FUEL INJECTION SYSTEM m

ELECTRONIC FUEL INJECTION
Description
Fuel Injection System

Fuelis drawn from the fuel tank by a high pressure electric
pump located in the fuel tank. The fuel pump operates only
when the pump relay and/or the starter motor circuits are
energised. Fuel passes to the pressure regulator via an in-
line filter. The pressure regulator varies pressure in direct
proportion tomanifold depression and thus varies injection
pressure between 1.8 to 2.5 kgf/cm?, 26 to 36 Ibf/in2.
Excess fuel is returned to the fuel tank.

A fuel rail links the pressure regulator with the fuel injec-
tors, one injector being fitted to each inlet manifold spur.
The injectors are solenoid operated being pulse energised
by the electronic control unit, ECU, completing a circuit to
‘earth’. When ‘open’ the injectors spray fuel into the inlet
manifold to be drawn into the engine cylinders at the next
induction stroke of each piston.

Therefore there needs to be no fixed relationship between
the injector timing and the engine ignition or valve timing.

The injectors are programmed to ‘open’ alternately in two
banks of four, twice per engine operating cycle. The time
that the injectors are ‘open’ governs the amount of fuel
supplied to the engine and this ‘open’ time is computed by
the ECU from the inputs it receives from the various
Sensors.

To assist cold starting, a separate cold start injector sprays
a fine jet of fuel against the air stream entering the plenum
chamber. The cold start injector is energised from the
engine starter motor circuit and is in series with a thermo-
time switch which is dual activated by the engine coolant
temperature (heat) and a heater coil around a bi-metal
strip (time) the coil being energised from the starter motor
circuit. The thermotime switch ensures that the cold start
injector will not be energised when the engine is at normal
operating temperature or during prolonged operation of
the starter motor when the engine is below normal opera-
ting temperature. The switch will isolate the cold start
injector after approximately 8 to 12 seconds at -20°C,
—4°F, this time is decreased as the engine approaches its
normal operating temperature.

Fuel Pump

The fuel pump is energised initially via a relay during
operation of the starter motor solenoid gn(_l then by a
switch operated by the air flow meter and is independent

of the ECU.

Electronic Control Unit — ECU.

The ECU is a sealed unit and receives input signals from
various sensors and computes from these an output signal
to the fuel injector solenoid circuits. When activated the
solenoids ‘open’ the injectors to spray fuel into the engine
inlet manifold spurs, the injectors remaining open for
between 1.5 and 10 milli-seconds depending on engine run-
ning requirements.

The ECU is protected by various devices: the diode pack
protects against reversed battery connection. The main
relay is controlled by the ignition switch and connects bat-
tery voltage directly to the ECU.

Engine Speed

Low tension circuit pulses from the ignition coil negative
terminal, are passed to the ECU to be computed into an

engine speed input.
Air Flow Meter

The air flow meter measures induction air flow mass. The
plenum chamber absorbs any rapid fluctuations in air flow
that might upset the air flow meter signals.

The movement of the measuring flap is dampened by a
compensating flap which prevents flutter. The position of
the flap is controlled by the air drawn into the engine and
the action of a return spring. The mass of air drawn into the
engine at any time is indicative of the engine load and a sig-
nal from a potentiometer, variable resistance, proportional
to the flap position, is passed to the ECU. However, the air
mass and air density is dependent upon air temperature.
Therefore, an air temperature sensor is incorporated into
the air flow meter and this sends a separate signal to the
ECU.

Due tothe action of the return spring, the measuring flapis
almost closed when the engine is idling and an idle air by-
pass channel is provided to assist the engine to breath at
low speed. Air passing through the by-pass channel is not
registered by the air flow meter measuring flap. The idle
air mixture screw is fitted into the by-pass channel to regu-
late the air flow to adjust the air to fuel ratio CO content at

idle speed.
Coolant Temperature Sensor

The sensor provides coolant temperature information to
the ECU.

The sensor causes the ECU to lengthen slightly, the time
that the main injectors are ‘open’ reducing this time as the
engine warms up and cutting it off when normal engine
operating temperature is reached.

Continued




19 | FUEL INJECTION SYSTEM

Extra Air Valve

This valve is mounted above a water passage In the l‘ll"ltf:
manifold and registers engine coolant tcmpclfature. v
valve provides the additional air mquiregl tomaintain sati :
factory cold start mixture until the engine rca;hes norm‘:!‘l
operating temperature. This air is taken :.Aft'er it h}s pass
through the air flow meter, so that the air is registered by
the ECU, and returned to the plenum chamber after the
throttle butterfly.

The valve allows extra air to pass under cold start con-
ditions, the extra air source is reduced and ﬁqally termi-
nated as normal engine operating temperature is reached.

The valve is controlled by a bi-metal strip which is heated
from two sources; the coolant and a heater coil around the
strip. The heater coil is energised from the fuel pump cir-
cuit and comes into operation when the engine is under
crank or running.

Throttle Potentiometer

The electrical signal from the potentiometer to the ECU
depends upon the position of the throttle butterfly spindle
and hence the accelerator pedal. By using the variable volt-
age output in conjunction with the information from the
other sensors, the ECU adjusts fuel input to accommodate
requirements for acceleration, deceleration and constant
engine speed. When sudden acceleration is signalled to the
ECU by the throttle potentiometer, all injectors are
instantly pulsed to operate once simultaneously to ensure
adequate engine response.

