FOREWORD

This manual contains maintenahce and repair procedures for
the 1989 MR2.

Applicable model: AW11 series

The manual is divided into 21 sections and 4 appendixes with a
thumb index for each section at the edge of the pages.

Please note that the publications below have also been pre-
pared as relevant service manuals to the components and
systems in this vehicle.

Manual Name Pub. No.
® 1989 MR2 Electrical Wiring Diagram EWDO56U
Manual
® TCCS (4A-GE) Diagnosis Manual 36903A
® ECT (A240E) Diagnosis Manual DMO10U
® MR2 Collision Damaged Body Repair 36440A
Manual
® 1989 model New Car Features NCFO46U

All information in this manual is based on the latest product
information at the time of publication. However, specifications
and procedures are subject to change without notice.

TOYOTA MOTOR CORPORATION
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IN-2 INTRODUCTION - How to Use This Manual

HOW TO USE THIS MANUAL

To assist you in finding your way through the manual, the
Section Title and major heading are given at the top of every
page.

An INDEX is provided on the first page of each section to
guide you to the item to be repaired.

At the beginning of each section, PRECAUTIONS are given
that pertain to all repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING tables are included for each system to
help you diagnose the problem and find the cause. The repair
for each possible cause is referenced in the remedy column to
quickly lead you to the solution.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It
identifies the components and shows how the parts fit to-
gether.

Example:

&

#[ 500 36,49 | —)

Suspension
Front Shock g::fg:al
ﬁgss:rr:&; Spring Seat @
O Insulator__.@
=

Stabilizer Link
Stabilizer Bar—

[310 22, 30 |——@ g £

Steering Knuckle
with Axle Hub

[kg-cm (ft-Ib, N-m) | : Specified torque
€ Non-reusable part

FA1563
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lllustration:
what to do and where

The procedures are presented in a step-by-step format:
e The illustration shows what to do and where to do it.
e The task heading tells what to do.

e The detailed text tells how to perform the task and gives
other information such as specifications and warnings.

Example:
Task heading: what to do

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE

(a) Place SST and a dial indicator onto the overdrive
brake piston as shown in the figure.

SST 09350-30020 (09350-06120)
Set part No. Component part No.
Detailed text: how to do task

(b) Measure the stroke applying and releasing the com-
pressed air (4 — 8 kg/cm?, 57 — 114 psi or 392 - 785
kPa) as shown in the figure.

Piston stroke: 1.40 -1.70 mm (0.0551 — 0.0669 in.)

T~

This format provides the experienced technician with a FAST
TRACK to the information needed. The upper case task head-
ing can be read at a glance when necessary, and the text
below it provides detailed information. Important specifica-
tions and warnings always stand out in bold type.

Specification

REFERENCES

References have been kept to a minimum. However, when
they are required you are given the page to refer to.

SPECIFICATIONS

Specifications are presented in bold type throughout the text
where needed. You never have to leave the procedure to look
up your specifications. They are also found in Appendix A, for
quick reference.

WARNINGS, CAUTIONS, NOTES:

o WARNINGS are presented in bold type, and indicate there
is a possibility of injury to you or other people.

e CAUTIONS are also presented in bold type, and indicate
the possibility of damage to the components being re-
paired.

e NOTES are separated from the text but do not appear in
bold. They provide additional information to help you effi-
ciently perform the repair.
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INOO48

4A-GE & 4A-GZE Engine

:

IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is stamped on the front lug-
gage end panel of the front luggage compartment.

This number is also stamped on top of the instrument panel and
the driver’s door.

ENGINE SERIAL NUMBER

The engine serial number is stamped on the cylinder block as
shown.

GENERAL REPAIR INSTRUCTIONS

1.

2.

Use fender seat and floor covers to keep the vehicle clean
and prevent damage.

During disassembly, keep parts in the appropriate order to
facilitate reassembly.

Observe the following:

(a)

(b)

(c)

(d)

(e)

(f)

Before performing electrical work, disconnect the
negative cable from the battery terminal.

If it is necessary to disconnect the battery for inspec-
tion or repair, always disconnect the cable from the
negative (—) terminal which is grounded to the vehi-
cle body.

To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight up
without twisting or prying it.

Clean the battery terminal posts and cable terminals
with a shop rag. Do not scrape them with a file or
other abrasive object.

Install the cable terminal to the battery post with the
nut loose, and tighten the nut after installation. Do
not use a hammer or such to tap the terminal onto
the post.

Be sure the cover for the positive (+) terminal is pro-
perly in place.

Check hose and wiring connectors to make sure that they
are secure and correct.

Non-reusable parts

(a)

(b)

Always replace cotter pins, gaskets, O-rings and oil
seals etc. with new ones.

Non-reusable parts are indicated in the component
illustrations by the ®"" symbol.
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INO0O36

CORRECT

INOOO1

6.

10.

11.

12.

Precoated parts

Precoated parts are bolts and nuts, etc. that are coated
with a seal lock adhesive at the factory.

(a) If a precoated part is retightened, loosened or caused
to move in any way, it must be recoated with the
specified adhesive.

(b) Recoating of precoated parts

(1) Clean off the old adhesive from the bolt, nut or
threads.

(2) Dry with compressed air.

(3) Apply the specified seal lock adhesive to the
bolt or nut threads.

(c) Precoated parts are indicated in the component
illustrations by the “* " symbol.

When necessary, use a sealer on gaskets to prevent leaks.

Carefully observe all specifications for bolt tightening tor-
ques. Always use a torque wrench.

Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where specified
and follow the proper work procedure. A list of SST and
SSM can be found at the back of this manual.

When replacing fuses, be sure the new fuse has the cor-
rect amperage rating. DO NOT exceed the rating or use
one with a lower rating.

Care must be taken when jacking up and supporting the
vehicle. Be sure to lift and support the vehicle at the
proper locations (See page IN-8).

(a) If the vehicle is to be jacked up only at the front or
rear end, be sure to block the wheels at the opposite
end in order to ensure safety.

(b) After the vehicle is jacked up, be sure to support it on
stands. It is extremely dangerous to do any work on a
vehicle raised on a jack alone, even for a small job
that can be finished quickly.

Observe the following precautions to avoid damage to the
parts:

(a) Do not open the cover or case of the ECU unless
absolutely necessary. (If the IC terminals are
touched, the IC may be destroyed by static
electricity.)

(b) To disconnect vacuum hoses, pull on the end, not the
middle of the hose.

(c) To pull apart electrical connectors, pull on the con-
nector itself, not the wires.

(d) Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.
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IN-6 INTRODUCTION — Precautions for Vehicles Equipped with a Catalytic Converter

(e}  When steam cleaning an engine, protect the distribu-
tor, coil and air filter from water.

(f)  Never use an impact wrench to remove or install tem-
perature switches or temperature sensors.

(@ When checking continuity at the wire connector,
insert the tester probe carefully to prevent terminals
from bending.

(h)  When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step-down
adapter instead. Once the hose has been stretched, it
may leak.

