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INTRODUCTION

How 1o Use This Book

This book pravides illustrated step-by-step diagnosic procedures for various trouble symp-
toms. Experience with fual injection systems has shown that most troubles attributed to the
syslem are really troubles with other systems, such as ignition, engine, electrical, etc, There-
fore befare troubleshooting the fuel injection system you sheuld road test the cor and then
check the following:

¢ condition of hattcry e valve timing
e condition of spark plugs ® engine campression
* ignition timing e idle speed

Whenever it is possibie an HC-CO test should be performed using an infrared analyzer, The
test results can be 2 valuable aid to proper diagnosis of the fuel injection system,

The procedure for connecting the analyzer and making the test is given in the maintanance
section,

Adter you have confirmed that these are carrect, lind the symptom which best describes
the candition. Fallaw the procedures in this book to solate the problem.

Throughout the baak you will see “I7 test light does nat light check wires indicated in dia-
gram, |f wires are caad, replace component,” The wires to be checked on the diagram arc
indicated by heavier lines. To check the wires use an ohmmeter and check for continuity
from pin to pin.

The elecirical system can be checked using enly an ohimmeter and a test light, A volimeter
can be used iistead of & (est light to oblain specific readings, When cannecting 1ost pouip-
ment make sure you are on the correct weeminal and not touching any other wire, Make sure
vou have a qoed ground point when required.

The symbols usad for the test equipment are:

TEST LIGHT OHMMETER

i
N




Whenever it is necessary to open the fuel system you will see BTGB R IR VL)

Befare gpening the system, relieve fuel pressuie 35
follawes: Vacuum HOSE
» Rpmowe fuel tank cap.
e Disconnect vacuurn hose from fuel pressure
régulator,
e Using a hand vacuum pump, apply about 25 in.
Hy o the pressure requlatar,

NOTE; Fuel pressure will be released into the fuel
tank through the fuel return hase.

FUEL PRESSLIRE
REGULATOR

Use care when working with an open fuel system. Do not Smoke. Keep any open flame
away, Make sure fucl does not come in contact with skin, eyas ar hot surfaces such as ex-
haust marmfolds. Be careful of sparks lrom battery or ignition system, A work area with
adequate ventilation should be used,

The fuel injection system 15 highly susceptible Lo contamination. Make sure the area is clean
whenever you remove either the cold start valve or injeclors or disconnect a fuel hose, Use
extréme care 50 that no dirt enters the fuel system.

A fuel injection yystem electrical dipgram s included at the end of the manual 1o assist you
in component identification and system diagnosis. The page should be Toided out for refer
ence while using the manual.



DIAGNOSIS

STARTER RUNS, ENGINE WILL NOT START

MOTE: Disconnect glectrical connector from thermo-
time switch to prevent it from heating up
curing the following checks.

1. Check ignition Systam

Pagz

Disconnect a spark plug cable and check for spark.
Ul spark is not sufficient, check elettronic ignition
system. Use an oscilloscope,

2, Check Intake Air System

Check all air lines for leaks or damage.
Repair leaks ar renlace lines,
See dizgrams on nexl page.

3. Check Fuel Feed Pressure

-~ WARNING: FIRE HAZARD

Relieve fuel system pressure.

Disconnect fuel line fram cold start valve,

CAUTION: Use care in pulling fuel line off valve.

Valve body is plastic,

Connect pressure gauge to fuel line and cold start

valve. Secure hose with clamp.

Disconnect vacuum line from fuel pressure regulator,

Operate starter or with ignivion switch an, defleet

air flow sensar flap and check pressure reading.
FUEL FEED PRESSURE — 36 £ 3 psi

MOTE: Pressure should build un rapidly and hold
after the ignition switch is turned off,

HOSE TO

When applicable, let engine idle, Connect vacuum COLD START
hose 1o pressuse segulator and check pressure read- VALVE
ing.
FUEL FEED PRESSURE - approx. 28 psi EUEL PRESSURE

a. |f pressure is correct, 6o 10 chedk 4.

WARNING: FIRE HAZARD

b. If pressure is over specificotions, relieve system
pressure, Disconnect fuel return hose from
regulator. Connect 1es5t hose to rogulator. Place
test hose in & container, Crank engine and check
gauge. Hemove test hose and reconnect return

REGULATOR

hose.
1. If pressure is still ever specifications, replace
refulator.
2. 1F pressure drops to specifications, inspect /:v‘
return line for damage or bleckage. \ B



AIR INTAKE SYSTEM
HOSE TO

Page 2
HOSE TO
Alflt CONDITIONING INTAKE POWER BRAKE  COLD START
SYSTEM MANIFOLD BOOSTER VALVE

!E £ HOSE TO
HOST TO FUEL

_1/ CARDON CANISTER
PRESSURE

i N -k
REGULATOR 7 1A

|

b

= AC 1DLER
FUEL MANIFOLD =

| SR §
T
.!:;& STEP UP ELEGTRD
i 1
s | F,
s L _ AN FILTER
1|_. ]

'|l| I

-
FUEL -*
PRESSURE -
REGULATOR DISTRIBUTOR 1
VACUUM
AURILIARY AIR FLOW
AIR REGULATOR SENSOR
1500 CC ENGINE
IMNTAKE MANIFOLD
? ACCELERATOR CABLE
CAANKCASE
EMISSION CONTROL /(’I‘r .
HOSE | H l . HOSE TO AUTO. TRANS.
S | 1. HOSE TO CARBON
OISTRIBUTOR . ; U il CANISTER
VACULIM T R
. HOZE T0
i ] EAST IOLE SPEED
\I1 I” JLGLLS 1| {AIR COND, ONLY)
| s 1y HOSE TO POWER
AR FLOW e i.:__J I BRAKE BODDSTER
SENSOR AVXILIARY AIR J ol bl T
EEGULATOR "
\ N
[ra i 2 FUEL PRESSURE
<I] 1 ] REGULATOR
I
0 HOSE TO
o AlR
C CONDITIONING
AlR FILTER / 7 j SYSTEM
— £ }MAHIFQLH
Fi
ACIOLE < COLD START
CTEP UP
ELECTROVALVE

2000 CC ENGINE



DIAGNOSIS Page 3
STARTER RUNS, ENGINE WILL NOT START (continued)]

¢, If pressure 15 under specifications, slowly pinch
the return fuel line. Use pinch-off pliers to pre-
vent damage 1o the hose.

CAUTION:; Do not allaw pressure 1o exceed B0 psi,
1. IT pressure incréases, replace regulator.

2,11 pressure remains constant, inspect feed line
and filter for blockage and damage. If feed line
and filter are good, replace pump.

FUEL PRESSURE
AEGULATOR

FUEL RETURN
LINE

d. If gauqge shows no pressure, check if fuel pump is
PmIng. FUEL PLUIMP
1. If fuel pump is not running, go to test B,
2. 1f fuel pump is running, inspect fuel feed line
far blockage or damage. If fuel feed line is OK,
replace fuel pump.

4. Check Vaoltage at Injectors TEST LIGHT

Disconnect electrical connecior from one injector.
Connect a test light between the terminals in the
CONNECLor,

Operate starter motor and check test light,

The test light should come on with weak and flicker-

ing intensity.

a, If test light comes on with weak and flickering in-
1ensity, go to check 5.

b, 1f test light does not come an, go to check 13.

c. If test light is always on, replace clectronic control
uniL.

FUEL INJECTON



5. Check Coolant Temperawure Sensor Resistance
Tutn ignition switch of . Discannect connector from '
elecuonie control unit. Connect an ohmmeter be-
wween terminals 13 of 1he connector and ground.
See diagram 1, page 33.

Check ohmmeter reading. Meter should read:

COOLANT
OHMS TEMPERATURE TeRMAL
7,000 10 12,000 -10°C (14°F)
2,000 1o 3,000 20°C (68" F)
250 1o 400 BO°C (176°F}

=

0. {f reading is good, go to check &. COULANT TEMPERATURE

b. It reading is O ahms or less than specified, replace SENSOR
sensor,

c. If reading is == linfinity), check the wiresindicated
in diagram 1 for breaks, 11 wires are good, replace
sensor.

&, Check Therma Time Switch

Connect eleetrical connector 1o thermo-time switch. COLD $TART
Disconnect connector from cold start valve. Connect CONNECTOR VALVE
test light berween terminals in connector. Operate
starter and check time that test light is lit. Test light
should be on for

COOLANT
TIME TEMPERBATURE
1 10 8§ seconds Lower than 35°C (95°F)
Na tight Above J5°C {957 F)

TEST LIGHT



DIAGNOSIS Page 5
STARTER RUNS, ENGINE WILL NOT START f{continued)

a, Test light stays on correctly, go to check 7.

b, Test light stays on over 8 seconds, replace thermo
time switch,

¢. See diagram 2, page 34. Test light docs not come
an with coolant temperature below 35°C, connect
test light between terminal 86 of relay set and
ground, Crank engine.

