Move the patient into the fresh air. Keep the patient
warm and at rest. If there is loss of consciousness give
artificial respiration. Send the patient to hospital.

High voltage levels
Dangerously high voltage levels are present in an
electronic ignition system. These levels are not only
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present in individual components, but also in the wiring
looms, plugs, sockets, and test connections.

Both primary and secondary circuits are subject to
these high voltages.

Therefore, whenever the system is switched on do
nat touch any components/circuits contained within the
ignition system,

Always wear thick rubber gloves and use insulated
tools when working on the system with the ignition
switched on.

Workshop precautions

Electrical

Always ensure that the battery master switchis turned
to the OFF position or the battery is disconnected,
before disconnecting or connecting any electrical
components. In addition, nate the following.

Never disconnect the battery or switch off the
battery master switch when the engine is running.

Always ensure correct polarity when making cable
connections.

It is recommended that when carrying out tests on
the car wiring, a good quality multi-meter is used.
Never use generator type meters.

Do not use a test lamp on circuitry that contains
electronic components, such as the ignition system.

Before using test equipment always read the
manufacturer’s instructions.

Do not pierce any electrical leads or looms with test
probes, etc.

Do not remove the high tension lead situated
between the ignition coil and distributor when the
engine is running.

Ensure that no arcing takes place between
electrical connections.

Do not supply more than 16 volts direct current to
the ignition system.

Fire
Fuel is highly flammable, therefore great care must be
exercised whenever the fuel system is opened li.e. pipes
or unions disturbed) or the fuel is removed from the
system. Always ensure that ‘'no smaoking’ signs and
CO, {carbon dioxide) fire extinguishers are placed in the
vicinity of the vehicle,

Always ensure that the battery is disconnected
before opening any fuel lines.

{f the fuel is to be removed from the tank, ensure
that it is siphoned intu a suitable covered container.

Fuel

Pressure

The fuel system contains fuel that may be under high
pressure, Therefore, to reduce the risk of possible injury
and fire, always ensure that the system is depressurized
by one of the following methods before commencing
any work that necessitates opening the system.

1. Allow the pressure to fall naturally by switching off
the engine and allowing the vehicle to stand for a
minimum of four hours before opening the system.

2. Clean the inlet connection to the fuel filter. Wrap an

absorbent cloth around the joint and carefully slacken
the pipe nut to release any pressurized fuel from the
systemn. Tighten the pipe nut. Always dispose of the
cloth caretully, in accordance with the prevailing Health
and Safety requlations.

Cleanliness

It is extremely important to ensure maximum

cleanliness whenever work is carried out on the system.
The main points are.

1.  Inorder to prevent the ingress of dirt, always clean

the area around a connection before dismantling ajoint.

2. Having disconnected a joint {either fuel or air)

always blank oft any open connections as soon as

possible.

3.  Any components that require cleaning should be

washed in white spirit and dried, using compressed air.

4. Ifitis necessary to use a cloth when working on the

system, ensure that it is lint-free.

General

Before working on the car, always ensure that the
parking brake is firmly applied, the gear range selector
level is in the park position, and fuse AG is removed from
fuse panel F2 on the main fuseboard.

A number of the nuts, bolts, and setscrews used in
the fuelinjection system are dimensioned to the metric
system, it is important therefore, that when new parts
become necessary the correct replacements are
obtained and fitted.

Terminology

It should be noted that not all of the components listed
are fitted to any one particular mode! or model year of
car. This section merely explains the abbreviation and
operation of the specialist components used in the
systems.

Air flow sensor plate
Balances the air flow entering the induction system
with fuel pressure acting on the control piston.

Air flow sensor potentiometer

Monitors the quantity of air flowing into the engine.
The informationis conveyed to the ECU as a

measure of engine load and is one of the elements used

in the calculation of ignition timing and fuelling

requirements.

Air pressure transducer {APT)

The air pressure transducer monitors induction manifold
pressure, It passes this information to the relevant ECLU
so that the necessary electrica! corrections can be
made to the relevant control system.

On cars fitted with one APT the unit pravides
instantaneous boost pressure information for the fuel
injection and ignition control systems. It also supplies
the information to the boost control system.

On cars fitted with two APTs one assembly is
connected to the fuel injection system and the second
unit is connected to the boost control system,

A2-2

10/88



Air pump clutched puHley

The air injection system is de-activated whenever the
coolant temperature is above 33°C (31°F) or engine
speed exceeds 3000 + 100 rev/min. This is achieved by
dis-engaging the air pump clutch.

Aijr switching valve
The air switching valve comprises a vacuum operated
valve with an integral control solenocid.

At coolant temperatures below 33°C (31°F) the
sclenoid is energized. The resulting vacuum then
applied to the diaphragm chamber opens the valve and
allows injected air to pass to the exhaust manifold.

At coolant temperatures above 33°C {91°F}
the solenoid is de-energized, the vacuurn signal is
inhibited and the injected air is re-routed to the engine
air intake system.

Auxiliary air valve

Allows calibrated increases in idle circuit air flow and
hence engine speed, with closed throttle plates. This
provides the correct mixture strength during cold
starting and warm-up pericds.

Check valves

A check valve is fitted into the air injection pipe tc each
exhaust manifold. The valves prevent the back flow of
exhaust gas.

Cold start injector

Sprays finely atomized fuel during engine cranking (cold
engine} into the induction manifoid. The amount and
duration of cold start injector operation are dependent
upan the coolant temperature.

Control piston

Cylindrical plunger type of valve that movas vertically in
the fuel distributor. A precision machined edge on the
piston opens the metering slits in the fuel distributor.

Coolant temperature sensor

The coolant temperature senscr is located in the
thermostat housing. The internal resistance of the
sensor changes with the engine coolant temperature.

To achieve the correct starting and warm-up
characteristics at low operating temperatures, the ECU
uses the signal it receives from the coolant termperature
sensor to compute the correction factors for the ignition
timing and the fuelinjection system electro-hydraulic
actuator.

Crankshaft reference sensor

Imitiation of Al ignition and subsequent engine firing
order occurs when the front damper mounted reference
pin passes the crankshaft reference sensor.

Differential pressure valves
One for each cylinder, maintains the correct pressure of
fuel at the metering slits.

Dump valve
Allows compressed air to recirculate back through the

air intake. Closure of the dump valve allows induction
manifoid pressure {boost) to build-up during increasing
engine locad, to values predetermined by the boost
control system.

The dump valve also acts as a relief valve if the
boost pressure exceeds a preset level.

Electro-hydraulic actuator (EHA)

Mounted on the fuel distributor, the electro-hydraulic
actuator replaces the warm-up regulator used on K-
Jetronic systems. A positive increase in current {mAj
supply to the EHA results in a corresponding increase in
fuel flow and hence fuel mixture strength.

On 1989 model year cars fitted with the
KE3-Jetronic fuel injection system, it is also possible 1o
have a negative increase in the supply to the EHA which
will ‘lean off’” the mixture.

Engine running sensor

Inhibits the supply of power to the fuel pump unless the
engine is running. The only exception being one by-pass
to the circuit, which allows the fuel pump to operate
when the engine is being ‘cranked’ by the starter motaor,

Engine speed sensor

The signal generated by the rotation of the four
segment timing wheel is sensed by the engine speed
sensor. The information is then conveyed to the K-
Motronic ECU for calculation of the engine speed.

Exhaust gas recirculation valve (EGRI
The operation of this valve is vacuum controlled.

A propartion of exhaust gas is recirculated frem the
exhaust system, through the EGR valve, into the
induction manifold where it mixes with intake air.

Exhaust gas wastegate

Regulates the flow of exhaust gas to the turbocharger
turbine when either boost pressure or engine detonation
reach predetermined levels. The boost control system
actuates wastegate control.

Four segment timing wheel

The four segment timing wheel has four equal length
segments and gaps. Angular relationship of segment to
gapis 54° and 36° respectively, and produces a 60:40
ratio signal for engine speed calculation.

Fuelaccumulator

When the engine is stopped, the small volume of fuel
held in the accurnutator {under pressure from the
accumulator spring} maintains pressure in the primary
fuel circuit to ensure good starting response during the
engine ‘cranking’ operation {i.e. fuelis immediately
available}.

Fuel coaler

The fuel cooleris located in the left-hand side of the
engine compartment. It uses air conditioning system
refrigerant to cool the fuel prior to its return to the tank.
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Fuel distributor
Apportions the fuel eguatly to the injectors adjacent to
each engine cylinder.

Fuel pressure regulator

Maintains a constant primary circuit fuel pressure.
When the engine is stopped, the fuel pressure regulator
allows the system pressure 10 drop rapidly to a value
preset by the fuel accumulator {ie. just below the
injector vaive operating pressure). It also seals the
return line from the lower chambers of the differential
pressure value.

Heated oxygen sensaor

Measures the oxygen content {which is directly related
ta the airffuel ratiol in the exhaust gas and by means of
an electrical signal transmits the information to the
electronic control unit.

Idle speed actuator

The idle speed actuator contains a stepping maotor, the
armature of which is connected to a rotating slide.
This adjusts the cross sectional area of the by-pass
passage.

The duty cycle from the K-Motronic ECU produces
atorgue at the rotating armature which acts against a
return spring.

The by-pass opening is continually adjusted to
maintain the correct engine idle speed under all
potential engine load conditions.

Injector

One injector is used for each engine cylinder and sprays
finely atomized fuel under all running conditions into the
induction system.

Intercooler

A charge air intercooler is fitted below the air cleaner
assembly. 1t is situated in the ambient air stream behind
the air dam and beneath the front bumper. The
intercooler reduces compressed air temperature, this
enables recovery of charge air density and maintains
oplimum engine power output.

KE2-Jetronic electronic control unit (ECL}

Processes input from a chain of engine mounted
sensors and provides the necessary electronic fuel
corrections in terms of DC mA to the electro-hydraulic
actuator. This includes start, post start, warm-up,
acceleration enrichment, and positive induction
manifold pressure compensation,

K-Motronic digital ECU

The K-Motronic ECU is mounted in the ECU
compartment in the rear right-hand corner of the engine
compartment.

The K-Motronic system brings together the
benefits of digital fuel injection (KE3- Jetronic} and
ignition control {EZ 58F) systemns into a single electronic
control unit {ECUJ. Other features of the system include
cold start and warm-up enrichment, idle speed
regulation, and automatic correction of any long term

mixture strength deviations.

On cars fitted with catalytic converters the
K-Motrenic system also provides an ‘on-beard’ self
diagnostic facility.

The engine is equipped with several sensors that
continuously monitor operating parameters such as
engine speed, coolant temperature, and load. The
sensors are connected to the digital ECU which is
programmed with characteristic data for the following
functions, mixture strength control, ignition timing, idle
speed control, and purging of the evaporative emission
control canister.

Knock sensors

Sense crankcase vibration and then produce an output
signal which is processed by the boost electronic
control unit. If knock is present the ECU signals the
boast control valve to divert the compressor pressure
signal more towards the wastegate than atmosphere.

‘On board’ self diagnostic ability

A facia mounted warning panel illuminates to alert the
driver to a humber of possible engine related faults. The
lamp displays the message 'Check Engine’ and is
illuminated when the engine is running and a failure is
identified.

When the ‘Check Engine’ lamp is illuminated a fault
message (in the form of a four digit code} is stored
within the K-Motronic ECU and can be subsegtiently
used to inform warkshop personnel of the faulty
CoOMpONENts or system.

Pressure control valve

Operating from an electrical signal received from the
electranic control unit, the valve varies the fuel pressure
in the lower chambers of the differential pressure valves.

Pressure damper
Dampens the pressure pulses caused by the operation
of the pressure control valve,

Purge control valve

This valve is connected inta the purge line of the fuel
evaporative emission control system. |t regulates the
purge flow rate depending upon engine load and mode
of operation. The valve receives a duty cycle signal from
the engine management system ECU.

Thermal time switch

Situated in the thermostat housing. Depending upan
the temperature of the coalant, it controls the operation
of the cold start injector.

Throttle position switch [TPS)
tdentifies the engine operating mode {i.e. idle, part load,
or tull load).

Part load occurs when the switch contacts are
broken between idle and full load.

Turbocharger
Increases the power and torgue of the engine by
utilizing energy from the exhaust gas.
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Warm-up regulator (WUR)

Increases the control pressure as the engine warms-up
50 that at normal operating temperature, full control
pressure {which is lower than primary system pressure)
is exerted on the end of the control piston.
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Australia, Canada, Jepan, Workshop
Specification UK and all countries not listed Norway and Sweden Austria and Switzerland Middle East and Taiwan and USA Manual
Naturally MNaturally Maturally Naturally Naturally
Aspirated Turbocharged Aspirated Turbocharged Aspirated Turbocharged Aspirated Turbocharged Aspirated Turbocharged
Engine
L4101 B7/88/89 - 87/88/89 - 878889 - B7:88/89 - B87/88/89 - Chapter E
L4107 - B7/88 — 87/88 - a7 - 87/88 - - TSD 4700
L 430 1Tl - 89 - 89 — 859 - B9 - 89
Fuel injection system
Bosch K-Jetronic 87/88/889 - 87/88/8B9 - 87'88:/89 — 87/88/89 - 87/88/89 -
Basch KE2-Jetronic — 8788 - 87/88 - B7 — 87/88 — - Chapter B
Bosch KE3-Jetronic (electronically controlled by TSD 4737
K-Motranic engine management system} - 89 - B9 - 89 - B89 - BS
Fuel system
Recirculatory with in-tank and main pumps 87:88 87/88 B7/88 87/88 B7/88 87 87/88 87/88 87/88 - Chapter C
With fuel cooler Ba Ba BS B9 89 BSg a9 89 89 B9 TSD 4737
Turbocharging system
Boost pressure control system regulating exhaust Chapter D
gas by-passing turbocharger via a wastegate - 87/88/8%9 — B87:88/892 - 87 and 89 — B7/88/8%9 - 89 TSD 4737
Ignition control system
Constant energy type. Lucas 35 DM 8 distributor Chapter &
conventional vacuum and centrifugal advance 87/88/89 — B7/88B/89 - 87 8B/88 - *87/88/89 - B7/88/89 — TSD 4737
Digital non-adjustable EZ 58F.
Twin 2 x 4 cylinder distributor - 87/88 - B7/88 Chapter E
- 87 - 87/88 - - TSD 4737
Digital non-adjustable EZ 58F {electronically
controlled by K-Motronic engine management Chapter 8
system]. Twin 2 x 4 cylinder distributor. - B3 - 89 - 8% - 83 - Ba TSD 4737
Exhaust emission control system
Airinjection system - — B9 89 88/89 B9 - — w87/ 89
88/89 Chapter F
EGR system — - 89 - Bg:B9 — — — ~**g87/88/8% - TSD 4737
Catalytic converter system with closed-loop - - g8 **89 " 8B/BS *+89 — - +87/88/89 +89
Fuel evaporative emission control system
Standard purge control system — — BB/BY - 88/89 - 87/88/8%9 ++87/88 B7/88/89 - Chapter G
TSD 4737
Programmed purge control system - - - 89 - 89 - B9 - 88
Crankcase emission control system
Recirculatory closed breather type B7/BB/BY9 B7/B8/BS B7/88/89 B7/88/89 B7.88/88 87 and 89 B7/88/89 87/88/89 87/88/89 89 Chapter H
TSD 4737
Air intake system
Fitter mounted on right-hand inner wing valance B7/88/89 B87/88 87/88/89 B87:88 87:88/89 87 87/88/89 87/88 87:/88/89 - Chapter J
TSD 4737
With charge air intercooler - B9 - 89 - B9 - 89 - 89
Throttle intake
Rod and lever system B7/88/89 B87/88/89 B87/88/89 B7/88/B9 B7/88/89 87 and B9 87/88/89 B7/88/89 87/88/8B9 89 Chapter K
TSD 4737

*Middle East has revised ignition timing * *Remote CO tapping * * * Other than Australia

1.Japan has excessive exhaust temperature warning T+ With mods for boost system
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Section B2

Fuel injection system
K-Jetronic

Naturally aspirated engines are fittad with the Bosch
K-Jetronic continuous fuel injection systern.

The K-Jetronic system is a mechanicatly and
hydraulicaliy controlled fuel injection system that
requires no form of drive.

The basic principle of operation is that the
accelerator pedal controls the movement of the
throttle plates which regulate the amount of air drawn
into the engine. An air flow sensor fitted upstreamn of
the throttle plates, monitors the quantity of intake air
entering the systern. Dependent upon the volume of
air metered, a fuel distributor apportions a quantity of
fuel to the injector adjacent to each cylinder.

The air flow sensor and the fuel distributor are
cormbined into one assembly known as the mixture
control unit {see fig. B2-2).

The precisely metered quantity of fuel is
continuously sprayed from the injectors in a finely
atomized form into the induction manifold behind the
engine inlet valves. The air/fuel mixture is then drawn
into the engine cylinders whenever an inlet valve
opens. .

Cars fitted with a catalytic converter also have a
‘closed loop' {lambda control} system. This system
accurately controls the air/fuel ratio about the
stoichiometric value which is necessary to achieve
efficient operation of the three-way catalytic
converter.

Air flow sensing

The air flow sensor consists of an air cone in which
moves an air flow sensor plate mounted on a pivoted
lever (see fig. B2-3). When the engine is operating the
sensor plate is deflected into the air cone, the
deflection being dependent upon the volume of air
passing through the cone. The air will deflect the
sensor piate until a state of balance exists between
the force on the air sensor plate and the counter force
provided by fuel at a constant pressure acting on the
end of the control piston.

The weight of the air sensor plate and connecting
lever are balanced by a counterweight on the fuel
distributor side of the lever.

Movement of the control piston and its horizontal
control edge {see fig. B2-3} either increases or
decreases the open area of the eight metering slits
{one for each engine cylinder) in the fuel distributor.

Differential pressure valves {one for each
cylinder} located within the fuel distributor, maintain
a constant pressure drop across the metering slits.

Since the air flow sensor plate and the control
piston are operated by the same lever, the rate of fuel
discharge is proportional to the deflection of the air
sensor plate which is governed by the calibrated cone
within the funnel.

The mixture strength of each engine is adjusted

at the engine idle speed setting, during manufacture
of the vehicle. This is achieved by turning a screw
which alters the position of the air flow sensor plate
lever relative to the control piston. Turning the
adjustrment screw either raises or lowers the control
piston for a given engine idle speed position of the air
flow sensor plate, thereby richening or weakening the
idle mixture. The adjustment screw is subsequently
sealed and no further mixture adjustment should be
necessary.

Fuel circuit

The fuel supply system comprises the primary circuit,

control circuit, and the lambda control circuit (if fitted).
The fuel is at different pressures in various parts

of the circuit as follows.

5,2 bar to 5,8 bar
{75.4 Ibf/in? to 84.1 Ibf/in?)

Primary circuit

Differential pressure

valves {upper chambers) 4,6 bar (67.0 |bf/in?)

Differential pressure

valves {lower chambers} 4,7 bar {68.1 Ibf/in?)
nominal

Control circuit {variable

dependent upon engine

ternperature) 0,5 barto 3,6 bar

{7.25 Ibf/in? to 52.2 |bf/in?}

Fuel injector pressure 3,6 bar {52.2 |bf/in?}

Primary fuel circuit (see fig. B2-4)

The primary circuit fuel pressure is regulated by a

plunger type valve to nominally 5,2 bar to 5,8 bar

{75.4 1bf/into 84.1 Ibffin?).

In the fuel distributor the fuel initially enters a
passage which joins with the lower chambers of the
differential pressure valves via a small fixed orifice
{see fig. B2-7).

When the engine is operating the fuel flows
through the metering slits (machined into the barrel
of the fuel distributor} to the upper side of the
diaphragm in the differential pressure valves. Then
through injector lines to the injector valves.

The injector valves have an opening pressure of
approximately 3,6 bar {52.2 Ibf/in?) and are designed
to spray finely atomized fuel under all operating
conditions.

From the primary fuel circuit a fuel line feeds the
cold start injector.

wWhen the engine is stopped, the primary system
pressure regulator allows the system pressure to
drop rapidly to a pressure governed by the fuel
accumulator which is just below the injector opening
pressure and maintains it at this level by sealing the
return line to the fuel tank. This seal is effected by a
rubber ‘Q’ ring fitted to the valve which is compressed
against the fuel distributor housing (see fig. B2-5).
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Diagram A Diagram B U250

Fig. B2-19  Auxiliary air valve

Blocking plate

Airflow direction

Upstream throttle connection
Heating coil

Bi-metallic strip

Clamping pin

Blocking plate limit stop
Return spring

Pivot pin

Heating coil connection block
Downstream throttle connection
Cold engine

Warm engine

— —
TP WE~N® O AWN

Fig. B2-20 Thermal time switch
1 Thermaostat housing
2 Housing

3 Heating coil{s}

4 Plug connector

5 Bi-metallic strip

6 Contacts

Cold start injector and thermal time switch

{see figs. B2-21 and B2-22)

Whenthe engine isbeing ‘cranked’ (i.e. thekeyinthe
switchbox is held in the START position) power will
be supplied via the white/red cable from the starter
relay to the thermal time switch, situated in the
thermostat housing and the cold start injector. The
injector will therefore, operate whenever the engine
is being ‘cranked’, unless the earth is inerrupted by
the thermaltime switch due to eitherthe temperature
of engine coolant or the length of cperating time.

System warning device [see fig. B2-22)
Fitted to cars with a lambda control system {except
cars produced to the Japanese specification).

Failure of the oxygen sensor is detected by the
electronic control unit which relies upon the output of
the sensor for ‘closed loop control’. Failure will cause
the system to change to the ‘'open locp control’ and in
addition, illuminate the warning lamp bulb on the
facia to indicate the need for maintenance.

The warning lamp may illuminate when the
engine is being cranked but should extinguish soon
after the engine starts. The lamp will however, remain
illuminated until the oxygen sensor reaches it
normal operating temperature.

Modes of operation

Engine warm-up

During the warm-up period two basic compensations
are necessary,

The first compensation is for fuel condensation
losses on the cold walls of the combustion chamber
and inlet manifold. The second compensation is for
power lost due to increased mechanical friction.

The compensation for condensation losses is
achieved by increasing the fuel flow to the injectors.
The power lost is overcome by feeding a larger
volume of air into the engine than is dictated by the
posttion of the throttle butterflies.

Prior to the engine starting the contro! piston is in
its lowest position. However, once the air sensor plate
is moved downwards by the force of the intake air,
the control piston will be moved upwards in the barre!
of the fuel distributor.

The controf piston is allowed to move further up
the barrel of the distributor {for a given volume of
intake air}, because the control pressure acting
against the upward movement of the piston, has been
reduced by the action of the warm-up regulator.

The extra movement of the control piston
increases the opening at the fuel metering slits and
allows more fuel to flow to the injectors.

As the bi-metals in the warm-up regulator and
the auxiliary air valve are heated they alter the
characteristics of their respective componenis. The
warm-up regulator gradually closes the return line to
the fuel tank which therefore, increases control
pressure and restricts the movement of the control
piston in the fuel distributor. This action limits the
opening of the fuel metering slits, reduces the fuel
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Key to fig. B2-22 Theoretical wiring diagram
{cars fitted with a catalytic converter)
instruments and warning lamps fuse
Fuel injection systemn fuse
Ignition, starter, and fuel pump fuse
To alternator
Engine running sensor
From starter relay
From ignition coil
From starter
9 Thermal time switch
10 Cold start injector
11 Fuel pump
12 Fuel pre-pump
13 Pressure control valve
14 Heaters inhibit relay
16 Warm-up regulator
16 Auxiliary air valve
17 Oxygen sensor and heater
18 Kick-down relay
19 Acceleration enrichment temperature switch
20 Acceleration enrichment switch
21 Fuel injection electronic control unit
22 Kick-down salenoid
23 Throttle position switch
24  Oxygen sensor warning lamp {other than
Japan}
25 Test connection
26 Emission control temperature switch
27 Exhaust gas recirculation solenoid
28 Air diverter valve
289 Evaporative ioss control solenoid

(= Bt B = PR 44 S LN L I N Y

blocking the 'closed loop’ system and providing
additional enrichment by modifying the fixed signal
to the pressure control valve.

Workshop safety precautions

General

Always ensure that the vehicle parking brake is firmly
applied, the gear range selector lever is in the park
position and the gearbox isclator fuse is removed from
the fuseboard,

A number of the nuts, bolts, and setscrews used in
the fuel injection system are dimensioned to the metric
system, itis importani therefore, that when new parts
become necessary the correct replacements are
obtained and fitted.

Fire
Fuelis highly flammable, therefore great care must be
exercised whenever the fuel system is opened li.e.
pipes or unions disturbed) or the fuel is drained. Always
ensure that ‘'no smoking’ signs and foam, dry powder,
or CO, {carban dioxide) fire extinguishers are placed in
the vicinity of the vehicle.

Always ensure that the battery is disconnected
before opening any fuel lines.

If the fuel is to be drained from the tank, ensure
thatitis siphoned into a suitable covered centainer.

LT

RG]

e B o
Fuel pressure
The fuel injection system contains fuel that may be
under high pressure approximately 5,2 bar to 5,8 bar
{75.4 Ibf/in? to B4.1 Ibf/in?). Therefore, to reduce the risk
of possibie injury and fire, always ensure that the
system is depressurized by one of the following
methods before commencing any work that wiil entail
opening the system,
1. Clean the inlet connection to the fuei filter. Wrap
an absorbent cloth around the joint and carefully
slacken the pipe nut to release any pressurized fuel
from the system. Tighten the pipe nut.
2. Allow the pressure to fall naturally by switching off
the engine and allowing the vehicle to stand for four
hours before opening the system.

Health risk

Fuel may contain up to 5% of benzene as an anti-knock
additive. Benzene is extremely injurious to health
{being carcinogenic) therefare, all contact should be
kept to an absolute minimum, particularly inhalation.

Fuel has a sufficient high vapour pressure to allow
a hazardous build-up of vapour in poorly ventilated
areas. Fuel vapouris an irritant to the eyes and lungs, if
high concentrations are inhaled it may cause nausea,
headache, and depression. Liquid fuel is an irritant to
the eyes and skin and may cause dermatitis following
prolonged or repeated contact.