Over-run Fuel Cut-off — Vacuum Switch

The manifold depression switch senses manifold
depression above 24 in Hg + 1 in Hg. The switch operates
the over-run relay which interrupts the ignition signal to
the ECU.

Air Temperature Sensor
The air temperature sensor is an integral part of the air

flow meter and cannot be replaced as a separate item.

The sensor sends a separate signal to the ECU, the ECU
then alters the length of time the injectors remain open,
correcting the air/fuel mixture.

Y

FUELINJECTIONSYSTEM

N: The fuel system incorporates fine ’
CAUTIO would be affected by any gi - "%
components that A ; Y any dirg o X
system; therefore it is essential that working cong; tom g
scrupulously clean.

[fitis necessary to disconnect any part of the fuelip,
system i.c. PIPEs, hoses, etc., these must be blockeq
prevent ingress of dirt.

CCting
off W

ENGINE SETTING PROCEDURE — FUEL
INJECTION

If a major overhaul has been unflemken on the fyy

injection /engine system, the following check and adjuyy.

ments must be carried out before attempting to stary the

engine.

A. Throttle potentiometer setting — sec “Throttle switcy
—potentiometer setting procedure.

B. Spark plug gaps—see ‘Data section’.

C. Throttle levers—see ‘Throttle
procedure’,

D. Ignition timing—static—see ‘Engine tuning data’,

lever setting

E. By-passidlescrew—see ‘Engine tuning procedure’.

NOTE: If the previous checks and adjustments are satis-
fnuwybut&eu;inewinmshntbefnlinjecdu
electrical circuitory must be checked using the appropriate
recommended equipment.

Recommended Equipment:

Lucas ‘Electronic Ignition Analyser’

Lucas Part Number—TWB 119,
M‘ULTMPMM,, tasinien ’
Lucas Part Number—YWR 121 E——
Lucas 'Eﬂtﬁi'dhmﬂc system

Lucas Part Number—YWB 105,

Use in conjunction w:
Manuals, Junction with the Lucas Operating Instruction

If the above ui g .
ried out usi:: ,Lp:?é" Unavailable the tests can be car-

givenin the charys, + following the instructions
CAUTION: Engyre

the AVQ
M‘M'Ww&gh:hwyl set b;-olaﬂ

= il

TEST 'S—Using an AVO meter

X tinuity tests are in}enqed asa
The follﬂ“l’n‘:ﬁ:?: the fuel injection circuit diagra
d be

Cold 35-Way
start Injector Harness Multiplug
bt
Temporary
Connection Resistor Box

Coolant

N

/‘/ﬁ/

Ignition

RR 71em

0
INUITY TEST—Using an AVO

NoTE:

Poceday. 1545 Are carried out from the



Key to Symbols

Pre
bog
a0
Mre :
beg 4
040 b
S 0
l=0
0
P=Pump Relay
Cold 35 -Way LM- Main Rela Airflow M
: . ete,
Start Injector Harness Multiplug S-Steering Myodule Harness Plugr (2::2«!10. s':ietf 't'ym)

C

Temporary
Connection

Resistor Box

Thermotime
Switch

Coolant
Temp. Sensor

Ignition

Pressure Gauge

(T

Electrical Multiplwl Constant Energy Unit

RR 716m

CONTINUITY TEST—Using an AVO meter
NOTE: All tests are carried out from the electronic control unit (ECU) harness multi-plug unless stated otherwise in the test

Continued
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EXPECTED POSSIBLEF, AULTS
ULTS AND REMEDIES
TEST CIRCUIT TESTING '“:S
11-12.5volts [ Noreading; check aj) Wiring
1LECUSUPPLY to main relay, check main
Disconnect the mutli-plug 10 relay by substitution, Beloy
from the ECU. Switch on the 7 11 volts; check battery. Chec
ignition. Connect a voltmeter (;h circuit for high resistance
between pin 10 and earth. A connection.
PIS [
bed ‘
0
J |
M - 1 = |5 '
S Dv -t ]B' 0
30 |ss
<+ \
+VE
RR670M
2. FUEL PUMP CONTACTS Ovolts If reading registered, check
Switch on the ignition and airflow meter switch action.
connect a voltmeter between
pin 20 and earth. Airflow
meter flap closed.
Operate the flap in the airflow 11-12.5volts | No readh; ;;ec_k ;rinz
meter. from main relay to airflow
meter. Check wiring from air-
flow meter to fuel pump relay.
Check pump relay by sub-
stitution. Check fuel pump
Operation by connecting a
RRE7IM direct supply to the pump
inals.
GNAL
3. CRANKING SI 8-12 .
Clniont & biltmiadar beivaia volts Noreading byt starter motor
pin 4 and earth. Crank the tes; check wiring from
engine. Starter relay to steering
module and from g

RR672M

not
OPerate; check starger relay
o starter motor, Bejow §
ts Check bat:
mm‘, ; tery' chxk

4. AIR

FLOW
pect ohmmeter betwes
Con

pin6 and 8-
onnect
::ins 6and?-

—

e
—
—

ohmmeter betwee

— —

—

n;:t- ohmmeter betwee
Co
pins gand9-

—

TER
'sl,.'EwMAPERATURE SENSC
Connect ohmmeter betwee
pin 13 and earth.