1. If light does nat come on, check vares indi-
cated in diagram 2 for breaks. If wires are
good, replace thermo-time switch.

2. 11 light cames on, connect test light benwaen
terminal 86a of relay set and ground. Crank
engine.

e If light comes on, replace relay set.
e If light does not come on, check wire from
terminal B6a to starter or ignition seatch.

TERMINAL

TERMINAL
g6

7. Check Cold Stwart Valve

“. WARNING: FIRE HAZARD- COLD START

Relieve fuel system pressure. Hemove the two bolts VALVE
holding the cold start valve in the intake manifold.
Do not disconnect fuel line or electrical connector.
Place cold start valve in @ container 1o catch injected
fuel,

Disconnect electrical connector from thermo-time
switch, Jumper wire to terminal 46 of swiwch to
ground,

Operate storter and check valve for spray. Valve
should spray.

Disconnect jumper fram thermo-time switch con-
nector. Valve should close and there should not be
any spray or drips.

Connect electrical connecior to thermo-time switch.

COLD START

a, Valve sprays fuel correctly, install cold start valve
VALVE

and go 10 check 8.
b. Valve sprays continuously or drips, replace valve,
c. Valve does not spray, replace valve,



Fage &

8. Check Air Flow Sensor AR FLOW
SENSOR

Remave the air flow sensor or hose. Check the
sanzar plate by hand for free movement, Check that
glate closts against stop when released,
MNOTE: Make sure sensor is clcan on inside. If neces-
sary, ¢lean only with a dry cloth,
a. 1§ wasor plate does not mave froely or return to
closed position, replace air flow sensor,

SENSOR A
PLATE
b, If sensor plate operates properly, wm ignition
switch off. Disconnect connector from electronic
controf unit, Perform steps T thru 3 below, :
1. Connect chmmeter between terminals 6 and 8 »
of connector. Sa2e diagram 3, page 35. ur___
Resistance should be no mere than 600 ohms
a. If resistance is correct, 9o to step 2 below. ! | TERMINAL

b, If resistance s not correct, chock wires indi-
cated in diagram 3. |f wires are good, replace
av flow sensor,

TE Rrg1 MNAL

2. Comnect ohmmeter betwien terminals 7 and B
of connegtor, See diagram 4, page 36,
Resistance should be no more than 1200 ohms
a. J¥ resistance is correct, Q0 10 step 3 below,

b. I resistance 1 not carrect, check wires indi-
cated in diagram 4, |f wires are good, replace
air flow sensor.

TERMINAL
]

TE Fll"g!NAL




STARTER RUNS, ENGINE WILL NOT START /continued]

9.

10.

UiAGNUSIO

3. Connect ohmmeler beoween terminals 8 and 9
of connector. See diagram 5, page 37.

Resistance should be no more than 350 ohims
a. If resistance is correct wn all 3 steps, the
problem is nat in the fuel injection system,

b. If resistance is not correct, check wircs indi-
cated in diagram 5. If wires are good, replace
air flow sensor.

Check for Voltage at Fuel Pump

Disconnect 2 wires from Fuel pump. Connect test
light between wires. Opcrate starter and check 185t
light.

Test light should come on.

a, If test light does not come on, O 10 check 10.

b. If test light comes on, réplace pump.

Check for Voltage Output to Fuel Pump 2t Relay Set

Connect a test light between terminal 88d of the
relay set connector and a good ground. Operate the
starter and check test light, See diagram 6, page 38.
Test light should light

a. 1f1est light does not come on, go ta check 11.

b. If test light comes an, check wire from double re-
lay ta fuel pump and wire from pump to ground.

FUEL PUMP

Page 7

TERMINAL
a

TERMINAL

FUEL PUmp
CONMNECTORS

TEST LIGHT




Page 8

11. Check Voltage Input to Relay Set from Ignition
Switch

Cannect test light between erminals B6a and 85 of
relay set connectors. See diagram 7, page 39,

Operate starter and check test light.
a, If test light comes on, go to check 12.

TERMIMNAL 85

h. If test light does not came on, connéct test light
between teminal 863 and a good graund, Jpérate
starter and check test light
1. If test light does not come on, check wiring —.

from double refay tQ ignitian switch, — ‘7
. &
)

TERMINAL 86a

2. 1f test lighe comes on, check wiring indicated in
diagram 7 for breaks, 1T wiring s good, replace
controf unet,

12. Check Voltage Input to Fuel Pump Relay of Relay
Set

Connect test light between terminals 88y and 85
ofrelay sot conncclors. See dizgram 8, page 40.
Turn ignition switch on.

Test light should come on.

a. If test fight comes on, replace doubie relay.

b, If test light does not come on, check fuse and wir-
ing to dauble relay connectors.

TERMINAL 85



DIAGNQSIS

STARTER RUNS, ENGINE WILL NOT START (continued)
13. Check lnput Voltage to Control Relay of Relay Set

Page 9

Connect test light between terminals 88z and BS of
relay se1 connectors, See dizgram 9, page 41,

Test light should come on,
a. If test light comes on, go to check 14,

L. If test light docs not come an, conneéct test light
betweaen terminal 882 and ground.
1. If test light does not come on, check wiring be-
tween doulrle relay and ground
2. It test light comes on, check wiring indicated in
digaram 9 far breaks. IT wiring is good, replace
contrel wunit,

14. Check Input Voltage to Control Relay of Relay Set

Conneact test light between terminals 86¢ and 85 of

relay &t connectors. See diagram 10, pege 42, Tum

wnition switch on, Test light should come on,

g, If test light comes on, g0 10 check 15.

b. If test light does not come on, check wiring be-
tween double relay and ignition switch,




Mage 10

15. Check Qutput Voltage from Contral Aclay of Relay
Set

Connect test light between terminals BBa and BS of
relay set connectors, See diagram 11, pege 43. Tum
ignition switch on.

a. |1 test light comes on, go to check 16.

b. If test light does not come on, replace double relay.

16. Check Qutput Voltage from Contral Relay of Relay
Set

Connect test light between terminals 88e and 85 ot
relay et connectars, See diagram 12, page 44, Turn
ignition switch on.

a. |f test light comes on, o to check 17.

b. If test ight does notcome on, réplace doubie relay,

TERMINAL

17, Check Qutput Voltage from Control Relay of Relay
Set

TERMINAL B8h
Connect test light between terminals 886 and 85 of
relay set connectors, See disgram 13, pape 45. Turn
ignition switch on.

a. If test light comes on, go o check 18.

b. If test light does not came on, replace double refay.

TEAMINAL 95



DIAGNOSIS -

STARTER RUNS, ENGINE WILL NOT START fcontinued)

18. Chack Voitage Signal from Coil to Electronitc Control
Unit

On 2l madels, discennect connector fraom control
unit. Cannect test light between terminal 1 of con-
trol wnit connector and ground, See diagram 14,
page 46, Operate starter and check test light.

Test light should come on with flickering intensity.
. |f test light cames on with flickering intensity, go
1o check 19,

b. If test light does not come on, check wiring indi-
cated in drawing 14 for breaks.

TERMINAL 3

19, Check Ground Circuit for Controf Unit

On 2000 cc engine, discannect cannector from con-
wrol umit, Connect test light between terminals 1 and
5 of control unit cannector. See diagram 15, page
47, Turn ignition switch on.

Test light should come on,
a. If west light does not come on, check wiring indi-

cated in diagram 15 for breaks. TERMINAL 1

TERMINAL S

b, H test light comes on, connect test light between
terminals | and 16, See diagram 18, page 48.

Test light should come on,

c. if est hght daes not come on, cheok wiring odi-
cated in diagram 16 for breaks,

TEAMINAL 3
-u—._______

TERMINAL 16



d. If test light comes on, connect test light between

wrminals 1 and 17. Sce diagram 17, page 49.
Test light should came on,
e. If 1est light comes an, replace contral unit,

f. If test light does nat come an, check wiring indi-

cated in disgram 17 for breaks.

On 1500 cc engine, turn ignition switch off and use

an ohmmeter in place of the test light specified for

2000 cc engine. Cannect ahmmeter to terminals 5,

16 and 17 in sequence and to a known good ground.

The ohmmeter should indicate O ohms in all three

steps.

a, If ahmmeter indicates 0 ohims in all three steps,
replace controd unit.

b. If ohmmeter does not indicate 0 ohms, check
wiring indicated in diagrams 15, 16 or 17 for
breaks.