When it becomes necessary to carry out work
involving the risk of contact with fuel, particularly for
prolonged periods, it is advisable to wear protective
clothing including safety goggles, gloves, and aprons.
Any work should be carried out in a well ventilated
area.

If there is contact with fuel the following
emergency treatment is advised.

Ingestion (swallowing)

Do net induce vomiting. Give the patient milk to drink
{(if none is available water can be given). The main
hazard after swallowing fuel is that some of the liquid
may get intoc the lungs. Send the patient to hospital
immediately.

Eyes
Wash with a good supply of clean water for at least 10
minutes.

Skin contact

Immediately drench the effected parts of the skin with
water. Remove contarminated clothing and then wash
all contaminated skin with soap and water.

Inhalation {breathing in vapour)

Move the patient into the fresh air. Keep the patient
warm and at rest. If there is loss of consciousness give
artificial respiration. Send the patient to hospital.

Cleanliness

Itis extremely important to ensure maximum
cleanliness whenever work is carried out on the system.
The following points should always be observed.
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Symptom

Engine does not start or starts poorly from cold

Engine does not stan or starts poorly when warm

Irregular idle during warm-up

Irregular idle when warm

Engine will not accelerate

Engine misfires when operating under high load

Insufficient power
Engine ‘runs on’ afier being switched off
Excessive fuel consumption
Flat spot during acceleration
CO concentration too high {open loop)
€O concentration too low {open loop )
ldle speed too high
— ldle speed too low
— Engine starts but immediately stops
Refer to
workshop
Possible cause procedurs
—9—9—9—|—¢—|—| ——&—|— — Vacuum system leaks 1
—o—9— —|—e $—¢ —|—|—|— Metering unit lever sticking 2
¢—|—o—9—9—¢—[—9 -— Incorrect position of air flow sensor
plate 3
—p—0——|—|—]—— $—|— Incorrect operation of the auxiliary
air valve 4
— ] ——— -—&— Faulty primary fuel circuit 5
»—l— ~—|—{—}—|——|—— Incorrect contro! pressure B
—o—0@ *—9 *—9—9— ——@— Leaks in the fuel system 7
— —|— e —j— Faulty injectors B
—e —|—{—|——t— Unequal fuel delivery from distributer 9
—e¢ —_— — Incorrect idle speed adjustment 10
-— ~—I— Incorrect idle mixture strength 11
—|— — Throttle plates not opening correctly 12
¢—|—o—9o— | —9—|—— —|— Blocked air filter or ducting 13
—9 —_—— Fauity cold start system 14
—o—|— —|—— —e— Faulty engine running sensor 156
— ®— Fuel accumulator diaphragm burst 16
] Incorrect operation of idle by-pass
sclenoid 17
—9—9—0— 9 Pressure control valve damper failure 18
Faulty acceleration enrichment switch 19
¢—0— Faulty exhaust gas recirculation system,refer to Chapter F
L ¢ ® Faulty ‘closed loop’ system — see appropriate flow chan

Workshop procedures 1 to 17 inclusive apply to all cars. A combination of the remainder also apply to cars
produced to an Australian, Japanese, or North America specification.

A2162

Fig. B2-23 Basic K-Jetronic fault diagnosis chart
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Figure B2-24

‘Closed loop’ system — fault diagnosis chart
Sheet 1 of 2
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importent
Before commencing work, run the engine for three minutes, switch off the ignition and allow to cool.

Ensure that

1. The test meter is connected(see illustrations)

2. The starter relay has been removed

3. The electrical feed to the cold start injector has been disconnected
4, The ignition is switched on

Hold the ignition key in the crank position for all the following operations

Can the vibration of the pressure control Check the supply 1o the electronic control
valve be heard? NO unit pin 8 and continuity from pin 16 to
earth, Are these satisfactory?

NO

Faulty wiring loom or contacts

YES iYES}
el

Does the pressure control valve now work?

NO

!

, |

Test meter reads 45% to 55%

NO

Test meter reads 0%

Detach the electrical supply plug from the

YES ) pressure control valve. Test meter reads 45% YES

YES

NO

b

to 66%

00

Pressure control valve electrically defective

Check that tha resistance of the pressure
control valve is between 2 and 3 ohms.

NO

1=

Check the electrical plug to the control valve.
One contact is a 12v supply. One contact is
to electronic control unit pin 15 {Check for
continuity} is this test satisfactory?

YES

Pressure control valve faulty

}\/

NO |

Electronic control unit faulty

e R
Check the test meter connections. Test meter
reads 45% 10 55%

NO Disconnect the oxygen sensor. Test meter
reads 45% to 55%

NO

S LN L

YES

g
Disconnect the oxyen sensor cabie. Ensure
that the meter still reads 45% to 55%.
Connect green sensor cable from electronic
control unit to earth. Test meter rises slowly
to B8% minimum of rich limit.

Bk

Oxygen sensor faulty

NO Check for continuity of cable from electronic
control unit pin 2 10 oxygen sensor

YES

Electronic control unit fauity

YES|

»

v

Continued on sheat 2

3oL

Faulty wiring loom or contacts

Lo




Figure B2-24

‘Closed loop’ system - fault diagnosis chart
Sheet 2 of 2
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1. Topreventtheingress of dirl, always clean the

area around a connection before dismantling a joint.

2. Having disconnected a joint {either fuel or air)
always blank off any open connections as soon as
possible.

3. Anycomponents that require cleaning should be
washed in clean fuel and dried, using compressed air.
4. Ifitis necessary to use a cloth when working on
the system, ensure that it is lint-free.

Fault diagnosis

This fault diagnosis section includes.

Basic system test procedure.

Electrical and Electronic components fault diagnosis.
Mechanical components fault diagnosis.

itis important that fault finding is carried out in the
seguence given. Electrical and electronic faults can
exhibit symploms similar to mechanical faults.
Therefore an incorrect diagnosis may be made which
could result in both lengthy and costly repairs.

Often, a mechanical fault has sufficiently well
defined symptoms to enabie a very rapid diagnosis to
be made.

The basic fault finding procedure is as follows,
noting thal any faults fTound in one system should be
rectified before moving on Lo Llhe next slage of Lhe
procedure.

1. Carry outacompression test on the engine
cylinders (to inhibit the operation of the system during
this test, remove the fuel injection fuse).

2. Checkthatthe ignition system is operating
satisfactorily (refer to Chapter E).

3. Ensurethat the vacuum system is free from leaks
(see fig. B2-23).

4, Ensurethatthe E.G.R. system is free from leaks
(refer to Chapter F.

5. Epsure that all auxiliary air hoses and crankcase
breather systemn hoses are free from leaks.

6. Check that the solenoid valves and their thermal
switches are working correctly.

7. Testthe basic K-Jetronic system for correct
operation [see fig. B2-23).

8. Testthe ‘closed loop’ system for correct operation
{refer to Fault diagnosis flow chart).

Note Procedures 1,2, 3,5, and 7 apply to all cars. In
addition, a combination of procedures 4, 6, and
8 also apply to cars produced to an Australian,
Japanese, or North American specification.

Before commencing any fault diagnosis or work
on the fuel injection system ensure that the workshop
safety precautions are fully understood.

During manufacture, the components of the fuel
injection system are precisely adjusted in order to

comply with the relevant emission control regulations.

Therefore, alterations to any of the settings should not
normally be necessary.

Diagnosing and correcting faults

The workshop procedure number refers to the fauit
diagnosis chart for the basic K-Jetronic system given in
figure B2-23.

o,
E
=g
Before carrying out any tests, ensure that the
battery is in a fully charged condition.
It should be noted that all components of the
system {except the injectors} can be tested on the
vehicle.

Procedure 1 Induction system air leaks

Visually check all vacuum hoses, pipes, and clips for
damage or looseness that may allow an air leak into
the induction system.

Check the entire induction system for air leaks with
the engine running. Use a suitable length of rubber
hose as a listening aid. The leak will often be heard as a
high pitched hiss or whistle.

Procedure 2 Metering control unit lever sticking

1. Ensure thatthe engine temperature is above 20°C

{68°F),

2. Remove the airintake elbow from the inlet to the

control unit.

3. Apply control pressure to the control piston in the

fuel distributor for approximately 10 seconds (refer to

page B2-32).

4. Press the air sensor plate siowly downwards to its

maximum open posilion. The resislance to Lhis

movement should be uniform over the whole range of
travel. Allow the air sensor plate to return to its rest
position and repeat the operation.

If the resistance to the air sensor plate movement
is uniform over the whele range of travel, the metering
unit is not sticking.

Note Whenever the airflow sensor plate is depressed
fuel will be sprayed into the engine. Therefore,
the sensor plate should only be depressed the
minimum number of times to carry out this
operation.

5. Should the resistance to air sensor plate movement

be greater in the rest position, it could be due to the

plate being either out of position or bent.

6. Ifthe condition described in Operation 5is

confirmed, depressurize the fuel system (refer to

page B2-15). Then, press the plate fully downwards and

allow it to spring back to the rest position. It should
return freely and bounce downwards slightly from the
spring loaded stop at least once.,

7. Should a resistance be confirmed in Operaticon 6,

remove the air sensor plate and repeat the operation, If

this alleviates the resistance, the air sensor plate is
fouling the sides of the air funnel and should be
centralized (refer to Procedure 3} or the air funnel may
be deformed.

B. Ifthereis still aresistance to the movement of the

lever, il could be due to contamination within the fuel

distributor barrel or occasional binding in the lever
mechanism.

9. Contamination within the fuel distributor can be

checked by separating the fuel distributor from the

control unit and withdrawing the control piston for
inspection.

Remove the screws situated on top of the fuel
distributor. Lift off the fuel distributor (resistance will
be felt due to the rubber sealing ring}, bend back the
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retaining plate to the cylinder head.
5. Removethe retaining plate and withdraw the
injector.
6. Fitthe injectors by reversing the procedure given
for removal, noting that the rubber insulating sleeve
must be in good condition.

It is essential to check the spray patterns of the
injectors before they are fitted.

New injectors must be thoroughly flushed out
before they are tested.

Oxygen sensor — To remove and fit (see fig. B2-14)

1. Disconnect the battery.

2. Disconnectthe oxygen sensor, The connection is

situated in the rear right-hand corner of the engine

compartment.

3. Unscrewthe oxygen sensor from the exhaust pipe.

4. Fitthe oxygen sensor by reversing the removal

procedure, noting that the threads of the sensor must

be smeared with Never-seez assembly compound.

Failure {o do this will probably resultin serious
thread damage when subsequently removing the
DXYgen Sensor.

Itis important that Never-seez is applied only to
the threads of the unit, take great care not to allow the
compound to get onto the slotted shield below the
threaded portion.

Note On certain cars it may be necessary to remove
sections of the grass-fire shields 1o gain access
to the oxygen sensor {refer to Workshop Manual
TSD 4700, Chapter Q).

Acceleration enrichment syvitch (if fitted) — To remove
and fit (see fig. B2-16)

1. Disconnect the battery.

2. Detach the electrical plug.

3. Withdraw the hose from the base of the switch.
4. Unscrew the large retaining nut situated beneath
the switch. Collect the washer and withdraw the
assembly.

5. Fitthe unit by reversing the procedure.

Engine running sensor — To remove and fit

1. Disconnect the battery.

2. Locate the main fuseboard, the engine running
sensor is located directly behind the fuseboard on the
right-hand side.

3. Follow the cables that emerge from the top of the
assembly, to the cable connector situated
approximately 150 mm {6 in] from the sensor.
Disconnect the cables at this junction.

4. Withdraw the relays and mounting block situated
directly in line with the engine running sensor.

5. Working from behind the assembly, unscrew the
two securing nuts.

8. Withdraw the two long mounting setscrews.

7. Carefully manoeuvre the engine running sensor
from its location.

B. Fitthe assembly by reversing the procedure.

Electronic control unit — To remove and fit
1. Disconnectthe battery.

2. Locate the ECU above the right-hand footwell.

3. Disconnect the multi-pin plug.

4.  Unscrew and remove the two mounting setscrews
and nuts situated one on either side of assembly.

5. Pullthe assembly to reicase it from the mounting
clip, situated at the tront of the unit.

6. Fitthe unit by reversing the procedure.

Acceleration enrichment temperature switch — To
remove and fit [see fig. B2-37)
tf a car is fitted with acceleration enrichment, the
temperature cut-out switch is situated in the outside of
the thermostat housing.

Where the thermostat housing has two switches,
the acceleration enrichment temperature switch
1s the one to the rear.
1. Disconnect the battery and drain the coolant.
2. Toremove the switch, disconnect the electrical
plug. Unscrew the switch in an anti-clockwise direction.
3. Fitthe switch by reversing the procedure, noting
that a new sealing washer should always be fitted and
the threads of the switch coaled with a suitable sealant
{e.g. Loctite 572) prior to fitting.

Service adjustments

Preliminary checks

Before carrying out any tuning, the following basic
checks should be made.

1. Check the condition of the sparking plugs.

2. Ensurethat the throttle linkage is correctly set
{refer to Chapter K}.

3. Ensure that the throttle position switch is correctly
set (refer to Chapter KJ.

4. Check all air hose connections for tightness.

5. Select park and remove the starter relay. Turn the
ignition key to the START position and check that the
pressure control valve vibrates. This operation only
applies to cars fitted with a 'closed loop” lambda control
system. Fit the starter relay.

6. Start the engine and canfirm the following.

a. Operation of all 8 engine cylinders.

b. Operation of the ‘closed-loop’ system (if fitted).
Observe the oxygen sensor warning panel or test meter
reading.

7. With the engine running check the fuel system and
the entire induction system {including the EGR system,
if fitted} for leeks.

Tuning procedure

1. Connectanimpluse tachometer to the engine in

accordance with the manufacturer's instructions.

2. Connectanignition stroboscopic lamp to the

engine in accordance with the manufacturer’s

instructions.

Note Operations1and 2 can be combined by litting
suitable diagnostic test equipment {e.g. Bosch
MOT 201} to the diagnostic socket {refer to
Chapter EJ.

3. Remove the blank from the exhaust pipe adjacent

to the oxygen sensor [if fitted} and fit the sample

tapping adapter RH 9611,

4. Fitasuitable CO meter.
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4. Ensure that the gear range selector leveris in the
park position.

5. Ensure that the automatic air conditioning system
is switched on.

6. Openthe engine oil filler.

7. Setthe engine idle speed to 580 rev/min by turning
the air by-pass screw situated on the side of the throttle
body (see fig. B2-10).

8. Finally, check the operation of the idle speed
solenoid.

9. Stop the engine, re-connect all necessary hoses.

Tamperproofing
Two methods of tamperproofing the mixture strength
adjusting screw are used.

On cars fitted with a catalytic converter a metal
plug is carefully driven inta the access hole for the
mixture strength adjustment screw.

On cars not fitted with a catalytic converter a smal!
screw is inserted into the mixture strength adjustment
access hole. A black plastic plug is then pressed into
the hole.

B2-40
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Section B3

Fuel injection system
KE2-Jetronic

The KE2-Jetronic fuel injection system is fitted to
turbocharged engines. This is necessary due to the
added complexity and increased power output of the
engine. The systermn provides a higher degree of
mixture strength control than that provided by the
K-Jetronic system.

The KE2-Jetronic system is based upon the
mechanical and hydraulic functions of the K-Jetronic
system (fitted to naturally aspirated engines) but
incorporates electronic control of the air/fuel mixture.

When the engine is operating the accelerator
pedal controls movement of the throttle plates,
regulating the amount of air drawn into the engine.

An air flow sensor fitted upstream of the throttle
plates, monitors the air flow entering the system.
Basic engine fuelling requirements are directly related
to air flow sensor position. Precise fuel flow is
distributed to each cylinder by means of a fuel
distributor,

The air flow sensor and the fuel distributor are
combined into one assembly known as the mixture
control unit {see fig. B3-2).

Metered fuel is continuously sprayed from the
injectors, in a finely atomized form, into the inlet port
behind each engine inlet valve. The air/fuel mixture is
then drawn into the engine cylinders during inlet
valve opening periods.

Engine sensors provide the KE2-Jetronic
electronic control unit (ECU) with information relevant
to coolant temperature, throttle position, manifold
pressure, engine speed, and the rate of air sensor
plate movement.

The KE2-Jetronic ECU processes incoming
signals from the sensors in order to calculate the
current supply in milliamps (mA) to the electro-
hydraulic actuator {EHA).

The necessary variations in the air/fuel ratio for
cold start enrichment, boost pressure enrichment,
etc., are achieved by control of the current supply to
the EHA. Air/fuel ratio is inversely proportional to the-
current suppty {i.e. an increase in mA supplied to the
EHA will reduce the air/fuel ratio {thereby enrichening
the mixture).

Air flow sensing

The air flow sensor consists of a calibrated air cone in
which moves an air flow sensor plate mounted cn a
pivoted lever [see fig. B3-4). When the engine is
operating the sensor plate is deflected into the air cone;
the deflection being dependent upcn the volume of air
passing through the cone {i.e. throttle plate opening).
The air deflects the sensor plate until a state of
hydraulic balance exists. This heing due to the force of
air pressure acting across the air sensor plate area and
the primary fuel pressure acting over the control piston
area.

b 5 od

The weight of the air sensor plate and connecting
lever are balanced by a counterweight on the fuel
distributor side of the lever,

Movement of the control piston and its horizontal
control edge (see fig. B3-8) either increases or
decreases the open area of the eight metering slits
{one for each engine cylinder) in the fuel distributor.

Differential pressure valves {one for each
cylinder] focated within the fuel distributor, maintain
a constant pressure drop across the metering slits.

Since the air flow senscor plate and the control
piston are operated by the same lever, the rate of
basic fuel discharge is proportional to the deflection
of the air sensor plate within the calibrated cone as
governead by throttle plate opening.

Idle CO {idle mixture strength} is adjusted at the
engine idle speed setting during manufacture.
Adjustment is achieved by removing a blanking plug
and rotating the idle mixture screw. The blanking
plug is then replaced and no further mixture
adjustment should be necessary.

This basic adjustment alters the relationship of
the air flow sensor plate position to the control piston
in the barrel of the fuel distributor.

Fuel circuits
Fuel pressures within the KE2-Jetronic fuel circuit are
as follows.
Primary pressure 5,7 barto 5,9 bar
{82.65 |bf/in? to 85.55 |bf/in?}
Differential pressure
valves (lower chambers} 5,2 barto5,4 bar

: {75.41bf/in? to 78.3 Ibf/in*)
3.8 barto 4,0 bar
{55.1 Ibf/in? to 58.0 Ibf/in?)

Fuel injector pressure

Primary fuel circuit
Primary fuel pressure is controlled by the fuel
pressure regulator (see figs. B3-4 and B3-9).

Fuel is supplied to the fuel distributor from the
main filter line and enters the centre chamber of the
barrel.

Movement of the control piston within the barrel
allows metered fuel to pass through the fuel
distributor slits, to the upper side of the diaphragm in
each differential pressure valve (see fig. B3-5).

The fuel entering the upper chamber of a
differential pressure valve, deflects the diaphragm
away from the open end of the injector fuel line and
thereby allows fuel to flow to the injector.

The fuel injectors have an opening pressure of
between 3,8 bar and 4,0 bar {(565.1 Ibf/in? and
58.0 |bf/in?) and are designed to spray finely atomized
fuel under all operating conditions.

The primary fuel circuit also feeds fuel te provide
the hydraulic force that is applied abave the control
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A similar situation applies to both the air pressure
transducer {item 15) and the throttle position switch
{item 13). Both components exchange electrical
information with the electronic control unit along their
respective cables. However, these two components
are also involved in the operation and control of the
boost control system (knock sensing} and the ignition
system {timing mapping).

The coolant temperature sensor (item 17} is a
variable resistance. Therefore, as the coolant
temperature increases, it alters the value of the
etectrical signal transmitted to the electronic control
unit. The ignition system is also affected by this
sensor,

The main fuel pump {item 18} and the pre-pump
{iterm 19} are both energized aiong the white/pink
cable from the engine running sensor.

The auxiliary air valve (item 21} is also fed by the
white/pink cable, through the heater inhibit relay
{item 23), and along the white/vellow cable, However,
during engine cranking, the white/red cable energizes
the inhibit relay which interrupts the feed to the
auxiliary air valve,

The white/red cranking feed also supplies power
1o the cold start injector {item 24}and to the thermal
time switch (item 22}, The earth for these two
components is interrupted whenever the temperature
of the thermal time switch is above a predetermined
setting. This eranking feed is also supplied to the
electronic control unit.

The idle speed control solenoid (item 25) receives
its signal along the green/blue cable whenever the
gearchange actuator is in any forward position.

Workshop safety precautions

General

Always ensure that the vehicle parking brake is firmly
appfied, the gear range selector leveris in the park
position and the gearbox isolator fuse is removed
from the fuseboard.

A number of the nuts, bolts, and setscrews used
in the fuel injection system are dimensioned to the
metric system, itis important therefore, that when
new parts become necessary the correct
replacements are obtained and fitted.

Additional information when working on the KE2-
Jetronic system

1. Do not startthe engine unless the battery
connections are securely fastened.

2. Do not disconnect the battery from the vehicle
electrical system when the engine is running.

3. Do notcharge the battery whilst it is installed in
the vehicle.

4.  Always remove the KE2-Jetronic ECU before
carrying out any electrical welding work,

5. Always ensure that all wiring harness plugs are
securely connected.

6. Do not disconnect or connect the wiring harness
25-way multiple plug of the KE2-Jetronic ECU with the
ignition switched on.

Fire
Fuelis highly flammable, therefore great care must
be exercised whenever the fue! system is ocpened {i.e.
pipes or unions disturbed) or the fuel is drained.
Always ensure that ‘no smoking’ signs and foam, dry
powder, or CO, {carbon dioxide} fire extinguishers are
placed in the vicinity of the vehicle.

Always ensure that the battery is disconnected
before opening any fuel lines.

If the fuel is to be drained from the tank, ensure
thatitis siphoned into a suitable covered container.

Fuel pressure

The fue! injection system contains fuel that may be
under high pressure approximately 5,7 bar to 5,9 bar
{82.65 Ibf/in? to 85.55 Ibf/in?), Therefore, to reduce the
risk of possible injury and fire, always ensure that the
system is depressurized by one of the following
methods before commencing any work that wil! entail
opening the system.

a. Clean the inlet connection to the fuel filter. Wrap
an absorbent cloth around the joint and carefully
slacken the pipe nut to release any pressurized fuel
from the system. Tighten the pipe nut.

b. Allow the pressure to fall naturally by switching
off the engine and allowing the vehicle to stand for
four hours before opening the system.

Exhaust gases
In addition to the usual dangers associated with
exhaust gases, the following should also be noted.
Whenever itis necessary to run a turbocharged
engine within the confines of a workshop for any
length of time {i.e. to carry out certain tests), always
ensure that the exhaust gases are suitably piped to
the outside.
Under no circumstances should exhaust gas
extraction units be applied directly to the tailpipes.

Health risk
Fuel may contain up to 5% of benzene as an anti-knock
additive. Benzene is extremely injurious to health
{being carcinogenic) therefore, all contact should be
kept to an absolute mintmum, particularly inhalation.

Fuel has a sufficient high vapour pressure to
allow a hazardous build-up of vapour in poorly
ventilated areas, Fuel vapour is anirritant to the eyes
and lungs, if high concentrations are inhaled it may
cause nausea, headache, and depression, Liquid fuel
is an irritant to the eyes and skin and may cause
dermatitis following prolonged or repeated contact.

When it becomes necessary to carry out work
involving the risk of contact with fuel, particularly for
prolonged periods, it is advisable to wear protective
clothing including safety goggles, gloves, and aprons.
Any work should be carried out in a well ventilated
area.

If there is contact with fuel the following
emergency treatment is advised.

Ingestion {swallowing}
Do net induce vomiting. Give the patient milk to drink

B3-12
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Symptom

Engine fails to start or starts with difficulty when cold

Engine fails to start or starts with difficulty when hot

Uneven idle quality during the warm-up phase

Poor throttle response

Engine misfires during high speed/load operation
Unsatisfactory engine performance {is "boost’
restricted to "base pressure characteristic’ complete
control system functional check}
Engine runs on
Fuel consumption too high
Fiat spot during acceleration
Idle CO concentration too high
Idle CO concentration too low
Idie speed not adjustable {too high)
— Idle speed too low
— Engine staris then immediately cuts out
Refar to
workshop
Possible cause procedurs
99— —\—¢—¢—|—'—|—|—{—|—}—]|— Fuel pump and/or pre-pump not
operating correctly 1
———|— ||| _$— —|—- Induction system leaking 2
———— | ——[— @ —®—¢—|—|—|— Air flow sensor lever/control piston stiff 3
I— —|——|— ®— —(— incorrect position of air flow sensor plate 4
*—— — ——|—®—|—|— Incorrect operation of auxiliary
air valve 5
—|—{— — — Faulty cold starl system 6
—|— —&— Cold start injector leaking 7
*—o——|— —|—|—|——|—|— Incorrect primary fuel pressure 8
*—o—0—|— —y—a— —#~ Incorrect differential fuel pressure 9
—y—|— — —1— Leaks in fuel system 10
*—¢——|[—|[—®—9—|—|—|——|—8— Faulty injectors 11
L —®—{—]—}————®— Unequal fue! delivery from distributor 12
*—¢ e Incorrect idle speed adjustment 13
»— —|—&— — Throttle plates not opening correctly 14
— —|—|—————|—— Fuel accumulator diaphragm burst 15
$—*—|—j—|——|—®—|—|—|————|—%— Faulty engine running sensor 16
®—|— |ncorrect operation of the idle by-pass
solenoid 17
S —p—9p— L — — Blocked air filter or ducting 18
*—o—|— — Incorrect ‘starting enrichment’ function B
$ —_ ®— Incorrect ‘post start enrichment’ function
¢ —|—o—9p— Incorrect “warm-up enrichment’ function
*— — Incorrect "acceleration enrichment’ function
—» —— — Incorrect ‘fuli-load enrichment’ function
—e —— — Incorrect induction manifold pressure - Refer to
correction the fault
i-— — —_ Incorrect electrical connections at EHA diagnosis
—® —_ ‘—~i—T —————&— Faulty enging coolant temperature sensor Hlow char
‘ *— *—-t I l Incorrect engine speed signal to ECU on page
— Faulty air pressure transducer J B3-13
A2200
Fig. B3-21 Basic KE2.Jetronic fault diagnosis chart
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8. {fthe blocking plate does not close, check the
electrical power supply to the auxiliary air vaive. The
minimum voitage at the connector should be 11.5
volts,

9. Finally, using an ohmmeter, check the heating
coil in the auxiliary air valve for an open circuit.
Should the heating coil prove faulty, fit a new air
valve,

Procedure 6 Checking the cold start system

When checking the cold start system it is essential
that the information given in the Warkshop safety
precautions is observed.