e —

6.SPEED SIGNAL

1 l]l.lmp lead ut'&n th
SGative inal on the
Cition coil and pip 1,
NECt voltmeter betwe,
Pin ] and carth. Cnnken o




FUEL INJECTION SYSTEM m

I

4. AIRFLOW METER

Connect ohmmeter between

Should readings be different

pin 1 and earth. Crank engine.

pin6and 8. 360 Q from expected results; check
_________ =l | £ 10 harness continuity between
Connect chmmeter between L e ECU plug and airflow meter
pins6and 9. — 560 Q plug, i.e. pins 6-6, 8-8, 9-9.
_________ *10 Check variable resistor circuit
Connect ohmmeter between 8 230— = ix;lairflow mel:“k"iht:
ins8and9. ohmmeter, check that meter
g 0 flapis closed before
substituting airflow meter.
RR673M
5.WATER Temp°C K@ Incorrect reading; check
TEMPERATURE SENSOR —1o.  7.|wiringandelectrical plug,
Connect ohmmeter between +1°C t o | Fenew sensor if readings do not
pin 13 and earth. 11.6 | comply with results.
+20 2.1
+1°C to
29
13 +80 0.27 | NOTE: Connect the AVO
*1°C to | measuring leads to the sensor
0.39 | for short periods only, to
minimise the effect of self
heating due to the measuring
RR674M current.
6.SPEED SIGNAL 6-9 volts Noreading; check harness
(Constant energy ignition) fluctuating connections between coil and
Fita jump lead between the ECU.
negative terminal on the
ignition coil and pin 1.
Connect voltmeter between

Continued




m FUEL INJECTION SYSTEM

EXPECTED  POSSIBLE

7-10KQ If rcadm

results, disconnecy eyry
{0JECLOr in turn to fipy

with ‘00’ or low readip I.IJ:{',Q
injector. If winding r&cgi; Tens,
_____ of injector is satisfact, 'lan’-c
7-10KQ check wiring circy
resistor pack for o
condition.

TEST

7.INJECTOR CHECK
Numbers 7 and 8

Injector 7
Cpnnect ohmmeter between
Pin 14 and 87 on main relay.

its ang
mn Cichu

C.onnect ohmmeter between
Pin 28 and 87 on main relay.

7A.INJECTOR CHECK
Numbers 2 and 4

Injector 2

Connect ohmmeter between
Pin 31 and 87 on main relay.

T T e — — — — a— o—

7-10KQ ‘

Seeinjectors 7 and 8.

Connect ohmmeter between
Pin 30 and 87 on main relay.

7B.INJECTOR CHECK
Numbers 3and §

Injector 3

Connect ohmmeter between
pin 15 and 87 on main relay.

7-10KQ

Injector S
Connect ohmmeter between
pin 29 and 87 on main relay.

_____ See injectors 7 and 8.

7C. INJECTOR CHECK
Numbers 1 and 6

Injector 1

Co,:‘:ect ohmmeter between
pin 33and 87 on main relay.

— — —
— —

— —

— —

jector 6
gtjmnect ohmmeter !xtween
pin 32and 87 on main relay.

7-10KQ

. — e ——




I
& PRESSURISED FUEL 2.4-2.6 No pressure build up; check
RALL kgf/cm? fuel pump circuit with
Fit ‘"sm gauge tocald . 34-37 voltmeter. Ifa reading of 12
A i 25 fuel bose. Switch Ibfin? volts obtained, check fuel
(tfe:;nluonontnflopentc the pump earth circuit,
airflow metet SPring rERAm <atisfactory. If earth circuit
switch toenergise the fucl check pump. Check operation
ey of fuel pump relay and main
relay by substitution if
ure reading is zero.
Fuel pressure above o below
RReBOM limits; check pipe work and
regulator for blockages and
falling pressure reading,
check pipe work for leaks,
check for leaking injectors,
pressure regulator and fuel
pump non-return ]
,mm‘tﬁn 30400 No reading; check wiring and
. obhmme tween connections between the
pin 34 and 87 on fuel pump pump relay, extra air valve
relay. and ECU. Check air valve for
continuity with an ohmmeter.
10. COLD START 0-5.00 No reading; check wiring and
INJECTOR connections between the ECU
Disconnect the thermotime cold start injector and
switch. With each of the leads thermotime switch. Open
being connected to earthin circuit; check wiring and
turn. Connect ohmmeter connections and cold start
between pin 4 and earth. injector windings.