Example 13. Tag hoses before disconnecting them:

INO0O2

(@)  When disconnecting vacuum hoses, use tags to iden-
tify how they should be reconnected.

(b) After completing a job, double check that the
vacuum hoses are properly connected. A label under
the hood shows the proper layout.

PRECAUTIONS FOR VEHICLES EQ.UIPPED WITH A
CATALYTIC CONVERTER

WARNING: If large amounts of unburned gasoline flow
into the converter, it may overheat and create a fire hazard.
To prevent this, observe the following precautions and
explain them to your customer.

1.
2.

Use only unleaded gasoline.

Avoid prolonged idling.

Avoid running the engine at idle speed for more than 20
minutes.

Avoid spark jump test.

(a) Spark jump test only when absolutely necessary. Per-
form this test as rapidly as possible.

(b) While testing, never race the engine.

Avoid prolonged engine compression measurement.

Engine compression tests must be made as rapidly as
possible.

Do not run engine when fuel tank is nearly empty.

This may cause the engine to misfire and create an extra
load on the converter.

Avoid coasting with ignition turned off and prolonged
braking.

Do not dispose of used catalyst along with parts con-
taminated with gasoline or oil.



Precautions for Vehicles with an Audio System
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ANTI-THEFT SYSTEM

Cassette Tape Slot Cover

BE2826

PRECAUTIONS FOR VEHICLES
WITH AN AUDIO SYSTEM WITH
BUILT-IN ANTI-THEFT SYSTEM

The Audio System with acoustic flavor only for U.S.A.
specification vehicles shown on the left has a built-in anti-theft
system which makes the audio system sound-less if stolen.

If the power source for the audio system is cut even once, the
anti-theft system operates so that even if the power source is
reconnected, the audio system will not produce any sound
unless the ID number selected by the customer is input again.
Accordingly, when performing repairs on vehicles equipped
with this system, before disconnecting the battery terminals or
removing the audio system the customer should be asked for
the ID number so that the technician can input the ID number
afterwards, or else a request made to the customer to input the
ID number.

For the method to input the ID number or cancel the anti-theft
system, refer to the Owner’s Manual.
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INTRODUCTION — Vehicle Lift and Support Locations

VEHICLE LIFT AND SUPPORT LOCATIONS

Seam Notches — Seam Notches

JACK POSITION &
Front .......... Jack up support of front luggage pan
Rear ........... Rear engine mounting

PANTOGRAPH JACK POSITION O

SUPPORT POSITION

Safety stand .............. ... .. ... %

NOTE: If the arms of the swing arm lift cannot be positioned as
shown by the rectangles above, position them under the floor pan rein-
forcements shown by the hexagons.

INOO47
INOO34
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ABBREVIATIONS USED IN THIS MANUAL

ABV
A/C

CRS
DP
ECT
ECU
EFI
E/G
EGR
ELR
ESA

Air By-pass Valve

Air Conditioner

Automatic Transaxle

Second Coast Brake

Second Brake

First and Reverse Brake
Underdrive Brake

Before Top Dead Center
Bimetal Vacuum Switching Valve
Forward Clutch

Direct Clutch

Underdrive Clutch

Vehicles Sold in California
Circuit Breaker

Child Restraint System

Dash Pot

Electronic Controlled Transaxle
Electronic Controlled Unit
Electronic Fuel Injection
Engine

Exhaust Gas Recirculation
Emergency Locking Retractor
Electronic Spark Advance
Evaporative (Emission Control)
Exhaust (Manifold, Valve)
Except

No. 1 One-way Clutch

No. 2 One-way Clutch
Underdrive One-way Clutch
Formed in Place Gasket
Fusible Link

Fuel Pressure Up

Ignition

Intake (Manifold, Valve)

Idle Speed Control

Left-hand

Maximum

Minimum

Multipurpose

Manual Transaxle

Neutral

Overdrive

Oversize

Positive Crankcase Ventilation
Power Steering

Right-hand

Special Service Materials
Special Service Tools
Standard

Switch

TOYOTA Computer Controlled System
Top Dead Center

Three-way Catalyst
Underdrive

Undersize

Vacuum Switching Valve
Vacuum Transmitting Valve
With

Without
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GENERAL NOTES:

® Every service item in the periodic maintenance list must be
performed.

® Failure to do even one item can cause the engine to run poor-
ly and increase exhaust emissions.
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MAINTENANCE SCHEDULE

Maintenance operations: A

Check and adjust if necessary;

R = Replace, change or lubricate;
I = Inspect and correct or replace if
necessary
SCHEDULE A
CONDITION

® Towing a trailer, using a camper or car top carrier.

® Repeat short trips less than 5 miles (8 km) and outside temperatures remain below freezing.

® Extensive idling and/or low speed driving for a long distance such as police, taxi or door-to-door delivery use.
® Operating on dusty, rough, muddy or salt spread roads.

Maintenance services beyond 60,000 miles

Service interval (Odome- (96,000 km) should be performed at the same

ter reading or months, intervals shown in each maintenance schedule.

whichever comes first) See page
System Miles x 1,000 [ 5 | 10| 15|20 |25 30| 35|40| 45| 50| 55| 60 )

(item No.)
. . Km x 1,000 8 |16(24(32|40| 48|56 (64| 72| 80| 88| 96
Maintenance items
Months 6 (1218|124 (30| 36|42|48|54|60|66]| 72

ENGINE Timing belt R (1) MA-4  (item 1)

Valve clearance A | MA-7 (item 13)

Drive belts(2) I | MA-4 (item 2)

Engine oil and oil filter * R|R|R|R|R|R|R|R|R|R|R|R/|MAS (item 6)

Supercharger oil * | 4A-GZE ] I | MA-5 (item 7)

Engine coolant(3) R | MA-6 (item 8)

Exhaust pipes and mountings 1 1 1 I | MA-7 (item 12)
FUEL Idle speed ¥ ] 4A-GE A A A | MA-7 (item 14)

Air filter * (5) | 1 | | [ R | | | | | R | MA-5 (item 4, 5)

Fuel line and connections I I | MA-7 (item 11)

Fuel tank cap gasket R | MA-6 (item 10)
IGNITION Spark plugs (Platinum tipped type) R | MA-4 (item 3)
EVAP Charcoal canister I | MA-6 (item 9)
BRAKES Brake pads and discs | | | | | I | MA-8 (item 16)

Brake line pipes and hoses | | I | MA-8 (item 15)
CHASSIS Steering linkage | | [ | | I | MA-8 (item 17)

Ball joints and dust covers [ | | | | I | MA-9 (item 19)

Automatic transaxle, manual transaxle, R R R MA-9, 10 (item 21 or 22)

differential and steering gear housing oil(7) MA-9 (item 18)

Bolts and nuts on chassis and body!(6) | | | | 1 I | MA-11  (item 23)

For vehicles sold in California, maintenance services indicated by a star (x) is required under the terms of the Emission
Control Systems Warranty. See Owner’s Guide for complete warranty information.