Thermal time switch

1. Withdraw the electrical plug from the thermal
time switch.

2. Connect a test lamp between one of the two plug
terminals and earth.

3. Switch on theignition and crank the engine. The
bulb of the test lamp should illuminate. Aepeat the
check on the other plug terminal. If the bulb does not
illuminate in either test the electrical connections and
wiring of the respective circuit are suspect.

4.  Produce alestlead using a Bosch electrical plug
and two lengths of cable each approximately 500 mm
{19.6 in} long.

5. Connect the test cables to the thermal time switch
viathe plug.

6. Referto figure B3-29 and measure the resistance
between

a. Terminals W and G.

b. Eachterminal and the brass body of the switch.
Depending upon the termperature of the switch, the
resistance measured shouid be within the values
given in figure B3-29,

Resistance - Ohms
{meter reading}
Switch Between Between Between
temperature | terminal G | terminal W | terminals
and earth | and earth |G and W
Less than
35°C (95°F) 3B 0 as
More than 0 o
35°C (95°F)| 7 14 [

Fig. B3-29 Thermal time switch

7. Ifthe values do not correspond with those given
in figure B3-29 fit a new switch.

8. Alfter the test has been satisfactorily carried out,
remove the test lead assembly and connect the
electrical loom ptug.

Procedure 7 Checking the cold start injector

1. Detach the electrical plug from the cold start

injectar,

2. Produce a test lead using a Bosch electrical plug,

two lengths of cable and a micro-switch.

3. Remove the cold start injector frem the induction

manifold with its feed pipe attached. Place the nozzle

of the injector into a suitable clean container so that
its operation can be observed.

4. Connectthe electrical plug to the cold start

injectar and the two cables, ane to an auxiliary

electrical feed and the other to an earth point,

Note Exercise care to eliminate the possibility of an
electrical spark {use the micro-switch to make
and break the circuit).

5. Apply electrical power to operate the fuel pump

{refer to page B3-27).

8. Operatethe micro-switch to complete the

auxiliary electrical circuit. The cold start injector

should spray fuel as the contacts in the micro-switch
complete the electrical ¢ircuit; if it does not spray fuel,
fit a new injector.

7. Drythe nozzle of the cold start injector,

8. Repeat Operation 5 but do not operate the micro-

switch. Note that no drops of fuel should form on or

drip from the injector nozzle. If the injector is defective

a new one should be fitted.

9. Remave the auxiliary test lead from the injector

and connect the loom plug.

Procedure & Checking the operation of the primary
fuel circuit

Fuel delivery

1. Depressurize the fuel system (refer to page B3-
12).

2. Disconnect the fuel return line at the fuel pressure
regulator lower connection. Using a “firtree’ type
nipple and nut (SPM 1390/1}, connect cne end of an
auxiliary fuel return hose to the connection. Hold the
other end of the hose in a graduated measuring
container capable of holding more than 10 litres (2.2
Imp gal}.

3. Disconnectthe electrical plug from the auxiliary
air valve.

4. Apply electrical power to operate the fuel pump
{refer to page B3-27). At least 10 litres [2.2 Imp gal) of
fuel should be delivered into the measuring container
within five minutes.

5. Ifthe delivery quantity is satisfactory, check the
primary system pressure. However, if the delivery
quantity is below the prescribed amount proceed as
follows. Check the fuel purnp delivery after each
operation.

6. Checkthe voltage at the fuel pump. When the
pump is operating this should be 11.5 voits.

7. Fita new ‘in-tank’ filter.

B3-22
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Fuel distributor — To remove and fit
1. Disconnect the battery and depressurize the fuel
system (refer to page B3-12}.
2. Unscrew and remove the following connections
on the fuel distributor.
a. Fuel supply to the fue! distributor.
b. Fuel suppiy to the cold starl injector.
¢. Small diameter pipe between the fuel distributor
and the pressure regulator,
3. Unscrew the unions from both ends of the eight
injector pipes and carefully withdraw the pipes.
4. Jsing a screwdriver, unscrew the securing screws
situated on top of the distributor.
5. Lift the fuel distributor from the mixture control
unit and collect the rubber sealing ring (resistance
will be encountered due to the rubber sealing ring).
6. Do not remove the control piston from the fuel
distributor.
7. Fit the fuel distributor by reversing the removal
procedure, noting that the rubber sealing ring fitted in
between the fuel distributor and mixture contro! unit
must be in good condition. If in doubt, fit a new
sealing ring. When installing the sealing ring ensure
that it is lubricated with a suitable grease and that it
does not become trapped when the fuel distributoris
fitted. This could cause a subsequent air leak which
may be difficult to detect. Check the idle mixture
strength.

Mixture control unit assembly — To remove and fit
{see figs. B3-39 and B3-40C)

1. Disconnectthe battery and depressurize the fuel
system [refer to page B3-12}.

2. Unscrew the worm drive clips securing the air

Fig. B3-36 Fuel distributor connections
() Key number on test equipment
{left to right)
[] Engine cylinder

intake hose to the cast elbow. Free the joint.

3.  Unscrew the worm drive clips securing the dump

valve flexible hose to the return pipe. Free the joint.

4, Freethe small diameter pipes to the dump valve.

6.  Unscrew the two nuts retaining the long reach

studs to the mixture control unit.

6. Withdraw the intake elbow,

7. Disconnectthe electrical plug to the auxiliary air

valve.

B. Unscrew the worm drive clips and free the two

hoses to the auxiliary air valve and the smaller

diameter hose to the rear of the idle speed control
solenoid.

9. Unscrew the injector pipe nuts from on top of the

fuel distributor. Free the pipes.

10. Unscrew and remove the following connections

on the fuel distributor.

a. Fue!supply to fuel distributor,

b. Fue!supplytocold startinjector,

¢. Small diameter pipe between the fuel distributor

and the pressure regulator,

11. Unscrew the pipe nut securing the fuel return

pipe to the bottormn of the pressure regulator.

12. Unscrew the setscrew clamping the fuel pipes to

the bracket at the rear of the mixiure control unit.

13. Unscrew the two mounting setscrews, one at the

front and one at the rear of the unit,

14. Detach the electrical cables to.

a. Theelectro-hydraulic actuator.

b. The air flow senscr potentiometer.

c. Thedump valve solenoid valve.

d. The dump valve vacuum switch.

16. Free the small diameter signal hoses to the

solenoid and vacuum switch.

16. Unscrew the rear mounting nut {situated under

the dump valve salenoid) and the front mounting

setscrew (situated under the dump valve).

17. Carefully lift the assembly from the engine with

the ancillary units stil! attached.

18. Remove the upper section of the mixture control

unit from the lower half (air outlet duct) by

unscrewing the cap nuts situated around the face joint.

19. Fitthe assembly by reversing the procedure given

for removal, noting that the face joint between the

twao halves of the assembly should be clean and
coated with Wellseal.

20. Ensure that any rubber sealing rings that have

been disturbed are in good condition,

Note Whenever a hose or an efectrical plug is
disconnected, it is advisable to attach an
identification label to facilitate assembly.

In addition any open connections should
be blanked as soon as possible to prevent the
ingress of dirt.

Throttle body — To service
To remove, fit, and overhaul the throttle body refer to
Chapter K.

Auxiliary air valve — To remove and fit
{see figs. B3-1 and B3-12)
1. Disconnect the electrical plug.

B3-28
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Fuel injection and Ignition control system

K-Motronic

With the introduction of the 1989 model year
specification, turbocharged cars are equipped with a
Bosch K-Motronic engine management system.

The K-Motronic system brings together the
benefits of digital* fuel injection and ignition control
systems into a single electronic control unit {(ECU)}.
Other features of the systern include cold start and
warm-up enrichment, idle speed regulation, and
automatic correction of any long term mixture
strength deviations.

On cars fitted with catalytic converters the K-
Motronic system also provides an ‘on-board’ self
diagnostic facility.

Note *Digital refers to an electronic data system
where the information used is in discrete or
quantized form {data in the form of digits), not
continuous as with an analogue system.

The exhaust emission control systems {if fitted)
include three catalytic converters {one warm-up
converter and twin main converters), and air injection.

The fuel evaporative emission control system {if
fitted} includes a charcoal ahsorption canister which
i5 purged during specific engine operating modes.

A crankcase emission control systemn is fitted to
all cars.

This section contains service information relating
specifically to the K-Motronic digital system. Details
for the other emission control systems are provided
within their respective chapter (refer to the Contents
page}.

K-Motronic digital engine management system
The engine is equipped with several sensors that
continuously monitor operating parameters such as
engine speed, coolant ternperature, and load (see fig.
B4-19}. The sensors are connected to a digital ECU
which is programmed with characteristic data for the
following functions, mixture strength control, ignition
timing, idle speed control, purging of the evaporative
emission control canister, and operation of the air
injection system.

A separate electronic control unit is used for the
boost pressure control system,

Fuel injection system
The Bosch KE3-Jetronic continuous fuel injection
system incorporates certain components from the
KE2-Jetronic system. In addition to digital electronic
correction of the air/fuel mixture, the system also
incorporates electronic regulation of the idle speed.
When the engine is running in the naturally
aspirated mode, fuel delivery is directly proporticnal
to intake air flow. During turbocharged modes of
operation, electronic correction factors provide boost
pressure compensation.
Control of the air/fuel ratio is provided by a

mixture control unit, comprising an air meter and a

fuel distributor (see fig. B4-2).

Multi-point, mechanical fuel injectors are fitted.

Electronic correction of the air/fuel ratio is
provided for start and warm-up phases of engine
operation.

To achieve compliance with strict emission
control regulations, cars fitted with catalytic
converters require adjustment to the air/fuel ratio
during part load engine operation. This is achieved by
using a ‘closed-loop’ {lambda) control system. In this
system a heated oxygen sensor measures the oxygen
content of the exhaust gases and continuously
adjusts the fuel flow to maintain a stoichiometric
air/fuel ratio.

Note Components within the system may look similar
to those used on other systems. However,
visual inspection should not be used to identify
replacement parts, as internal calibrations may
be different.

Air flow sensing

The air meter consists of an air venturi {cone) in
which moves an air flow sensor plate mounted on a
pivoted lever {see fig. B4-3).

When the engine s operating the sensor plate is
deflected into the air cone; the deflection being
dependent upon the volume of air passing through
the cone (i.e. throttle plates opening}. The air deflects
the sensor plate until a state of hydraulic balance
exists; this being due to the force of the air pressure
acting across the sensor plate area and the primary
fuel pressure acting over the control piston area.

The weight of the air sensor plate and
connecting lever are halanced by a counterweight on
the fuel distributor side of the lever.

Any movement of the air sensor plate and lever
about the pivot pin is transmitted to the control
piston in the fuel distributor and the ECU by a
potentiometer.

The movement of the control piston and its
horizontal control edge (see fig. B4-5] either
increases or decreases the cpen area of the eight
metering slits {one for each engine cylinder) in the
fuel distributor.

Differential pressure valves {one for each
cylinder} located within the fuel distributor, maintain
a constant pressure drop across the metering slits.

The air flow sensor plate and the control piston
are operated by the same lever. Therefore, the rate of
basic fuel discharge is proportional to the deflection
of the air sensor plate within the calibrated cone, as
governed by throttle plate opening.

Idle CO {idle mixture strength) is set during
manufacture. Adjustment should not be necessary
but can be achieved by removing the tamperpronf
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Fig. B4-6 Ignition contral system
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This position is set during manufacture and ensures
complete closure of the metering slits when the
piston is in the rest {zero lift] position. When the
piston is resting on the sealing ring and the engine is
switched off, the seal prevents primary systemn fuel
leakage past the piston. This would otherwise allow
fuel accumulator pressure to be lost too quickly.

Ditferential pressure valves
There is a differential pressure valve for each engine
cylinder {see figs. B4-3 and B4-5).

These valves are a diaphragm type consisting of
an upper and lower chamber with the diaphragm
separating the two halves.

The purpose of these valves is to maintain a
given pressure drop at the metering slits. The
pressure differential between the two halves of the
valve is maintained irrespactive of the fuel flow.

The difference in fuel pressure between the
upper and lower chambers {and therefore the
metering slits) is approximately 0,2 bar {3 Ibffin?}.
Basically this is determined by the helical spring
operating in the lower chamber of each valve.

The lower chambers are connected to one
another by a ring main.

The upper chambers are completely sealed from
one anclher but are connected to the metering slits.
Each chamber contains a valve seat and is connected
to its respective injector line.

If an increased fuel flow enters the upper
chambers, the pressure is increased and the
diaphragms are deflected downwards. This opens the
outlet end of the injector lines allowing the fuel flow
to increase until the preset differential pressure is
restored.

If the fuel flow decreases, the pressure in the
upper chambers will fall aliowing the diaphragms to
lift. This reduces the fuel fiow to the injectars until
the pressure differential again prevails.

The total travel of the diaphragm is only a few
hundredths of a millimetre.

By varying the fuel pressure in the lower
chambers of the differential pressure valves, fine
control of the fuel flow rate {mixture strength} can be
achieved.

In addition to the helical spring, the fuel pressure
in the lower chambers is further affected by the
operation of the EHA attached to the side of the fue!
distributor. This is used to vary the fuel pressure in
the lower chambers in response to signals from the
ECU. In general, the mixture strength becomes richer
with increasing ‘current to the EHA.

An additional fuel filter incorporating a separator
for ferromagnetic contamination is fitted in the fuel
line to the EHA.

Ignition system

The ignition system is an integral part of the engine
management K-Motronic system and consists of two
driver stages which amplify ECU signals to the low
tension side of the ignition coils. The coils generate
high tension outputs which are distributed to the

sparking plugs in two groups, via a twin rotor
distributor assembly (four cylinders per rotor}.

Part load ignition timing is dependent upon
engine lnad and speed and is generated from a
characteristic map. Engine load is sensed by the air
meter potentiometer and engine speed by the engine
speed sensor, mounted adjacent to the segment
wheel at the rear of the engine.

The potentiometer is attached to the air flow
sensor plate lever and reflects any change in the
amount of metered air entering the induction system.
The electrical signal generated within the
potentiometer by the movement of the sensor plate is
then transmitted to the K-Motronic ECU to become a
measure of engine load.

The timing wheel fitted to the rear of the
crankshaft, has four segments of equal langth at its
periphery, separated by four gaps which are also of
equal length but longer than the segments. Rotation
of the four segment timing wheel generates a fixed
duty cycle which is sensed by the engine speed
sensor and transmitted to the K-Motronic ECU.

The K-Motronic ECU alsc receives a signal from
the crankshaft reference sensor located at the front
of the engine. As a reference pin rotating with the
crankshaft, passes the sensor it triggers Al ignition
and the subsequent firing order for the eight engine
cylinders. Co-ordination with the segment wheel
ensures the correct ignition timing.

Ignition angies for operation at idle and at full
throttle are dependent upon engine speed. They are
governed by separate characteristic curves
programmed into the ECU.

Ignition timing during cold starting and warm-up
is also dependent upon engine coolant temperature.

Sparking plugs

NGK BPR 4EVX sparking plugs are used. The
sparking plugs comprise a precious metal centre
electrode surrounded by a ceramic insulating material
whose relative positions are located by a metal
housing. The central electrode and insulator are
designed to project beyond the end of the metal
housing to improve combustion efficiency. The
ground electrode, attached to the leading edge of the
hausing, is extended to form an air gap across which
the spark is induced to jump.

‘Closed-loop’ mixture control system {lambda control
system)

Cars fitted with catalytic converters also have a
‘closed-loop’ lambda control system.

The lambda control system is an addition to the
KE3-Jetronic fuel injection systern and is fitted to
give increased control of the airffuel ratio about the
stoichiometric value.

With an ideal [stoichiometric) air/fuel mixture the
air factor is identified by the value X (lambda} = 1
funder boost and at full load = 0.83 1o 0.95}.

1 Actual air intake

Theoretical requirement
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In order to achieve optimum three-way catatytic
conversion efficiency, a stoichiometric air/fuel ratio
must be accurately maintained.

This is achieved by means of an axygen sensor
located in the exhaust system, in conjunction with
the K-Motronic engine management systam ECU
{see fig. B4-7). The ECU provides a control signal to
the EHA, osciflating between pre-set threshold limits
and regulating the fuel pressure in the lower
chambers of the differential pressure valves.
Increased fuel flow through the EHA will increase the
pressure n the lower chambers, simultaneously, the
pressure in the upper chambers increases by the
same amount. As a result, the pressure drop across
the metering slits in the fuel distributor is decreased

which in turn decreases the fuel flow to the injectors.

Decreasing the flow through the EHA has the
opposite effect,

Automatic altitude compensation

Cars fitted with catalytic converters also have
automatic altitude compensation. Due to lower air
density at high altitudes, the volumetric air flow
measured by the air meter corresponds to a lower air
mass flow than at low altitudes. Operation at high
altitude would therefore, have a richening effect on
the airffuel mixture ratio. In practice however, this is
initially compensated for by the lambda ‘closed-loop’

control system. Also, the engine management system
incorporates a function for permanent correction of
any long term drift in mixture strength due to such
variations as air density (refer to adaptive lambda
pre-control}.

Altitude compensation is therefore, available until
both the abowve control functions are at the limit of
their control range and is effective to an altitude of
4267 m {14 000 ft} above sea level.

Adaptive lambda pre-control

Cars fitted with catalytic converters also have
adaptive lammbda pre-control. This is a function of the
engine management system which makes a
permanent correction for any long term changes in
mixture strength. It is integrated with the lambda
‘closed-loop’ system within the engine management
system ECU and corrects for mixture strength
deviations due to engine ageing, minor air leaks,
altitude, environmental changes, and variations in fuel
density.

This allows the lambda ‘closed-loop’ system to
continue to operate around the centre of its control
range and to maintain its full capability of correcting
for any temporary variations in mixture strength.

The pre-control system operates by monitoring
the output from the lambda ‘closed-lcop’ integrator
{i.e. the average EHA current required to maintain a

i . Air
. Air/fuel Mixture -
Engine control unit B Fuel
-
* Electro-hydraulic
actuator
Warmrup
convener Contro! signal
—it
l
Oxygen
sensor
| K-Motronic engine management system ECU
Main
converters
Exhaust 2826
Fig. B4-7 ‘Closed-loop’ mixture control system
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Figure B4-19

K-Motronic ECU - Theoretical
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thin layer of platinum. In addition, a porous ceramic
layer is applied to the outer side which is exposed to
the exhaust gas. The surface of the hollow inner side
of the ceramic tube is in contact with the ambient
air.

When in position, the ceramic sensor tube is
subjected to the exhaust gas on the outside, whilst
ambient air is allowed to pass inside the sensing
tube. If the oxygen concentration inside the sensor

[P L]
R
ha. 2

differs from the outside, a voltage is generated
between the two boundary surfaces due to the
characteristics of the material used. This voltage is a
measure of the difference in the oxygen
concentration inside and outside the sensor,

The ceramic sensor tube exhibits a steep change
in signal output {approximately 1000 mV? when
stoichiometric conditions are apptoached
{zee fig. B4-23).

Engine Engine
inlet side outlet side
Engine speed . Input stage - Oxygen sensor
sensor
Load sensor —* AAA
Manifold
pressure sensor Idle Part Full
- - load load
Closed loop map 1 ma ma
Coolant temperature v [coolant temp p p
sensor >45°C (113°F)]
Throttle ¢
position switch r=1
» Comparator - Integrator -
|
Start * A Y
enrichment Sensor ~=1
detection
After-start ‘Open loop’
enrichment [coolant temperature
> 45°C (113°F})
Warm-up
entichment Purge - Lambda_ pre—con_trol
control and basic adaption
Acceleration
enrichment
Boost pressure
compensation
{engine speed > 3000 rev/min}
Y Y
Driver Driver Driver
stage » ] stage stage
= Positive/negative
current
* Zero
current
QOutput to
electro-hydraulic actuator
AZ474
Fig. B4-20 K-Motronic ECU — Airffuel ratio control
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Engine coolant Stand current After start Warm-up
temperature (mA) enrichment (mA) | enrichment {mA)
Specification A B A B A B
60°C {140°F) 100 100 0 0 0 0
40°C (104°F) 100 100 2 3 0 1

Start enrichment current of 20 mA to be added to the
20°C (SQ_BOF} 100 100 after start’ enrichment values as follows.

When cranking until 12 12 5 5
{a} the engine speed exceeds 430 rev/min
{b) a period of 1 second is exceaded with closed
16°C {60.8°F) 100 100 throttles. ‘ _ 24 24 16 16
{c} a period of 2.6 seconds is exceeded with opened
throtties.
0°C {32°F) 100 100 44 44 30 30
-16°C {3.2°F) 100 100 61 61 38 38
=26°C (-14.8°F) 100 100 99 99 64 64

Ignition on featura
Nominal mA characteristics are highlighted in the above table and a tolerance band is not specified. Under most field/service
conditions precise engine coolant temperatures will not be measured, hence starting and warm-up characteristics will be
calculated from interpolated values. Stand current is an ‘ignition on’ feature and has a tolerance of 100+2mA.

Identification of enrichment factors should form the basis of fault diagnosis for engine starting and warm-up difficulties.

gc-v8

LELY ASL

Specification A — Cars fitted with catalytic converters Specification B — Cars without catalytic converters
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Start enrichment b. With throttle plates open.
Start enrichment which is additional to "after start’ Time constants for modes a and b are 1.0 second
enrichment, is present during cranking and continues and 2.6 seconds respectively.
until the engine speed exceeds 430 rev/min. It consists The total starting enrichment consists of one fixed
of two basic modes. and two variable factors as follows.
a. With throttle plates closed. 1. Initial start enrichment current element fixed at
Stand
current
10
30
Graphical breakdown of
80 enrichment features at a
simulated temperature
of 20°C {68°F)
70
60
< Start
£ lenrichment
e Start enrichment
i) *
g 50
=
2 Throttle plates open
c
wi
40 _
Throttle
plates
closed
: i After start Warm-up
1 — - it
30 — 1 ~
]
! )
: '
: : Plateau Decentral
’ i time time
20 N :
: '
1
' '
: bmmmaemm R
i ! ) A
i
10}——mF+— = ; '
1 1 ! |
| : L
' -2, .
: 1 1 : 1
: : i : :
1 f 1 1 1
| Time period [— =1 | = Earichment functians beyond Lhis 'Closed-loop’ operation for cars
dependent 1.0 sec poinl are solely coolant fitted with catalytic converiers.
upon length |—a __{ temperalure dependeant ‘Opean-loop” operation with basic
of time [ 2.6 secs compensation of OmA for cars not
ignitien is ) fittad with catalytic converiers
switched on Time
AZ675
Fig. B4-32 Cold start, after start. and warm-up features
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extrapolated at the —26°C {—14.8°F) site value.

Duty cycle control of the cold start injector voltage
supply provides additional flexibility, matching cold start
injection much closer to engine starting requirements,

Coolant Duration of cold start Duty
temparature sites injector operation cycle
16°C |60.8°F) 4 seconds 50%
0°C{32°F) 8 seconds 50%
—16°C {3.2°F) 8 seconds 80%
-26°C(-14.8°F) 9 seconds 100%
Note Forthis mode of operation the cold start injector
only functions whilst the engine is cranking

2. Cold start injector function for "hot’ engine starting
When the engine coolant temperature approaches
100°C {212°F) and an engine cranking period exceeds
1.8 seconds, the cold start injector is energized and
provides fuel injection into the induction manifold at a
10% duty cycle rate. This fuel flow supplements fuel
from the main injectors resuhting from air sensor plate
deflection.

This feature provides hot engine starting assistance
during adverse operating conditions.

3. ‘After start’ cold start injector operation
At engine coolant temperatures below —16°C (3.2°F)
further ‘after start' assistance is provided by the cold
start injector, Time periods and cold start injector duty
cycles are preset within the K-Maotronic ECU and
commence at the same time as the “after start’
enrichment period provided by the EHA.

Figure B4-33 provides graphic operational details.

Coolant Duration of cold start Puty
temperature injector operation cycle
{during "afier start’
assistance only)
—16°C {3.2°F) 6 seconds 75%
-26°C(-14.8°F) 7 seconds 100%

Acceleration enrichment

Acceleration enrichment is present when specific K-
Motronic engine management trigger thresholds are
exceeded, these are dependent upon the rate of air
sensor plate deflection. Once the threshold rate of air
sensor plate movement has been reached, an increase
in mA corresponding to acceleration enrichment
reaches its peak value ({dependent upon engine coolant
temperature} and fades away within one second.

Due to the fast response time, accurate in-vehicle
measurements will not be possible under service
conditions. Therefore, the foltowing information should
be used as approximate guidelines.

It is however, sufficient to say that failure of the
acceleration enrichment system can be detected by
either unacceptable flat spots during the engine warm-
up phase [cars fitted with catalytic converters} or poor

acceleration response cars not fitted with catalytic
converters).

Aninstant functional check can be achieved by
‘blipping’ the throttle with the vehicle stationary. This
should result in corresponding pulses in mA readings
over the following range of engine coolant
temperatures.

On cars fitted with catalytic converters,
acceleration enrichment commences at an engine
coolant temperature of 16°C {3.29F}, coolant
temperatures below this result in higher levels of
acceleration enrichment.

On cars not fitted with catalytic converters, a small
amount of acceleration enrichment is present at engine
coolant temperatures above 60°C (140°F).

Below this value acceleration enrichment factors
increase with decreasing engine coalant temperatures
in a similar manner on all cars.