Continued



m FUEL INJECTION SYSTEM

11. AIR TEMPERATURE Temp °C KQ Ifrcadmg Is inﬁm’t).;
SENSOR -10 8.26 d1§connect airflow Meter
(Airflow meter) s | £0-3°C to/bridge terminals 6 5, 2
Connect ohmmeter between C 27 10.36 | ohmmeter reads 2810 ajp
pin 6 and 27, o7l [+20 228 o borature, sensor sy,
27 ® +05°C  to Ifafter replacemen,
NOTE: Connect the AVO ol ol |~ 272 °gm:’°t_°fshows infinity,
measuring leads to the sensor check wiring and Connectiy, |
for short periods only, to +50 0.76| to the ECU. -l
minimise the effect of self *0.5 to
beating due to the measuring 0.91
current.
RR683M
— I
12. THROTTLE 4.3 £ 0.2volts [Noreadingor low reading;
POTENTIOMETER check wiring and connections
CAUTION: Ensure the AVO
is set to volts.
Reconnect the ECU switch
ignition on. Measure voltage
between green —VE lead and
yellow +VE lead by inserting
the meter probes into the rear
ofthemultipng. K1 |INA4 00 | ___
_________ 0.3-0.36 volts
With ECU connected insert
meter —VE lead to green wire
and meter +VE lead tored
wire measure voltage.
ECU connected and with ngopth swing |If meter reading drops and
leads connected as above; within0.3to  |suddenly picks up through the
open throttle voltage should 4.5voltrange |voltage range—indicates
steadily increase. faulty track—renew
potentiometer.
13.OVER-RUN RELAY 1 | Infinity @ Reading other than infinity;
Disconnect the negative lead Check wiring and connections
from coil to relay. Ignition off, for security. Substitute relay.
connect ohmmeter between -
pin 1and 30 on relay. r_r;_ﬂ__ vaq:n:'m —_—
————— switc! T m—————— e —
—_———— 0Q i
- ect ' 86/8 8s Readings other than zero;
[gnmor::rn!-::::en pin 1 and " l ' check wiring and connections,
ohmmcl 30 renew vacuum switch if
30onrelay. necessary.
i s s e e e Infinity @ ‘R-di~—~——'-7_—
. um switch to coil cadings other than infinity;
D;sconnecttih:a‘:oc‘:’e rest. RR685M ~—VE renew relay,
and repeat
— N [ -
10




FUEL INJECTION SYSTE

Disconnect the ECU. Switch
ignition on. Peel back
electrical plug rubber boot.
Insert —VE meter probe to pin
9 and +VE probe to pin 8.

—;:AIRFLOW METER
(Potentiometer) 1.55 + 0.1 No reading or low reading;
Reconnect the ECU switch volts check wiring and connections
ignition on. Peel back rubber
boot on plug. Insert +VE :
meter probe to pin 6 and ~VE 'J _—6
lead topin 9 9
————————— 7
Connect—=VEmeterprobeto | === |0
pin 9 and +VE probe to pin 7 ——— 3.7 = 0.1 volts
measure voltage
i il siibors | i T | e e
:;;hur;::,::zi, flap‘.' i 1.6 = 0.1volts | Renew airflow meter if results
Voltage should decrease. ::ul:;t within expected
IS.AIR'I"IDWm 4.3 + 0.2volts |If actual results do not meet
(Potentiometer) sl e

airflow meter.

After completing the tests with either the ‘Epitest’ equipment or AVO meter, retest the vehicle
to ensure the faults have been rectified.

If faults still persist, check the ECU by substitution.

11
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. FUEL INJECTION SYSTEM

LEAD.

2. Ignition—coil.

WARNING: BEFORE CARRYING OUT THE NEXT TWO OP
RECOMMENDED INSULATED EQUIPMENT IS USED WHEN HANDLING THE HIGH TENSION

—
FAULT DIAGNOSIS—FUEL INJECTION—HOT START
SYM
A E —1 POSSIBLE CAUSE CURE )
. Enginewillnot | 1. i
. Battery discharged. 1. Remove battery from vehicle and recharge.

ERATIONS, ENSURE THAT THE

2. Remove HT lead from distributor, turn ignition on
and check for spark at HT to ecarth—no
spark—renew coil and amplifier.

3. Ignition—distributor.

3. Remove HT lead from spark plug, turn ignition on
and crank engine—no spark—rectify or renew
distributor.

4. Injectors failing to operate.

4. Turn ignition on and operate the throttle briskly;

injectors should be heard to click. If noclicking
audible, check throttle potentiometer connections.

5. Fuel tank ventilation.

5. Check ventilation pipe work and that a non-vented

petrol capis fitted, rectify or renew.

6. Cold start system operating.

7. Loss of fuel pressure.

6. Cold start system should be inoperative at coolant

temperatures above 35°C. If the cold start injector
is operating it will cause over-richness of fuel and
the vehicle will not start. Disconnect cold start
injector, if vehicle starts renew thermotime switch
and or cold start injector if injector is leaking.

7. Disconnect the high tension lead from the coil.

Insert a pressure gauge between fuel pump and
fuel rail (between fuel rail and cold start injector),
crank engine to pressurise fuel system, pressure
under cranking should be 2.5 kgf/cm? (36 1bf/in?).
Pressure should not drop by more than 0.7 kgf/em?
(101bf/in?) in first hour, if greater check for fuel
Jeaks in system. Clamp fuel pipe between gauge
and fuel rail, if pressure drops renew fuel pump.

regulator.

9. Loss of fuel press

8. Loss of pressure due to faulty fu

¢l pressure

8. Inserta pressure gauge between fuel pump and

fuel rail. (Between fuel rail and cold start
injector). Crank engine to pressurise fuel system,
and clamp fuel pipe between pressure regulator
and fuel rail; if pressure still drops rectify or rencw
pressure regulator. If regulator leaking it may be
due to ingress of dirt or grit lodged on the valve
seat. Itis possible to clear this by clamping fuel
return pipetflcnhemguhtot.mneuinefotno
more than two seconds; release the clamp quickly.
The resultant fuel flow may be sufficient to move
the dirt or grit off the valve seat. 1f valve still loses
pressure after re-testing—renew the pressure
regulator.