=

_,_ﬂ_'__:;ﬁr‘

/-"-'._ i
[l
e "

= 3

-—_-_"-\—-_.

Pa.gu.‘l.'-l

TERMINAL Y

(b

TEBMINAL 17

TERMINALS

TEAMINAL 17



DIAGNOSIS T s
STARTER RUNS, ENGINE WILL NOT START WHEN COLD

20. Malke the checks listed below in the order listed.

1. Check ignition system, check 1, page 1. COLD START
¢ = Page VALVE

o WARNING:.FIREHAZARD , |

2. Relieve fuel systern pressure. Remove two bolts
holding cold start valve in intake manifold. Do
not disconnect fuel line. Place cold start valve in
container 10 catch injected fucl.

Disconnect eélectrical connectar from thermo-time
switch. Jumper wire in connectar for terminal 46
of switch to ground.

Operote starter and check wvalve far spray. Valve
should spray,

a. If valve sprays, go to step 3,

THERMO TIME™

4_ L~ SWITCH
= W2 64
ﬂ A -
JUMPER TERMINAL
a6
= . Y
CONNECTOR
b. If valve does not spray, connect test light to
termingl 45 ol cold start valve and ground. CD&EEJS“T

Operale starter.
* If 1est light comes an, replace cold start
valve.

TERMINAL
45 TEST LIGHT



* |t rest light docs not come on, connect 1est
light to terminal 85 of double relay and
ground. Oporate starter.

o |f test light comes on, repair wire #47 from
relay terminal 86 1o cold start valve.

s If test light does not come on, connect test
light o terminal B8a of double relay and
ground. Operate starter,

o |f test light cames on, réplace relay.

» If test light does not come on, check wire
from terminal &8a to starter or ignition
switch.

3. Connect electrical connector to thermo-time

switch. Operate starter, Check cold start valve for
spray.
Valve should spray fuel lor

COOLANT
TIME TEMPERATURE
1 to 8 seconds Lower than 35°C (95°F)
Mo spray or drip Above 35°C {957 F)

a, Valve sprays fuel correctly, install cold start
valve and perform remaining checks of START-
ER RUNS, ENGINE WILL NOT START.

b. Valve does not spray, connect test light 1o
terminal 45 in connector for thermo-time
switch. Operate starter,

Test light should come on.

= Test light comes on, replace thermo-time
swatch,

¢ Test licht does not come on, repair wire
from thermo-time switch 10 cold start
valve,

Page. 14

TEAMINAL

TERMINAL
BB

COLD START

" TEST LIGHT



DIAGNOSIS -

STARTER RUNS, ENGINE WILL NOT START WHEN HOT

21. Make the checks listed below in the order listed.

— COLD START
1. Check ignition system, check 1, page 1. VALVE

2. Check fuel feed pressure, check 3, page 1.
3. Check coolant temperature sensor, check 5, page 4.

4. Disconnect electric2l connector from cold start
valve. Connect ohmmeter to wire in cCOnnector
for terminal 46 and ground. Check ohmmeter
reading.

a, | meter reads open, go to step 5.

b. 1f meter reads 0 ohms, check wire from cold
start valve to tharmo-time switch for short o
ground. |f wire is good, replace thermo-time
switch,

WARNING: FIRE HAZARD -

5, Relicwe fuel system pressure. Remove two bolts
holding cold start valve in intake manifold. Do
not discannect fuel line. Place cold start valve in
a container to catch injected fuel.

QOperate starter and check valve. Valve should nat
spray or drip fuel,

a. 1 valve is good, g0 to check 22,

b. I valve sprays or drips, replace valve.

TERMINAL
46

OHMMETER

22, Check Injectors for Leaks

WARNING: FIRE HAZARD .

Relieve fuel system pressure. Remaove injectors from
intake manifold. Position injectors in containers 10
catch fuel, Disconnect wire from terminal 1D of
coil, Operate starier and check injectors.

Maximum leakage is 2 drops per minulé per injector.
a. |f injectors do not leak, go to check 23.

b. If any injector leaks excessively, replace it

i '-:"- \\
Q_}-’ FUEL INJECTOR



Pane 16

23, Check bir Temperalure Sensor Resistance

Turn ignition switch aff. Disconnect connectar from
conlral unit. Connect ohmmeter between terminals
G and 27, See disgram 18, page S0.

INTAKE 4R

TEMPERATURE RESISTAMCE (OHMS]
-18°C (14°F) 7,000 o 12,000

20°C (68°F) 2,000 to 3,000 TERAMINAL 6

50°C (122°F) 250 to 400 e
a. If resistance is correct, perform remaining checks

under STARTER RUNS, ENGINE WILL NOT !

START. :
b. If resistance is O ar other than specified, replaca

air flow sensor.

c. If resistance is infinity, check wires indicated in
disgram 18, If wires are good, replace air flow
SCNsor,

TERMINAL 27



DIAGNOSIS g

ENGINE STARTS THEN STOPS

24.

25,

26.

Check Qutput to Fuel Pump from Fucl Pump Relay
af Helay Set

Dhsconnect hose to air flow sensor. Connect test
light to terminal 88d of relay set and ground. See
diagram 19, page 51, Turn ignition switch on.
Move sensor Hap and check test light.

With sensor flap closed, test light should be aoff.
With sensar flap open, test light should come on,
a. If test light operates properly, go 10 check 26,

& M pest light does nol pperate properly, go 1o
check 25,

Check Input to Fuel Pump Relay of Relay Sot

Conneet 1est light to terminal 86b of relay set and
ground. See diagram 19, page 51. Move sensor flap
and check test fight. With sensor flap closey, test
light should be off. With sensor ilap open, test light
should come on.,

a. I 1est light operates properly, replace relay set.

b. If test light does not aperate properly check wires
indicated in diagram 19. If wires are good, replace
air flow sensor.

Check Cold Start Valve

Pinch off the fuel feed line to the cold start valve.
Use pinch-off piiers o prevent damage 10 the hose.
Start engine,

The gngine should start and run,

a. If engine starts and runs, perform check 7, page 5.

b. If engine starts and then stops. perform check 2,
paga 1, and check 5, page 4. IT these checks are
DK, perform remaining checks under STARTER
RUNS, EMGINE WILL NOT START.

m TEAMINAL 88d

TERMINAL BB

COLD START

FEED
FUEL LINE



DIAGNOSIS

ENGINE IDLES TOO HIGH

¥

28,

Check |dle Speed Adjustment

With engine at normal running temperature, (urn in

idle adjustment screw all the way, Turn sccelerator

linkage stop screw out all the way. Enging idle speed

should drop and enginc may stafi.

a. |f idle speed does not change, go (o check 28,

b. If idle speed drops, adjust engine idle speed, see
maintenance section.

Check Accelerator Linkage

Disconnect accelerator linkage from thrattle plate

lever, Engine idle speed should drop and engine may

stall,

a. If idle speed does not drop, go to check 29,

b. It idle speed drops, check accelerator linkzge for
binding and adjustment.

29, Check Throttle Plate for Binding

Push the throttle plate lever toward the closed posi-
tion in direction of arrow. Engine idle shesd should
drap.

a. If idle speed does nat drop, go w check 31,

b. Ifidle speed drops, go to check 30.

Page 19

IGLE SPEED
ADSFSTMENT SCREW

ACCELERATOR LINKAGE
STOP SCREW

e J'|.
i

THROTTLE PLATE
LEVEL
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ATTACHMENT SCREW i “
T

30. Check Throttle Plate Switch for Binding

Remove throttle plate switch from throttle shaft.

Check throttle plate for free movement and return

to idle. Throttle plate should not bind and shauld go

to idle position.

a. If throttle plate does not bind, check switch far
binding with proper adjustment. See maintenance
Section.

L. If throttle plate binds, repair throttle plate, shaft,
or replace.

31. Check Air Conditioning Bypass

Make sure air conditioning system is off. Pinch off
the air line from the A.C. clecirovalve 1o the intake
manifold, Use pinch-olf pliers 1o prevent damage 10
the hose.

Engine idle speed should not drop,

. |f idle speed docs not drop, o to check 32.

b. If idle speed does drop, check for voltoge a1 the
alectrovaive with A.C. off,

1. If no voltage, replace electrovalve,

2. If voltage, troubleshool gir conditiomng ¢leg-
trical system.

HOSE TO INTAKE MANIFOLD

32. Check the Auxiliary Air Regula
lary Arr Kegulator INTAKE

With the engine at normal runiing temperature, pinch A e

off the air line from the auxiliary air regulator to the
intake manifold. Use pinch-off pliers o prevent
damage 1o the hose,

Engine idle speed should not drop.

a. If idle speed drops, go to check 33.