NOTE:

(1) For the vehicles frequently idled for extensive periods and/or driven for long distance at low speeds such as taxi,
police and door-to-door delivery, it is recommended to change at 60,000 miles (96,000 km).

(2) After 60,000 miles (96,000 km) or 72 months, inspect every 10,000 miles (16,000 km) or 12 months.

(3) After 60,000 miles (96,000 km) or 72 months, replace every 30,000 miles (48,000 km) or 36 months.

(4) After 60,000 miles (96,000 km) or 72 months, adjust every 30,000 miles (48,000 km) or 36 months.

(6) Applicable when operating mainly on dusty roads. If not, follow the schedule B.

(6) Applicable when operating mainly on rough and/or muddy roads. If not, follow the schedule B.

(7) Inspect the steering gear housing for oil leakage only.
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SCHEDULE B
CONDITION
Conditions other than those listed for SCHEDULE A.
Maintenance services beyond 60,000 miles
Service interval (Odome- (96,000 km) should be performed at the same
ter_reading or mont‘hs, intervals shown in each maintenance schedule.
System | | Whichever comes first) Miles x 1,000 | 10 | 20 | 30 | 40 | 50 | 60 ft‘:;p;gi
) ' Km x 1,000 16 | 32 | 48 | 64 | 80 | 96
Maintenance items Months 12 | 24 | 36 | 48 | 60 | 72
ENGINE | Valve clearance A | MA-7 (item 13)
Drive belts(1) 1 | MA-4 (item 2)
Engine oil and oil filter * R R R R R R MA-5 (item 6)
Supercharger oil ¥ ] 4A-GZE | I | MA-5 (item 7)
Engine coolant(2) R | MA-6 (item8)
Exhaust pipes and mountings | I MA-7 (item 12)
FUEL Idle speed (3) | 4A-GE A A A | MA-7 (item14)
Air filter * R R MA-5 (item 5)
Fuel line and connections I I | MA-7 (item 11)
Fuel tank cap gasket R | MA-6 (item 10)
IGNITION | Spark plugs (Platinum tipped type) R | MA-4 (item 3)
EVAP Charcoal canister I | MA-6 (item 9)
BRAKES | Brake pads and discs | | | MA-8 (item 16)
Brake line pipes and hoses | | | MA-8 (item 15)
CHASSIS | Steering linkage | | | MA-8 (item 17)
Ball joints and dust covers | I I | MA-9 (item 19)
Automatic transaxle, manual transaxle, | I I MA-9 (item 20)
differential and steering gear housing oil(4) MA-9 (item 18)
Bolts and nuts on chassis and body | | | MA-11 (item 23)

For vehicles sold in California, maintenance services indicated by a star () is required under the terms of the Emission
Control Systems Warranty. See Owner’'s Guide or Warranty Booklet for complete warranty information.

NOTE:

(1) After 60,000 miles (96,000 km) or 72 months, inspect every 10,000 miles (16,000 km) or 12 months.
(2) After 60,000 miles (96,000 km) or 72 months, replace every 30,000 miles (48,000 km) or 36 months.
(3) After 60,000 miles (96,000 km) or 72 months, adjust every 30,000 miles (48,000 km) or 36 months.

(4) Inspect the steering gear housing for oil leakage only.
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MAINTENANCE OPERATIONS

ENGINE
Cold Engine Operations
1. REPLACE TIMING BELT

(a) Remove the timing belt.
(See pages EM-15 to 17)

(b) Install the timing belt.
(See pages EM-22 to 25)

2. INSPECT DRIVE BELTS

(a) Visually check the belt for separation of the adhesive
rubber above and below the core, core separation
from the belt side, severed core, separation of the rib
from the adhesive rubber, cracking or separation of
the ribs, torn or worn ribs or cracks in the inner ridges
of the ribs.

If necessary, replace the drive belt.

(b) Using a belt tension gauge, check the drive belt ten-
CHO004 CHO146 sion.

Belt tension gauge:

Nippondenso Borroughs Nippondenso BTG-20 (95506-00020) or

Borroughs No. BT-33-73F
Drive belt tension:
4A-GE
Alternator New belt 175 = 51b
Used belt 115 = 20 Ib
Air con. New belt 160 = 20 |b
Used belt 105 = 10 1b
4A-GZE
Alternator

ECO003 EC0004 ECO001

w/ Aircon. New belt 165 = 10 1b
Used belt 85 = 15 1b

w/o Aircon. New belt 175 %= 51b
Used belt 115 = 20 Ib

Supercharger New belt 175 = 51b
Used belt 115 = 20 Ib

' ' If necessary, adjust the drive belt tension.
NOTE:

® “New belt” refers to a belt which has been used less
than 5 minutes on a running engine.

CORRECT WRONG WRONG

® "“Used belt’’ refers to a belt which has been used on a
running engine for 5 minutes or more.

CHO086

® After replacing the drive belt, check that it fits properly
in the ribbed grooves, especially in the places difficult

WRONG to see.
® After installing a new belt, run the engine for about 5
minutes and then recheck the tension.

CORRECT | 3 REPLACE SPARK PLUGS

(a) Disconnect the spark plug cords at the boot.

/ DO NOT pull on the cords.
N

Fl0087
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EM1570|

1G0071

EMO0873

(b) Using plug wrench (16 mm), remove the spark plugs.

(c) Check the electrode gap of new spark plugs.
Correct electrode gap: 1.1 mm (0.043 in.)

Recommended spark plugs:

4A-GE ND PQ16R
NGK BCPR5EP11

4A-GZE ND PQ20R
NGK BCPR6EP11

NOTE: If adjusting the gap of a new plug, bend only the

base of the ground electrode. Do not touch the tip. Never
attempt to adjust the gap on a used plug.

INSPECT AIR FILTER

(a) Visually check that the air cleaner element is not
excessively dirty, damaged or oily.

(b) Clean the element with compressed air.
First blow from back side thoroughly. Then blow off
the front side of the element.

REPLACE AIR FILTER
Replace the air cleaner element with a new one.

REPLACE ENGINE OIL AND FILTER
(See page LU-4)
Oil grade: API grade SF or SF/CC, multigrade
viscosity and fuel-efficient oil
Engine oil capacity:
Drain and refill with oil filter change
w/o Oil cooler
3.3 liters (3.5 US qts, 2.9 Imp. qts)
w/ Oil cooler
3.4 liters (3.6 US qts, 3.0 Imp. qts)

INSPECT SUPERCHARGER OIL LEVEL
(See page SC-3)

Supercharger oil: Part No. 08885-80108 or
equivalent
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Pipe Drain plug

Air Bleed Plug

MAO0330

C
Air should flow through freely and no
Charcoal should come out.

EC1121

f _ Gasket

MA0379

10.

REPLACE ENGINE COOLANT
(See page CO-3)

(@) Open the air bleed plugs.

(b) Drain the coolant from the radiator, engine and pipe
drain plugs.
(Engine drain is on the left next to the oil filter.)