Effect of engine coolant temperature on the digital
ignition system

During the engine warm-up phase improved combustion
efficiency is achieved with additional ignition advance.
Refer to the ignition control system section for details,

Fuel injection system - Workshop
servicing information

Health risks
Refer to Section A3, General information for health risk
details relating to fuel and engine oils.

Workshop safety precautions
Refer to Section A3, General information for this
information.

Additional information when working on the KE3 -
Jetronic system

1. Do not start the engine unless the battery
connections are securely fastened.

2. Do not disconnect the battery from the vehicle
electrical system when the engine is running.

3. Do not charge the battery whilst it is installed in the
vehicle.

4, Always remove the K-Motronic ECU before carrying
out any electrical welding work.

5. Always ensure that all wiring harness plugs are
securely connected.

6. Do notdisconnect or connect the wiring harness
35 way multiple plug of the K-Motronic ECU with the
ignition switched on.

7. If repeated or extended engine cranking periods are
required for a particular engine/vehicle diagnosis, the
efectrical plug should be disconnected from the cold
start injector.

Fuel pressure
The fue! injection system contains fue! that may be
pressurized to 6,3 bar (91.3 Ibf/in?). Therefore, to reduce

B4-26
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Symptom

Engine fails to start or starts with difficulty when cold
Engine fails to start or starts with gifficulty when hot

Uneven idle quality during the warm-up phase

Poor throttle response

Engine misfires during high speed/load operation

Unsatisfactory engine performance {is 'boost’
restricted to 'hase pressure characteristic’ complete

control system functional check)
Engine runs on

Fuel consumption too high

Flat spot during acceleration
Idle CO concentration too high
Idle CO concentration too low
Idie speed outside limits

Engine starts then immediately cuts out

—
Refer to
workshop
procedure

Possible cause
—9—|— ——¢——|—|—|—|—|—|—|— Fuel pump and/cr pre-pump not
l operating correctly 1
——9— — #—|—|— Induction system leaking 2
- — ¢—|—o—9—9—[—|— Air flow sensor lever/control piston seizure 3
_I_ —_— —§—|—|—|—[—|—— Incorrect position of air flow sensor plate 4
— —_ — | —|—|—é-—#— Incorrect operation of idle speed actuator
or poor throttle plate seating 5
—y— —|—|—F—|———|— Faulty cold/hot start system &
—f— —y ¢ — — Cold start injector teaking 7
—y——|———— —n—u—u—u—I— Incorrect primary fuel pressure 8
—— — - - 9—0—0——8— |ncorrect differential fuel pressure 9
—— | — — Leaks in fuel system 10
o—o—|— —_—g—|—» ¢ — Faulty injectors 1M
————————— ¢ —|— #— Unequal fuel delivery from distributor 12
2 —— — Throttle plates not opening correctly 13
——|—|—o—9 — Fuel accumulator diaphragm burst 14
——9—9— —_ — Blocked air filter or ducting 15
—— ||| — o Incorrect “starting enrichment’ function
R — —_— ®-— Incorrect “post start enrichment” function Refer to
—|—o—¢ ——% 9 Incorrect ‘'warm-up enrichment’ function the fuel
— Incorrect “acceleration enrichment’ function | injection
»—¢ —— — Incorrect ‘full-load enrichment’ function system
$——o —— — Incorrect induction manifold pressure " electrical
correction test
I—o—- — {-— Incorrect electrical connections at EHA programme
——0—o— —o—9—8——6— Faulty engine coclant temperature sensor {refer to
& L -—~I Faulty air pressure transducer fig. B4-35)
azssaJ
Fig. B4-34 Basic KE3-Jetronic fault diagnosis chart
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the risk of possible injury and fire, always ensure that
the system is depressurized using the following
method, before commencing any work that will entail
opening the system.

1. Clean the inlet connection to the fuel filter.

2.  Wrap an absorbent cloth around the joint.

3. Carefully slacken the pipe nut to release any
pressurized fuel from the system.

4. Tighten the pipe nut.

5. Discard the abscrbent cioth in accordance with
health and safety regulations.

Exhaust gases

¥When running turbocharged engines for prolonged
periods within enclosed working areas, always ensure
that the exhaust gases are removed safely.

VWhilst direct exhaust gas ventilation is available in
some workshop areas, it is inevitable that extraction
hoses will have 1o be used in certain circumstances,
particularly when the vehicle is 'ramp bound”. In these
specific instances, the large flexible exhaust adapter
shrouds must be fitted to prevent a high level of
depression being applied to the exhaust turbine seal in
the turbocharger.

Under no circumstances should high deprassion
exhaust gas extraction units be applied directly to the
tailpipes.

Fault diagnosis

This fault diagnosis section includes.

Basic system test procedures

Electrical and electronic components fault diagnosis
Mechanical components fault diagnosis

‘On-board’ fault diagnosis coding {cars fitted with
catalytic converters).

It is important that fault finding is carried out in the
sequence given 1o prevent incorrect diagnosis which
could result in both lengthy and costly repairs.

Often, a mechanical fauit has sufficiently well
defined symptormns to enable a very rapid diagnosis to be
made.

The basic fault finding procedure is as follows,
noting that any faults found in one system should be
rectified before moving onto the next stage of the
procedure.

1. Check the integrity of all hose and electrical
connections. Tighten where necessary.

2. Check the condition of the sparking piugs.

3. Carry out a compression test on the engine
cylinders. Inhibit the operation of the fuel injection and
ignition systems during this test by removing the
respective fuses.

4. Start the engine.

On cars fitted with catalytic converters, turn the
ignition key from the LOCK to the RUN position and
observe that the 'Check Engine’ warning panel is
illuminated. Continue to turn the key to start the engine.
As the engine starts check that the warning lamp
extinguishes. If the lamp remains illuminated, refer to
the ‘on-board’ diagnostic listing (see fig. B4-36}.

5. Ensure that the engineis running on all eight
cylinders.

6. Allow the engine to fully warm-up, whilst noting the
following.

a. Check the fuel injection system for leaks.

k. Check that the vacuum system hoses and pressure
pipes are free from leaks.

c. Check that the crankcase emission control system
hoses are free from leaks.

d. Check the entire induction system for audible air
leaks, paying particular attention to components
downstream of the air flow sensor plate.

This is particularly important on cars fitted with
catalytic converters, in view of the systems ability to
learn and provide limited air leak compensation,

7. Ensure that theidle CO is correct by checking the
idle mixture strength.

B. Ensurethat the idle speed actuator stabilizes the
engine idle speed at 580 + 20 rev/min regardless of
lpad.

9. Carry out basic engine management system checks
to ensure that the fuel injection and ignition control
systems are functioning correctly.

During manufacture, components of the fuel
injection system are precisely adjusted in order to
comply with the relevant emission control regulations.
Therefore, alterations to any of the settings should not
normally be necessary.

Before commencing any fault diagnosis or work on
the fuel injection system, ensure that the workshop
safety precautions are fully understood.

Fuel injection and ignition system functional checks
The following series of functional checks are necessary
to ensure the correct definition of the ignition and fue!
systems ‘maps’.

Always use a good quality digital multi-meter to
carry out the tests.
Note The checks must be carried out with the engine

stabilized at its normal operating temperature.

Throttle position switch - continuity check

1. With the engine switched off, disconnect the four
way electrical plug to the throttie position switch

isee fig. B4-37}.

2. Always ensure that movement of the throttlesis
controlled by the accelerator pedal for these tests.

Idle

3. Using the multi-meter, carry out a continuity test
across the black/pink and blue/purple cables from the
switch as follows.

4. With the throttles closed the multi-meter buzzer
should sound.

5.  With the throttles fully open the buzzer should
not sound.

6. The switching point should be just off the idle
position and confirmed by an audible click.

Full load

7. Using the multi-meter, carry out a continuity test
across the black/pink and yellow/purple cables from the
switch as follows.

8.  With the throttles closed the multi-meter buzzer

B4-28
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Figure B4-35

Fuel injection system — electrical test programme —
fault diagnosis chart
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Figure B4-35

Fuel injection system - electrical test programme -
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‘On-board’ fault diagnosis codings
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damage or l00seness that may allow an air leak into the
induction system.
Check the entire induction system for air leaks with
the engine running. Use a suitable length of rubber hase

as a listening tube, The leak will often be heard as a high
pitched hiss or whistle.

Procedure 3 Metering control unit lever sticking

1 Ensure that the engine temperature is above

20°C {68°F),

2. Remove the air intake elbow from the inlet to the

control unit.

3. Apply pressure to the control piston in the fuel

distributor for approximately 10 seconds {refer to page

B4-22]). Switch off the power to the fuel pumps.

4. Pressthe air sensor plate slowly downwards to its

maximurn open position. The resistance to this

movement should be uniform over the whole range of
travel. Allow the air sensor plate to return to its rest
position and repeat the operation.

If the resistance to the air sensor plate movement is
uniform over the whaote range of travel, the metering
unit lever is not sticking.

Note Always ensure that the fuel pumps are not
running before depressing the airflow sensor
plate. Otherwise, fuel will be sprayed into the
engine on each occasion the airflow sensor plate
is depressed.

5. Should the resistance to sensor plate movemnent be

greater in the rest position, it could be due to the plate

being either out of position or distorted due to impact
damage (caused by an engine misfire|.

6. [f the condition described in Operation 5 is

confirmed, depressurize the fuel system {refer to

page B4-27). Press the plate fully downwards and allow

it to return to the rest position.

AZG654

Fig. B4-39 Air flow sensor plate position
A 1,0mm {0.40in] free play with fuel
system pressurized
B Sensor plate inclination 4.5°

7. Should a resistance be confirmed in Operation §,
remove the air sensor plate and repeat the operation. If
this alleviates the resistance, the air sensor plate is
fouling the sides of the air funnel and should be
centralized (refer to Procedure 4} or the air funnel may
be deformed in some way.
8. If there is still a resistance to the movemnent of the
lever, it could be due to contamination within the fuel
distributor barrel or occasional binding in the lever
mechanism.
9. Contamination within the fue! distributor can be
checked by separating the fuel distributor from the
caontrol unit for visual inspection.
Do not attempt to remove the control piston,
Remove the retaining screws situated on top of the
fuel distributor. Lift off the fuel distributor (resistance
will be felt due to the rubber sealing ring).
10. Examine the distributor for contamination.
11, Fit the fuel distributor by reversing the dismantling
procedure. Ensure that the rubber sealing ring is in good
condition and is lubricated with suitable grease.
Ensure that the retaining screws are evenly
tightened.
12, if aresistance is still noticeable, a new assembly
should be fitted.
13. After fitting the fuel distributor check the idle
mixture strength.

Procedure 4 Positioning the air flow sensor plate

1. Remove the air inlet ducting from above the sensor

plate.

2. Check that the sensor plate does not ook deformed

or damaged, particularly around its outside edge. Also

ensure that the sensor plate will pass through the
parallel section of the air funnel without fouling.

3. [ necessary, loosen the plate securing holt.

4. Insert the guide ring RH 9608 whilst retaining the

sensor plate in the zero movement position. This will

prevent the sensor plate from being forced downwards
8s the centring guide ring is being installed.

5. With the centring guide ring in position, tighten the

retaining bolt to 5Nm (0,50kgf m to 0,55kgf m, 44 tbf in

to 48 Ibfin}. Carefully remove the centring guide ring.

6. Apply pressure to the control piston in the fuel

distributor for approximately 10 seconds {refer to

page B4-42).

7. The air sensor plate should be positioned as shown

in figure B4-39, with the plate not protruding above or

below the paralle! section of the air funnel.

B. If the air sensor plate is too high, carefully tap the

guide pin lower {see fig. B4-40}, using a mandre! and a

small hammer.

Note This adjustment must be made very carefully,
ensuring that the pin is not driven too low.
Repeated adjustment can loosen the guide pin.
Serious damage 10 the engine could result if the
pin should fall out.

Procedure 5 Checking the operation of the idle speed
actuator

Itis important that the test equipment used to check
the idle speed meets the following specification.

B4-36
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The fuel pressure regulator is faulty.
If the primary fuel pressure is too low,
Check the fuel supply.

The fue! pressure regulator ts faulty.

FoAp

Procedura 9 Checking the differential fuel {lower
chambaer} pressure

1. Ensure that the engine is at normal operating
temperature.

2. Measure the primary system fugl pressure. Ensure
that the reading is within the specification.

3. Remove the test equipment and re-connect the cold
start injector pipe.

&2302
Fig. B4-41 Fuel distributor removed
Bar 3
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Fig. B4-42 Fuel system ‘leak down'’

4. Install the pressure tester RH 9873 as shown in
figure B4-47.

5. Apply electrical power to operate the fuel pump for
30 seconds (refer to page B4-42|. Switch off the power
to the fuel pump,

The gauge will now show the differential pressure
valve lower chamber pressure which should be between
5,7 bar and 5,9 bar {B82.7 Ibf{fin? and B85.5 bf/in?).

6. If the differential fue! pressure is outside the
specified limits.

a. The fuel pressure regulator is faulty.

k. The fue! metering unit is faulty.

c. The electro-hydraulic actuator {EHA] is faulty.

d. The mA supply to the EHA is incorrect {refer to Fuel
injection and ignition system maps).

Procedura 10 Check the fuel system for laaks

The engine should be at normal operating temperature
for this test.

1. Fit the pressure tester RH 9873 as shown in

figure B4-46.

2. Apply electrical power to operate the fue! pump for
30 seconds (refer to page B4-42).

3. Allow the primary system pressure to build-up.
Switch off the power to the fuel pumnp.

4. Notethetime it takes for the pressure to fall to zero
and compare this with the graph for fuel system "leak-
down’ (see fig. B4-42).

5. If the pressure loss 1s outside the acceptable limits,
the leak may be due to.

Defective pressure reqgulator.

Leaking cold start injector.

Faulty non-return valve in the fuel purmnp.

Leaking accumulator diaphragm.

An external leak from one of the fuel system pipes.
One or more of the fuel injectors leaking.

~pap g

Procedure 11 Checking the injectors

Cleanliness of components and their connections
cannot be over emphasized for this test.

1. Clean all external fue! connections before removing
the fuel injectors.

2. Remove the fuel injectors from the engine.

3. Connect one injector to the test equipment

RH 9614 (Bosch Number KDJE 7452). Refer to figure
B4-43,

Opening pressure
4. Bleed the discharge tube by moving the operating
lever several times with the union slackened. Tighten
the union,
5. Check the injector for dirt by operating the lever
slowly at approximately one stroke per 2 seconds with
the valve on the pressure gauge open,
If the pressure does not rise to between 1,0 bar and
1.5 bar {14.5 Ibf/in? and 21.8 Ibf/in?} the valve of the
injector has a bad leak, possibly caused by dirt.
Attempt to fiush the valve by operating the lever
rapidly several times. If the injector valve does not clear
the injector should be discarded.
6. Check the opening pressure of the injector by
closing the valve of the test equipment. Bleed the
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3. Unscrew the worm drive ciips securing the dump

valve flexible hose to the return pipe. Free the joint.

4. Free the small diameter signal hoses to the dump

valve,

5. Unscrew the two setscrews retaining the cast

intake elbow via its mounting brackets to the mixture

control unit.

6. Withdraw the intake eibow and rubber sealing ring.

7. Unscrew the injector pipe nuts from the top of the

fuel distributor, Free the pipes.

8. Unscrew and remove the following connections on

the fuel distributor.

a. Fuel supply to fuel distributor.

b. Fuel supply to cold start injector.

c.  Small diameter pipe between the fuel distributor

and the pressure reguiator,

9. Unscrew the pipe nut securing the fuel return pipe

to the bottom of the pressure regulator.

10. Unscrew the two mounting setscrews, one at the

front and ene at the rear of the unit.

11. Detach the electrical cables to.

a. Theelectro-hydraulic actuator.

b.  The air flow sensor potentiometer.

c. The dump valve solenoid valve.

d. The dump valve vacuum switch.

12. Free the small diameter signal hoses to the

solenoids and vacuum switches.

13. Unscrew the rear mounting nut {situated under the

dump valve sclenocid} and the front mounting setscrew

{situated under the dump valvel.

14. Carefully lift the assembly from the engine with the

ancillary units still attached.

15. Remove the upper section of the mixture control

unit from the lower half {air outlet duct] by unscrewing

the cap nuts situated around the face joint.

16. Fit the assembly by reversing the procedure given

for removal, noting that the face joint between the two

halves of the assembly should be clean and coated with

Weliseal.

17. Ensure that any rubber sealing rings that have been

disturbed are in good condition.

Note Whenever a hose or an electrical plug is
disconnected, it is advisable to attach an
identification label to facilitate assembly.

In additon any open connections should be blanked
as soon as possible to prevent the ingress of dirt.

Throttle hody - To service
To remove, fit, and overhaul the throttle body refer to
Chapter K.

Idle speed actuator - To remove and fit

{see figs. B4-24 and B4-51)

1. Carry out the usual workshaop safety precautions.
2. Disconnect the electrical plug.

3. Unscrew the waorm drive clips securing the two
hoses to the actuator. Free the joints.

4. Carefully slide the actuator from its rubber
mounting.

5. Fittheidle speed actuator by reversing the removal
procedure.

e

Cold start injector - To remove and fit

{see figs. B4-10 and B4-52}

1. Carry out the usual workshop safety precautions,
including disconnecting the battery and depressurizing
the fuel system.

2. Detach the electrical piug from the cold start
injector.

3.  Unscrew the union connecting the fuel feed pipe to
the injector.

4. Unscrew the two small setscrews retaining the
injector in position. Collect the washer from each
satscrew.

5. Withdraw the injector and collect the rubber sealing
ring.

6. Tofit the cold start injector reverse the procedure
given for removal.

Injector - To remove and fit (see figs. B4-9 and B4-52)
There are eight injectors fitted to the engine one for ech
cyinder. The remaoval and fitting procedure given below
is for one injector but the instructions apply egually to
all of the injectors.
1. Carry out the usual workshop safety precautions,
including disconnecting the battery and depressurizing
the fuel systemn.
2. Free the loom rail from the respective side of the
engine. Manoeuvre the rail away to gain access to the
injectors.
3. Unscrew the union connecting the fuel line to the
injector.
4. Unscrew the two setscrews securing the injector
retaining plate to the cylinder head.
5. Remove the plate and withdraw the injector.
6. Fittheinjectors by reversing the procedure given for
removal, noting that the rubber insuleting sleeve must
be in good condition.

It is essential to check the spray patterns of the
injectors before they are fitted.

New injectors must be thoroughly flushed out
before they are tested.

Fuel pressure regulator - To remove and fit

{see figs. B4-12 and B4-51)

1. Carry out the usual workshop safety precautions,
including disconnecting the battery and depressurizing
the fuel system.

2. Unscrew the pipe nuts of the three connections to
the assembly.

3. Unscrew the small setscrew retaining the regulator
to its mounting bracket.

4. Withdraw the assembly.

5. Fit the regulatar by reversing the removal
procedure.

Electro-hydraulic actuator - To remove and fit

{see fig. B4-17)

1.  Carry out the usual workshop safety precautions,
including disconnecting the battery and depressurizing
the fuel system.

2. Remove the fuel pressure regulator.

3. Unscrew the two special inon-magnetic)

retaining screws and withdraw the actuator.
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ldle speed actuator — fault diagnosis chart
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Chechk the operation of the idle speed

Check for a blockage in the idle by-pass

Remove the idle speed actuator, Visually

P

actuator, refer to the appropriate hases and/or the hose connections from the inspect and test the assembly for damage NO Replace the idle speed actuator
Workshop procedure. Idle__]spaed\‘ air guide housing to the induction N and malfunctian. Ensure that the mator '/
If tha idle speead is incorrect or the too low >manifo|d/coid start injectar housing NO ) spindie can be manually rotated such that the
operation of the actustor is suspact Is there a blockage or restriction? spool valve closes from its basic aperture
proceed as foliows setting [see illustration A) '\
Idle speed YES Is the idlg speed actuator functioning YES Replace the K-Motranic £CU
toe high J\ L correctly’ I
e
Remove blockage
Iv
With the engine running at idle speed, blank
the air by-pass hose on one side of the idle . ]
speed actuator. The engine speed should NO E"ce,ss"’teh‘dii spe;ed TE'Tn result from air by-
reduce to 400 £ 100 rev/min passing the throtile plates,
ls the engine idle speed within / Check that the throttle plates are seating
specification? correctly. Check that the thrattle plates are Check the entire induction system for air 1_\
YES correctly positioned on the primary and YES ) leaks. Refer 1o the appropriate workshop
i L secondary spindles. Ensure that they are procedure and rectify any leaks /
= correctly posttioned on the spindle stops
With the engine running at idle speed, hold Are the thrattle plates functioning
the body of the idle speed actuator. correctly:
Disconnect and then re-connect the electrical ,lN 0}
2 way plug from the end of the actuator. YES R - -
eplace or rectify the idie speed actustor Rl
A sudden pulse of armature movement i Rectity in accardarce with Chapter K
during the operation will confirm that the
glectrical connection is made
Is tha electrical connection made?
NO
o th PR " Remove the idie speed actuator. Visually =
Isconnect the muitipie plug from the K- inspect and {est the assembly for damage Replace the idle d actuator
\v Motronic ECU. Check for continuity of the and malfunction. Ensure Thatythe mo‘torg NO P I speed
Check the voltage at pin 17 (slate/pinkj at black/pink cable fram pin 18 in the plug 10 N, spindle can be manualiy rotated such that the
the_ K-Motronic ECU multiple plug YES ‘thel e_arth at the rear of "A&’ baljk cylinder head. YES ) spoaol valve closes from its basic aperure
Is it 12 volts? . This is & three cable earth point {see the ﬁ/ setling |see illustration A)
NO earth illustration). Is the idle speed actuator functianing YES ) Replace the K-Motronic ECU
Is it continuous? correctly?
{NO } ‘
T
Rectify earth cable
T
Disconnect the 2 way plug from the idle Disconnect the 2 way plug from the idle
speed actuator. Check the voltage at the NO speed actuator. Trace the pink/white cable
pink/white cable in the plug back to fuse B3 (15 amp} on fuseboard 1.
Is it 12 valts? Reter to TSD 4848 and rectify as necessary
\YESl
~
T
Disconnect the 2 way plug from the idle
speed actuator. Check for continuity through NO Replace the idle speed actuator

the actuator
Is it continuous?

<

~

<&

—_—

!

Disconnect the 2 way plug from the idle
speed actuator. Check for continuity of the
slate/pink cabile from the plug to pin 17 in
the K-Motronic ECU multiple plug and rectify
as necessary

Rotation this way only,
such that ajrgap closes,

Spool valve

Basic aperture
setting

A

A2735

Complete the tests by checking the idie
mixture strength. Refer to the appropriate
page of Chapter B. Adjust as necessary
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Ignition control system - Workshop
servicing information

Health risks

Refer to Section A3, General information for health risk
details relating to the ignition control system.

Workshop safety precautions
Refer to Section A3, General information for these

details.

Additional information when working on the EZ 68F

ignition control system

1. Do not start the engine unless the battery connections

are securely fastened.

2. Do notisolate the battery from the vehicle electrical

system when the engine is running.

3. Do not charge the battery whilst it is installed in the

vehicle,

4.  Always remove the K-Motronic ECU before carrying

out any electrical welding work.

Symptom

Starter motor operates - engine does not start

Uneven engine idle

Poor throttle response

Poor engine performance

Engine misfires

Fuel consumption too high

Low boost pressure

Engine backfires

—— Engine runs too hot

Possible cause

—— Sparking plugs defective
—— Shunt on secondary ignition slage

—— Open circuit on secondary ignition

——ae L p
— ® 4 L
L L 4 L ] ®

stage
—— HT series suppression too high

—— Incorrect firing order
—— lgnition coil(s} faulty

*—— 9
&
L4

)
— 4 [ 9 —¢——8—— o Faulty ignition distributor/leads

$— ¢ — | — - ¢—— Faulty throttle posilion switch/

wiring
® — Faulty engine speed signal

—¢—¢ —9—» ¢ ® ¢ & Incorrect ignition timing

+s—o ¢ ®— Faulty engine speed sensor signal
——u-—o-——n-—o———«———I——lb—dh— Incorrect ignition timing

—— Faulfty air sensor plate

potentiometer
—— Faulty power supply to K-Motronic

ECU
— Faulty crankshaf sensor/wiring

——t—— - —0— ¢ — @ —— & —— #— Incorrect K-Motronic ECU output

signal

AZ147

Fig. B4-56 Ignition system fault diagnosis chart
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5. Always ensure that the wiring harness plugs are
securely connected.

6. Do notdisconnect of connect the wiring harness
35-way multiple plug of the K-Motronic ECU with the
ignition switched on. .

7. f repeated or extended engine cranking periods are
required for a particular enginefvehicle diagnosis, the
electrical plug should be disconnected from the coid
start injector.

B. Always ensure correct polarity when making cable
connections.

9. Always use a good quality digital mufti-meter when
carrying out tests on the system.

10. Do not pierce any electrical leads or looms with test
probes, etc.

11. Do not remove the high tension lead situated between

the ignition coil and distributor, when the engine is
running.

12. Ensure that no ‘arcing’ takes place between electrical

connections.

Exhaust gases

When running turbocharged engines for prolonged
periods within enclosed working areas, always ensure
that the exhaust gases are safely removed.

Whilst direct exhaust gas ventilation is available in
some workshop areas, it is inevitable that extraction
hoses will have to be used in certain circumstances,
particularly when the vehicle is on a ramp. In these
instances, large flexible exhaust adapter shrouds must
be fitted to prevent a high level of depression being
applied to the exhaust turbine seal in the turbocharger.

Under no circurmnstances should high depression
exhaust gas extraction units be applied directly to the
tailpipes.

Danger - high voltage levels

Dangerously high voltage levels are present in an
electronic ignition system. These levels are not only
present in individua!l components. but also in the wiring
looms, plugs, sockets, and test connections.

The primary as well as the secondary circuit are
subject to these high voltages.

Therefore, whenever the system is switched on
ensure that you do not touch components/circuits
contained within the ignition system.

Always wear thick rubber gloves and use insulated
tools as an added precaution.