L —

ure due to leaking injectors.

9. lmnpmmumb«mludwmpnd
fuel rail; crank engine to pressurise fuel system-
Clampfuelpipebemmn‘uhtortnd
fuel rail; if pressure drops locate and renew 3
faulty injector or cold start injector.




SYMPTOM
1. Fuel/air Ai,.,b(.,\
3 m‘heterﬂlirem .
mixtu; ; ;
re weak. _\eﬂnsenme) Chﬂk?‘mfwmlub.mcv‘@ﬁnpmd
Baskets as necessary,
Low fuel pressure,
ot — Seefaultdiamis'ﬂotmn'mmsﬂ.
ed fuel inj
e Remove injectors from manifold: do not disconnect
fromfudnﬂ.Uﬁn;Lm'Bpitut'dhm
e equipmentloutefanltyinjecwundm.
uel/air Fuel i
e SO pressure high. See fault diagnosis ‘Hot start’ test 8. Check for faulty
mnmnhwndnckfndmpipufu
blockages.
Cdd"‘“"“‘mmﬁn"l’nﬁnwy. Disconnect cold start injector; if mixture returns to
mealevelgmwthethemmimewiwhccold
start injector.
Exhaust leaks. Cbeckmnhunjoinu,pips.sihmforuwﬁty
Mhh;nﬁ;htnumuw.
Leaking injector Locate and renew faulty injector.

3. E::’incqnt.ic Engine compressions. Hmnhcmﬁdmblybw.thbindiamhmy
(hesitating/ valves or piston rings. Low pressure in other cylinders
intermittent). indicates faulty cylinder head gasket.

Fuel injection electrical earth. Check earth connection on rear of block, clean and
check for security.

Ignition system. See fault diagnosis ‘Hot start’ test 2 and 3 for H.T.
checks. Check low tension side of ignition using
‘Lucas Electronic Ignition Analyser' Part number
YWB119.

Electrical connections. Check all connections for security.

Air filter blocked. Check filter—rencw if nocessary.
Insert pressure gauge into fuel system; check for

Inadequate fuel pressure. correct operating pressure. If pressure low,
investigate for blockages on fuel feed line.

13
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ENGINE TUNING PROCEDURE

?:S)crl; ciatrir)fmg out ‘Engine Tuning’ on fuel injection
procedu} = s important that all other engine related setting
el are ur.xdc_rt.akcn first; air meter and air cleaner

y. itted, ignition and throttle potentiometer cor-
rectly set; all hoses correctly fitted and secured.

xf:::; ::c tJclmgim: is running at its normal operating tem-
re; thermostat open, the following additi
and adjustments can be made. ’ e

CHECK AND ADJUST IGNITION TIMING

1. Timing to be checked at not more than 600 rev/min
from 1"|umber 1 cylinder using a stroboscopic lamp.

2. If adjustment is necessary, slacken the distributor
clamp polt and rotate clockwise to retard or anti-
clockwise to advance. When the required setting has
bccn attained, tighten the clamp bolt and re-check the
setting.

]‘{OTE: Timing must be checked with vacuum pipe
disconnected.

CHECK AND ADJUST IDLE SPEED

1. Remove tamperproof plug from the plenum chamber.
2. Rotate the idle adjustment screw to sct the engineidle
speed at 700 to 800 rev/min.
(Clockwise decreases speed — anti-clockwise

increases speed.)
CHECK AND ADJUST IDLE COLEVEL

measurements must be taken with the air

The following
ust system correctly fitted and

cleaner connected, exha
checked for leaks.
1. Remove the tamperproo

of the air flow meter. .
2. Adjust thescrew until the CO level reading is to speci-
fication; 1% maximum.

f blanking plug from the top

NOTBDonoullowthcenginetoidleforlongerthns
minutes when setting.
‘clear out’
load or longer if n
temperature.

3. Give enginc 3 burst of 30 seconds at 20(?0
rev/min light ecessary to maintain
normal running :
Re-check CO level and idle spee}i;
Fit new tampcrproof plugs to air

adjustment SCTCWS.

adjust if necessary-
flow meter and idle

W a

AIR CLEANER

Remove

Release the hose clip securing the hose to the
the air cleaner canister. rear of
Remove the two nuts and bolts securing the air ]

to the left-hand valance. Pull the canister from
hose and remove the air filter canister from the en the
compartment. gine
. Unclip the three catches securing the inlet tube to h,

air cleaner canister and remove the inlet tube.
4. Remove the nut and end plate securing the air cleaner

clement in position.
5. Withdraw theair cleaner element and discard.

1.

2.

Refit

. Fit new element and secure in position.
Refit the inlet tube to the air cleaner canister.
Refit the air cleaner to the mounting bracket and
o :_ghtcn the two nuts.

A xtthehosetothenirclmaoutletapa‘mrelnd
tighten the hose clip.

® N o




FUEL INJECTION SYSTEM m

RESETTING THROTTLE LEVERS—fuel injection 4. Release the throttle operating lever securing screw

and adjust the lever until contact is made with the top
end of the slot in the throttle lever mounting bracket;
retaining the lever in this position re-tighten the screw.

Manual/ Automatic Transmission

. The setting procedure outlined is applicable
:&Tmmnleoondiﬁononly. BRSESMuT

1. Set the throttle butterfly to a maximum of 0.05 mm
(0.002 in) clearance, measured at the vertical centre
line within £ 10°.