(c) Close the drain plugs.
(d) Fill system with coolant.
(e} Close the air bleed plugs.

Coolant capacity:
12.4 liters (13.1 US qts, 10.9 Imp. qts)

Use a good brand of ethylene-glycol base coolant, mixed
according to the manufacturer’s instructions.

INSPECT CHARCOAL CANISTER

(a) Disconnect the hoses to the charcoal canister located
below the air intake chamber. Label the hoses for
correct installation.

(b) Plug pipe A with your finger and blow compressed air
(3 kg/cmz, 43 psi or 294 kPa) through pipe B (fuel
tank side).

® Check that air comes out of the bottom pipe C
without resistance.

® Check that no activated charcoal comes out.
If necessary, replace the charcoal canister.
NOTE: Do not attempt to wash the charcoal.
(c) Connect the hoses to the charcoal canister.

REPLACE GASKET IN FUEL TANK CAP

(@) Remove the old gasket (O-ring) from the fuel tank
cap. Do not damage the cap.

(b) Install the new gasket by hand.
(c) Inspect the cap for damage or cracks.
(d) Install the cap and check the torque limiter.
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MA-7

Ignition Coil

1G0300

FI0964

11.

12,

13.

INSPECT FUEL LINES AND CONNECTIONS

Visually inspect the fuel lines for cracks, leakage, loose
connections, deformation or tank band looseness.

INSPECT EXHAUST PIPE AND MOUNTINGS

Visually inspect the pipes, hangers and connections for
severe corrosion, leaks or damage.

ADJUST VALVE CLEARANCE

NOTE: Check and adjust the valve clearance while the
engine is cold.

(a) Remove the valve covers.

(b) Measure and adjust valve clearance.
(See step 3 on page EM-7)

Valve clearance (cold):
Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust 0.20 — 0.30 mm (0.008 — 0.012 in.)

(c) Reinstall the valve covers.

Hot Engine Operations

14.

4A-GE ENGINE ONLY:
ADJUST IDLE SPEED

(@) Preparation
@ Air cleaner installed
® All pipes and hoses of air intake system connected

® All vacuum lines connected (i.e., EVAP, EGR
systems, etc.)

® EFl system wiring connectors fully plugged
® Engine at normal operating temperature

® Accessories switched off

® Transmission in N’ range

(b) Connect a tachometer to the engine.
(See page 1G-2)
CAUTION:
e NEVER allow the tachometer terminal to touch

ground as it could result in damage to the igniter
and/or ignition coil.

e As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before using.

(c) Race the engine at 2,500 rpm for about 2 minutes.

(d) Set the idle speed by turning the IDLE SPEED
ADJUSTING SCREW.

Idle speed: 800 rpm
(e) Remove the tachometer.

NOTE:
off.

Make adjustments with the engine cooling fan
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MA0356

Rotor Disc Pad Wear

Indicator

MA0132 MAO0317

MA0332

MA0415

BRAKES

15.

16.

INSPECT BRAKE LINE PIPES AND HOSES

NOTE: Inspect in a well lighted area. Inspect the entire
circumference and length of the brake hoses using a mir-
ror as required. Turn the front wheels fully right or left
before inspecting the front brake.

(a) Check all brake lines and hoses for:

® Damage ® Corrosion
® Wear ® |eaks
® Deformation ® Bends
® Cracks ® Twists
(b) Check all clamps for tightness and connections for
leakage.

(c) Check that the hoses and lines are clear of sharp
edges, moving parts and the exhaust system.

(d) Check that the lines installed in grommets, pass
through the center of the grommets.

INSPECT FRONT AND REAR BRAKE PADS AND DISCS
(Front: See page BR-23, Rear: See page BR-33)

(@) Check the thickness of the disc brake pads and
check for irregular wear.

Minimum pad thickness:
Front 3.0 mm (0.118 in.)
Rear 1.0 mm (0.039 in.)

NOTE: If a squealing or scraping noise occurs from the
front or rear brakes during driving, check the pad wear
indicator. If there are traces of the indicator contacting the
disc rotor, the disc pad should be replaced.

(b) Check the disc for wear or runout.

Minimum disc thickness:
Front 21.0 mm (0.827 in.)
Rear 9.0 mm (0.354 in.)

Maximum disc runout:
Front 0.13 mm (0.0051 in.)
Rear 0.15 mm (0.0059 in.)

CHASSIS

17.

INSPECT STEERING LINKAGE
(@) Check the steering wheel freeplay.
Maximum steering wheel freeplay: 30 mm (1.18 in.)

With the vehicle stopped and pointed straight ahead,
rock the steering wheel gently back and forth with
light finger pressure.
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MA0358

Front

>

MAO0335

MA0341

Manual Transaxle

Automatic Transaxle

MAO0337

18.

19.

20.

21.

(b) Check the steering linkage for looseness and
damage.

Check that:
® Tie rod ends do not have excessive play.

® Dust seals and boots are not damaged.
® Boot clamps are not loose.

INSPECT STEERING GEAR HOUSING OIL
Check the steering gear housing for oil leakage.

INSPECT BALL JOINTS AND DUST COVERS

(a) Inspect the ball joints for excessive looseness.
(Front: See page FA-20, Rear: See pages RA-40)

Maximum ball joint vertical play: 0 mm (0 in.)
If excessive play is found, replace the ball joints.
(b) Inspect the dust cover for damage.

CHECK TRANSAXLE (A/T OR M/T) AND
DIFFERENTIAL OIL

Visually check the transaxle (A/T or M/T) and differential
for oil leakage.

If leakage is found, check for the cause and repair.

REPLACE MANUAL TRANSAXLE (TRANSMISSION
AND DIFFERENTIAL) OIL

(a} Remove the drain plug and drain the oil.
(b) Reinstall drain plug securely.
(c) Add new oil until it begins to run out of the filler hole.

Transaxle oil (M/T and differential):
Oil grade APIGL-40or5
Viscosity SAE 75W-90 or 80W-90
Capacity
C52/4A-GE 2.6 liters
(2.7 US qts, 2.3 Imp. qts)
E51/4A-GZE 4.2 liters
(4.4 US qts, 3.7 Imp. qts)
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A/T

MA0414

OK if cool

Add if cool

OK if hot

Add if hot

MAQ156

22. REPLACE AUTOMATIC TRANSAXLE
(TRANSMISSION AND DIFFERENTIAL) FLUID

(@) Remove the drain plug and drain the fluid.
(b) Reinstall the drain plug securely.

(c) With the engine OFF, add new fluid through the
dipstick tube.