Fault diagnosis
This fault diagnosis section includes.
Basic system test procedures
Electrical and glectronic components fault diagnosis
ltis important that prior to commencing any fault
diagnosis work on the digital ignition control aspect of
the K-Motronic engine menagement system it must be
established that the mechanical functions of the engine
are operating correctly, that the KE3 - Jetronic fuel
injection side of the K-Motronic engine management
system is operating correctly, and that the batteryisina
good state of charge
Connect an impulse tachometer and an ignition

FoaE

1

stroboscope lamp to the engine in accordance with the

manufacturer’s instructions. These two functions can

be accomplished by fitting a compact tester {e.g. Bosch

MQOT 21) to the engine.

Always use a good quality digital multi-meter to
take any electrical measurements and ensure
equipment suitable for testing high tension (HT} is
available.

Nate It is important that the test equipment used to
check the ignition timing meets the following
specification.

Accuracy - Ignition timing within + 12
Rotational speed within =+ 10 rev/min.

When carrying out any work on the system it is
essential that all workshop safety precautions are
observed,

Basic fault diagnosis
The basic ignition system fault diagnosis chart given in
figure B4-56 provides e list of basic symptoms and
possible causes.

Some of the symptoms described could also be
caused by a fuel system failure or a baost control
system failure.

Detailed fault diagnosis and test procedure

The information contained in figure B4-57 provides
detailed procedures for testing the ignition control
system and where necessary the appropriate remedial
steps to be taken when any rectification is required.

The various components of the system are shown
intheir locations on sheet 1, together with a wiring
diagram.

Sheets 2 and 3 provide the step by step procedure
for checking the system.

If any electrical fault is traced back beyond the
engine loom plug and socket (see fig. B4-57, item 7),
always refer to the Electrical Workshop Manual
TSD 4848.

Remaval and fitting of components

Before dismantling any connections and remaving any
components, ensure that any special precautions
necessary are understood and the usual workshop
safety precautions are carried out.

K-Motronic electronic control unit {(ECU) -

To rermove and fit

To remove and fit the K-Motranic ECU refer to
page B4-46.

Ignition driver module(s) - To remove and fit

{see fig. B4-58)

Always take care when commencing any work on a
driver module. If the engine has been running, sufficient
time must be allowed for the module to cool before
commencing work.

1. Carry out the usual workshop safety precautions.
2. Labelthe cables to the two driver modules. This will
facilitate identification upon assembly (see fig. B4-29).
Withdraw the four cables.

3. |f only the upper driver module is to be removed, this
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Figure B4-57

Bosch EZ 58F digital ignition system —

test programme
Sheet 1 of 3

The K-Motronic engine management system

To ease diagnosis of faults the K-Motronic engine
management system is sub-divided into two sections,
namely the Fuel injection system (KE3-Jetronic) and
the Ignition control system {EZ 58F).

This electrical test programmae contains details for
testing the digital ignition control system.

When carrying out this test programme always

ensure that the following conditions apply.

1. The usual workshop safety precautions are
carried oul

2. The battery is in good condition.

3. Any cables or connections disconnected for a
test must be re-made before proceeding to the
next operation.

4. Always ensure that any faults are corrected
before moving on to the next test '

B4-52
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Figure B4-57

Bosch EZ 58F digital ignition system -
test programme

Sheet 2 of 3
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High tension {HT} system check

Remove a suitable sparking plug connector
fromacylinderin both Group 1 and Group 2.
fit each connector to a slave sparking plug
and earth the plug electrode to 2 suitable
pointonthe engine (i.e. exhaust manifold].
Crank the enginge

Is an HT spark present?

YES

Replace the sparking plugs.
Ensure engine stans and runs
satisfactorily

10
S

The digital ignition system has two primary
andiwo secondary stages. For clarification
the two systems are designated Group 1 and
Group 2.
Group 1 controls cylinders A1, B3, B2, and A4
Group 2 controls cylinders A3, A2, B1, and B4
Layout of ignition distributor caps and HT
leads allows Group 1 and Group 2tofire
seguentially,
firing order A1, A3, B3, A2, B2, B1, A4, B4
Check condition and route of HT harness to
both ‘A’ and ‘B" bank pfcylinders. Alsp check
the integrity of the HT leads from the ignition
coilstothe 2 x 4ignition distributors
Are these in a satisfactory condition?

NO

iYE S}
v
Check the series resistances for interference
suppression and/or excessive internal
resistance

Rotorarm 1K £ 1000

lgnition distributortowers  1K{ = 100141
High tension {HT) leads 0.141 — 0.5}
Sparking plug connector 5Kl + 1000
Sparking plugs 5K+ 1000

Take into account the internal resistance of
iest leads/probes when carrying out the
above tests

Are the readings within specification?

NG

g

Primary ignition system check
Disconnectthe round 4 pin connector from
Group 1ignition amplifier. Connect a digital
multi-meter across pins 15 and 31. Switch on
the igniticn and measure the voltags.
Repeatthetest across pins 15 and 31 of
Group 2.4 pinconnector.

Specification isBto 15 volts

Are the readings within specification?

YES

L8

Disconnect both ignition driver module 4-pin
connectors (ilems 3 and 10} and the valance
loom 1o engine loom plug and socket 7-way

Rectify as necessary.
Ensure engine starts and runs
satisfactorliy

Replace faulty components.
Ensure engine starts and runs
saustactorily

Check the internal resistance of bothignition
coils

Primary coil internal resistance across
terminals 1 and 15 =0.55(lt0c 065}
Secondary coilinternal resistance across
lerminals 1and 4 =7 75K {0 11.75K N
Are the readings within specification?

NO [

YES

External check of both ignition coils
Visually inspect the sealing plug located
adjacent to terminal 4 identification

Is plug in position or has sealing compound

escaped?
]YESL
.

Check splice B {see itern 8).

{item 7j. ;
Check for continuity of the red/black and NO Rectify the cables as necessary
pinks/white cables between both 4-pin
connectors and the 7-way plug and socket
Are the cables continuous?
LYESL
. v . |
Check for continuity of the pinkfwhite cable n -
fromthe 7-way plug and socket to fuse B3 NO Rectify the cable/connections
{15 amplonfuseboard 1 {item 4) as necessary
Is it continuous? |
NG
T
Referto TSD4848

S
Replace defective
coil{s}

NO

NG

Ignition coil(s) checklist complete.
Continue with lgnition driver modula
{amplifier) checks

Check for continuity of the light green cable
from the K-Motronic ECU pin 11 to the centre
connection af the Group 1 ignition amplifier.

Remake connections
orreplace light green

Repeat the continuity test on the light green NO
cable from the K-Motronic ECU pin 24 to the screened cable as
centre connection of the Group 2 ignition necessary
amplifier
Are the cables continuous?
JE SL
- e Heplace defective
Crankthe engine ignition driver {amplifier}
Is high tension {HT) presentin either Group1  NO ) nodiie(s) and repeat
or Group 2 sparking plug combinations? ; test
JFES! YES NO
S
Re-fit sparking ptugs and attemptto stan
enging
Tt

4

Replace K-Motronic

T
Engine speed and reference sensors
Without specialist measuring equipment
there is no direct rnethod to measure ar
display either crankshaft reference orengine
speed signals. The sensors are mounted at
the front and rear of the engine fitems 19 and
22).
Check for continuity of the blue cable from
pin 28 and pin 30 of the K-Maotronic ECUto

ECU

each respective 3-way plug litems 18and21)  NO
sensorconnections
Are the cables continuous?
!YESL
e
Check for continuity of the black'pink earth
cables via splice C {item 23) NO
Are the cables continuous? _
YES Rectify cables
i L andconnections
e asnecessary
Check the general condition of the earth and
the screen cables NO
Are they satisfactory?
Iy
e
Check the integrity of the cables from the
3-way plugs literns 18 and 21) to the sensor
tipsfor both crankshaft reference and engine  NO
speed
Are the cables to the sensors satisfaclory?
iyt
et
Pin1 Pin2 Pin3 YES continued onsheet3
Pin1=+4ve
Pin2 = -ve
Pin3 = 1 screen

NC )Replace respective sensor assembly

Measure the internal resistance between pins
1and 2 in the 3-way plugs
Is this between 0.4K) and 1.6K(}?

1L

Engine starts and runs satisfactorily




Figure B4-57

Bosch EZ 58F digital ignition system —
test programme

Sheet 3 of 3
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sensor {see fig. B4-62).

10. Using stainless steel feeler gauges measure the
air gap between the end of the sensor and the collar/
plate assembly on the setting tool. This gap shouid be
between 0,89 mm and 1,27 mm {0.035 in and 0.050 in).
Adjust the gap as necessary by means of shimwashers
fitted between the sensor and its mounting bracket.
11. Repeat the air gap measuring technigue an all four
segments.

12. Ensure that the rubber grommet fitted into the
bottom cover is in good condition,

13. Fit the sensor {and any shims} to the mounting
bracket. Ensure that the sensor fits correctly through
the rubber grommet.

14. Check the route of the sensor cable. Note that the
cable should be reasonably taut. Any free play in the
cable must be clipped at the top of the engine.

15. Check the sensor and the ignition timing, making
reference to figure B4-57, Electrical test programme
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Fuel system

L
EEE T
W

Contents Sections
Rol's-Royce Bentley
Silver Silver Corniche ~  Eight Mulsanne / Turbo R Continental
Spirst Spur Corniche [l Mulsanne S
Contents and issue record
sheet C1 C1 C1 C1 C1 C1 C1
1987/8B/89 model years
Fuel system cz2 C2 C2 c2 Cc2 C2 C2
B
5/88 TSD 4737

Printed in England
@ Rolls-Royce Motor Cars Limited 1988

C1-1



Issue record sheet

The dates quoted below refer to the issue date of individual pages within this chapter.

Sections | €1 | c2 | | ] I ]

ECHICE]

=g

Page No. I [ | | f [ I
h/88 4/89

4/89 5/88

VO~ DO P W=
ol
o]
)

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
28
30

31
32
33
34
35

36
37
38
39
40

41
42
43
44
45

46
47
48
49
50

51
52
53
54
! l I I 1 [ |

4/89
Printed in England
® Rolls-Royce Motor Cars Limited 1989

TSD 4737

C1-3



Chapter C

Fuel system

The fuel system is of the recirculating type as shown
in figure C2-1. Excess fuel not required by the engine
is returned to the fuel tank.

For information relating to the fuel evaporative
emission control system, refer to Chapter G.

Depressurizing the fuel system
The fuel in the system may be pressurized, except for
the fuel tank and return lines. Therefore, it is
recommended that the fuel system be depressurized
before dismantling any parts of the system.

To depressurize the system proceed as foliows.
1. Clean the inlet connection to the fuel filter,
2. Wrap an absorbent cloth around the joint and
carefully slacken the pipe nut to release any
pressurized fuel from the system.
3. Tighten the pipe nut.
4. ltshould be noted that the system will still contain
unpressurized fuel.
5. Afer working on the system, run the engine and
check to ensure that there are no leaks.

Water contamination of the fuel

If the fuel system becomes contaminated, it is
recommended that the following procedure is adopted
to remove the water.

1. Detach the fuel return pipe from either the fuel
distributor {naturally aspirated cars} or the lower
connection of the fuel pressure regulator
{turbocharged cars),

2. Blow compressed air into the fuel return line to
force any fuel into the tank.

3. Slightly jack-upthecar on the right-hand side and
siphon the fuel from the fuel tank. Lower the jack.

4. Pour 4,5 litres (1 Imp gal, 1.2 US gal} of
Exxonvarsot or Shell Mineral spirit 135 (white spirit}
into the fuel tank and rock the car from side to side.
This will thoroughly mix the spirit with any water
remaining in the tank.

5. Glightlyjack-up the car on theright-hand side and
siphon the fuel tank. Lower the jack.

6. Repeat Operations 4 and 5 until all the water has
been removed from the fuel tank.

7. Disconnect and insulate the electrical leads from
the fuel tank pre-pump. Unscrew the worm drive clip
securing the fuel feed hose and detach the hose.

8. Removethelocking ring from the base of the fue)
tank using the special tool RH 9928. Withdraw the
pre-pump assembly and discard the sealing ring.

9. Fita new pre-pump assembly, noting the
following.

a. Ensure that the pre-pump filter sock is not
deformed in any way and ensure thatthe sock support
spring is fitted.

b. Ensure that a new sealing ring is fitled.

c. Secure the assembly with the locking ring using

the special tooi RH 9928,

d. Ensure that the lug on the locking ring just
contacts the stop on the tank outlet. Do not
overtighten.

e. Do not connect the electrical leads to the pre-
pump {ensure that the leads are insulated).

10. Detach the hose from the main fuel pump iniet

connection.
Connect alength of hose, approximately 2 m (6 ft)

in length to the fuel pump inlet. Piace the other end of
the hose in a suitable clean container of at least 2,3
litres (4 Imp pt, 4.8 US pt) capacity.

11. Connect another length of hose, approximately
2 m {6 ft) in length to the fuel distributor return pipe
disconnected in Operation 1. Place the free end of the
hose into an empty container of at least 5 litres (1.1
Imp gal, 1.3 US gal) capacity.

12. Fit a new fuel filter assembly.

13. Remove the fuel injectors and fuel injection lines.
14. Remove the airintake ducting {referto Chapter J).
15. Detach the electrical ptug from the pressure
control valve (if fitted).

16. Connect the eight auxiliary plastic fuel fines from
the fuel delivery quantity comparison tester RH 9613
{Bosch No. KDJE 7455) to the fuel injection jine
connections on the fuel distributor, Place the free ends
of the plastic fuel lines into the empty container,

17. Pour at least 2,3 litres (4 Imp pt, 4.8 US pt) of
mineral spiritinto the container feeding the fuel pump.
18. Operate the main fuel pump {refer to the
appropriate section within Chapter B). Do not allow
the fuel pump to run dry.

19. Press the air flow sensor plate downwards to its
maximum open position.

20. Continue to flush the system through until the
mineral spirit runs clean.

21. Test the fuel injectors {refer to Chapter B).

22. Fit the fuel injectors and injector lines.

23. Fit a new fuel filter assembly.

24, Bemove the two auxiliary hoses, refer to
Operations 10 and 11.

25, Fit the fuel return pipe, refer to Operation 1.

26. Fit the hose from the fuel tank to the fuel pump
inlet connection.

27. Connect the electrical leads to the fuel tank pre-
pump.

28. Add fuel to the tank and test the engine,

Removal and fitting of components

Before dismantling connections and removing
components always depressurize the system. Ensure
that any open connections are blanked off to prevent
the ingress of din.

Fuel tank (see figs. C2-1 and C2-6)
The fuel tank s fitted at the forward end of the luggage
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compartment behind the carpet covered sealing panel.

A small expansion tank having a capacity of
approximately 3 litres (5.5 Imp pts, 7 US pts} is situated
within the main fuel tank to inhibit complete filling.
This provides fuel expansion voluine to cope with
extreme temperature conditions.

When the car is being filled with fuel, the main fuel
tank {without an expansion tank} could normally be
completely filled, leaving only the filler neck and vent
connector pipes to accommodate the expansion of the
fuel. Therefore, an expansion tank is situated in the
upper part of the main fuel tank and as the fue! level
rises above the lower part of the expansion tank it
flows inside through two small holes in the base. Two
additional holes inthe top of the expansion tank allow
air to escape,

Fuel tank — To remove

1. Carry out the necessary workshop safety
precautions (refer to Chapter A}.

2. Disconnect and remove the battery.

3. Siphon the fuel from the tank.

4. Unscrewthe Pozidriv screws from the panel at the
forward end of the luggage compartment and remove
the knob from the battery master switch (if fitted).

5.  Withdraw the panel to reveal the fuel tank. On 2
door cars, disconnecl the electrical cables from the
luggage compartment lamp and the centralized door
locking switch.

6. Disconnect the three electrical cables from the
fuel tank level gauge. Remove the tape securing the
loom to the fuel tank.

7. Removethe clips securing the three fuel tank vent
hoses to their respective connections on top of the
tank.

8. Withdraw the hoses and blank the open
connections.

9, Unscrew the worm drive clip securing the filler
hose to the fuel tank. Free the hose and blank off the
open connection.

10. From beneath the car, detach the fuel feed and
return connections at the fuel tank. Blank off the open
connections. Disconnect and insulate the electrical
cables from the pre-pump.

11. Disconnect the rollover tube at the hose
connection on the left-hand side of the fuel tank.
Slacken the two tube retaining clips on the luggage
compartment floor. Free the rollover tube from the
Insulok plastic clip situated on either side of the tank.
12. Turntherollovertubeinthe retaining clips so that

10

A2483

Fig. C2-1 Fuel system layout
Non-return valve
Fuelreturn line
Fuel pump
Fueltank

In-tank pre-pump

bWl -

Fuel accumulator
Fuet supplyline

Fuel filter

Fuel pressure damper
Fuel cooler
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as a relief valve at approximately 0,59 bar (8.5 Ibf/inz,
439,50 mm Hg, 17.30in Hg).

in abnormal conditions, as the engine overcomes
the load imposed upon it, it may be passible to detect
detonation momentarily before the knock sensing
system takes control.

The system comprises a knock sensor fitted to
each bank of engine cylinders. The sensors produce a
small signal when detonation is detected. This signal
is fed to the electronic control unit for processing,

If detonation is present the electronic cantrol unit
signals to the boost contral solenoid valve ta close.
This allows boost control signal pressure ta be
exerted on the wastegate diaphragm, to open the
wastegate.

The speed of the turbocharger turbine and
compressor is therefore limited by the operation of
the wastegate.

Servicing

The information contained in this section includes
Basic system fault finding chart.

System test procedures flow charts.
Meclianical components assembly sequence.
Components removal and fitting procedures.

If a fault cannot be clearly defined, it is suggested
that the following procedure is carried out before any
involved fault diagnosis work is undertaken.

The procedure should be adhered to otherwise, an
incorrect diagnosis may bhe made which could resutt in
both lengthy and costly repairs.

Procedure

1. Check the ignition system and fuel injection

system, carry out the functional checks detailed in

Chapter B.

2. If ataultis apparent, refer to Chapter E for ignition

systern faults and Chapter B for fuel injection system

faults.

3. Ensurethat the exhaust emission CO reading is

correct, refer to Chapter B.

It the exhaust CO reading is incorrect, carry out a
compression test on the engine cylinders before
adjusting the mixture strength.

Note inhibit the operation of the fuel injection system
during this test by removing the fuel injection
system fuse. Also isolate the ignition system by
disconnecting the flywheel sensor. Do not
disconnect the HT king lead for this purpose.

Engine cylinder compression pressure 9,66 bar
{140 Ibf/in?} minimum @ cranking speed

Vartation between cylinders must not exceed
1.034 bar {15 Ibf/fin?)

4. Carry out the turbocharging system flow chart test
procedures,

Removal and fitting of components
When removing any parts always blank off the open
connections immediately to prevent the ingress of dirl.

el

Fig. D2-7 Air pressure transducer

Turbocharger assembly — To remove and fit
1. Slacken the worm drive clip securing the air intake
hose to the turbocharger intake assembly. Free the joint
by twisting the hose.
2. Unscrew the worm drive clip and detach the
crankcase breather pipe from the air dump pipe.
3. Slacken the worm drive clips situated at the flexible
section of both the air feed and air dump pipes. Free the
Joints by twisting each rubber hose.
4. Unscrew the nut retaining the intake assembly to
the turbocharger; collect the washer and withdraw the
intake assembly.
5. Unscrew the banjo bolt from the pressure tapping
on the end of the turbocharger compressor cesing.
Free the joint and coliect the aluminium sealing washer
frem either side of the pipe joint faces.
6. Unscrew the two setscrews retaining the large
heatshield to the top of the turbocharger assembly.
7. Unscrew the nut and collect the washer from the
lower timing cover stud that retains the large heatshield
lower mounting bracket. Withdraw the heatshield.
8. Unscrew the two Allen screws securing the oil feed
pipe flange to the top of the turbocharger. Free the joint
and discard the gasket.
9. Unscrew the two setscrews securing the oil return
pipe flange to the bottom cf the turbocharger. Free the
joint and discard the gasket.
10. Unscrew the exhaust clamp ring, securing the
turbocharger assembly to the exhaust downtake pipe.
11. Unscrew the four nuts retaining the turbocharger
assembly to the exhaust mounting flange, collect the
distance washers and withdraw the assembly.

Take care not to damage the machined faces of the
turbocharger 1o manifold joint.
12. Fit the turbocharger by reversing the remowval
procedure, noting the following.
13. Ensure that the face joint surfaces between the
turbocharger and exhaust manifold are clean and
undamaged.
14. Torque tighten the retaining nuts to the figures
gven in Chapter L.
15. Before connecting the lubrication pipes, the
turbocharger must be primed with clean engine oil in the
following manner.

10/87
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Symptom

Excessive oil consumption and/or blue smok

Lack of power

Misfire

Intake system ‘spitback’

Power hang on

Excessive induction noise on overrun
Excessive induction noise on boost
Excessive top speed

— Excessive detonation

— Overheating

Possible fault

e in exhaust

*—9— —&—|— Excessive mixture leaness

o—|— —&— |nsufficient ignition advance

lb—ﬂ —&—&— Excessive ignition advance

&—|—]—|—|— Insufficient boost

——9 —e—o— Excessive boost

&— | —|——|—|—|—|—— Turbocharger oil leak

l &— Turbocharger compressor surging

—|—e—— Ignition electronic malfunction

Pressurized system air leak

®-——— Limiter electronic malfunction

Possible causs

Ignition system ECU faulty
Distributar mechanism faulty

Boost control system faulty

Incorrect CO level
Dump valve faulty
Dump valve solenoid faulty

Dump valve vacuum switch faulty

Wastegate valve sticking

Wastegate diaphragm faulty
Wastegate signal pipe blocked or leaking —
Turbocharger compressor intake

restricted or blocked
Turbacharger compressor/turbine faulty —

—_— || %—

Turbhocharger seals faulty

Faulty APT and/ar signal pipe

Faulty fuel injection system ECU [ ] * o—e
Faulty EHA ]

Faulty crankcase breather

A2213

Fig. D2-8B Basic turbocharging fault diagnosis chart
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Figure D2-9

Turbocharging system —~ fault diagnosis chart
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Boost control ECU ~ To remove and fit
{sea fig. D2-6)}
1. Disconnect the battery.
2. Remove the front left-hand flasher and side tamp
assembly {refer to Workshop Manual TSD 4701).
3. Disconnect the multi-pin plug from the ECU.
MNote Do not finger the ECU terminal pins.
4. Unscrew the setscrews securing the engine cooling
system expansion bottle to the wing valance. Carefully
manoeuvre the expansion bottle into the engine
compartment to gain access to the ECU securing screws.
5. Unscrew the three self-tapping screws that retain
the ECU to the wing valance.

Support the ECU before the last securing screw is
removed.
6. Withdraw the ECU through the front flasher and
side lamp wing aperture.
7. Collect the three screw clips from the ECU.
8. Fit the ECU by reversing the removal procedure.

Air pressure transducer {APT) - To remove and fit
1. Disconnect the electrical plug at the APT.

2. Unscrew the matal pipe nut from the adapter on
the APT.

3. Unscrew the two mounting screws and withdraw
the APT.

4. Fit the assembly by reversing the removal
procedure.

Engine knock sensors— To remove and fit

1. Locate the sensor mounted half-way along the
crankcase on each side.

2. Detach the electrical plug from the end of the
Sensor.

3. Unscrew the sensor from the crankcase.

4. Fit the sensors by reversing the removal procedure,
Ensure that the heat resistant sleeves fitted to protect
each sensor cable, are in good condition and
satisfactorily clipped along their entire length.

D2-20
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Symptom

Excessive oil consumption and/or blue smoke in exhaust
Lack of power

Misfire

Intake system “spitback’

Fower hang on

Excessive induction noise on overrun

Excessive induction noise on boost

Excessive top speed

Excessive detonation

Overheating

Possible fault

Excessive mixture {eaness

tnsufficient ignition advance

Excessive ignition advance

Insufficient boost

Excessive boost

Turbocharger ol leak

Turbocharger compressor surging

Ignition electronic malfunction

Fressurized system air leak

Limiter electronic malfunction

Possible cause

K-Motronic ECU faulty —_——|———
Distributor mechanism faulty —m8M8M8M8™|—|—¢—j—
Boost control system faulty ————
Incorrect CO level —f—|—|—

Dump valve faulty ——|—o—

Dump valve solencid faulty ——78 — | — ¢ —|—|—

Dump valve vacuum switch faulty —— | — 8 —{ —{—

Wastegate valve sticking ——
Wastegate diaphragm faulty ——
Wastegate signal pipe blocked or leaking — |——|— &
Turbocharger compressor intake

restricted or blocked —

Turbocharger compressor/turbine faulty —|——

Turbocharger seals faulty 4

Faulty APT and/or signal pipe L]
Faulty EHA [

Faulty crankcase breather

p—8— 4

AZG1B

Fig. D3-8 Basic turbocharging fault diagnosis chart
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Preliminary checks and conditions

Ensure that the banery is fully charged
Always use a digital multimeter to carry
out electrical circuit tests

4. Always switch off the ignition when
either disconnecting or connecting

w N

Visually inspect the electrical connections to

Symptoms
Poor performance (general)
Poor performance {interrittent)

important Excessive performance
1. Unless a fault is absoiutely obvious it is Misfire
recommended that the complete fault Overboqstmg
finding procedure is carried out Detonation

*—Surging [113 km/h to 144 km/h {70 mie/h to 90 mile/h)]

Possible cause
*P—9 ®—Knock sensors

lectrical connection . e—o Air pressure transducer
e sty i s —6—e—o—0 Boost control valve
5. Always remake any connection(s) before . 1 L
proceeding to the next test | Stall torgue limiter — brakes
* *—& \Wastegate
I l ¢ bt ®— 8 —— Turbocharger
b bl ®— Dump valve

the components ilustrated below. Detach the
muitiplug from the boost contrel ECU and

check the integrity of the 15 connections in

the plug NO
Are these satisfactary?