I, If idle speed does not drop, check for air leak he-
tween throttle plate and intake manifold,

AUXILIARY AIR
REGULATOR



DIAGNOSIS © Page 21/22

ENGINE IDLES TOO HIGH (continued]
33. Check Voltage at Auxiliary Air Regulator

Disconnect the connector from the auxiliary air reg-
ulator. See diagrarm 20, page 52. Conncet test light
between terminals in connectar.

The test light should come on with the engine run-
ning.
a. If 1est light comes on, replace zuxiliary air regu-

fator. AUXILIARY AIR

b. If test light does not come on, check wiring indi- REGULATOR
cated in diagram 20, If wiring is good, replace re- CONNECTOR
lay sctl.

TEST
LIGHT



DIAGNOSIS | Page 23/24

LOW IDLE SPEED OR ROUGH IDLE

34. Perform the checks listed below in the order listed,

1, Adjust enging idie speed as follows:

NOTE: Engine must be &1 normal operating temper-
ature and the ¢ooling fan off when adjusting
idle speed,

» Connect tachometer, Run engine until it
itaches norrmal operaling wmperature.

# On cars with automatic transmission, apply
hand brake and place gearshift lever in “D".

# Turn idle adjustment screw in all the way.,

» Adjust stop screw 1o obtain;
¢ Manual Transmission 700 1o BOO RPM
e Automatic Transmissian 600 10 700 RPM

4 Hold stop serews and tighten lotknuon,

¢ Adjust idle speed adjustment screw to obtain:
» Manual Transmission 800 to 900 RPM
e Automatic Transmission 700 to B0D RPM

¢ Hold adjustment screw and tighten locknut.

2. Check the ignition systemn, check 1, page 1.

MOTE: Perform the check an all spark plugs. If
check is nood, check that spack plug range
is correct. Check spark plug gap.

3. Check that the throttle plate switch is adjusted
properly, s2e maintenanca section.

4. Check CO adjustiment, 522 mainlenance section,

&. Check air flow sensor, check 8, page 6.

6. Chieck Tuel feed pressure. check 3

IDLE SPEED
ADJUSTMENT
ACCELERATOR SCREW
LINKAGE STOP SCREW




DIAGNOSIS | Page 25/26
HESITATION

35. Perform the c¢heclks listed below in the order listed,

1. Check distributor advance, both centrifugal and
vacuum,
2. Check the ignition system, check 1, page 1,
NOTE: Perform the check on all spark plugs. |f
check is good, check that spark plug range is
carrect, Check spark plug gap.
3. Check coolant temperature sensor resistance,
check 5, page 4.
4. Check air temperature sensar resistance, check
23, page 16.
5. Check air flow sensor, check 8, page 6.
B. Check fuel feed pressure, check 3, page 1.
1. Check intake air system, check 2, page 1,
8. Check cold start valve, check 7, page 5,
9. Check injectors for leaks, check 22, page 15.



DIAGNOSIS

INADEQUATE POWER AND POOR PERFORMANCE

<B.

37.

38.

Perform the checks listed below in the order listed.

1. Check that tire size and air pressure is correct

2. Check operation of all accewanies which affect
performance,

3. Check that wheels rotate freely,

4. Check air cleaner for dirt or damage.

5. Check distributor advance, hoth centrifugal and
vacuum,

6. Check valve tappet clearance,

7. Check engine compression.

8. Check cluteh for proper operation,

2. Check ignition system, check 1, page 1.

MOTE: Perform check on all spark plues. If check is

good, check that spark plug rance is correct,
Check spark plug gap.

Check Opening of Throttle Plate

Press accelerator pedal ta floar and hald it, Check
that throttle plate is fully open by pressing throttle
plate lever.

Thrortle plate should be full open,
s. If thrattle plate is full open, go 1o check 38.

b. If throttle plate s not full open, check accelerator
linkage.

Check Full Throttle Contacts of Throttle Plate
Switch

Disconnect connector from control unit. Connect
ohmmeter to terminals 3 and 18 of conncetor. See
diagram 21, page 53. Operate throttle linkage and
check ohmmeter reading.

With throttle open, meter should read 0 ohms, With

throttle closed, meter should read infinity.

a, If meter reads correctly, go 1o check 39.

b. If meter does no read correctly, check adjustiment
of thrortle plate switch, see maintenance scction.
If switch cannot be adjusted, check wires indicated
in diggram 21, If wires are good, replace switch,

THROTTLE PLATE
LEVER

TERMINAL 3

1 — ]

G

TERMINAL 18

Page 27




Pane 28

320, Perform the checks listed below in the arder listed,

1. Check air flow sensar, check 8, page 6,
2. Check intake air system, cheek 2, page 1.
3. Check futh feed pressure, check 3, page 1.

40. Check Fuel Flow

-~ WARNING: FIRE HAZARD

Relieve fuel system pressure.

Disconnect fuel line bevween fuel pump and {ilter
fram the filter. Place hose in a graduated 5 liter con-
tainer. Turn ignition switch on. Open sensor flap in
air flow sensor to close fuel pump contacs,

Fuel flaw sheuld be 1.5 to 2 liters after 1 minute,
a. If fuel flow is not camrect, replace pump.

b, If luel flow is correct, replace fuel filter. Operate
engine, [f condition is the same, check fuel lines
far blockage or damage.




DIAGNOSIS

EXCESSIVE FUEL CONSUMPTION
39. Performm the checks listed below in the order listed.

1

D 2~

10.

11,
12

. Check that tire size and air pressure is correct,
2,
3.

Check that the wheels rotate freely.

Check distributor advance, both centrifugal and
VaGUUMmi.

. Check that the engine reaches narmal operating

emperaturc.

.Check that throttle plate switch is adjusted

properly_ see maintenance seclion.

. Cheek CO adjustment, see mainlenance section,
. Check air flow sensor, check 8, page B6.

. Check fuel feed pressure, check 3, page 1.
.Check coolant temperature sensor resistance,

check 5, page 4.

Check air temperature sensor resistance, check
23, page 16.

Check cold start valve, check 7, page 5.

Check injectors for leaks, check 22, page 15,

Page 29/30



DIAGNOSIS ' Page 31
CO VALUE TOO HIGH

A0. Check the distributor advance, both centrifugal and
vacuum.

41. Check CO Adjustment, sce maintenance section. [f
CO cannot be adjusted, perform the following
checks in the order listed.

1. Check air flow sensor, check 8, page 6.
2. Check fuel feed pressurc, check 3, page 1.

3. Check coolant temperature sensor resistance,
check 5, page 4,

4, Check air temperature sensor resistance, check 23,
page 16.

. Check cold start valve, check 7, page 5.

B. Check injectors far leaks, check 22, page 15.

wn
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ELECTRICAL COMPONENT LOCATION
J'_ COMPONENT X 1/9 STRADA SPIDER BRAVA
Electronic Control Spare wheel Under dashboard Under dashboard

Lnit

Compartment

on passenger side

on driver side

Electronic Contral
Unit Ground

Camshaft housing

Intzke manifold

Auxiliary Air
Requlatar

Cylinder head
near thermostat housing

Cylinder head
near timing belt cover

Thermotime Switch

Cylinder haad
néar spark plugs

Cylinder head
below intake manifold

Cold Start Valve

Intake manifold an driver side

Intake manifeld near engine oil dipstick

Relay Set

Spare wheel e E ”Elm:l' t
compartment partment on
driver side

Under dashboard Engine
on passenger campartment on
side driver sido

Air Flow Sensor

Engine compartment
on driver side

Engine campartment
on passenger side

Injectors Intake manifold near head
Fuel Pump Engine ; :
compartmeant on U‘,‘.dm veltlcle:on geiver
deiver side side near rear wheel
Fuel Pump Ground E ngine Passenger Rear luggage Rear luggage
GD:TipanFnt an compartment an compartment an compariment on
driver side hand brake driver side passenger
shock tower mounting bracket | taill lamp assambly side well

Throttle Plate Switch

Coolant Temperature
Sensor

Intake mamfold on throttle shaft

Thermostat housing
at rear of engine

Coolant union at
front of eéngine

Lambda Sensor

Exhaust pipe near manifold

Exhaust manifold

Lambda Sensar
Indicator Switch
Unit

Behind dashboard
between radio and

Behind center
consale an
passenger side

glove compartment

Under dashboard
on passénger sicde

UInder dashboard
an driver side

A, C. Electrovalve

Engine compartment an
air flowe sensor bracket

Engine
compartment on
lirewall

N. A,




ELECTRICAL DIAGRAM 1
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CHECK COOLANT TEMPERATURE SENSOR RESISTANCE
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ELECTRICAL DIAGRAM 2

CHECK THERMO TIME SWITCH
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ELECTRICAL DIAGRAM 3

y CHECK AIR FLOW SENSOR
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ELECTRICAL DIAGRAM 4

CHECK AIR FLOW SENSOR
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ELECTRICAL DIAGRAM 5
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CHECK AIR FLOW SENSOR
Ml o = ¥
i!}--—-—& ‘J-I. S— -
(=
» £ ¥
£ — \ [5) | *
L] o = ——
af—= :_D ot — o Y
a;-..._ —— };...i: ——Iﬁé Y
4: ; X | 60
1 ' LLI.-H—;"":""_%"
M | E'c‘":" I
L: ‘.’:J.I"!‘ lJL | e L!—»-J 1"';
e AlR /h%]v L 3
A A !]