Transaxle fluid (A/T and differential):
Fluid ATF DEXRON® II

Capacity (Drain and refill) (Reference)
3.1 liters (3.3 US qts, 2.7 Imp. qts)

(d) Start the engine and shift the selector into all posi-
tions from ““P*’ through ““L"’, and then shift into ‘‘P"".
(e) With the engine idling, check the fluid level.
Add fluid up to the “COOL"" level on the dipstick.
CAUTION: Do not overfill.
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23. TIGHTEN BOLTS AND NUTS ON CHASSIS AND BODY
Tighten the following parts:
® Front seats mounting bolts
Torque: 375 kg-cm (27 ft-lb, 37 N'm)
® Front strut bar bracket-to-body mounting bolts
Torque: 590 kg-cm (43 ft-lb, 58 N'm)
p ® Rear suspension arm bracket-to-body mounting bolts
. Torque: 590 kg-cm (43 ft-lb, 58 N'm)
Front Suspension

24. FINAL INSPECTION
(@) Check operation of the body parts:
® Hood (front and engine)

MA0342 Catch operates properly
ettt Hood locks securely when closed
® Doors

Door locks operate properly
Doors close properly

® Luggage compartment door
Door lock operates properly
® Seats
Seat adjust easily and locks securely in any posi-
tion
Front seat back locks securely in any position
(b) Road test

® Check the engine and chassis for abnormal noise.
® Check that the vehicle does not wander or pull to
one side.

® Check that the brakes work properly and do not
drag.

(c) Be sure to deliver a clean car and especially check:

® Steering wheel
® Shift lever knob
® All switch knobs
® Door handles

® Seats
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GENERAL MAINTENANCE

These are the maintenance and inspection items
which are considered to be the owner’s respon-
sibility. They can be performed by the owner or he
can have them done at a service shop. These items
include those which should be checked on a daily
basis, those which, in most cases, do not require
(special) tools and those which are considered to be
reasonable for the owner to perform.

Items and procedures for general maintenance are as
follows.

OUTSIDE VEHICLE

1. TIRES

(@ Check the pressure with a gauge. If
necessary, adjust.

(b) Check for cuts, damage or excessive wear.

2. WHEEL NUTS

When checking the tires, check the nuts for
looseness or for missing nuts. If necessary,
tighten them.

3. TIRE ROTATION
It is recommended that the tires be rotated
every 7,500 miles (12,000 km).

4. WINDSHIELD WIPER BLADES
Check for wear or cracks whenever they do not
wipe clean. Replace if necessary.

5. FLUID LEAKS

(@ Check underneath for leaking fuel, oil,
water or other fluid.

(b) If you smell gasoline fumes or notice any
leak, have the cause found and corrected.

6. DOORS AND HOODS

(a) Check that all doors and hoods including
the trunk lid operate smoothly, and that all
latches lock securely.

(b) Check that the front hood secondary latch
secures the hood from opening when the
primary latch is released.

INSIDE VEHICLE

7. LIGHTS

Check that the headlights, stop lights, taillights,
turn signal lights, and other lights are all work-
ing.

8. WARNING LIGHTS AND BUZZERS

Check that all warning lights and buzzers func-
tion properly.

9. HORN
Check that it is working.

10. WINDSHIELD GLASS
Check for scratches, pits or abrasions.

11. WINDSHIELD WIPER AND WASHER
(@) Check operation of the wipers and washer.
(b) Check that the wipers do not streak.

12. WINDSHIELD DEFROSTER

Check that air comes out from the defroster
outlet when operating the heater or air condi-
tioner.

13. REAR VIEW MIRROR
Check that it is mounted securely.

14. SUN VISORS

Check that they move freely and are mounted
securely.

15. STEERING WHEEL

Check that it has specified freeplay. Be alert for
changes in steering condition, such as hard
steering, excessive freeplay or strange noise.

16. SEATS

(@) Check that all front seat controls such as
seat adjusters, seatback recliner, etc. oper-
ate smoothly.

(b) Check that all latches lock securely in any
position.

(c) Check that the locks hold securely in any
latched position.

(d) Check that the head restraints move up
and down smoothly and that the locks
hold securely in any latched position.
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17.

18.

19.

20.

21.

22.

SEAT BELTS

(a) Check that the seat belt system such as
the buckles, retractors and anchors oper-
ate properly and smoothly.

(b) Check that the belt webbing is not cut,
frayed, worn or damaged.

ACCELERATOR PEDAL

Check the pedal for smooth operation and

uneven pedal effort or catching.

CLUTCH PEDAL (See page CL-3)

Check the pedal for smooth operation.
Check that the pedal has the proper freeplay.

BRAKE PEDAL (See page BR-5)
(@) Check the pedal for smooth operation.

(b) Check that the pedal has the proper
reserve distance and freeplay.

(c) Check the brake booster function.

BRAKES

At a safe place, check that the brakes do not
pull to one side when applied.

PARKING BRAKE (See page BR-7)
(a) Check that the lever has the proper travel.

(b) On a safe incline, check that vehicle is held
securely with only the parking brake
applied.

UNDER HOOD
(Front)

23.

24.

25.

WINDSHIELD WASHER FLUID
Check that there is sufficient fluid in the tank.

RADIATOR AND HOSES

(a) Check that the front of the radiator is clean
and not blocked with leaves, dirt or bugs.

(b) Check the hoses for cracks, kinks, rot or
loose connections.

BRAKE AND CLUTCH FLUID LEVELS

(@) Check that the brake fluid level is near the
upper level line on the see-through reser-
Vvoir.

(b) Check that the clutch fluid level is within =
5 mm (0.20 in.) of the reservoir hem.

(Rear)

26.

27.

28.

29.

30.

31.

32.

ENGINE COOLANT LEVEL

Check that the coolant level is between the
“FULL" and “LOW" lines on the see-through
reservoir.

HOSES AND CONNECTIONS

Check the hoses for cracks, kinks, rot or loose
connection.

BATTERY ELECTROLYTE LEVEL

Check that the electrolyte level of all battery
cells is between the upper and lower leve lines
on the case. If level is low, add distilled water
only.

ENGINE DRIVE BELTS

Check all drive belts for fraying, cracks wear on
oiliness.

ENGINE OIL LEVEL

Check the level on the dipstick with the engine
turned off.

AUTOMATIC TRANSMISSION FLUID
LEVEL

(a) Park the vehicle on a level surface.

(b) W.ith the engine idling and the parking
brake applied, shift the selector into all
positions from “P’* to “L”, and then shift
into “P"".

(c) Pull out the dipstick and wipe off the fluid
with a clean rag. Reinsert the dipstick and
check that the fluid level is in the “HOT"”
range.

(d Perform this check with the fluid at normal
driving temperature (70 — 80°C or 158 —
176°F).

NOTE: Wait until the engine cools (about 30
min.) before checking the fluid level after
extended high-speed driving in hot weather,
driving in heavy traffic or pulling a trailer.

EXHAUST SYSTEM

Visually inspect for cracks, holes or loose sup-
ports.