1. Remake the connections
2. HReplace the cables

J:’ESL

e
Switch on the ignition
Wait for approximately 10 seconds
Does the boost control velve ‘click’
continuously?
Mota The valve rnay 'click’ briefly for between

Disconnect the electrical plug from the boost
NO control valve

Switch on the ignition and measure the

voltage at the loom connector

Is it 10 10 13 volts?

Check the cables to the boost control solenoid
NO valve

5 and 10 seconds when the ignition
15 switched on

I

YES

loam

Carry out checks to the air pressure transducer

Iy

Is it 4.9 to 5.3 volts?

Check the voltage on the purple/brown cabie

NO ) Check the boost control valvz

!

Check for cable continuity between the black
cable and earth
Is it continuous?

YES ) Check the air pressure transducer

nol

Rectify faulty cable

u—:NTLE .! -
® =

.'— r———.-!- -4

Knock sensors

Boost control ECU
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Brake lamps, Cruise control, and Knock sensors

The boost control systern switches to base

pressure and hence naturally aspirated

performance i

1. The brakes are applied {stall torgue
limiting function|

2. The cruise control is activated

iy

Switch on the ignition

Refer to Workshap Manuals TSD 4700

L

YES ) Replace ECU

Are the brake lamps illuminated without YES -
deprassing the brake pedal? {Chapter G) or TSD 4848 and rectify the fault
JNO{
V‘L =
Switch on the ignition ' |
Depress the brake pedal and measure the P
. heck th 5 !
voltage at pin 20 of the boost control ECU NO EV::LSE;D irﬂzanaaT$§5|$;2éefer fe I
{see itern A ' !
Is it 10 to 13 volts? ]
iYESL
S~
Disconnect pin 22 (cruise control) from the
boost control ECU. Insulate the wira very = - .
carefully. Retest the vehicie YES Check for a fault in the cruise control system
Has the performance improved?
i NO !
, NS
| Start the engine L] Disconnect the knock sensor connectors, one | Check the condition and continuity of the
Check the aperation of the boost control YES at a time [see item () knock sensor cables. Note the polarity
valve (seeitemn B) o /Star the engine NC Are they continuous and in gooad
Is it ‘clicking’ at randam? Measure the voltage on the pink/green cable condition? '8
i at the boost controi valve plog rten:
Is it greater than 8 volts and is the valve
JNOL not ’Clicking'? _I NO ]
- e YES { g
Start and run the engine at idle speed el
Measure the voltage on the pink/green cahle e Rectify fauly cables
at the boost control valve plua
s it lass than B volts? YES }Replace knock sensorfs)
ol
[ S
Start the engine with the transmission in park Check the integrity of knock sensor cables at
Increase the engine speed to between 3000 —N the pin connectors
and 3500 rev/min ) YES Check pins, substitute knock sensors, and
Measure the voltage of the pink/green cable { ensure protective sleeves are securely

at the boost control valve plug
is it less than 5 volts?

fastened

dnol

Systemn operating satisfactorily













when the solenoid is energized.

Note If the solenoid valve is fitted to the car for this
test, exercise care to eliminate the possibility of
an electrical spark.

Boost control ECU — To remove and fit
{see fig. D3-6)
1. Disconnect the battery.
2. Remove the front left-hand flasher and side lamp
assembly (refer 10 Workshop Manual TSD 4848},
3. Disconnect the multi-pin plug from the ECU.
Note Do not finger the ECU terminal pins.
4, Unscrew the setscrews securing the engine
cooling system expansion bottle to the wing valance.
Carefully manoeuvre the expansion bottle into the
enging compartment to gain access to the ECU
SECUring screws.
5. Unscrew the three self-tapping screws that retain
the ECU to the wing valance

Support the ECU before the last securing screw
is removed.
6. Withdraw the ECU through the front flasher and
side lamp wing aperture.
7. Collect the three screw clips from the ECUL.
8. Fit the ECU by reversing the removal procedure.

Air pressure transducer {APT} — To remove and fit

1. Disconnect the electrical plug at the APT.

2. Unscrew the metal pipe nut from the adapter on
the APT.

3. Unscrew the two mounting screws and withdraw
the APT.

4. Fit the assembly by reversing the removal
procedure,

Engine knock sensors — To remove and fit

1. Llocate the sensor mounted half-way along the
crankcase on each side.

2. Detach the electrical plug from the end of the
Sensor.

3. Unscrew the sensor from the crankcase

4. Fit the sensors by reversing the remaoval
procedure. Ensure that the heat resistant sleeves
fitted to protect each sensor cable, -are in good
condition and satisfactorily clipped along their entire
length.

D3-20
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Section E2

Precautions

Danger — Exhaust gases

To ensure adequate ventilation, always open garage
doors fully before starting the car in a garage, or any
confined space.

The exhaust gases contain carbon monoxide
{CO), which is odourless and invisible, but very
poisonous.

Operating the air conditioning system in a
confined space increases the danger of these gases
entering the car.

Danger — High voltage levels
Dangerously high voltage levels are present in an
electronicignition system. These levels are not only
present in individual components, but also in the
wiring looms, plugs, sockets, and test connections.
The primary as well as the secondary circuit are
subject to these high voltages.
Therefore, whenever the system is switched on
ensure that you do not touch components/circuits
contained within the ignition system.

General precautions
Whenever possible ensure that the battery master
switch [if fitted} is turned to the OFF position or the
battery is disconnected. However, it is essential that
when disconnecting or connecting electrical
components, either the battery master switch is turned
to the OFF position or the battery is disconnected.

When carrying out operations that require the
battery master switch to be in the ON position and the
battery connected always ensure that the following
procedures are carried out.

The parking brake is firmly applied.

The gear range selector lever is in the park
position.

The gearchange isolating fuse {fuse A6) on the
main fuseboard F2 is removed.

In addition, the following points should be noted.

Never disconnect the battery or switch off the
battery master switch when the engine is running.

Always ensure correct polarity when making
cable connections.

itis recommended that when carrying out tests
on the car wiring, a good quality multi-meter is used.
Newver use generator type meters.

Do not use a test lamp on circuitry that contains
electronic components, such as the ignition system.

Special precautions

1. Always wearthick rubber gloves and use insulated
tools.

2. Before using test eguipment always read the
manufacturer’s instructions.

3. Do not pierce any electrical leads or looms with
test probes, etc.

4. Never remove the high tension lead situated
between the ignition coil and distributor when the
engine is running,

5.  Ensure that no arcing takes place between
electrical connections.

6. Never supply more than 16 volts direct current to
the ignition system.

2/87
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Section E4

Ignition timing

Ignition timing

Ignition timing settings vary, dependent upon the
country specification of the car. Therefore, prior to
commencing work, reference must be made to one of
the following ignition timing data charts.

Figure E4-1 Cars conforming to an Australfian,
Japanese, or North American specification.

Figure E4-2 Cars conforming to a Middle East
specification.

Figure E4-3 Cars other than those conforming to an
Australian, Japanese, Middle East, or North American
specification.

Ignition — To time

Ignition timing is carried out on A1 cylinder, the front
cylinder on the right-hand side of the engine when
viewcd from the driver's seat.

Note ltisimporant thal the lest equipment used to

lime the ignition meets (he following specification.

Accuracy - Ignition timing within = 1°
Rotational speed within £ 10 rev/min.
1. Ensure that the parking brake is firmly applied,
the gear range selactor lever is in the park position,
and the gearchange isolating fuse (fuse A6} removed
from fuseboard F2 at the main fuseboard.

Also ensure that the air conditioning function
swifch is in the OFF position and any non essential
electrical loads are off.

2. Check that the sparking plugs are in gond

condition and that the gap settings are correct.

3. Move the battery master switch (if fitted} to the
OFF position, Alternatively, disconnect the battery,

4. Connect suitable diagnostic test equipment

{e.g. Bosch MOT 201) to the diagnostic socket (see fig.
E4-4}. Refer to the manufacturer’s instructions whean
connecting this equipment.

If diagnostic test equipment is not available
connect a stroboscope and tachometer in accordance
with the manufacturer's instructions.

5. Disconnect the vacuum advance hose at the
reducer connection {see fig. E4-5). Blank off the
exposed hose leading to the throttle body.

€. Asnecessary move the battery master switch te
the ON position or re-connect the battery.

7. Start and run the engine until the coolant
thermostat has opened.

Continue to run the engine for a minimum of 15
minutes afler the lhermostat has opened.

8. As engine speed and ignition timing settings
vary, dependent upon the specification of the car,
reference must be made to the appropriate ignition
timing data chart {see fig. E4-1, E4-2, or E4-3), prior to
carrying cut Operations 9, 10, 11, 14, and 18.

9. Operate the primary throttles by use of the
accelerator pedal until the required engine speed is
obtained (see [EY in fig. E4-1, E4-2, or E4-3}.

When selecting this speed ensure that it is
approached from a higher range.

Engine rev/min Ignition timing Remarks

Static 10° btde Initial static setting.
A1 piston approaching tde; distributor rotor arm en A1 firing
position,
1400+ 25 20°btdcx1° Vacuum advance hose disconnected and exposed hose leading

to throttle body blanked off.
Approach engine rev/min from a higher speed,

Air conditioning function switch in LOW position.
Ensure that the compressor clutch is in the engaged position
and record ignition timing figure,

580 {idle speed} G° btdc to 14° btde

Initial Vacuum of 635 mm Hg (25 in Hg) applied using Mityvac
pump RH 12495, then reduce to 508 mm Hg (20 in Hg).

Ensure that the compressor clutch is in the engaged position
when taking ignition timing figure. Ignition timing figure should
be between 16° btdc and 28" btdc.

10° to 14°

further advanced
than the figure
recarded in [

580 (idle speed)

Fig. E4-1 Ignition timing data Cars conforming to an Australian, Japanese, or North American specification
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10. Check the ignition timing read out on the
diagnostic test equipment. Alternatively, direct the
timing light fram the strabascope anta the crankshaft
damper timing marks and timing pointer {see fig.
E4-6). Check the timing.

11. If the reading is outside the specified {imits,
slacken the ignition distributor clamp setscrew (see

fig. £3-1) and rotate the distributor bady in the
apprapriate direction until the correct setting s
abtained.

Clockwise rotation of the distributor body
advances the ignition and conversely anti-clockwise
rotation retards the ignition.

Afier adjustment, tighten the distributor clamp

Engine rev/min

ignition timing

Remarks

580 {idle speed)

3% atdc to 5° btdc
Taiwan
2% bidec to 10° btdc

Static 1° btde Initial static setting.
A1 piston approaching tde; distributor roter arm on A1 firing
position.
2000 ;ﬂéﬂdiedEait1 o Vacuum advance hose disconnected and exposed hose leading
Taiw:; e= to throttle body blanked off.
Appraach engine rev/min from a higher speed.
A 30° btdc+ 1° PP 9 gnersp
Middle East

Air conditioning function switch in LOW position.
Ensure that the compressor clutch is in the engaged position
and record ignition timing figure.

580 {idle speed)

12°to 16°

further advanced
than the figure
recorded in [}

Initial Vacuum of 635 mm Hg (26 in Hg) applied using Mityvac
pump RH 12495, then reduce to 508 mm Hg {20 in Hg).

Ensure that the compressor clutch is in the engaged position
when taking ignition timing figure. Ignition timing figure shouid
be between 9° btdc and 21° btde.

Fig. E4-2 Ignition timing data Cars conforming to a Middle East or Taiwan specification

Engine rev/min

Ignition timing

Remarks

Static 6° btdc Initial static setting.
A1 piston approaching tde; distributor rotor arm on A1 firing
position.
2000 30° btdc£1° Vacuum advance hose disconnected and exposed hose leading

to throttle body blanked off.
Approach engine rev/min from a higher speed.

580 (idle speed)

2° btdc to 10° btdc

Air conditioning function switch in LOW position,
Ensure that the compressor clutch is in the engaged position
and record ignition timing figure.

580 (idle speed)

12°to 16°

further advanced
than the figure
recorded in [}

Initial Vacuum of 6356 mm Hg (25 in Hg) applied using Mityvac
pumnp RH 12495, then reduce to 508 mm Hg (20in Hg).

Ensure that the compressor ¢lutch is in the engaged position
when taking ignition timing figure. Ignition timing figure should
be between 14° btdc and 26° btdc.,

Fig. E4-3 Ignition timing data Cars other than those conforming to an Australian, Japanese, Middle East, North
American, or Taiwan specification

E4-2
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master switch to the OFF position or disconnect the
battary.

20. Remove the test equipment and re-connect the
vacuum advance hose.

21. As nscessary movae the battery master switch to
the ON position or re-connect the battery.

22. Check the engine idle spead and adjust if
necessary, as described in Chapter B,
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Fig. E5-3 Digital electronic ignition cantrol system
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Section E6

R L5

Ignition system test procedures

Prior to commencing fault diagnosis on the EZ 58F
digital electronic ignition control system it must be
established that the mechanical functions of the
engine are operating correctly, that the KE2-Jetronic
fuel injection system is operating correctly, and that
the battery is in a good state of charge.

When carrying out the following procedures it is
essential that afl workshop safety precautions and the
precautions described in Section E2 are observed.

Equipment required
1.  Astroboscopicignition timing lamp
2. Asuitable tachometer
3. Avacuum pump with 2 range of up to 635mm Hg
{25in Hg}
4. Adigital multi-meter
5. Equipment suitable for testing high tension (HT)
Note Itisimporiant that the test equipment used to
check the ignition timing meets the following
specificalion
Accuracy — Ignition timing within t 1"
Rotational speed within 1 10 rev/min.

Basic fault diagnosis

The basicignition system fault diagnosis chart given

in figure E6-2 provides a list of basic symptoms and

possible ignition system causes.

Note The symptoms described could also be caused by
fuel system failure or boost control systern failure.

The chart also indicates which ignition system

test procedures should be carried out to rectify a

specific problem, When carrying out a test procedure

reference can also be made to the appropriate wiring

diagram in Section E7.

Test procedures

High tension {HT)

1. Using suitable test equipment check for spark

(HT) at a sparking plug during engine cranking.

If HT is present proceed to Operation 3.
2. Ensurethat all HT leads, the ignition distributor
caps, and the rotor arms are in good condition,
Using the multi-meter check the series
suppression resistance of the ignition system
components {see fig. E6-1), renew as necessary.

MNote To remove a distributar cap depress each of the
two retaining screws and rotate them a quarter
of a turn anti-clockwise, then lifl off the cap.
Reverse the procedure ta fit the cap.

Repeat Operation 1. If HT is not present proceed

to Operation 4.

3. Referring to figure E5-3 ensure that the HT leads

ofthe group 1 and group 2 ignition systems are not

crossed. Also ensure the correct firing order Al, A3,

B3, A2, B2, B1, A4, B4.

Using the multi-meter check the series

R
W
Component Resistance
Rotor arms 1TKOQ+1000
ignition distributor towers 1TKQ 1000
HT leads 010- 050
Sparking plug connector caps 5K+ 10002
Sparking plugs 5KQ 1000

Take into account the internal resistance of test
leads/probes when carrying out the above
measurements.

Fig. E6-1 Ignition system components series
suppression resistance

suppression resistance of the ignition system
components as given in figure EB-1. Renew
components as necessary and re-test the system.

Primary ignition system
4. To enable Operations 5 1o 8 inclusive to be carried
outitis recommended that the windscreen washer
fluid reservoir is removed.
5. Fold back the sleeving at each ignition amplifier
plug. Switch on the ignition. Using the multi-meter
measure the voltage between the black cable {earth}
at pin 2 and the white cable (positive} at pin 4 on sach
ignition amplifier.

If a voltage reading cannot be obtained.
a. Verifythat fuse B3 at fuseboard F1 is intact.
b. Ensure the continuity of the white cable at pin 4 of
each ignition amplifier to fuse B3 at fuseboard F1.
t. Ensure the continuity of the black cable at pin 2 of
each igniticn amplifier to its earth connection.

if a voltage reading of less than 12 volts is
obtained.
a. Checktbe condition of the battery. Rectify if
necessary.
b. Referring to the wiring diagram in Section E7
ensure that no high resistance occurs in the routing of
the white cables from pin 4 of each ignition amplifier
to fuse B3 at fuseboard F1.
c. Ensuretheintegrity of the earth connection on the
black cable at pin 2 of each ignition amplifier.
6. Using the multi-meter, measure the voliage
between the white cable at terminal 15 of each
ignition coil and a known earth point, Alsc measure
the voltage between the white cable at pin 25 of the EZ
58F electronic control unit and a known earth point. In
each case ensure that a 12 volts positive supply is
available on the white cables.

If a voltage reading cannot be obtained ensure the
continuity of the white cable to fuse B3 at fuseboard F1.

Ignition coils
7. Remove the protective cover from each ignition
coil and inspect the blanking plug. If the plug is

10/88
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displaced or sealing compound has escaped, fit 8 new
coil.

Using the multi-meter and taking into account the
resistance of the test leads, ensure the resistance of
the primary and secondary windings at each ignition
coil as follows.

Between terminals 1 and 15 0.4 {}t0 0.7 (}

Between terminals 1and4 4.9K{ 10 8.7 K(}

If a reading is outside the limits fit a new coil.

Ignition amplifiers
8. Remove the ignition amplifier plugs and at each

plug ensure continuity between the blue/black cable at
pin 3 and the red cable at pin 5. Also ensure continuity
of the white/black cable at pin 1 to its coil connection.
Re-connect the amplifier plugs. Carry out
Operations 1, 2, and 3. If the ignition coils fail to
generate HT replace the ignition amplifiers as

necessary.

Crankshaft sensor

9. Disconnect the three-way plug and socket to the
crankshafl sensor. Using the multi-meter ensure the

following.

Symptom

Uneven engine idle

Poor throttle response

Poor engine performance

Engine misfires

Fuel consumption too high

Low boost pressure

Engine backfires

— Engine runs too hot

Starter motor operates — engine does not start

Possible cause Test
procedure
¢—o L ] ] [ ] ® — Sparking plugs defective Renew
¢ —o—e@ L ] ] — Shunt on secondary ignition stage 1to 3
*—» * [ ] . —— Open circuit on secondary ignition
stage 1to 3
[ 1 [ ] [ ] 9 ® —— HT series suppression too high 2and3
$——@ 3 [ ] —— Incorrect firing order 3
*—9 L ] L -— Ignition coil{s) faulty 7
»—9 ® s—@% ® [ ] ®— Faulty ignition distributor/leads 2and 3
— ® ¢— Faulty throttle position switch/
wirnng 1
® — Faulty engine speed signal Sand12
— $ ] L ] ¢ ——9-——¢— Incorrectignition timing 3, 7t014
*s—9 ] L] ® — Faulty ignition Piezo resistive
pressure transducer 14
— Qpen circuit on ignition primary
stage 4107
— Faulty power supply to EZ 58F ECU 6
{ — Faulty crankshaft sensor/wiring 9
—® 3 ] I—lb—o— ——#— Incorrect EZ 58F ECU output signal 12 ,
AZ14
Fig. E6-2 ignition system fault diagnosis chart
1/89
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Fig. E6-3 Engine coolant temperature sensor resistance characteristic graph

a. The continuity of the blue cable at pin 1 of the
loem connector to pin 7 of the EZ 58F electronic
control unit.
b. The continuity of the brown cable at pin 2 of the
loom connector to pin 19 of the EZ 58F electronic
conirol unit.
c. Theinternal resistance of the crankshaft sensor,
measured between pins 1 and 2 of the sensor
connection, is between 0.6 K and 1.6 KQ).

If the measurement is outside these limits fit a
new sensor. Re-make all connections.

Engine coclant temperature sensor
10. The sensor provides information to both the
EZ B8F electronic control unit {via the green/biue
cable) and the KE2-Jetronic fuel injection system
electronic control unit {via the yellow/blue cable).
Disconnect the plug from both the EZ 58F
electronic control unit and from the KE2-Jetronic fuel
injection system electronic contrel unit.
Using the multi-meter ensure the following.
a. Continuity of the black cable at pin 10 of the
EZ 58F electronic control unit plug to its earth
connection.
b. Continuity of the green/blue cable at pin 23 of the
EZ 58F electronic control unit plug to the engine
coolant temperature sensor.
¢. Resistance measured between pins 10 and 23 of
the EZ 5BF electronic control unit plug compares with

the sensor resistance characteristic graph givenin

figure E6-3.

MNote Under service conditions it may not be practical
to gauge precise engine coolant temperature.
Therefore carrying out the test with a cold
engine (e.g. after the car has stood overnight}
would mean that coolant termperature and
ambient air temmperature would be similar.

Throttle position switch

11. The throttie position switch provides information
to both the EZ 58F electronic control unit and to the
KE2-Jetronic fuel injection system electronic control
unit,

Disconnect the plug from the EZ 58F electronic
control unit and from the KE2-Jetronic electronic
cantrol unit.

Using the multi-meter and referring to the wiring
diagram in Section E7 ensure the following.

a. Continuity of the blue/purpie cable at pin 4 of the
EZ 58F electronic control unit plug to its connection at
the throttle position switch,

b. Continuity of the yellow/purple cable at pin 17 of
the EZ b8F electronic control unit plug to its
connection at the throtile position switch.

¢. Continuity of the black cable at the throttle
position switch to its earth connection.

d. With the throttie plates closed only switch
contacts 2 and 18 are connected {see fig. E6-4).

7/87
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Fig. E6-4 Throttle position switch - idle speed
condition

3*|

T AZ149

Y
&
4

Fig. E6-5 Throttle position switch - part load
condition

AZ150

Fig. E6-6 Throttle position switch —full load
condition

e. With the throttle plates just off the idie position
{confirmed by an audible click} switch contacts 2, 3,
and 18 are open circuit i.e. not connected {see fig.E6-5).
f.  With the throttle plates fully open {the switching
point is just before full throttle and there is no audible
click), only switch contacts 3 and 18 are connected

{see fig. E6-6).

g. Restore all connections.

EZ 58F ignition electronic control unit

12. With the operation of both the engine coclant

temperature sensor and throttle position switch

proved correct, the following check is sufficient to
confirm the correct ignition/engine coolant
temperature response of the EZ 58F electronic controf
unit.

a Start and run the engine. With the engine coolant

atnormal operating temperature i.e. above B0°C

{(176°F) disconnect the two-way plug from the electro

hydraulic actuator (see fig. E6-11}.

Note [tis necessary to disconnect the electro
hydraulic actuator (EHA) to prevent over-
fuelling when the engine coclant temperature
sensor is disconnected. However,
disconnecting the EHA will cause some
deterioration of engine idling quality.

b. Disconnectthe throttle position switch plug and

socket.

Using a length of cable with suitable connections
bridge the EZ 5BF electronic contro! unit to initiate the
ignition idle speed map.

The bridge should be made at the black and blue/
purple connections on the control unit side of the
throttle position switch plug and socket.
¢. Parlly openthe engine throttles to set a stabilized
engine speed at approximately 700 rev/min, Using a
stroboscopic timing light, connected in accordance
with the manufacturer's instructions, measure the
degree of ignition advance at the crankshaft damper
timing marks [see fig. E6-12).

d. Disconnectthe two-way connector from the

engine coolant temperature sensor, Check that the

ignition timing has advanced by 2° bidc.

Should this check not prove satisfactory renew
the EZ 68F electronic control unit,

Restore a!l plug and socket connections to return
the system to basic engine setlings.

{gnition timing

13. Allignition timing checks must be carried cut with

the engine speed stabilized and with the engine

coolant at normal operating temperature |.e. above

B0°C {176°F}.

Note Although engine settings are carried out with
the air conditioning system switched on and
with the compressor clutch engaged, it will
prove more convenient to carry out the
following checks with the air conditioning
system switched off, However, itis essential
that when re-setting the engine idle speed at
the conclusion of these checks, the air
conditioning system is switched on and the
compressar ciutch is engaged.

E6-4
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Fig. E6-9 Partload map {(degrees btdc)
The part load map extrapolates last point advance is 12° btdc. At 4600 rev/min and
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i.e. a1 4000 rev/min and absolute manifold {1144mm Hg) ignition advance is 12° bidc.
pressure at 1525 mbar {1144mm Hg} ignition
|Degrees btdc)
35%
a0*
25*
. 5
20" -
- L=}
Ignition — m
advance = E
15° E
T B=]
-1 O
@
" (=%
— "
10° z
- C-”
- c
i (NN
5:
0 500 1000 1500 2000 2500 3000  350C 4000 4500
Engine speed (rev/min)
AZDESH
Fig. E6-10 Full load map
7/87

E6-6






Section E£7

Ignition circuits

Contents Pages
Rolls-Royce Bentley
Silver Silver Corniche/  Eight Mulsanne/ Turbo R Continental
Spirit Spur Corniche I! Mulsanne S
Wiring diagram and
component location E7-3 E7-3 E7-3 E?7-3 E7-3 E7-6 E?7-3
10/87 TSD 4737
Printed in England E7"1

© Rolls-Royce Motor Cars Limited 1987



£

RO

-
Ignition circuit

Wiring diagram and component location

Naturally aspirated engines

2/87 TSD 4737

Printed in England
© Rolls-Royce Motor Cars Limited 1987 E7'3



@ o—wﬁ M 50 @ 9 G0
® 12
o
[
]
A—
=) (S
&
07“ N LLAE @ MOl nIOD
E:
. o o
23] [22]
) B
Y
o
| [s3}—= o
[a <]
A GO ool EIE
-
ju
. L
S z
@ 111
(=] __
1|1
: It
[+] 1
L
iH HiL
1!
it
1 _—
@ l_i..ql__
O —
mv
vy
|
z
z 2 m
Mue omm o =3
1H
N ==
_ 1H
|
| 1H
_ =
_ 2
_ 1M
|
! - IH
[=] nU_
l e\ﬂ‘/ e
| M S0 N/ Wm w
I - 1H
_ o
|
o | 1H
| e @
|
|
llzlmolll\ I|||zﬂmml.!llll.\,||||ﬂmc|||l_
|
|
z| = I
gl = o | )
r "
. 3 5
MS0 i M50 WN DL ¥






[RipL LS}

R

9]
CHLE)

o

Ignition circuit
Wiring diagram

Turbocharged engines

E7-6

2/87






kol

=g
Ignition circuit
Component location
Turbocharged engines
2/87 TSD 4737

Printed in England
© Rolls-Royce Motor Cars Limited 1987 E7'7






Chapter F ﬁ

)
‘W
Exhaust emission control system
Contents Sections
Rolls-Royce Bentley
Silver Silver Corniche /  Eight Mulsanne/ Turbc R Continental
Spirit Spur Corniche 1l Mulsanne S
Contents and issue record sheet F1 F1 F1 F1 F1 F1 F1
1987/88/89 model year
Naturally aspirated cars
Introduction F2 F2 F2 F2 F2 - F2
Exhaust gas recirculation
system F3 F3 F3 F3 F3 - F3
Air injection system F4 F4 F4 F4 F4 - F4
Three-way catalyst system F5 F5 Fb F5 F5 - F5
1989 model year
Turbocharged cars
Introduction - - - — — F6 -
Air injection system - - - - - F7 -
Catalytic converter system - - - - - g -
10788 TSD 4737

Printed in England F1 1
@ Rolls-Royce Motar Cars Limited 1988 -



Issue record sheet

The dates quoted below refer to the issue date of individual pages within this chapter.