¥

] IR |
aill _"":'-'E:_VA ¥
3 M L=

==l i) Ah c%«:}

: Y
E1Y b4 I__.._
I-}l..:. g > ___'__"_'__"'7.-..;|...:—.-i{'-_h.1
Cead

8 9

e 12 13 19

LT T )




= )

ELECTRICAL DIAGRAM 6

CHECK FOR VOLTAGE OUTPUT TO FUEL PUMP AT RELAY SET
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ELECTRICAL DIAGRAM 7

CHECK VOLTAGE INPUT TO RELAY SET FROM IGNITION SWITCH
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CHECK VOLTAGE INPUT TO FUEL PUMP RELAY OF RELAY SET

ELECTRICAL DIAGRAM 8
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ELECTROMIC CoMTREL umaT

ELECTRICAL DIAGRAM 9

Page 41
CHECK INPUT VOLTAGE TO CONTROL RELAY OF RELAY SET

o
o ()

e £ ——

i T
o > —— pr
wik 5& £ ) ?n(/
) = ,
5 ¥ 1 3 -0 %
=323 b _ e
D) i S—C
1: }Qm.l--
E4p N

'li I
3 i =5
Lrl; ..II
& FTR |rJr‘:;: ‘;‘ i:lj.d.:-‘]: -:}l{':‘r
Al i =

) RELAY SET 1

Ea -,--i |
R4 m— [ . =

w1
T ph ‘ii‘r' -

E ]

R e e t 3 e T C{;}_{#

o1 [ i il
::;::} [ 1‘]
i —
SLF o
> tagrat ]
=Fi 51 &
I
| -

--_'!lll Y {"‘
watrs |"

L g
d_-n;:-:—m, e L e e e S ol il et




ELCCTAGAMIE COMTIOL Wnar

ELECTRICAL DIAGRAM 10

Page 42
CHECK INPUT VOLTAGE T;D CONTROL RELAY OF RELAY SET
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ELECTROMIC COMTRAL UNIT

ELECTRICAL DIAGRAM 11

CHECK OUTPUT VOLTAGE FROM CONTROL RELAY OF RELAY SET
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ELECTRICAL DIAGRAM 12
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CHECK OUTPUT VOLTAGE FROM CONTROL RELAY OF RELAY SET
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ELECTRICAL DIAGRAM 13

Page 45
CHECK OUTPUT VOLTAGE FROM CONTROL RELAY OF BRELAY SET
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ELECTRICAL DIAGRAM 14
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CHECK VOLTAGE SIGNAL FROM COIL TO CONTROL UNIT
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CHECK GROUND CIRCUIT FOR CONTROL UNIT

ELECTRICAL DIAGRAM 15
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ELECTRICAL DIAGRAM 16 s
CHECK GROUND CIRCUIT FOR CONTROL UNIT
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ELECTRICAL DIAGRAM 17

CHECK GROUND CIRCUIT FOR CONTROL UNIT
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ELECTRICAL DIAGRAM 18
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CHECK AIR TEMPERATURE SENSOR RESISTANCE
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ELECTRICAL DIAGRAM 18

CHECK INPUT TO FUEL PUMP RELAY OF RELAY SET
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ELECTRICAL DIAGRAM 20

P'agﬂ'.‘: 52

CHECK.VOLTAGE AT AUXILIARY AIR REGULATOR ..
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ELECTRICAL DIAGRAM 21

Page 53/54

CHECK FULL THROTTLE CONTACTS OF THROTTLE PLATE SWITCH
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MAINTENANCE Fage 55

1500 CC ENGINE

Ajr Cleaner Filter Replacement

NOTE: The air filter clement should be changed évery
30,000 miles. Il vehicle is frequently driven in
heawy traffic or sandy or dusty aress, it is
recommended to replace filter cvery 15,000
mil e,

* Remove wing nul s2curing cover 1o filter housing.

» [emave cover and remove filter, Install new filter and
reinstall cover with wing nut.

Idie Speed Adjustment

NOTE: Engine must be at nommal operating t@mpera:
wre and the ¢cooling fan off when adjusting idle
spEed.

* Connect tachometer. Aun enging until it reaches
normal operating temperawire,

# On cars with automatic Wansmission, apply hand
brake and place gearshift lever in D™,

* Adjust idle speed adjustment serews to abain:
e Maormal Transmission E0D 10 900 RPM
s Automatic Transmission 700 1o 80O RPMW

* Fold adjustment screw and tigliten the focked,

e |{ idle speed cannpt be set to proper speed or if
throttle linkage or intake manifold was replaced,

adjust accelerator linkage Stop screw as Jdescribed
bclows.

Accelerator Linkage Stop Screve Adjustment

NOTE: Perform this adjustment if idle speed cannot be
set low enough or if throttle linkage or intake
manifold was replaced.

* Connect tachometer. Run enging until it reaches
normal operating wmperature,

NOTE: Engine cooling fan must be off during this
adjustment.

* On cars with automatic transmission, apply hand
brake and place gearshift lever in D",

& Turn idle speed adjustment screw in all the way.
* Adjust stop screw 1o obtain:
» Manual Transmission 700 1o 800 APM
» Automatic Transmission GO0 1o 700 RPM
* Hold stop screw arvd tighten the locknue,
* Adjust idle speed adjustment scrow.

WING NUT

FILTER . J,j?

HOWSING

IOLE SPEED
ADJUSTMENT
SCREW

IDLE SPEED
ADJUSTMENT
ACCELERATOR SCREW

LINKAGE 5TOP SCREW




ldle CO Adjustment

NOTE: CD is set at the foctory and no further adjust
ment is necessary pnless a fuel injection cam:
panent is replaced.

e Inst2ll the adapter kit on your CO Analyzer.

NOTE: The adapter kit contains instruciions far install-
ing the kit on your Analyzer.

« Remove plug from CO pickup fitting near catalytic
converter. Jnsall the adapter nipple in the pickup.
Connect hose from CO dnalyzer 1o nipple.

e Make sure there is no air leaking into the intake air
sysiem.

» Make sure idle speed is set correctly.

e Turn analyzer on and set it according o manufac-
turers’ instructions.

s Disconnect wire from Lambda sensor. Make sure
neither wire can ground out.

e Run engine until normnal operating temperawire is
regched.

DISCONNECT




MAINTENANCE

Page 57

1500 CC ENGINE

« Remove aluminum plug from air flow sensor.

o Turn OO adjustrmént soréw to set £0 19 0.7% + D.2%.
e clackwise — increase CO
e counterclockwise — decrease CO

e Ground harness wire for Lambda sensor and check
reading. CO reading should be at least 1.5%.

* Cannect wire to Lambda sensor and check reading.
CO reading must be between 0.3 and 0.6%,

WARNING: |n next set, be very careful in remaving
nipple and installing plug, Exhpust pipe
could be very hot.

e |f reading is correct, remove analyzer nipple and
install plug in pickup.

* |nstall replacement aluminum plug in air flow sensor,

Accelerator and Kick-Down Cable Adjustment

« Make sure engine idle speed is set correctly,

s Check that there is a 10 cm {4 inch) accelerator pedal
travel, I not, band pedal rod.

» With accelerator pedal fully pressed lincluding kick-
down), check that linkage A is at full wavel up, If
nat, adjust 17 mm adjusting nuts.

s With accelerator pedal fully pressed (including kick-
down}, check that there is a wide open throttle and
that the cablo is pulled from its stop gbout 13 mm
(% inch). 1f nat, adjust 14 mm adjusting nuts.

MOTE: It may also be necessary to adjust throttle link-
age Stop serew 10 obtain wide open throtile.