If any change in the sound of the exhaust or
smell of the exhaust fumes is noticed, have the
cause located and corrected.
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TROUBLESHOOTING

Pulling in air between air flow meter
and throttle body

Repair as necessary

Problem Possible cause Remedy Page
Engine overheats Cooling system faulty Troubleshoot cooling system CO-2
Incorrect ignition timing Reset timing 1G-11
Engine will not crank Starting system faulty Troubleshoot starting system ST-2
or cranks slowly
Engine will not start/ Ignition problems
hard to start ® [gnition coil Inspect ignition coil IG-7
(Crank OK) ® |gniter Inspect igniter IG-4
® Distributor Inspect distributor 1G-7
Spark plugs faulty Inspect plugs IG-5
High-tension cords disconnected or Inspect cords IG-5
broken
Low compression Check compression EM-14
Vacuum leaks
® PCV hose Check PCV system EC-5
® EGR valve Check EGR system EC-10, 16
® Intake manifold Check intake manifold EM-43
® Intake air control valve (4A-GE) Check intake air control valve EM-43
® Throttle body Check throttle body FI-97
® Brake booster line Check brake booster line
No fuel supply to injector Troubleshoot EFI system FI-9
® No fuel in tank
® Fuel pump not working
® Fuel filter clogged
® Fuel line clogged or leaking
EFl system problems Repair as necessary
Pulling in air between air flow meter Repair as necessary
and throttle body
Rough idle, stalls Spark plugs faulty Inspect plugs IG-5
or misses High-tension cords faulty Inspect cords IG-5
Ignition problems
® |gnition coil Inspect coil 1G-7
® [gniter Inspect igniter 1G-4
® Distributor Inspect distributor 1G-7
Incorrect ignition timing Reset timing 1G-11
Incorrect valve clearance Adjust valve clearance EM-7
Low compression Check compression EM-14
Incorrect idle speed Adjust idle speed MA-7 or
EM-11
Vacuum leaks
® PCV hose Check PCV system EC-5
® EGR valve Check EGR system EC-10, 16
® |ntake manifold Check intake manifold EM-43
® Intake air control valve (4A-GE) Check intake air control valve EM-43
® Throttle body Check throttle body FI-97
® Brake booster line Check brake booster line
EFl system problems Repair as necessary
Engine overheats Check cooling system CO-2
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14
TROUBLESHOOTING (Cont’d)
Problem Possible cause Remedy Page
Engine hesitates/ Spark plugs faulty Inspect plugs 1G-5
poor acceleration High tension cords faulty Inspect cords IG-5
Incorrect ignition timing Reset timing 1G-11
Incorrect valve clearance Adjust valve clearance EM-7
Low compression Check compression EM-14
Air cleaner clogged Check air cleaner MA-5
Engine overheats Check cooling system CO-2
Vacuum leaks
® PCV hose Check PCV system EC-5
® EGR valve Check EGR system EC-10, 16
® Intake manifold Check intake manifold EM-43
® Intake air control valve (4A-GE) Check intake air control valve EM-43
® Throttle body Check throttle body FI-97
® Brake booster line Check brake booster line
Emission control system problem
(Cold engine)
® EGR system always on Check EGR system EC-10, 16
EFl system problems Repair as necessary
Pulling in air between air flow meter Repair as necessary
and throttle body
Fuel system clogged Check fuel system
Air cleaner clogged Check air eleaner
Engine dieseling EFI system problems Repair as necessary
(runs after ignition
switch is turned OFF)
Muffler explosion Deceleration fuel cut system completing| Check fuel cut system FI-128
(after fire) on off
deceleration only DP system faulty Check DP system EC-8
Muffler explosion Incorrect ignition timing Reset timing 1G-11
:gfter fire) all the Incorrect valve clearance Adjust valve clearance EM-7
ime
Air cleaner clogged Check air cleaner MA-5

EFl system problem

Repair as necessary
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TROUBLESHOOTING (Cont’d)

Problem Possible cause Remedy Page
Engine backfires Incorrect ignition timing Reset timing 1G-11
Incorrect valve clearance Adjust valve clearance EM-7
Vacuum leaks
® PCV hose Check PCV system EC-5
® EGR valve Check EGR system EC-10, 16
® Intake manifold Check intake manifold EM-43
® Intake air control valve (4A-GE) Check intake air control valve EM-43
® Throttle body Check throttle body FI-97
® Brake booster line Check brake booster line
EFl system problem Repair as necessary
Pulling in air between air flow meter Repair as necessary
and throttle body
Insufficient fuel flow Troubleshoot fuel system
Carbon deposits in combustion Inspect cylinder head
chambers
Excessive oil Oil leak Repair as necessary
consumption PCV line clogged Check PCV system EC-5
Piston ring worn or damaged Check rings EM-89
Valve stem worn Check valves and guides EM-37
Valve stem oil seal worn or damaged Check oil seal
Poor fuel mileage Spark plugs faulty Inspect plugs IG-5
Incorrect ignition timing Reset timing 1G-11
Low compression Check compression EM-14
Air cleaner clogged Check air cleaner MA-5
Fuel leak Repair as necessary
EFl system problems Repair as necessary
® Injector faulty
® Deceleration fuel cut
system faulty
Spark control system always on Check spark control system
Tires improperly inflated Inflate tires to proper pressure
Idle speed too high Adjust idle speed MA-7 or
EM-11
Clutch slips Troubleshoot clutch CL-2
Brakes drag Troubleshoot brakes BR-2
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TROUBLESHOOTING (Cont’d)

Problem Possible cause Remedy Page
Unpleasant odor Incorrect idle speed Adjust idle speed MA-7 or
EM-11
Incorrect ignition timing Reset timing IG-11
Vacuum leaks
® PCV hose Check PCV system EC-5
® EGR valve Check EGR system EC-10, 16
® Intake manifold Check intake manifold EM-43
® Intake air control valve Check intake air control valve EM-43
® Throttle body Check throttle body FI-97
® Brake booster line Check brake booster line
EFl system problems Repair as necessary
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ENGINE TUNE-UP

INSPECTION OF ENGINE COOLANT

(See steps 1 and 2 on page CO-2)

INSPECTION OF ENGINE OIL
(See steps 1 and 2 on page LU-2)

INSPECTION OF BATTERY
(See steps 1 and 2 on page CH-3)
Standard specific gravity:

1.27 — 1.29 when fully charged at 20°C (68°F)

INSPECTION OF AIR FILTER
(See steps 3 on page MA-5)

INSPECTION OF HIGH-TENSION CORDS

(See page 1G-5)

Iviaximum resistance: 25 k() per cord

INSPECTION OF SPARK PLUGS
(See page 1G-5)

Correct electrode gap: 1.1 mm (0.043 in.)

Recomended spark plugs:
4A-GE ND PQ16R
NGK BCPR5EP11
4A-GZE ND PQ20R
NGK BCPR6EP11

INSPECTION OF ALTERNATOR DRIVE BELT

(See step 4 on page CH-4)

Drive belt tension:
4A-GE New belt
Used belt
4A-GZE w/ Aircon. New belt
Used belt
w/o Air con. New belt
Used belt

175 = 51b
116 = 20 Ib
165 £ 10 1b
86 t 151b
175+ 651b
115+ 20 1b
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ADJUSTMENT OF VALVE CLEARANCE

NOTE: Adjust the valve clearance while the engine is
cold.