Sections | F1 | F2 |

F3

| F4

| F&

g

Page No. | | |
10/88 11/86

10/88

11/86
5/87
5/87

11/86
10/88
11/86

11/86
11/86
11/86

11/86

10/88
10/88
10/88
10/88
10/88

10/88
10/88
10/88

10/88

O W=D P We =

10

10/88

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31
32
33
34
a5

386
37
38
3s
40

41
42
43
44
45

46
47
48
43
50

51
52
53
54
| !

10/88
Printed in England
@ Rolls-Royce Motor Cars Limited 1988

TSD 4737

F1-3



Section F2

Introduction

The contents of this Chapter apply to cars conforming
to an Australian, Japanese, or North American
specification. All have naturally aspirated engines.

The exhaust emission control system (see fig.
F2-1)is designed to reduce the carbon monoxide,
hydrocarbon, and oxides of nitrogen content in the
exhaust gases,

To compiy with current exhaust emission control
regulations, cars produced to these specifications are
fitted with a three-way catalytic converter in place of
the conventional front silencer.

In order to achieve maximum efficiency the
catalytic canverter requires very accurate control of
the engine air/fuel ratio. This is accomplished by the
use of a continuous fuel injection system with ‘closed
loop’ mixture control {refer to Chapter B).

Dependent upon the specification of the vehicle
the following additional systems are fitted to improve
the control of exhaust emissions.

The exhaust gas recirculation system recirculates

a proportion of the exhaust gas from 'B’ bank exhaust
pipe, through a vacuum operated metering valve into
the induction manifold.

The recirculation of exhaust gas lowers the peak
combustion temperature and therefore, reduces the
oxides of nitrogen content of the exhaust gas.

The air injection system comprises a belt driven
pump, that during the warm-up period passes air via
an air switching valve and check valves to the exhaust
manifolds.

The injected air combines with the exhaust from
the combustion chambers to promote oxidation of
the gases and reduce the catalytic converter warm-up
time.

Whenever the coolant temperature is above 33°C
{91°F), the air switching valve vents the output from
the air pump into the engine air intake system.

For details of the servicing and maintenance
requirements of the exhaust emission control system,
refer to the Service Schedules Manual TSD 4702,

Ehory

8 5 A1621
Fig. F2-1 Exhaust emission control system
1 Air pump 5 Oxygen sensor
2 Air meter and fuel distributor assembly 6 ‘B’ bank exhaust manifold
3 Exhaust gas recirculation valve 7 ’B’ bank air manifold
4 Catalytic converter 8 Air switching valve
11/86 TSD 4737
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Figure F34

Exhaust gas recirculation system — fault diagnosis chart
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Stan and run the engine gt idie speed
Increase the engine speed, noting the
opersuon af the EGR valve

Tha vatve ahould open mt betwesn
1250 rew/min and 1750 rev/min

Valva sithar teils 1o open or opens iate

Vatva bepgine to opan sarly

Check for retarded ignition tming refer to
Chapter E

10

Faulty electrical control circunt

Leak or blackepe in the vacuum signal pipe
1a the EGR valve

N,
Check for pdvanced gnition timing reler 1o
Chapter E

Excesswe exhaust gas tail piDe exiracTion
{this test i3 besl carned out withoul any
WilpHpe resticlon oT extraction}

Excessie exhaust back pressure (this test s
best carned out without and taipips
FESIFIELION QF EXITRCTION}

Incorrect pr fsulty throttle body assembly

1

V

Detach the hase {rom the EGR valve
Igniion of

Investigate and rectify biocked hoses 10 the
ath h NO thrattie body or renew the control solenoid
Can you blow down the haze and throug

Check the voliage on the white cabie in the

Disconnect the 12 way plug and socked
Disconnect the temperature swilch plug {see
ten B and 3)

Check the slate/blue cable for continuimy

Lol 1l 1

Refer 10 TSD 4701

Check the ignition feed white cable 10 fuse
B3 on fuseboard

ignition on

Aelease the thromies

Can you blow down the hose end through
the sclenoid?

Check the ignition feed white cable to fuse
B2 on fuseboard

Replace the solenoid

Is it 12 vola?

Rectity fault on cabie

[see itern A and 7)

Check the black cable 1o earth for continuity
) . NO
Is t continuous?

Ractify fault on the cable

Eemperature switch plu
Check the vahage on the slate/blue cabie at NO is hpllez :nm? Pls ES
N {sotenond balow connector see nem A) the 1emperature $witch plug 12 way plug
the soienpid? and socke! (see itern D and 2) NO
lYESL ,\ Is it 12 volta?
Chack the temnpareture switch circuit \ e -
Leave the tempersture switch bridged NO YES Creck the voltage on the white cable in the
et Measure the voltage on the whie/blue cable —\/ temperature switch plug and socket 12 way MNO
Ensure that the engine is fully warmed-up at the solenoid plug and socket {5ee em D and 2)
Detech the 1emperature swich plug (see nem  YES {see 11em A snd 7} Is it 12 vohs?
B and 3). Bridge the cables in the plug T 16 it 12 volts? Disconnect the 12 way plug and socket YES
lgniion on YES Disconnect the solenoid plug and socket
Can you blow down the hose end thraugh L Check tor conunuity from itern 2 1o ftem 7
tha selenaid? ]
MO T Disconnect the 12 way plug and socket {ilem
Disconnect the solenod plug and socket O and 2}
Check the black cable 1o earth for continuity.  ygg Repiace the soienoid Disconnect the temperature switch plug
s it continuoun? {see nem B and 3}
J\ NOL ¥ Check the white cable for continuity
B el
I Rectity the feuh on the cabie I Messure the voltage on the white/green cabie
& the thratile position swilch plug and socket .
4 wey {see item C angd 10) when%he thromles Check for continuity of the yellow/purple l
[ — — are fully opened NO cable betveesn items 17, and C and 30
Check the throtue position circun YES Is 1t 12 vohts? Is it cantinuous? NO
Gisconnect the temperature switch plug
- n {see item B and 3| 1’4 YES YES
L Measure the vollege on the white cabie at the
\gnition on throfule position switch plug and socket 4 —
Fully open the throtites YES ;N'B_'r‘ E“";e "ftT?c and 10] Reset or replace the thramle posrion switch I
Can you blaw down the hoss and through Enldivo
the solenoid? NO Fully open the throttles
NO 4 L Measure the voluage on the white/blue cable
i pi item i
i J Refer 1o TSD 4701 S :;;h;]soiencnd plug and sockel (see item A YES Cisconnect the solenoid plug and socket
vy L’\
NO V{

70

"l
| System functions satisfactorily

Iyt

Check for continuity of the white/green and
the white/blue cable between flems C ang
10. 8nd & and 7

iy

I Replace the salenoid

Diodes to tast

Temparature switch circuit diode [see item F and §)

1 Disconnect the temperature switch plug
(see item B and 2)

2 Fully open the throtiles

3 Measure the voltage on the siate/blue cable in the
piug This should be zero

Thsottla position switch circuit diode

{see lem G and 6)

1 Disconnect the temperature switch plug
{see item 8 and 2}

2  Bridge the cables in the plug

3 Measure the voliage on the yeliow/purple cable in
the thratie position switch piug and socket 4 way.
Trns should be zero

B

)
o I |
o Eo
@
. Fim 5
ine f

Fuse

Temperature switch plug and spcket (12 way)
Temperature switch plug

Temperature switch

Diode ~ temperature switch gircuit

Diode - throttle position swilch circun
Solenoid valve plug and socket {2 way)
Solencid valve

Engine earh point

Throttle position switch plug and socket 14 way]
Throttle pasition switch plug

12 Throtle position switch

& Sphee

- Fd
Dmmummhmm-‘g

—
-

Impaortant

Before carrying out a test ensure that the following

conditions appty

1. The batiery is fully charged

2, The engine is fully warmed-up

3. Use a multimeter 1o carry out the electrical
circuit 1ests

4. The engine is switched off when either
disconnecting or connecting electrical
CONNECTIONS

5. Always remake any connection immediately a
test is compiete

6. Ensure that fuse B3 on fuseboard 1 is intact

7. Ensure that the test is carried out in a well
ventilated area {preferably outside} and without
any exhaust extraction or restriction
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Figure F4-4

Air injection system — fault diagnosis chart
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thoroughly clean and free from scale. They may be
lightly dressed with fine emery cloth if required.

10. Apply Never-seez anti-seize compound to the
clamgp bolt threads before assembly.

11. The sealing rings, pipe flares, and grooves in the
spherical joint clamp brackets should be lightly
smeared with either graphite lubricant or Never-seez
compound. This will assist alignment of the parts
upon assembly.

12. The parts should be loosely assembled and then
manceuvred to give the best alignment, before the
joinis are tightened.

13. Smear the threads of the oxygen sensor with
Never-seez assembly compound. It is important that
the Never-seez is applied only to the threads of the

unit. Care must be taken to ensure that the compound
does not contact the slotted shield below the threaded

portion.

Torque tighten the oxygen sensor to the figures
givenin ChapterL.

Do not allow the assembly compound to enter
the exhaust system, particularly up stream {in front)
of the catalytic converter, otherwise damage to the
converter assembly will result,

Oxygen sensor warning lamp

On cars conforming to Australian and North American

specifications an oxygen sensor warning lamp is
situated on the facia.

When permanently illuminated, the lamp informs

the driver that a malfunction has occurred in the

‘closed {cop’ mixture control system. The cause of the
malfunction must then be investigated by referring to

the appropriate fault diagnosis chan contained in
Chapter B.

The warning lamp may illuminate when
the engine is being cranked but should extinguish
soon afler the engine starts. The lamp will however,

remain illuminated until the oxygen sensor reaches its

normal operating temperature.

Oxygen sensor
Far details relating to the oxygen sensor refer to
Chapter B. -

Exhaust system overheat warning lamp
On cars conforming to a Japanese specification an
exhaust overheat warning system is fitted. The

warning panel for this system is situated on the facia.
IHumination of the panel indicates that an overheating

condition caused through an engine maifunction has
been reached in the exhaust system.

If an exhaust overheat condition is indicated, stop

the vehicle as soon as possible and switch off the
ignition. After three minutes the engine may be
staned again and providing the overheat warning
lamp remains extinguished, the vehicle can be
accelerated gently up to a speed of 30 km/h

(18 mile/h). This speed must not be exceeded until the

cause of the overheat warning has been corrected by

referring to the appropriate fault diagnosis flow chart

{see fig. F5-3).

To check that the warning panel bulb is operating
satisfactorily, ensure that the panel illuminates during
engine cranking (i.e. starter motor engaged).

Exhaust system

Forinformation relating lo the remainder of the
exhaust system refer to TSD 4700 Chapter Q, Exhaust
system.

F5-2

11/86



dss

Figure F5-3

Exhaust overheat warning system — fault diagnosis chart
Sheet 1 0f 2

1186 TSD 4737

Printed in England
® Rolis-Reyce Motor Cars Limited 1987 F5'3






‘‘‘‘‘‘

Figure F5-3

Exhaust overheat warning system -~ fault diagnosis chart
Sheet 2 of 2

1186 TSD 4737

Printed in England ;
® Rolls-Royce Motor Cars Limited 1987 F5"5









£

Whenever the coolant temperature is above 33°C
{91.4°F), a switch in the thermostat housing opens,
thus deactivating the clutch on the air pump pulley.
An overspeed limiting device also deactivates the
pump clutch at engine speeds in excess of
3000 rew/min. Whenever the clutch is deactivated,
the air pump is disengaged and there is no air
injection.

For details of the servicing and maintenance
requirements of the exhaust emission control system,
refer to the Service Schedules Manual TSD 4702.

F6-2
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the electrical supply to the air pump clutch.

In order to protect the pump from excessive
speeds, particularly after starting in low ambient
temperatures, the clutch is disengaged when the
engine speed exceeds 3000 rev/min. This is achieved
by using a speed signal from the engine management
system ECU.

The speed signal is processed in a separate
control unit which outputs a signal to the air injection
relay when the engine speed exceeds 3000 rev/imin.
The relay then cuts the electrical supply to the air

pump clutch which disengages the drive to the air
pump.

Air injection pump
The rotary vane pump incorporating a clutched drive,
is mounted at the front of the engine and is belt
driven from the air conditioning system compressor
pulley. Drive is engaged when an electrical currect is
applied to the clutch.

Filtered air is supplied to a port on the rear of the
pump from the engine air cleaner housing. Air is

Segment whee! F———~—~~~~""~"""~"""""™"""~>"™>""™>="7"77 - }
: Comparator ]
Engine management | 10| Digital to I
system ECU | |analogue converter | I
| 3000 rpm 1
' Reference |
Inductive | voliage |
speed sensor | 1
! I
12v (9 I
! Threshold AN |
| switch |
: 1
! !
I Air injection ECU 1 :
L e e - e e —_——_—— _ 4
6
Coolant temperature
switch
/ 12v
Ajr injection
relay ™~
Air pump
clutch
A2G26
Fig- F7-2 Air pump speed limiting
10/88
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Ajr injection system - Functional check
Refer to figure F7-6,

Air injection clutched pulley - To remove and fit

{see fig. F7-5)

1. Slacken the drive belt tension.

2. Insert a & mm Alfen key into the end of the
pump shaft, te hold the shaft stationary.

3. Unscrew the pulley securing nut frem the pump
driving shaft.

4, Withdraw the friction clutch.

5. Remove the small circlip from its groove in the
drive-shaft. Note that the circlip is fitted with the
chamfered side pointing away from the pump body.
6. Withdraw the pulley/bearing housing from the
bearing surface of the air pump drive-shaft

7. HRemove the large circlip from its groove in the
drive-shaft. Note that the circlip is fitted with the
chamfered side pointing away from the pump body.
8. Withdraw the electro-magnet from its locating
dowel in the pump body.

9. Fit the clutched pulley by reversing the
dismantling procedure,

F7-4
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Stop the engine.

Check the voltege on the blue/black cable in
the air injection pump plug and socket 2 way
{see itern 9}

Is it 12 vohs?

YES

~_ 2

Disconnect the air injection pump plug and
socket 2 way {see item 9],

Carry out a continuity test through the pump
cluich from the air injection pump plug and
sOcCket 2 way

Is it continuous?

Check the voltage on the black/biue cable at 1

the engine/thermostat plug and sockel 12
NO way {item 5! NO

Is it 12 vohs?

!YES/L
Withdraw the air injection reiay {item 10},
Check the voltage on the black/blue cshle in

ls it 12 valts? fuse B3 on fusboard 1

Check the voltage on the pink/white cable at
the engine/thermostat plug and socket 12 Refer to TS,D 4848 .
way {see item 5) NO Check the ignition feed pink/white cable 10

the relay base
Is n 12 vohs? NO

LrEST
Withdraw the air in]ec‘;an relay ON
Disconnect the air injection pump plug and

Rectify faulty cable

socket 2 way [iten 9).
Check for continuity of the blue/black cable L_J\

iYESL
™
Ensure that the engine ts still cold {i.e.
coolant temperature below 33°C (31°F).

Disconnect the engine/thermostst plug and Check the cable connections within the
sockel 12 way [item 5). YES ) engine/thermostat plug and socket 12 way
Check for continuity between the orange and {ntem 5)

the pink cables in the plug

Is it continuous?

between items 9 ang 10 -
Is it zontinuous? YES Replace the air injection relay
V

NO Rectify or replace faulty cable(s)

st

T
Rectify or replace faulty cable(s] or clutch
assembly due to electrical failure

Coat any suspect joints or components with a
soap solution,

Stan the engine, ensure the coolant
temperature is below 33°C {81°F) and again
carry out 8 leak check soap bubbies will
confirm an air leak on the suspect joints or
components

lNOL
e
Withdraw the temperature switch plug (item
6} and bridge the contacts in the plug.

Disconnect the engine/thermostat plug and
socket 12 way (nem 5),
Repeat the continuity check between the

YES Replace the temparature switch in the
thermostat housing

orange and the pink cables in the plug
Is it continuous?

!

With the plug and socket 12 way (item 5}

and the piug (item B} still disconnected but ) )
the bridge removed, check the arange and YES > Check and rectify the cable connections
the pink cables individually for continuity

Is each cable continuous?

Withdraw the air injection relay (item 10)
Start the engine,

iyt

Rectify faulty cable(s) ~|

Check the voltage on the pink/white cable in
the relay base
15 it 12 volts?

VeSS

Temporarily fit the fuel pump relay {item 4) to
the air injection relay {item 10} base.

Bridge the pink cable and the pink/white
cable in the relay base {see illustration}.
Retest the system and check that the pump
deactivates whenever the engine speed

Withdraw the fuel pump relay {item 4}. 1
Check for continuity at the pink/white cable -
NO \ between the relays NO Recufy faulty cable
/ Is it continuous? I

ST

Withdraw the fuel pump relay {itemn 4).
Check the voltage of the pink cable in the
relay base

Is it 12 volts?

Refer to TSD 4848
NQO ) Check the electrical feed oink cable to fuse
BE en fuseboard 2

RUESE

I Replace the fuel pump relay {item 4)

exceeds approximately 3000 rev/min
Doss this happan?

YES Replace the air injection relay

N0~

Check for cable continuity of the orange/blue _I

cable from the air injection relay base to
connection 6 on the air injection ECU
{item 12)

NO Rectify faulty cable

Is it continuous? |

YESH

Check the voltage at connection 9 on the air
injection ECU {itern 12}

Is it 12 vohs?
oS

Refer 10 TSD 4B48.
Check the electrical feed white/slate cable to
fuse Ad on fuseboard 1

Replace the temperature switch {item 7)

YES Connection 1 to eanh NG

Check continuity of the earth cable from air 1

injection ECU , Rectify faulty cable

[s it continuous? ]
YES
2T

Replace air injection ECU




Section F8

Catalytic converter system

The catalytic converter system uses two main
converters mounted in parallel and a warm-up
converter which houses a heated oxygen sensor in its
outlet cone. A three-way catalyst is used in each
converter.

The warm-up converter is positionsd downstream
ot the turbocharger and close to the engine. This is
to minimise the time taken to reach its operating
termperature.

To further reduce warm-up time, the warm-up
converter and the pipe leading from the turbocharger
are lagged with a thermal insulating material.

When the engine is running under boost
conditions a proportion of the exhaust gas is diverted
around the warm-up converter, The diverted gases
by-pass both the turbocharger {to limit boost
pressure] and the warm-up converter (to limit
converter temperature}.

The twin main catalytic converters are situated in
the central under floor area. The connecting pipes
between the warm-up converter and the main
converters are partly lagged with thermal insulating
material to retain exhaust heat for optimum cataiytic
conversion.

tach three-way catalytic converter promotes
reactions between the hydrocarbons, carbon
monoxide, oxides of nitrogen and residual axygen in
the exhaust gas. Optimum catalytic conversion
efficiency is achieved when an essentially
stoichiometric air/fuel mixture is present. This
condition is achieved by means of the ‘closed loop’
mixture control system {see Chapter Bl.

[Frim |

g

Warm-up catalytic converter assembly — To remove
and fit

1. Unscrew and remove the oxygen sensar.

2. On cars produced to the Japanese specification,
unscrew and remove the exhaust thermocouple
probe.

3. Unscrew the clamp nut from the three joints
situated adjacent to the warm-up converter assembly.
4. Free the joint clamps and manipulate the
assembly to release the joints, Collect the olive from
the rear joint and the restrictor from the by-pass pipe.
5. Support the weight of the downtake pipes.

6. Unscrew and remove the nuts end clamps from
the rear of the downtake pipes. Free the joints and
withdraw the downtake pipes.

7. Unscrew the setscrew securing the warm-up
converter bracket to the crankcase.

8. Withdraw the warm-up converter assembly.

9. Fit the assembly by reversing the procedure,
noting the general fitting instructions.

Twin main catalytic converter assembly — To remove

and fit

1.  Remove the screws retaining the grass-fire

shield(s] that are situated below the two catalytic

converters.

Note Take care when removing the shield(s} as any
sharp edges could cause injury to the
operator’'s hands.

2. Ensure that the weight of the converter assembly

is temporarily supported,

3. Support the weight of the exhaust system before

-

O

82637
Fig. FB-1 Catalytic converter system
1 Twin main catalytic converters
2 Warm-up catalytic converter
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and after the converters assembly.

4. Locate the exhaust joints before and after the
converter assembly.

h. Unscrew the nuts from the exhaust clamps.
Coliect the washers, withdraw the balts and free the
clamps.

6. Discard the temporary support and withdraw the
twin catalytic converters assembly.

7. Collect the four sealing rings from the joints as
the assembly is removed.

8. Fit the catalytic converter assembly by reversing
the removal procedure, noting the general fitting
instructions,

General fitting instructions

The sealing rings and pipe flares must be thoroughly
clean and free from scale. They may be lightly
dressed with fine emery cloth if required.

1. Apply Never-seez anti-seize compound to the
clamp bolt threads before assembly.

2. The sealing rings, pipe flares and grooves in the
spherica! joint clamp brackets should be lightly
smeared with either graphite lubricant or Never-seez
compound. This will assist alignment of the parts
upon assembly.

3. The parts should be !oosely assembled and then
manoeuvred to give the best alignment, before the
joints are tightened.

4, Smear the threads of the oxygen sensor with
Never-seez assembly compound. It is imporiant that
the Never-seez is applied only 1o the threads of the
unit. Care must be taken 1o ensure that the
compound does not contact the slotted shield below
the threaded portion.

5. Torque tighten the exhaust cltamp nuts and
oxygen sensor to the figures given in Chapter L.

Do not allow the assembly compound to enter the
exhaust system, particularly up stream (in front) of
the catalytic converters otherwise damage to the
converters assembly will result.

Heated oxygen sensor
For details relating to the heated oxygen sensor refer
to Chapter B.

Exhaust system temperature warning lamp

On cars conforming to a Japanese specification an
exhaust temperature warning system is fitted. The
warning panel for this system is situated on the
facia. lllumination of the panel indicates that an
excessive temperature condition caused through an
engine malfunction has occurred in the exhaust
system.

If an excessive temperature condition is
indicated, stop the vehicle as soon as possible and
switch off the ignition. After three minutes the
engine may be siarted again and providing the
warning {amp remains extinguished, the vehicle can
be accelerated gently up to a speed of 30 km/h
{18 mile/h}. This speed must not be exceeded until
the cause of the warning has been corrected by

referring to the appropriate fault diagnosis flow chart
{see fig. F8-4).

To check that the warning panel bulb is operating
satisfactorily, ensure that the panel illuminates during
engine cranking [(i.e. starter motor engaged).

Exhaust system
For information relating to the remainder of the
exhaust system refer to TSD 4700 Chapter Q,
Exhaust system.

Catalytic converter protection
To protect the catalytic converters from possible
damage the following precautions should be taken.

Unleaded gasoclene

Use unleaded gasolene only 30 AKI {95 RON)* Min.
The use of leaded gasolene will result in a substantial
reduction in the performance of the catalyst.

Under no circumstances add fuel system cleaning
agents to the fuel tank for induction into the engine,
as these materials may have a detrimental effect on
the catalytic converters,

* AKl = Anti-knock index
RON = Research octane number

Engine malfunction

If the engine misfires or suffers from a lack of power
that could be attributed to a malfunction in either the
ignition system or fuel system, operation of the
vehicie should be discontinued. Driving the vehicle
with a matfunction could cause owverheating and
consequent damage 1o the catalytic converters.

Fuel

Do not allow the vehicle to run out of fuel. A warning
lamp situated on the facia illuminates to warn the
driver of a low fuel level. If the vehicle runs out of fue!
at high speed, possible damage to the catalytic
converters could result.

Starting the engine

The vehicle must not be pushed or towed to start the
engine. Failure 10 observe this warning could cause
overheating and consequent damage te the catalytic
converters.

Exhaust emission control system

it is important that the vehicle is maintained in its
correct operating condition. Faiture to do so will
result not only in loss of fuel economy and emission
control but could also cause damage to the catalytic
converters due to overheating.

F8-2
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Exhaust temperature warning system —
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Figure G2-7
Purge control system — fault diagnosis chart
(Naturally aspirated engines)
10/86 T5D 4737

Primted in England -
@ Ralls-Royce Motor Cars Limited 1987 G 2 5






i 6
Figure G2-B
Purge control system — fault diagnosis chart
(Turbocharged engines)
2190 TSD 4737

Printed in England G2-7
©Rolls-Royce Motor Cars Limited 1990















0L

ERIE

g

Vacuum test

3. Pressure in the tank tube to be less than 1,6 kPa
(2,17 mbar} with 4,2 kPa (6,1 mbar} applied to the
vacuum tube and with 1600 cm?¥/min flow through

Purge line

The purge line connects the control canister to the
engine induction system.
Air from the atmosphere is drawn downwards

the valve. through the carbon granules in the canister and
i Engine speed
Engine
management
system Engine load
ECU ol ———————
Engine
speed sensor
Air pressure
# transducer
Coolant
temperature Dump valve
switch vacuum switch
Tank
connection
Purge
Air contral
CC connection /\:alve
Charcoal b ¢
canister Purge F"/”\C'\(
solenoid
!
O
O
BDET3
Fig. G3-4 K-Motronic ECU — Canister purge control
5/88
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Check the purge flow rate {see page G3-12)
Doss this opsrate corractly?