» Release accelerator pedal and check that the throttle
closes. If not, adjust throttle shaft cable by loosening
B mm locknut and rotating cable end until socket ¢an
be fraely ingzalled, then sighten Jocknut.

FROM ACCELEAATOR
PEDAL

t T7-hing
ADJUSTING

TO
THROTTLE
LINKAGE
_-_fﬂj
"0..
LINKAGE A

THROTTLE ¢
SHAFT

CABLE PULLED FROM

STOP ABOUT 13MM (Ve IN)

ACCELERATOR
CABLE

THROTTLE
LINKAGE
STOP SCHEW

1M
ADJUSTING NUTS

FROM
TRANSMISSION
LINKAGE
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Thratile Plate Switch Adjusiment

« Make sure idle speed is correct.
e Disconnect connectar from throtile plate switeh,

s Cannect an ohmmeter betwean terminals 2 and 18 of
the switch,

1]

o

[
bl
i
i

i |.1| T

AT

i

o | gosen two screws holding throttle plate switeh, ATTACHMENT
: : 3 : . LY SCAEW  _
& With enginé oOff, rotate switch clockwise until ohm- "““*4.‘:5;' Rir . ke
meter indicates ciosed circuil. : j.'J °;
i), S .

« At the exact point chmmeter indicates ¢losed gircuit, THROTTLE
tighten the two screws halding the swilch, Sris

: ﬂWITﬂHEi-_____ -
s Check the adjuszment.

Lambda Sensor Indicator Heset

MOTE: Lambda sensor indicator comes on at 30,000
to indicate replacement of the sensor. To wrn
indicatar off, the switch unit must be reset

» Remove wire scréening cap screw. Remove screw,

» Insert small screwdriver through housing and press an
switch contact, Contact will reset to high paine an
wheel,

» Install cap screws, Secure screw with wire,

SECURITY
WIRE W/seal HOUSING
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Lambda Sensar Replacement

NOTE: The Lambda Scnsor must be replaced every
30,000 miles.

o Allow exhaust system to cool.
s Disconnect cable from sensor,
s Remove sensor from exhaust manifald.

» Coat threads of new sensor with anti-seize, znti-rust
grease.

CAUTION: Do not allow grease to gél On sensor sur-
Tace, This will contaminalé sensor and
require replacing sénsor.

» Thread sensor into exhaust manifold. Torgue sensor
0 30 10 36 Ib. f1.

» Connact cable to sensor. Check CO.

Fuel Injectors Removal and Installation

« Provide container to catch any fuel. Use care to pre-
vént dirt from entering system.

CAUTION: Relieve fucl system pressure before dis-
connecting fuel lines,

* Relieve fuel system pressure o3 follows:
* Remove fuel tank cap.
* Disconnect vacuum hose from fuel pressure regulator.
* Using a hand vacuum pump, apply 25 in, Hg to the
pressure regulator.
MNOTE : Fuel pressure will be released into the fuel tank
through the fuel return hese,

VACUUM HOSE

FUEL PRESSURE
REGULATOH

Fage 59

e 2ME
LAMEDA SENSOR

TORQUE
30 to 36 . Ib:, &

APPLY ANTI-SEIZE
COMPOUND HERE
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s Disconncet the following: FUEL PRESSURE
MOTE: Place rag under luel hoses to catch fuel. S hEed
® Fuel supply hose from tube. Use 3 12 mm wrench HOSE

L EI'JLIJ START
ta hold fuel tube and a 17 mm wrench to turn luel '-i‘i'l A VALVE
F (=,
hose connection.
* Fuel return hose fram pressure requlator., F“Ehgg:“*’

» Vacuum hose from pressure regulator.
s Fuel hose from cold start valve.
* Main air suppiy hose fram throttle housing,

MAIN AIR
SUPPLY HOSE

FUEL RETURN 2;;
HOSE @,-
{:Ei "" ’
\*\g{ Z,
e,
On Strada maodels,
ET’-P.&._E-F

» Disconnect electrical connectors from fuel injectors
and throtile plate switch. Remove tube for wire
harness  from clamps on intake manifold, Mowve
harness out of way,

* Ditcannect the following:

* Crankcose evaporative hose from throttle olate

ALXILIANY AIR
REGULATOR HOSE

THROTTLE

f PLATE
housing. SWITCH
* Auxiliary air requlator hose from intake manifold.
» Crankcase evaporative bypass hose from intake =
manifold. fi_.::‘-‘-‘a_‘

e Accelerator cable from linkage,

¢ Remave two 10 mm bolts holding fuel manifold and CRANKCASE ey
harness clamps to intake manifold. Remove clamps.  EVAPORATIVE ACCELERATOR Ny o -
Remove washers from either side of bushings in fuel HOSE SRIRASE #
manifold brackets. iy
UXILIAR
OnX /9 madels, aipisr
* Disconnect the following: HOSE

=
* Accelerator cable from linkage, /_.__.;'\
* Elcctrical connectors for throttle plate switch and

cold start valva, 2 LN )
» Auxiliary air requlator hose from intake manifold. { i 3 ; ::‘.;!:‘IELEII-ﬂT £
* Crankcase evaporative bypass hese From intske S [ Mh N @ CABLE
manifold. ﬁ,- A -
: e .
o CTHROTTLE PLATE Bhs -:55
3 swncH /
RN S
COLD START _ Ny o
VatlLwvE g‘; '_m, t
‘{ﬁ‘ ‘_.-
o ,ﬁ?.




MAINTENANCE F:age 51

1500 CC ENGINE

On X 1/9 madels, NUT "./WASHEH

"'::FJ_\--‘_""‘-\--
-_\_\_'

+ Remove two 13 mm nuts and washers holding intake AIR INTAKE

manifold cooling air duct to studs on manifold.
» Disconnect cooling air hose from duet. Remove duct,

! ﬁg,_,__-uur
On Strada and X 1/9 models, CODLING AIR
D
¢ Remove four 13 mm nuts and eight washers holding uer X ”ﬂ]"“-a..a’r =

air intake to manifald, %i’ .f
£ 1 7 ¥ = - " 'ﬁ =

« Carefully lift air intake off studs in manifold. Tilt air

intake backwards. QE e _, /

On X 1/9 disconnect electrical connectors from injectors. . =
¥ i -
¢ Using 1 mm allen wrench, rémove two bolts and

washers holding fuel injectors in intake manifald. e e R
» Remove fuel injectors and adapterz from manifold.

Be careful of bushings and Q" rings on injectors and %\‘a
adapuers. W_ e —
» Romowve fuel mamifold.

EOLTS . =—— ADAPTERS
/Mt&%ﬁt 5?"&_
‘o i___l‘?‘nf _‘

===

FUEL INJECTORS

e Remove small and large rubber bushings and retainers FUEL INJECTOR
from injectors.
i LARGE

» Hemove 0™ ring from adapier. %@ BUSHING
» Inspeet bushings and "0 rings for cracks and damage.

RETAINER

SsMaAaLL
BUSHING

ADAPTER
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NOTE: When repfacing 2 defective infector, repface INJECTOR

injector and hose.

« Ta replace injector, pull hose off fuel manifold, Lss
a twisting, rocking motion while pulling on hose.

* To replace a damaged hose from a good injector, cut
the hose 3t bath ends and remaova it

» When installing the new hose or injector, place collar
over shoulder of injectar and manifold.

# Push hose on injector and manifold uncil hose end is
inside colfar and catiar is tight against shoulder,

¢ Place retainers on injectors, Slide large bushings on  FUEL INJECTOR
injecioes unyil 3t i2 seated jn groove in injector. Place CARGE
small hus!mtlg an up of injectors. Ell"*-"'.‘-ﬂI BUSHING
® Place 0" rings on adaptors.

e 5 g i e
* Place adaptors n intake manifold. Install injectors in s

adaptors and secure them with two allen bolts and -
washers for each injector. e.
RETAINER
ADAPTER
* fteinstail air intake to manifold with four nuts and NUT WASHER
eight washers, w AR INTAKE

¢ On X 1/9 medels, install copling air duet on manifald
studs. Connect air hose to duct,

NUT
WASHER
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e Reinstall fuel manitold, wire harness clamps (Stradal,  yacuum Y v
air hoes, accelerator hinkage, vacuum hases, electrical HOSE - 27
cannectors, and fuel lines in reverse order.

*« Make sure:
& ;|| components are clean
e retaingr bolts are tight
* all lings are tighs

e Check all fuel 2nd air connections for leaks.

FUEL LINE

ACCELERATOR
CABLE

Fuel Prissure Requlator Removal and Installation RETUAN
*» Relicve fuel systom pressure as divected pnder Fug)
Injectors Removal and Installation.

e Provide a contziner to catch any fuel. Use care 1o
prevent dirt, from entering system.