1. REMOVE CYLINDER HEAD COVERS
(See steps 19 to 22 on page EM-18)

2. SET NO.1 CYLINDER TO TDC/COMPRESSION

(@) Turn the crankshaft pulley and align its groove with
the timing mark “0’" of the timing pointer.

(b) Check that the valve lifters on the No.1 cylinder are
loose and valve lifters on the No.4 are tight.

If not, turn the crankshaft one revolution (360°) and align
the mark as above.

EM1717

3. ADJUST VALVE CLEARANCE

33 11
(@) Check only those valves indicated as shown.
—— o 5 e n ( ® Using a feeler gauge, measure the clearance be-
EX @; s . GG tween the valve lifter and camshaft.
® Record the valve clearance measurements which
© M © i et .
OQO _(_),Q,Q E are out of specification. They will be used later to
IN @i © © ° determine the required replacement adjusting
© = - - shim.

Valve clearance (Cold):

22 11 ewoms intake  0.15 — 0.25 mm (0.006 — 0.010 in.)

Exhaust 0.20 — 0.30 mm (0.008 — 0.012 in.)

(b) Turn the crankshaft one revolution (360°) and align
the mark as above. (See procedure step 2)

(c) Check only the valves indicated as shown.
Measure the valve clearance.
(See procedure step (a)).

4 4 33 EM0429

(d) Remove the adjusting shim.

® Turn the crankshaft to position the cam love of the
camshaft on the adjusting valve upward.

® Using SST (A), press down the valve lifter and
place SST (B) between the camshaft and valve
lifter. Remove SST (A).

SST 09248-55010

NOTE: Before pressing down the valve lifter, position the
notch toward the spark plug.

/
SST (A)

EM3170
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OIS
/

EM0494

® Remove the adjusting shim with a small
screwdriver and magnetic finger.

(e) Determine the replacement adjusting shim size
following Formula or Charts:

® Using a micrometer, measure the thickness of the
shim which was removed.

® Calculate the thickness of a new shim so the valve
clearance comes within specified value.

T ..... Thickness of used shim
A ... Measured valve clearance
N ..... Thickness of new shim

Intake N=T+ (A —0.20 mm (0.008 in.))
Exhaust N =T + (A — 0.25 mm (0.010 in.))

® Select a new shim with a thickness as close as
possible to the calculated values.

NOTE: Shims are available in seventeen sizes of 0.05
mm (0.0020 in.), from 2.50 mm (0.0984 in.) to 3.30 mm
(0.1299 in.).

(f) Install a new adjusting shim.
® Place a new adjusting shim on the valve lifter.

® Using SST (A), press down the valve lifter and
remove SST (B).

SST 09248-55010
(@ Recheck the valve clearance.

REINSTALL CYLINDER HEAD COVERS
(See steps 2 to 5 on pages EM-21, 22)
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Adjusting Shim Selection Using Chart
INTAKE

with shim No. 24 (3.050 mm).