Purpe cantrol system functioning
satisfactorily

YES

l NOL
M

wWorking under the front left-hand wing
remove the rear section of the under-wing
sheet This will revea! the canister assembly.
Detach the hose from the bonom of the
solencid {see item A). Fit an additional length
of hose to the bese of the solenoid.
Can you blow down the hose and through
the sclanoid?

Change solenoid

s

Switch on the ignition.
Ensure that the engine is cold
Can you blow down the hose and through

YES

the solanoid?
iNO |'
-
M

Detach the plug from the temperature switch
in the thermostat housing (see item Cj,
Switch on the ignition

On cars conforming to a8 Middie Eest and
Tehwan specification, partially open the
throttles

Can you blow down the hoss and through

Check the voitage on the black/vellow cable

Check the voltage on the black/yellow cablﬂ_—

at the engine/valance 12 way plug and YES

socket (see item D)

the solenoid?
1YESL
e

Detach the throttle position switch 4 way
plug and socket {see item E)

With the switch in the idle position check for
continuity at the plug between the
blue/purple cable and the black/pink cable
Are thay continuous?

15

Leave conditions as in previous test
Cpen throtles
Does the wiring through the switch go

L

at the purge control solenoid 2 way plug and IYES 2 it 12 vohs?

Check the vohage an the pink/white cable at YES r:’?:?z{s::r:sm 8 KNO}
the purge control solencid 2 way plug and | : . B

Check the 15 amp fuse B3 on fuseboard 1 socket (see item B! “INOL l Check continuity of the black/vellow cabie J

Is it intact? YES Jisit12 vohs? ~

Repl I i
NO NO Disconnect the sotenoid 2 way plug and NO Place solenoid
L 1 L socket and check for continuity through the
~ ~ solenoid -
. . Is it continuous? Remake the 2 way plug and socket and
Rectify faulty fuse Check the voltage on the pink/white cable at YES o .
ectify faulty the engine/valance 12 way plug and socket ensure that it is a good connection
{see itemn D).
Is it 12 volts? NO Check the pink/white cable and the pink
cable to the fuse
JIYESC
NO Change the solenaid e

Rectify fault in the pink/white cable between
the putge control solenoid 2 way plug and
socket and the engine/valance 12 way plug
and socket

Remove the throtle position switch and link

NO |DDm. . )
Check for continuity of the cables individually YES Fit 3 new switch
Are thay continuous?
4NOL

Rectify faulty cables

Leave condition as in previous test Disconnect the electrical plug from the duty Leave the plug disconnecied.
YES Check the vohage on the blua/purple cable in YES cyele valve and check for continuity across Check the voltage on the pink/white cable in

the back of the multi-plug {se¢ item F)

‘open circuit’?
L

Disconner the throttle position switch 4 way
YES plug and socket

Disconnect the K-Motronic £CU mult-plug.

Chetk the voltage on the blue/purple cable in

the throttle position switch plug (see item E)

1s it 12 vohs?

investigate faulty switch or link loom

—

Is it 12 voits?

the valve
is it continugus?

YES

1vp

YES
——

the plug
Is it 12 vohs?

1v]

Check for continuity of the cables between

g

Check for continuity of the cables between

the enginesvalance 12 way plug and socket
and the throttle position switch 4 way plug
and sockeL

Rectify as necessary

the engine/valance 12 way plug and sockel
and the multi-plug.
Rectify as necessary

Fit 8 new duty cycle valve

"0
S
Rectify faulty pink/white cable between the
solenoid and the duty cycle plug
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Purge flow rate — To check

Naturally aspirated cars

1. Fit the flowmeter RH 8725 into the purge line at
the restrictor, leaving the restrictor in the hose from
the canister.

2. Start and run the engine until normal operating
temperature is attained.

3. Increase the engine speed to 2500 rev/min by
opening the throttles.

4, Checkthe purge flow rate is between 26,0 litres/
min and 33,0 litres/min {55 {t%h and 70 fi%h), except
on 1987/88 mode! year cars for the Middle East or
Taiwan when the purge flow rate should be between
9,4 litres/min and 18,8 litres/min (20ft%h and 40 ft¥/h).

Turbocharged cars

1. Connect the flowmeter RH 8725 into the purge

line between the induction manifold and the purge

control duty cycle valve.

2. Start and run the engine until normal operating

temperature is attained. Stop the engine.

3. To carry out the test start the engine and run at

idle speed.

4. Note that the purge control system has three

phases of operation, as follows.

Phase 1 — 90 seconds delay before purge afier
starting the engine.

Phase 2 — 150 seconds active purge.

Phase 3 — 15 seconds interval with no purge to
allow the lambda pre-control system {if
fitted) to learn previous purge/driving
cycles.

Continued engine operation results in alternating
Phases of 150 seconds active purge and 105 seconds
no purge (phases 1 and 3 = 90 seconds + 15
seconds}.

Nota Operation 4 does not apply to turbocharged cars
fitted with a fuel evaporative emission control
system that are produced to a Middle East or
Taiwan specification.

5. Increase the engine speed to 2000 £ 50

rev/min by opening the throttles.

6. Check that the purge flow rate is between

53 ftvh and 106 ft*/h {25 litres/min and 50

litres/min}, in the 150 seconds active purge phase

{refer to Operation 4}.

All cars

If the flow is less than the minimum, check for the
following.

1. Leak in hoses/pipes.

2. Blockage in hoses/pipes.

3. Controt system malfunction.

If the flow is in excess of the maximum, check for
the following.

1. Excessively lean mixture strength.

2. Air leak between the throttle body and the
induction manifold.

G3-12
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inlet elbow from the oil filler} should be removed and
cleaned as follows.
1. Withdraw the starter relay.
2. Unscrew the setscrew retaining the inlet elbow
to the housing.

A2492

Crankcase braather {naturally aspirated
cars)

Fig. H2-3

A2493

Fig. H2-4 Crankcase breather (turbocharged cars)

3. Ease the flange from the housing, noting that a
slight resistance may be encountered due to the
rubber sealing ring located on the elbow spigot.

4. Insert a small pointed instrument into the gauze
and carefully lever the flame trap from the housing,
5. Wash the components in methylated spirit and
dry with compressed air.

6. Visually inspect the gauze for damage. I it
appears serviceable, fit it into the housing and
assemble the remaining parts by reversing the
dismantling procedure.

Breather housing — To overhaul

Complete overhaul of this assembly 15 only envisaged
at very high mileages or in the event of a system
malfunction. On these cccasions proceed as follows.

All cars

1.  Withdraw the starter relay.

2. Slacken the worm drive clips or remove the
securing bands on the hoses leading to the breather
housing. Labe! each hose for identification and free
each joint.

3. Unscrew the two setscrews securing the breather
housing to the engine. Withdraw the assembly.

4. Slacken the remaining four worm drive clips or
remove the securing bands, free the joints and
withdraw the hoses. Examine the hoses for
serviceability and clean as necessary using either
soap and water or methylated spirit. If the hoses
have covered a high mileage and/or show signs of
deterioration they should be discarded and new parts
fitted.

5. Unscrew the setscrew retaining the inlet elbow
to the housing. Ease the flange from the housing,
noting that a slight resistance may be encountered
due to the rubber sealing ring situated on the spigot.
6. Insert a small pointed instrument into the gauze
and carefully tever the flame trap from the housing.

Turbocharged engines

7. Repeat Qperation 5 on the connection to the
induction manifold.

B. Collect the metal disc valve situated behind the
flange.

9. Unscrew and remove the five small setscrews
situated around the top of the assembly.

10. Withdraw the top and collect the spring, guide
washer, and diaphragm.

11. Collect the metal disc valve frem the smaller
chamber located above the aperture for the flame
trap.

All cars
12. Wash all parts in clean methylated spirit and
examine them for serviceability, particularly the
rubber sealing ring(s) and diaphragm {if fitted).

if the rubber parts have covered a high mileage
and/or show signs of deterioration, they should be
renewed.
13. Assemble the breather housing and fit it to the
engine by reversing the dismantling procedure.

H2-2

5/88
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Figure H2-5

Crankcase breather housing — turbocharged engines
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Crankease depression — To check
1. Remove the engine dipstick.
2. Connect a water manometar via a suitable hose
to the dipstick tube.
3. Start and run the engine at idle speed.
4, Check the reading on the manometer which
should be as follows.
Naturally aspirated engines — manometer reading
showing a slight
depression.
Turbocharged engines — manemeter depression
reading should be
between 101,6 mm H,0
and 152,4 mm H20 (4.0 in
Hz20 and 6.0 H20).
5/88 TSD 4737
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However, it will normally be necessary to remove the
snow tray, flashar lamp, front bumper and on
turbocharged cars the air dam. Finally, it will be
necessary to remove the headlamps washer reservoir
securing nuts and bolts, so that the assembly can be
moved sideways to accommodate the movement of
the ducting.

On Corniche/Continental cars, the underwing
section is a convoluted hose secured by worm drive
clips. To gain access, remove the front underwing
sheet.

Jz2-4
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For)
g~
c) Smail diameter signal hoses to the dump
valve (see fig. J3-3}.
d} Hose from the breather housing pipe to the
connection under the dump valve.
2. Free each hose from its connection.
3. Unscrew the two setscrews securing the intake
elbow to the mixture control unit (see fig. J3-4}
4.  Withdraw the elbow.
h. To fit the elbow, reverse the dismantling
procedure, noting that the rubber sealing ring inside
the elbow is in good condition,
intake ducting — To remove and fit
The ducting used inside the engine compartment is
of the flexible convoluted type and the intake under
the front wing is a plastic moulding.

All ducting is secured to the various components
by worm drive clips.

Removal of the plastic moulding under the wing
will require the removal of the front underwing sheet.
Intercooler — To remowve and fit
An intercooler is fitted behind the air dam on the
right-hand side of the vehicle.

1. Locate the forward section of the underwing
sheeting, situated under the right-hand tront wheel
arch.

2. Unscrew the self-tapping screws situated around
the sheet.

3. Withdraw the sheet.

4, Unscrew the two nuts retaining the sheeting
under the intercooler.

5. Unscrew the worm drive clips securing both the
feed and return air hoses to the intercooler.

6. Unscrew the nuts that fasten the four intercooler
mounting studs to the body.

7. Remove the undersheet mounting bracket from
beneath the intercooler.

B. Lift the intercooler until the mounting studs just
clear their respective holes and then turn the
intercooler and manoeuvre it from its position.

9. Fit the intercooler by reversing the removal
procedure.

5/88 TSD 4737
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Section K2

Throttle linkage

The procedures described relate to a complete
overhaul of the throttle linkage mechanism. In
service, the operator need only select those passages
relevant to his particular task.

The throttle linkages fitted to all modeis are very
similar {see fig. K2-2} and can be divided into three
basic sub-assemblies as follows.

Throttle body linkage

The linkage fitted to the primary and secondary
throttle spindles is identical for all cars. However,
there is an area at the rear of the throttle housing
where a permutation of one or two stub pipe(s} and
blank(s} prevents the assembly from being
interchangeahle.

Intermediate linkage

The intermediate linkage is very similar for all cars,
the only minor differences being in the length and
shape of the long rod and lower jaw connecting the
mechanism to the underfloor linkage.

Underfloar linkage

This linkage is similar for the various modeis but
naturally differs between left-hand drive and right-
hand drive.

Throttle bady linkage — To overhaul

1. Withdraw the starter relay.

Note If the throttle housing is not to be removed
carry out Operation 3 and then proceed to

Operation 6.
2. BRemove the mixture control unit, refer to
Chapter B.

3. Unscrew the nut and withdraw the pinch bolt
from the control rod to throttle body linkage joint,
Unscrew the joint pad and release the ball.

4. Disconnect the spring from both the front and
rear of the linkage.

5. Unscrew the four setscrews that secure the
throttle housing to the induction manifeld. Coliect the
washers, withdraw the housing and gasket. Blank off
the manifold openings.

6. Release the lock-washer from arcund both the
primary and tha secondary throttle spindle securing
nuts.

7. Withdraw the linkage and collect the metal
sealing washer from each spindle.

8. Unscrew bath screws retaining the throttle
pasition switch. Collect the washers and withdraw
the switch.

9. Lightly mark the throttle butterflies to ensure
that they are assembled in their original positions.
10, Carefully close the split legs of the butterfly
screws. Unscrew the retaining screws and withdraw
the butterflies.

a1627

Fig.K2-1  Throttle body linkage

1 Primary throttle butterflies

2 Throttle position switch

3 idle speed adjusting screw (if fitted)
4 Locking screw [secondary throttles)
5 Adjusting screw {secondary throttles)
6 Secondary throttle spindle

7 Primary throttle spindle

8 Secondary throttle butterflies

9 Locking screw {primary throttles}
10 Adjusting screw (primary throttles)
11 Throttle linkage

A Vacuum signal tappings

B 0,0381 mm {0.0015 inl feeler gauge

11, Withdraw the primary and secondary throttle
spindles.

Both spindles should be carefully tapped out
from the bearing end {i.e. towards the throttle
position switch end}, collect the blank from the end
of the secondary spindle.

It the bearings are also to be remoaved, carefully
tap the secondary spindle to remove the blank and
then drive each spindle out of the housing towards
the bearing end (i.e. from the throttle position switch
end).

12. Unscrew the idie speed adjusting screw, together
with its spring.

5/88
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13. Clean all parts.

14. Examine the throttle spindles and bearings for
wedr and excessive play.

15. Ensure that the throttle butterflies and their
respective seating areas are not damaged.

16. Before litting the butterfly shaft bearings, ensure
that the outer surface of each is coated with an
approved sealant [lLe. Wellseal).

17. Examine the linkage mechanism and springs {or
damage or breakage.

18. Assemble the throttle body by reversing the
procedure given for dismantling, noting that a new
gasket should be fitted between the throttle housing
and the manifold. Also note the following basic
settings that must be carried out.

19. Check the throttle stop screws, to ensure that
there is a gap of 0,0381 mm {0.0015 in} between the
raised edge of the secondary butterfly disc and the
throttle body, with the throttle body linkage resting
against the secondary throttie adjustment screw. If
there is any discrepancy between the gaps on each
secondary butterfly disc it is the larger gap that
should comply with the dimension gquoted.

To adjust the gap, first unscrew and remove the
original locking screw {without a head). A new
locking screw will then be required.

if new parts are to be fitted the gap should be
set by rotating the adjustment screw. Screw in the
new locking screw until it just contacts the top of
the adjustment screw. Do not tighten to break off the
head.

20. Repeat Operation 19 on the primary throttle
buiterfly discs.

21. I necessary (i.e. when new parts have been
fitted} tighten the primary throttles locking screw
until ‘he head of the screw breaks off. Ensure that
the adjustment screw situated below the locking
screw has not moved by checking that the gap
between the primary throttle butterfly discs and their
raspective bore is still 0,0381 mm {0.0015 in}.

If movement has occurred, adjust by filing the
underside of the adjusting screw.

Note if new parts have been_fitted, do not break
the head off the secondary locking screw. This
is carried out during the engine tuning sequence
given in Chapter B.
22. Fit the throttle position switch, setscrews, and
washers. Lightly clamp the switch. Rotate the switch
to a position where the switch ‘clicks’ closed as the
primary throttle lever touches its stop Tighten the
switch securing screws and then check that the
switch does not prevent the primary lever from
resting against its stop.
23. Connect a multi-meter across the pins marked 2
and 18 on the switch and carry out a continuity test.
Ensure that the switch contacts are closed [circuit
continuous} with the throttles closed and that the
switch opens as the throttles just begin to move
open.
24, Connect the multi-meter across the pins marked 3
and 18 on the switch and carry out a continuity test.
Ensure that when the primary throttles are moved to

=

the fully open position the switch contacts close

{circuit continuous).

25. Unscrew (open) the idle speed setting screw five

complete turns from the fully closed position.

MNote On 12839 model year turbocharged cars this
screw should remain fully closed.

26, The throttle body and linkage are now complete

as a sub-assembly with all the basic settings carried

out.

27. Fit the throttle body and linkage assembly to the

induction manifold.

Throttle linkage — To assemble and set (ses fig. K2-2)
All bearings and ball joints should be lubricated with
Molytone 265 grease prior to assembly.

When adjusting a ball joint, always screw the
adjustable pad fully in and then gradually slacken it
until there is free movement of the joint, without
free play.

1. Set the accelerator pedal off-stop screw to an
initial length of 30,38 mm {1.20 in}). This dimension
should be taken from the top of ihe boss on the lever
to the top of the adjustment screw. Tighten the
lock-nut.

Right-hand drive cars

2. Fit the right-hand mounting bracket {item 1}

for the accelerator cross-shaft.

3. insert the cross-shaft {item 2} through the
longeron. Fit the accelerator pedal lever {item 3) and
insert the cross-shaft into the bush in the right-hand
mounting bracket.

4. Mount the control operating lever {item 4} on the
opposite end of the cross-shaft, but do not fit the
pinch bolt.

5. Fit the left-hand mounting bracket {item 5} onto
the cross-shaft. Screw the bracket to the underside
of the body.

6. Tighten the accelerator pedal lever pinch bolt.

7. Fit the accelerator pedal to the lever. Check that
the pedal fits centrally in the rubber boot, Tighten the
pinch bolt, ensuring that the pedal lever assembly still
rotates freely.

8. Adjust the cross-shaft end-float 1o between 0,13 mm
and 0,38 mm {0.005 in and 0.015 in} bending the
mounting brackets if necessary.

Check that the cross-shaft rotates freely.

9. Fit the return spring litem 6} using the hooks.

10. Slide the control operating lever into its correct

position. Fit the pinch bolt and tighten the nut. .

Note Cars produced to an Australian or Japanese
specification should have the operating lever
positioned in the groove nearest to the longeron.
All other cars should have the levers fitted in
the other groove.

Left-hand drive cars

2. Build a sub-assembly of the accelerator pedal

lever {itern 7|, the pivot bolt and mounting brackets

{item B}. Check that the lever moves freely between

the brackets.

3. Fit the accelerator pedal lever assembly to the

body and check that the lever moves freely.

4. Fit the accelerator pedal to the lever. Check that
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the pedal fits centrally in the rubber boot. Tighten the

pinch bolt, ensuring that the pedal lever assembly still

rotates freely.

5. Fit the accelerator cross-shaft {item 9) into the

mounting brackets and fit the mounting brackets

{items 10 and 11} 1o the body longerons.

6. Adjust the cross-shaft end-float to between

0,13 mm and 0,38 mm (0.005 in and 0.015 in) by

bending the brackets. Check that the cross-shaft

rotates freely.

7. Using the rad litem 12) connect the pedal lever

to the cross-shaft, Use the lowest hole. Lock the split

pins and check that the rod moves freely.

B. Fit the cross-shaft return spring titem 13} using

the hooks.

9. Fit the heatshield {item 14) to the cross-shaft

mounting bracket.

10. On cars built to a Canadian and USA

specification, fit the spring anchor (item 15) to the

upper rear engine mounting and fit the additional
return spring (item 16) between the anchor and the

pedal lever as shown in inset B.

All cars

11. Check that the brake pedal is correctly set (the

accelerator pedal is set relative to the brake pedall.

Ensure that there is a minimum clearance ot
59,44 mm {3.215 in) between the seal housing and
the underside of the brake pedal.

Note Full instructions for setting the brake pedal are
given in Workshop Manual TSD 4700, Chapter
G—Hydraulic systems.

12. Check that the accelerator pedal lies between

5,08 mm and 7,62 mm {0.2 in and 0.3 in} below the

brake pedal as shown in inset C. If not, reset of the

off-stop screw.

13. Assemble the bellcrank litem 17} and trapeze

isolator {item 18} levers.

14. Using the control rod (item 19 connect the

bellcrank lever to the ball joint on the throtile body

linkage. Set the length of the control rod to
dimension A between the inner faces of the
lock-nuts.

1%. Fit the throttie body linkage return springs {items

20 and 21} using the hooks. ’

16. Fit the isolator bracket {item 22) to the body

longeron.

17. Using the control rod (item 23} set the length to

dimension B between the inner feces of the

lock-nuts.,

Connect the bellcrank lever to the fulcrum lever
{item 24} on the trapeze isolator mechanism using
the control rod.

18. Fit the jaw (item 25| situated at the lower end of

the lang rod litem 26} to the control operating lever.

19. Set the length of the long rod to e nominal

dimension between the inner faces of the lock-nuts,

as fallows.

Right-hand drive cars to dimension C.

Left-hand drive cars to dimension D.

20. Offer 1the upper end ball joint {item 27) on the

long rod to the fulerum lever and connect the ball
jaint.

21. Ensure that the entire throttle linkage operates
smoothly.

22, Check that full throttle and kick-down are
available. If not, adjust the {ength of the long rod.
23. Ensure that the throttles close fully when the
accelerataor pedal is released.

24, With the engine at normal operating temperature
but not running, repeat Operations 21 to 23 inclusive.
25, Carry out the engine tuning procedure given in
Chapter B.

K2-4

Dimension Model year

A 52,07 mm-53,34 mm (2.05 in—2.10 in) 1987/88

A 54,36 mm—56,90 mm (214 in—2.24 in) 1982

B 78,74 mm-—81,28 mm (3.10 in—-3.2C in) 1287/88

B 64,26 mm-66,80 mm (2,53 in-2.63 in}) 1989

C 434,34 mm {17.10 in} 1987/88

C 485,14 mm {19.10 in} 1989

D 441,96 mm {17.40 in} 1987/88

D 482,76 mm (19.40 in) 1982
5/88
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Chapter F Ref. Component Nm kgfm Ibf
1 Spherical clamp— nut 20 2,0 15
2 Air pump ciutched puliey
—nut 34 3.5 25
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Section M2

R

Workshop tools

RH B090C Pliers
RH 12210 K-Motronic ECU interrogator
RH 8725 Flowmeter {far use on turbocharged cars
without the on-board fault
RH 9607 Adapter diagnosis capability)
{for use with pressure tester}
RH 12211 Atlas Copea belt tension meter
RH 9508 Mixture adjusting tool
RH 12455 Mityvac vacuum/prassure pump
RH 9609 Guide ring and gauge assembly
RH 9612 Pressure tesler RH 13014 ' ‘Claosed ioap’ system tester
{6 bar gauge used an K- Jetronic) {Only use with RH 13015}
RH 9873 Pressure tester AH 13015 *Connection lead
{10 bar gauge used on K-Jetronic, (Only use with RH 13014}

KE2-Jetranic, and K-Motronic)
* Alternatives in sets

SPM1330/1 ‘Firtree’ type nipple and nut {Use on cars with a K-Jetronic fuel injection system
and a catalytic converter(s) fitted in the exhaust
RH 9613 Fuel delivery quantity comparison system}
tester
RH 9614 Injector test equipment
RH 56156 * 'Closed loop’ system tester

{Only use with RH 9979}

RH 9645 Hose and adapter
{for use with pressure tester)

RH 9876 CCO sample tapping adapter
{for use an naturally aspirated cars
fitted with catalytic converters)

RH 5881 Adapter
{fuel distributor)
RH 9893 Adapter
{electrical connection to EHA)
RH 9928 Removal/Fitting tool
{fuel tank sender unit and in-tank
filter}
RH 9960 Accessary kit

{comprising fuel distributor
adapters and AFS plate operating
screw)

HH 9979 *Connection lead
{Cnly use with RH 9615)

RH 12207 Setting tool
{engine speed sensor air gap}
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4, 4. 3. 1
LAMP ON M A M uEnlalE mumis —
LAMP OFF I O S A I I O I R T
Example blink code 4.4.3.1.
Blink code Fault description Systemn method of recognition Limp home facility
4444, Nofaults stored
4.3.1.2. Engine reference sensor and/ Synchronization lost Dependentupon ECU dataupdate
oritsconnectiontathe ECU priortothe engine reference
defective sensor failure
2.3.1.2. Coolanttemperature sensor Coolanttemperature less than K-Motronic ECU provides EHA with
output outside operating —46°C {-50.8°F) or more than mA campensation equivalentto
range 186°C (366.8°F) 80°C (176°F) cootantternperature
for all operational modes other
than starting which is setto
20°C (68°F)
2232 Incorrect air flow signal Volumetric air flow rate Ignition and fuelling switched 1o
outside pressure upper and full load map
lower limits
2.1.2.1. idle switch fault. ldle Idle switch closed. Airsensor Ignition and fuelling switched to
control maps not recognised plate voltage ratio greaterthan partload map
0.56 for more than 0.3 seconds
2.1.2.3. Full foad switch fault. Fullload switch closed but ECU Ignition and fuelling switched to
Fullload control maps not recognises partfoad engine parlload map
recognised operation for more then 0.3
seconds
2.1.3.3. Engine speed sensor and/or lgnition switched on, volumetric None
connectionto the ECU air flow rale more than 9m¥hr
defective. Airsensorplate but no engine speed signal
mechanism or fuel distributor
plunger stuck
4.4.3.1. Idle speed actuator connecting End stage within K-Motronic ECU Limp home engine idle speed of
plug open or shartcircuit 900 rew/min. Normal engine
operation exceptidle mode
1.1.1.1 No more faults stored in ECU Blink lamp on/off periods for
memory this code are of 2.5 seconds
duration

Fig. N4-2 Bosch K-Motronic ECU fault codes

code 4.4.4.4, will register on the test box indicator
lamp.
17. Upon completion of the tests, switch off the
ignition, withdraw fuse B5 from fuse panel F1 on the
rmain fuseboard, and remove the test box
connections.
18. Connect the cable to the fuseboard illumination
larmp.
19. Insulate the greenfyellow and the black cables.
Tape thermn back to the loom behind the fuseboard,
ensuring that they are safe but accessible for future
use.

The importance of correctly insulating and
stowing these two cables cannot be over emphasized.

The cable connectors must not be allowed to contact
other components.
20. Insert fuse Bb5.

N4-2

1/89






d) the belt tensioning figures guoted in Operation 14,
app'y equally to replacament or existing drive beits.
e} if a new belt has heenfitted and tensioned, the beit
tension must be checked after the engine has run for

15 minutes.

N5-2
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