® Disconnest vacuum and fuel rewrn hoses from pres-
sure regulator.

s Disconnect fuel manifold connection from pressure
regulalor,

* Remove 29 mm nut holding regulator to fuel mani.
told. Remove regulator,

e Reinstall in reverse order. Check fuel connections for

leaks. PRESSURE
REGULATOR ”‘“‘I_l%‘;‘é”"
Cold Start Valve Removal and Installation
COLDSTART

s Relieve fuel system pressure as directed under Fuel
Injectors Removal and [nstaflation.

* Provide a container to catch any fuel. Use care to
prevent dirt fram entering system.

VALVE

* Disconnec! glectrica) connector from cold siart valve,

e Remove clamp holding fuel line on valve. Pull fucl
hose off valve.

CAUTION: Use care in pulling fuel hose off valve. Valve
hody is plastic,
* Using 5 mm allen wrench, remove two straws holding
valve in intake manifold, Remove valve.

* Reinstall in reverse arder, making sure fuel hose is FUEL HOSE ELECTRICAL
installed completely on valve and hase clamp is tight, CONNECTOR

o Chack fuel connection for leaks,
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Air Flow Sensor Romoval and Installation o
_ ﬂ-——— BOLT ‘
s Disconnect 2ir hases rom both sides of air flow sensor, R :
)
* Oiscannect elecirical connectar from sensor. - sEnsOR 2
; |

* Remove 10 mm bolt and lockwasher holding mount- ) Ef"-.\

ing clamp to bracket. Remove clamp and spacer. = '—.b \ﬂ' =
* Remove two 10 mm bolts, lockwashers, washers and h‘? - \

bushings holding air flow sensor to bracket. Be careful -« 1 spACER Y MOUNTING

nat to drap washers on either side of rubber bushing
under front side of sensor.

» Reinstall in reverse order, making sure rubbér bushing
is instatled uader sensor and air hose connections are
tight.

CLAMP

~

W
BRACKET

Auxiliary Air Rogulator Removal and Installation - -
» Disconnect requlator air hose from intake manifald M)\f&
near cold start valve. AUXILTARY
i D

: : "
» Disconnact reguizior air hose and charcoal trap hose AR REGULATOR
from fiwting in bottom of main air supply hose. ELECTRICAL

» Disconnect main air hose from air flavr sensor, EGI\!NE CTOR

» Disconnect electrical connectar {rom reguiator,

# Lsing 5 mm allen wrench, remove two balts and wash-
érs halding reqgulator ta cylinder block. Remove requ-
lator and disconnect hoses.

‘h.

e Aeinstall in reverse order making sure air hose connec-
tions are tight and that clip is installed under clamps @ CLAMD -
on requlator. / o '"“%‘"ﬁ HOSE
e s
AlR HOSE #/-f- chpl . s ALLEHD
ol e BOLT

Throttle Plate Switch Removal and Installation

# Disconnact electrical connector.

» Remove two screws and washers holding switch to
throttle housing.

e [{emoye switch by stowly pulling switch toward you.

* Heinstall in reverse order making sure switch is properly
aligned with throtile shaft.

s Adjust throttle plate switch.

THROTTLE
SHAFT

THROTTLE PLATE
SWITCH
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Air Claaner Filter Replacement

MOTE: The air filter element should be changed every
30,000 miles. I vehicle is frequently driven in
heawy traffic or sandy or dusty arezs, it is
recommended 1o replace filter every 15,000
miles.

» Using & screwdriver, release the four catches,

e Lift the cover off and remoye the filter,

» Install new filter and replace cover.

# Secure catches by pressing on curved section.

Idle Speed Adjustment

NOTE: Enginc must be at normal aperating tempera-
rure and the cooling fan off when adjusting idle
speed,

e Connect tachometer. Run engine wuntil it reaches
normal operating temperature.

o On cars with gutomatic transmission, apply hand
brake and ploce gearshift lever in D",

o Adjust idle speed adjustment screw 10 obt@in:
» Manual Transmission 800 to 90D RPM
s Aytomatic Transmission 700 1o BOD AP

o If idle speed cannot be set 1o proper speed or if
throttle linkage or intake manifold was replaced,

adjust a2ccelerator linkage stop screw as directed
helow.

Accelerator Linkage Stop Screw Adjustment

NOTE: Perform this adjustment if idle speed cannot be
set low cnough or if throttle linkage or intake
manifold was replaced,

e Connect tachometer. Run engine until it reaches
normal gperating emperawre,

NOTE: Engine cooling fan must be off during this
adjustment.

+ On cars with automatic transmission, apply hand
brake and place gearshift lever in “D".

s Turn idle speed adjustment screw in all the way.

» Adjust stop screw 10 obtain:
s Manual Transmission 700 10 800 RPM
s Automatic Transmission 600 10 700 RPM

= Hold stop screw and tighign the locknut.
» Adjust idle speed adjustment screw.

COVERH AIR FLOW SENSOR

& ﬂ a

FILTER f B ’J

\l‘ HOUSING
CATCHES

IDLE SPEED

ADJUSTMENT
SCREW

IDLE SPEED
ADJUSTMENT SCREW

ACCELERATOR LINKAGE
STOP SCREW



ldle CO Adjustment

NOTE: CO is set at the factory and no further adjust-
ment is necessary unless a fuel injection com-
ponent is replaced.

# Install the adapter kit on your CO Analyzer.

NOTE: The adapter kit contains instructions for install-
ini the kit on your Analyzer,

& Unscrew plug on pickup pipe ar fitting near catalytic
converter. Install the adapter nipple in the pickup.
Connect hose fram CO analyzer to nipple.

* Make sure there is no air leaking into the intake air
system.

o Make sure idle speed is set correctly,

e Turn analyzer on and set it according to manufac-
murers' instructions.

# Disconnect wire from Lambda sensor. Make sure
neither wire can ground out.

* Run engine untl normal operating temperature is
reached,

Page 66

PICKUP PIPE

LAMBDA SENSOR
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* Remgove gluminum plug from air flow sensor.,

e Turn CO adjustmeant screw to set CO 1o 0.7% = 0.29%,
o clockwise — increase CO
» counterclockwise — cdecrease CO

# Ground harness wire for Lambda sensor and check
reading. CO reading should be at least 1.5%.

e Connect wire to Lambda sensor and check reading.
CO 1¢ading must be between 0.3 and 0.6%,

WARMING: In next set, be very careful in removing
nipple and installing plug. Exhaust pipe
could Le very hot.

o Il reading is correct, remove analyzer nipple and
install plug in pickup,
# Install replacement aluminum plug in air low sensor.

Accelerator and Kick-Down Cable Adjustument

* Make sure engine idle speed is set correclly.

Agcelerator Cable
e Check for cable slack at the cable housing support on
the intake manifald,

« Pull hack hightly en the cable housing vnril just prior
to maving throttle lever. Check for approximate clear-
ancg of 1 mm between adjustment nuts and suppart.

# |f necessary, adjust nuts 10 obtain clearance.

Kick-Down Cable

e Deprogs agocelerator cable until thrattle lever contacts
the maximum opening stop. Check that kick-down
cable starts to pull at this point.

+ Full depress accelerator. Check that kick-down cahle
exténds 9 to 11 min,

¢ |f necessary, adjust nuts on housing to obtain correct
ex1ension of cable.

Page 67

CO ADJUSTMENT

AlR FLOW SENSOR

ADJUSTMENT

ADJUSTMENT
NUTS

NUTS

KICKDOWN

CABLE

-

THROTTLE
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Throttle Plute Switch Adjustment

» Make sure idle spead is carrect.
» Discannect connector fram thrattic plate switch.

= Conngct an ohmmeter between terminals 2 and 18 of 2
the swich. =
-
:;,-,.1.._' L .

e Loosen two screws holding throttle plate switch. P
« With engine off, rotate switch clockwise untl ohm. ﬂﬁﬂﬂHMENIEHEW RO
meter indicates closéd circuit, ( E -
T -A
® At e exact point chmmoeter indicates clased circuit, |l ! _f | TH .
tighten the two screws haolding the switch, "‘fﬁ o “ﬂﬁlﬁmmm

* Check the adjustment, - w& N, 5

Lambda Sensor Indicator Resot

NOTE: Lambda sensor indicator comes an at 30,000
to indicate replacement of the sensor. To wrn
indicator off, the switch unit must be reset

+ Remave wire screening cap screw, Remove screw.