NOTE: Re-check the throttle potentiometer setting

after adjusting the throttle levers.
RENEW THE THROTTLE CABLE
RR664M
Remoring
2. Ensuring that the butterfly is retained at its setting,
remove the stop adjustment screw tamperproof cap (if 1. Remove the split pin, washer and clevis pin securing
fitted). the throttle linkage end of the cable.
3. Rotate the screw until contact is made with the stop 2. Carefully prise the throttle cable adjustment nut out
lever, refit the tamperproof cap (if fitted). of the linkage mounting bracket.

3. Withdraw the cable from the mounting bracket.

4. Release the outer cable from the retaining clips within
the engine compartment.

5. Remove the lower fascia panel from beneath the steer-
ing column.

6. Disconnect the cable from the throttle pedal.

7. Feed the cable through the bulkhead grommet and
into the engine compartment.

FIT NEW THROTTLE CABLE

8. Feed the new cable from the engine compartment
through the bulkhead grommet.
9. Connect the cable to the throttle pedal.
10. Connect thecable tothe throttlelinkage, fit a new split
pin and secure in position.
11. Clip the outer cable adjustment nut into the mounting
bracket.
12. Adjust the outer cable to give 1.57 mm (0.062 in) free
play in the throttle cable and check the throttle
operation.

P ——
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m FUEL INJECTION SYSTEM

ELECTRONIC FUEL INJECTION RELAYS

Incorporated into the fuel injection electrical circuits are
three relays and a current steering diode pack. Two of the
relays and the steering diode pack are located beneath the
fi ront n:ght-hand seat protected by a black cover. The
remaining relay is located in the engine compartment
attached to the air flow meter mounting bracket.

\'/1

i
—\
/!2
N
=1\

RRE55M
Relays viewed from within the vehicle.

NN

(R

WA

D
-

Relay viewed from engine compartment

1. Fuel pump relay (Item 11 on fuel iniect; circui
diagmm), uel njection t

2. Steering module (red case) (Item 9 on fuel inject;
circuit diagram). el bnjction

3. Main relay (Item 10 on fuel injection circuj
diagram). : ’ t

4. Over-run fuel shut-off relay (Item 4 on fuel injection
circuit diagram).

Remoring
1. Disconnect the battery.
2. Remove the black protective cover (applicable only to

the relays located under the right-hand seat).
3. Pull therelay(s) from the multi-plug(s).

Refitting

4. Reverse the removal procedure.
16

ELECTRONIC CONTROL UNIT—ECy

Remove and refit

Remoring
1. Disconnect the battery.
2. The ECU is located under the front right-,
and is accessible through the front apertyre o tf;]d
plinth. € 56,
3. Release the quarter turn screw and lift off
protection cover.
4. Remove the three relays, noting their positiop fo
assembly. T re
5. Pull the ECU multi-plug retaining clip towards
rear of the seat. the
6. Pull the rear of the multi-plug out of the ECU.
7. Manoeuvre the rear of the plug towards the gearb
tunnel to release the hooked front end of the plugy X
the retaining peg. om

the b,

\Q | pasrmed
%\\4{ 2] )
7 R

RM

8. Release the three screws i
mounting bracket securing the ECU to the




-
* »
e S

—» "‘ . 'y. 3\:-: =3

e

efitti

?0. S“:ﬁre the ECU in position.

11. Push the multi-plug into the ECy until an aydibje
click is heard denoting that the plugis fitted securely,

12. Refit therelays.

13. Refitthe ECU protective cover.

14. Re-connect the battery.

THROTTLE POTENTIOMETER
Remove

1. Disconnect the battery.

2. Disconnect the electrical three pin plug.

3. Remove the two screws securing the switch to the
plenum chamber and carefully pull the switch off the
throttle butterfly spindle.

4. Remove the old gasket.
Refit

5. Fit a new gasket between the throttle switch and
plenum chamber.

6. Align the switch and spindle flats; slide the switch onto
the throttle spindle and secure the switch to the
plenum chamber. )

7. The throttle potentiometer must be reset using a
Potentiometer adjustment gauge.

Setting the potentiometer
Equipment required:—

Lucas electronic fuel injection throttle potentiometer
adjustment gauge — Lucas Part Number YWB 121.

8. Slacken the potentiometer securing screws.

9. Disconnect the three-pin plug from the potentiometer
electrical lead. Connect the adjustment gauge plug to
the potentiometer.

10. Connect the two crocodile clips from the throttle
Potentiometer gauge to the appropriate battery
terminals,

l,'

FUEL INJECTION SYSTEM .

11. Rotate the potentiometer clockwise or anti-clockwise
until the middle lamp of the three indication lamps
remains illuminated,

12. Tighten the potentiometer securing screws.

13. Re-check the potentiometer setting.

14. Disconnect the adjustment gauge from the poten-
tiometer and battery terminals.

15. Re-connect the harness three-pin plug to the
potentiometer.

NM‘EU:M.‘mWiw
able, &eou&grouhemkwruouﬁga
voltmeter.

IFANAVOWISUSEDNCARRYOUTTHB
CHECK — ENSURE THE AVO IS SET TO VOLTS. AN
AVO METER SETTING OTHER THAN VOLTS WILL
RESULT IN DAMAGE TO THE POTENTIOMETER.