» Insery small serewdriver through housing and press on
switch contact. Contact will reset to high point on
whepl,

= a - T E.I:'GF
e |nstall cap screw. Secure screw with wire, SCREW
HOUSING -
-

SECURITY
WIRE
W/SCaL
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Lambda Sensor Replacoment

NOTE: The Lambda Sensor must be replaced every
30,000 miles.
- LAMBDA
e Allow exhaust system to caol. __ SENSOR
# Disconnect cable from sensor,
¢ Rlemove sensor from exhaust manifold.

e Coat threads of new sensor with anti-seize, anti-rust APPLY ANTI-SEIZE
greasc. COMPOUND HERE

CAUTION: Do not allow grease to get on sensor sur-
face. This will contaminate sénsor and
require repiacing sensor.

¢ Thread sensor inte exhaust manifold, Torque sensor
to 30 to 35 Ib, ft.

# Connect cable 10 sensor. Check CO.

Fuel Injectors Removal and Installation COLD START VALVE

» Pravide container 1o catch any fuel, Use care o pre-
vént dirt from entoring system,

CAUTION: Relieve fuel system pressure before dis

connecting fuel lines. FUEL_\ =] Tl UEL M ,g,:N"-:.nT_'E'

HOSE = el B T

* Relieve fuel system pressure as follows: T \ == Y e i

» Remave fucl tank cap. =y y
* Disconnect vacuum hosa fram fucl pressure réguiator. PR ES EU} 3
- U:ing H | hﬂnd Vacuum pump, EPFI'I'\I' 25 1n. Hg to the HEGULATGH -':;;
pressure reqgulator. JV:_:;};’ ‘;2-‘*'- 3

MNOTE : Fuel pressure will be refeased into the fuel tank |' _,‘.T v g {
through the fugl réturn hose. 1 e

*\%l FUELRETURN & FUEL SUPPLY
b - HOSE HOSE



= Dizconnect the following
» Wire harness from injectors,

MNOTE: Place rag under fuel hoses 1o catch fuel,

e Fuel supply hese from pipe. Use a 12 mm wrench
to hold fuel line and a 17 mm wrench to turn fuel
hose connaction.

« Fuel renurn hose from pressure regulatar,
s Vacuum hose from pressure regulatar,
» Fuel hose for cold start valve from cold start valve.,

¢ Aemove 10 mm bolt holding fuel manifold to intake
manifald.

* Remove four 10mm nuts and washers holding injector
retainers to intake manifold.

« Remove fuel manifold complete with injectors and
pressure regulator. Be careful of rebber bushings in
intzke manifold, They may fall out.

* Hemove the four small and four large rubber bushings,
and retdiners from injectors. Inspect Lushings for
cracks and damage.

NOTE: When replacing a defective injector, replace
injector and hose,

* To replace injector, pull hose off fuel manifold. Use a
twisting, recking metion while pulling on hose,

* To rzplace a damaged hose from a good injector, cut
the hose at both ends and remove it

« When installing the new hose or injector, place collar
over sheulder of injector and manifold.

= Push hose on injector and manifold until hose end is
inside callar 2nd collar is tight against shoulder.

COLD START VALVE

M
FUEL \

HOSE [

S,

FUEL
INJECTOR

.-‘

]
el W sk
[ ‘-
B
—

( FUEL RETURN

HOSE

{BUSHINGS ",
RETAINER

INJECTOR
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» Place retainers on injectors, Slide large bushing on
injector until it is seated in groave in injector. Place
small bushings on tip of infectors.

* Beinstall injectors and fuel manifold in reverse order,
making sure:

« 3|l components are clean
« rubber bushings are not damaged

& rubber bushings are installed in intake manifold
properly

« injectors are jnstalled in small Lushings air-tight
» retainers” holding nuts are tight
* Check all fuel connections for leaks.

Fucl Pressurc Regulator Removal and Installation
» Helieve fuel system pressure 35 directed under Fuel
Injectors Hemoval and Installation,

» Pravide a container to cawch any fuel, Use care to
prevent dirt fram entering gystem.

» Disconnect vacuum and fuel rewrn hoses from pres-
mure requlator,

* Disconnect fuel manifold connection from pressure
requlator.

e Remove 24 mim mug holding requiatar to fuel mani-
fold. Remove requlator.

* Heinstall in reverse orger. Check fuel connections far
leaks.

Cold Stare Valve Removal and Installation
* Relicve fusl system prossure as directed under Fuel
Injectars Removal and Installation.

* Provide a conwainer 10 catch any fuel. Use care to
prevent dirt from entering system,

» Disconpect electrical connector fram cold start valve.

* Hemove clamp holding fuel line on valve. Pull fuel
haose off valve,

CAUTION: Use care in pulling fuel hose off valve. Valve
body is plastic.

* Using S mm allen wrench, remove two scréws holding
valve in intake manifold. Remove valve.

* Reinstall it reverse order, making sure Tugl hose s
installed completely on valve and hose clamp is tight.

* Check fuel connection for leaks.

INTAKE
MANIFOLD

LARGE
BUSHING

RETAINER

FUEL
INJECTOR
iy VACUUM
e " ! HOSE

PRESSURE

~ ~ g;‘%gfﬂEn'.:l,lL.u.'n\Ti::th

-

2
¥ FUEL RETURN
HOSE

%ASHERS
ELECTIICAL
CONNECTOR
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Air Flow Sansor Removal and Installation
AIRHOSE ____ =

+ Disconnect electrical connector and air hose from air .
flows sensor. B Lﬁf
o Remove air cleaner cover. GASKET N s . )

L 1"-_ ‘i\.ll‘ - Fj
e Remove four 10 mm bolts and washers holding air s cLEANER \" ﬁﬁ;-} =
flow sensor to air cleancr cover. Remove air flow COVER i \L\ﬁ\:ﬁf 3
sensor and gasket. . > AR FLOW

e Reinstall in reverse order, making sure air hose con- 2 SENSOR
nection is tight.

[

ELECTRICAL
CONNECTOR

Auxiliary Air Requlator Remaoval and Installation

& Disconnect air hoses from both sides of regulater.,
* Disconnect electrical connector from regulatar,

= RHemave two 10 mm Lolts holding requlator 1o cylinder
hezd., -

® Reinstall in reverse order, making sure air hose con- }J
Nections an: tight.

Throttle Plate Switch Removal and Installation

* Disconnect electrical connector,

¢ Qemove two screws and washers holding switch to
intake manifold.

* Femove switch by slowly pulling switch toward you.

+ Reinstall in reverse order making sure switch is prop-
erly aligned with throttle shaft,

s Adjust throttle plate switch,

THROTTLE

SHAFT THROTTLE PLATE
SWITCH
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Test specifications

Thermo time switch (35°/8s):
¢ Internal Electrica1 Between [Between Between

resistance "G" term.|"W" term. ["G" term.
chassis |[chassis and "W"

g

Ambient temp.
under +30°C | 25,,.40 0 0a |25,..40 0
working temp. |
over +40°C 50...80 2 {100...1609(50...80

. —

Cold start valve
e internal resistance 3.5...4.5 ¢

¢ leakage: max. allowance t drop/min,

Auxiliary air reagulator
e internal resistance 25...75 @

Temperature sensor

e internal resistance”HTC I air NTC I]1 motor

Ambient temp,
{+15°C...+30“C}; 1.45...3.3 k|1.30...3.6 ko

Working temp.
(ca. +80°C): 280,.,360 @ 250...390

el e o "1

Al2 Test specifications - :
- Different US-vehicles with L-Jetronic




Test specifications

[ -
i, —— s

Solencid injection valve (at +20°C) .
¢ Internal resistance 2,0,..3.00

Air pressure switch Only with vehicles with turbocharger
8 Resistance value
at atmospheric pressure o 0
at ca,1000...1300 mbar over-
pressure 0 @

il

Air Tlow meter Date of Manufacture

& Keststance value

Contac on &ir flow ta 6/80 ! from &/80
Meter

term.. 6 - tarm. G 200 ... 400 % 00 ... 800 n
term. 6 - tarm. 8 130 ... 260 o 260 ... 320 &
term. 8 - term. 9 JO ... 140 (40 ... 280 @
term. 6 - term. 7 409 ... 300 oF g0 ... 600G a*
term. 7 - term. B8 $00 ... 500 oF | 200 . ..1000 q*

—_— e

* The reading of the meter changes with the opening of
the sensor flap.

—-— —

Pressure sensor (Only on vehicles with aititude sensor)

300 m high (977 mbar): 2.0... 4.0V
2000 m high (816 mbar): - 8.0...12.6 V

¢ Resigtance between term. 2 (-)
and term. 3 (+): ..2.8 kn

—

A 'fest Spemﬁcatmns ' «#
];3 Different US- vehicles with |- J:tran1c

—
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