Seﬂhgtle?“ﬁm.hglm

16. Shckenthepotenﬁomaermrinuam

17. Switch on the ignition.

18. Connecuvoltmeterbetweentheredandmlads
atthepotenﬁometaelectﬁalplu;.

19. Rotatelbepotenﬁometudockwiseormﬁ-dwkwin.
until the volt meter reads 290 + 20 Mv.

20. Ti;htenthepotenﬁometermﬁum

21. Re-checkthevoltmuumdin;.

17




m FUEL INJECTION SYSTEM

THERMOTIME SWITCH

Test

WARNING: When the cooli ;
v scalding, ooling system is hot take care to

(8

Rcmov.c the pressure relief cap from the coolant
€Xpansion tank and remove the filler plug from the
radiator. Use a thermometer and note the coolant
temperature.

. Disconnect the battery and pull the electrical connec-

tor from the thermotime switch.
Note the rated value stamped on body of the switch.

- Connect ohmmeter between switch terminal ‘W’ and

carth:

(2) Coolant temperature higher than the switch rated
value; a very high resistance reading, (approxi-
mately 300 ohms at temperature greater than
40°C) open circuit, should be obtained. Renew
the switch if a low resistance, short circuit, is
shown.

(b) Coolant temperature lower than the switch rated
value; a very low resistance reading, closed cir-
cuit, (approximately zero ohms at temperature
less than 40°C) should be obtained. Renew the
switch if a high reading, open circuit, is shown.

. Connect a 12v supply via an isolating switch to ter-

minal ‘G’ of the thermotime switch.

Use a stopwatch, check the time delay between mak-
ing the isolating switch, and the ohmmeter showing
the change from low to high resistance. The delay
period must closely approximate to time, according to
temperature:

Coolant Temperature °C Delay in Seconds
-10 8
0 4.5
10 35
35 0

Renew the thermotime switch if necessary.

. Re-connect the plug to the switch and connect the

battery.

Removing
WARNING: When the cooling system is bot take care to
avoid scalding

6.

7.

8. Disconnect
9.

Remove the pressure relief cap from the coolant
i k. . .

:epr:g?co:‘ht::adiator bottom hose and partially drain
ling system-.

i the battery-

Jectrical plug from the switch.

Rcmove the c

10. Unscrew the switch and remove j; from i
¢ in

manifold.
11. Remove the copper scating washer.

RR661M

Refitting

12. Fitanew copper washer.
13. Reverse the removal instructions ensuring that the

switch is firmly screwed into position.
14. Re-connect the electrical plugs.
15. Visually inspect for water leaks.

COOLANT TEMPERATURE SENSOR

Test

NOTE: When using an AVO connect the measuring leadsto
the sensor for short periods of time only to minimise the
effects of self heating due to the measuring current.

1. Disconnect the battery and remove the electrical plug
from the temperature sensor.

2. Connect an ohmmeter between the sensor terminals
and note the resistance reading, disconnect the
ohmmeter.

The reading should closely approximate the following
according to temperature:

Coolant Temperature °C  Resistance Kilohms
-10 9.2
0 59
20 2.5
40 1.18
60 0.60
80 0.33

3. Check the resistance between each terminal in tur?
against the body of the sensor. A very high resistan®
reading, open circuit, must be obtained.

4. Re-connect the sensor and the battery.
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Removing
Ambient air temperature  Resistance kilohms
WARNING: When the cooling system is (°C)
avoid scalding. e -18 ::
5. Remove the pressure relief cap f 20 25
expansion tank. P from the coolant 40 1.18
6. Remove the radiator bottom hose and part; ’ 60 0.60
the cooling system. Partially drain

7. Disconnect the battery,

3. Disconnect the chmmeter. Re-connect the multi-plug
8. Remove the electrical plugs from the coolant and the ba
thermotime switch.
= 9 :Jndwmemoﬁm'ﬁwh . Thetirtzmpuntunmisnoumvieubleim.lfit
" coolant sensor. 10 give access to the does not meet the test requirements, the complete air flow
10. Unscrew the coolant sensor and remove it must be rencwed.
inlet manifold. ¢ it from the
11. Remove the copper washer from the manifold, AIR FLOW METER
Remove and Refit
Remoring
1. Disconnect the battery.
2. Duconnecttheeleariulmnlﬁ-plngfromtheﬁdeof
the air flow meter.
3. Releuethehosecliptnd remove the plenum chamber
& hose from the rear of the meter.
4. Relenethehaeclipattheairinnkesidcoftheair
flow meter.
5. Remove the three securing screws and plain washers
retaining the meter to the mounting bracket.
6. Detachtheairﬂowmctufmtbehmemd'ithdnw
it from the engine compartment.
sty .
th Refitting
12. Reversethe removal procedure ensuring that the swit-
lug ches are securely fitted. Fit new copper washers.
13. Re-connect the electrical plugs.
e 14. Visually inspect for water leaks.
the
¢
AIR TEMPERATURE SENSOR
Test

NOT'E:Topmutsdfhuﬁngoftbemdmingthemt Reft

procedure connect the measuring leads to the sensor for efitting

- 8¢ tme euly: 7. Reverse the removal operations ensuring the multi-
plug is firmly re-connected on re-assembly.

.

1. Disconnect the battery and the electrical multiplug

from air flow meter NOTE:TIelirﬂowmklo(lmbleite-.h
2. Connect the ohmmeter between terminals 6 and 27 of the event of fulur or damage thecomplete unit st be
theair flow meter and note the resistance w‘fdll'l’&"rhe renew
reading should closely approximate the following, .
according to temperature: Continued
19
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1. Idle mixture adjustment screw .
2. Air by-pass channel NO’.I'I-:: In the event of failure or damage the valye is not
3. Measuring flap Serviceabls.
4. Compensating flap z
5. Coil spring—flap return Refitting
6. Air temperature sensor . .
7. Potentiometer 6. Reverse the removal instructions.
8. Fuel pumpswitch
SOLENOID OPERATED AIR VALVE
—fitted to vehicles with air conditioning only.
POWER RESISTOR RACK 1. Disconnect the battery.
. : ; 2. Disconnect the electrical lead.
:;ht:::e‘:ictrc:tf:tortl::‘* » l?“’: “n:": the air flow meter 3. Pullthe front air valve pipe from the plenum chamber.
meter mounting bracket. 4. Pull the rear air valve pipe from the extra air valve air

rail.
5. Remove the single nut and spring washer securing the
valve to the injector retaining plate.

The resistor pack is not a serviceable item, in the event of
failure or damage the unit must be renewed.

R : 6. Withdraw the valve.
e 7. Remove the hoses from the valve.
7 1. Disconnect the battery.
2. Disconnect the multi-plug from the bottom of the
— resistor pack.

3. Remove the two nuts, bolts and spring washers
securing the resistor pack to the air flow meter
mounting bracket.

4. Withdraw the resistor pack from the engine

compartment.
Refitting

5. Reverse the removal instructions ensuring that the
multi-plug is fitted securely.

y,

/
y

|
|

f OVER-RUN FUEL SHUT-OFF VALVE—VACUUM

SWITCH Refitting
? 1. Disconnect the battery. 8. Reverse the removal procedure, observing the
| 2. Disconnect the two clectrical leads. direction of flow arrow on the air valve body. Tb¢
N 3. Remove the vacuum hose from the valve. ' direction of flow is from air rail to plenum chamber.
4. Remove the single nut and spring washer securing the

valve to the injector retaining plate.
. Withdraw the valve.

S
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DEF NG UEL SYSTEM 6. If the pressure reading is unsatisfactory renew the

WARNING: Under normal operating conditions the fuel pressure regulator.

hkcﬁumtmhpmkdbyaﬁghmf-dm
wﬁygat l..8 to LS?zf/m'(ZStosslbf/h*).Wh-the !
engine is stationary this pressure is maintained within the
system.
T?mtmubedhelmpingadtonoidw 8
injury it is mecessary to depressurise the fuel injection
system before any service operations are carried out.

. After fitting a new regulator re-test the system, if the
pressure continues to drop off, the fuel injectors, fuel
pump, non-return valve and fuel system pipework
should be checked for leaks.

. Depressurise the fuel system. Remove the gauge and
connect the cold start injector supply hose.

9. Check for fuel leaks around the hose connection.

1. Remove the ECU protective cover located under the

front right hand seat. Remove and Refit
2. Pull the fuel pump relay off its multi-pl
Electronic fuel injection relays). plug (see Removing

3. Start and run the engine. .
4. l\‘thcn sufficient fuel has been used up causing the fuel :? gcw&m?::rgr;”m
line pressure to drop, the injectors will become A 3
mr?pcntwe. resulting in engine stall. Switch ignition 12. :‘I_x‘l:,:hr: mt‘::: rubber vacuum hose from the bottom
off. .
13. Release the spill return hose from the side of the
regulator.

NOTE: Fuel at low pressure will still remain in the 14. Release the clip and remove the spill return hose from

system. This low pressure can be removed by releasing

the top of the regulator.
the cold start injector from the plenum chamber and |5 Release the single large nut securing the regulator to
thfnphcmg t.hemjector with hose still attached into a the regulator mounting bracket.
suitable container. Release the hose clip and carefully 16. Withdraw the regulator.

remove the hose from the injector to release any
remaining pressurised fuel. Refitting
5. Disconnect the battery. 17. Reverse the removal instructions ensuring that all
2 hose connections are secure.
Refitting 18. Energise the fuel pump and visually inspect all hose

20 connections for fuel leaks.
6. Refit the cold start injector.

7. Refit the fuel pump relay, re-connect the battery.
8. Crank the engine (engine will fire within approxi-
mately 6 to 8 seconds).

FUEL PRESSURE REGULATOR
Test

1. Depressurise the fuel system.

2. Release the clip and pull the cold start injector supply
hose from the fuel rail. Connect a pressure gauge to
the fuel rail. )

3. Switch the ignition on and operate the flap in the air
flow meter to energise the fuel pump. '

4. Check that the pressure gau;%e 2r)cading is between
2.510 2.6 kgf /cm? (35 to 37 Ibf/in?).

5. Switch of‘;&t;:/e ignition. The fuel pressure should be
maintained between 2.1 to 2.6 kgf/in? (30 to 37
1bf/in?).

Nommprmmmdingmyslowlydropthmugb
cither the regulator valve or the fuel pump non-return
valve. A slow steady drop is permissable; & rapid fall
must be investigated.
21