M . lled Shim Thick (mm)
w(o|wv [<31%.] o|w (=] 'd 'd o|wv Qv olw "d
“om (B[EBE8E 533 8IS 8BRS TR EEHEREE R
GGG G I IGICIGIGIGIG] o~ ~ NN (NN~ NN oo oooio oo
0.000 - 0.009 lo2/02j02/04 lo4) losos[1010101212]12[12[12[14[14]14]16[16[16[16[16]18]18/18
{0010 - 0.025 b2j02jo2p2l04 loslos[10[10[10[10[12[1212]12)14[14]14]14]16]16]16[16]18]18[18[18
0.026 - 0.029 2j02/02/02 8l10[10(1010)12[12[12[12[1414)1414[16[1616]16]18]18]18]18]20
0.030 - 0.040 02/0202/02/0204/04 10[10[10[10[12]12[12[12[14]14[14]14]16]1 81 6]16]1 8]1 8]18]18]20] 2
0.041 - 0.050 02[02/02/02/02 10[10[10)1012|12[12[14[14]14[14]14]16]16]1 6]18]18]1 8]18]18]20 2122 |
0051 - 0.070 12/02/02/04/04 04 06 10(10/1212|12|14)14]141414]16[16]1 6]1 8]1 81 8]1 81 8[20[20[20[22[22[22(22[22/24 24 2426 26 28]28
0.071 - 0.075 2/02 8 10[12)12)1212[14[14]14]14]16]18[16]18]18]1 8[1 8[18]20[20/20/20]22]22]22[22]24 |24 2424 26 26 2828
0076 - 0.090 2/04) 6/06 12[12[1212]14)14]14]14]1616]16[1 61 8]1 8]1 81 8]20[2020[20[22[22[22 22[24[24]24 24 26[26 2828 30
0.091 - 0.100 )4/04/04/04 12[12[12]12[14]14]14]16]16)1 6]1 61 6]18]1 81 8]20[20[2020(20[22[22[22/24/24{24]24 242626 28 2830
0.101 - 0.120 14/04/04/06/06 /0610808 108/08108 12/12]14]14]14]16[16]1616{16]18[1818[20/20[20/20[2022(2222/24[24/24 24 /2426 26262828 30/30,
0.121 - 0.125 o4/0sjo6/o6 08j0808/08/08 12[1414[14[14[16(16[16[1618[18]18[18120/20/20{202222/22[22]24 24 2424 2626 26262
0.126 - 0.140 loslosloslos psjosloslos|10 1a1414)1416]16]16[16]181818]18202020/20[22(22[22[22[24[24]24]2426/26 26 26]28128 30[30/32
0.141 - 0.149 oe| Josjoslosio 1414[1414]16]16]16)18]18)18)18]18[20[20[2022(22[22[22[22[24]24[24 2828|268 ]2 308032
0.150 - 0.250 ]L'
0.251 - 0.270 10110(10(12/12]12]14 18[18{20/20]20{22(22 22024/24/2426/26/26(26/26(28/28(2830/30/30/30/30{32[32(32[34 34
0271 - 0.275 1ol10(12[12[12)1214 18[18[20[20[20[20[22[22 ug_na 4126/26(26]26/28/28/28/28 2[32[3434
0.276 - 0.290 10(12[12[12[12[14[14] 16]18]18]18[18[20[20[20[20[22]22]22 24)24)24)26/2626]26[28/28(28]28(30 2B3434)
0.291 - 0.300 12[12]12[12]12/14]14] i20/2020{20/20/22(22)22 24/24/24/26(26/26(28/28(28/28/28/30 2 23434
0.301 - 0.320 12/12(12|14{14/14/16] 20(20[22(22/22/24 (24 24/26/26(26/28(28(28]28(28/3¢ 2 B4[34
0.321 - 0.325 12[12)14)1414]14]16]16[16]16[18]18 20122[22[22(22[24[24| 2626]26/26(28(28/28(28/30[30 21343434134
0.326 - 0.340 12)14[14141416[16]16[16]18)18]18 22122[22(2212424(24]24]26[26[26(26/28128(28(28(30/30/30/30/32(32[32[32[34[34[34 34
0.341 - 0.350 14)14/1414)1416[16]16[18]18/18[18 22[2222[22[24[24]24]26(26[26(26|26(28[28(28(30/30/30/30[30/32[32[32[34 343434
0.351 - 0.370 14[14[14[1616[1618018]18]18]18] 22/22[24]24[24/26[26(26]26(26[28]28(28[30 34[34
0.371 - 0.376 14[14)16[16(16]16[18[18[18[18]20] 22[24[24[2424]26[26(26[26(28[28]28]28]: 34
0.376 - 0.390 141616(16[16]18(18[18[18[20] 24[2424]24]26]26[26(26(28]28[28(28[30
0.391 - 0.400 1e16/1616[1618[18 2424]24[24]26(26(26(28|28{28[28]28/3030[30
0.401 - 0.420 1616/16[18(18]18]20 24[24[26[26]26(28(28(28[28]28[30(30/30[32/32
0.421 - 0.425 16[16[16[18[1818(18]20] 2426[26(26]26(28]28(28]
0.426 - 0.440 16]18[18]18]18[20[20] 26[26[26[26/28[28[28[28
0.441 - 0.450 18[18[18]18[18[20(20(20] 26]26(26[26[28(28]28| 34/34134]
0.451 - 0.470 18[18]18[20(20/2022 626]26128[2828[30 34/34
0471 - 0.475 18]18[2( 022 26[26(28]28]28]28| 34
0.476 - 0.490 18/20[20{202022]22 6[28]28[28(28[30)
0491 - 0.500 0[20[20[20[2022[22 8[28[28[28(28(30[30[30 32[32[3234[34)34
0.501 - 0.520 0{20{20{20[22|22]22]24 28[28[28[30(30/30(32 32134[34[34
0.521 - 0528 20(20[22[22[22[22[24 28[28{3, 13232 3434(34134
0.526 - 0.540 22(22122(22]24/24 3030 2132 34134/34,
0.541 - 0.550 22(22(22[22(22[24[24 30(3( )[32[32[32 34134[34)
0561 - 0.570 2222]22[24[24 2/32/32/34]34 34
0571 - 0575 222242424 32(32[32[34[34
os’e_os’o 22(24(24|24/24 2132343434
0591 - 0.600 [24[24]24]24]24 32/32[34 3434
0.601 - 0.620 24]24]24]26(26] 4j3434
0.621 - 0.625 2 24[24]26]26]26 343434
0.626 - 0.640 2 24]262626] 34]34
0.641 - 0.650 2 26 126]2628]28 34]34]34]34
0651 - 0.670 4 6[26[26(28(28]2830 3434
0671 - 0.675 4 6[26[26(28]28]28[28[30| 34
0.676 - 0.690 26[28(28]28(28[3030|
0691 - 0.700 [28[28[28]28(2830/30|
0.701 - 0.720 8(28(28[30(30/3032
0.721 - 0.725 8[2830
0.726 - 0.740 28(30[30|
0.741 - 0.750 30/30/30303032[32
0.751 - 0.770 234
0.771 - 0.775 30[30[32[32[32[32[34
0776 - 0.7%0 30[32/32[32/32[34/34 Shim thicknesses mm (in.)
0.791 - 0.800 32(32(32[32(32[34[34 frm— e
Shim . Shim ]
0.801 - 0.820 32/32(32[34[3434
0821 - 0825 32[32[34]343434 No. Thickness No. Thickness
0.826 - 0.840 32[34]34/34)34
0841 = 0850 hahahahs 02 [2.500 (0.0984)| 20 |2.950 (0.1161)
- 34(34[3
e e 04 |2.550 (0.1004)| 22 [3.000 (0.1181)
- 13
g::;:_gtm 06 |2.600 (0.1024)| 24 |3.050 (0.1201)
0,901 - 0925 08 [2.650 (0.1043)| 26 |3.100 (0.1220)
0.926 - 0.950
0951 - 0976
0.976 - 1.000 Intake valve clearance (cold): 10 |2.700 (0.1063)| 28 |3.150 (0.1240)
1001 - 1028 0.15 — 0.25 mm (0.006 — 0.010 in) | 12 [2.750 (0.1083)] 30 [3.200 (0.1260)
Example: A 2.800 mm shim is 14 [2.800 (0.1102)| 32 [3.250 (0.1280)
installed apd the measured 16 |2.850 (0.1122)] 34 |3.300 (0.1299)
clearance is 0.450 mm.
Replace the 2.800 mm shim 18 [2.900 (0.1142)
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Adjusting Shim Selection Using Chart

EXHAUST
" ) Instalied Shim Thich (mm)
S e E e K e e e e e e e e e s e e e e e R e e e e e e B e e el el e
NN;NNNNNﬂNNNNNNNNNNNNNNNNNNdNNNNN’NNN‘Nﬂdﬁdddhddddﬁﬁdﬂidddpﬁﬂil’i
0.000 - 0.009 J 02/02}02/02]02/04/04/04/06/06/06 06/06/08[08J08] 1 0[1 0]10[10]10]1 21 2]1 2[1 4]1 41 4]1 4[1 4|1 6|1 61 6[18[18]18]18]18[2020[2022 2224 24
0010 - 0.025 ! 2lozlo2lo2loajo4josoe|oslosloeloslosloslos]10]10[10 101001 2[12]12[14]1a[14]141 4|16]1 61 6[1 8|1 8]1 8[1 8]1 8]20120[20]22]22[22]24 28
0026 — 0.040 h2l0202j02jo4o4lo4losjoslosloslosloslosloslos]10]10[10/10[12]12)12[12]14]14[14]14]16[16]1 6]1 6]181 8181 8120[20]202022122]24]24 26
0.041 - 0.050 2j02jo2/02jo4jo4joa]0a/0slosloslosloslos|osjos]10/10(10/1012[1212[12]14[1 414[14]16116]1 6|1 61 818]1 8[1 82020 ]20[20[22]22]22]24[24 26
0051 - 0.070 2j02/02j04j04lo4]oaloslosloslososlosjoslos|os]10{10]10012[12[12[12)12[14[14[14]1 6[16]16]16]16]1 81 8]1 8]20R020]20]2022[22]22]24]24 26 26
0.071 - 0.090 0202/02/02/04 losloe|os|os|os|os[10/10[1010[12]12[12[12[14]1 41 414|161 6]16]16]18]18[18]18]20[2020]202222]22(22[24[24]26]26 28
0.091 - 0.100 2/0202j02| 606/06|06|08]08]08/08]10[10[10[10[12]12(12]12[14[14]1 4|1 4]16]16]16]1 6181 81 8]1 8]20[20{20]20[22[22[22(22[24]24 24 ]26]26 28
0101 - 0.120 12/02/02/02/02/04) 6 losjoe|08|08|08[10]10]10[10[10{12[12[12]14]14]14[14]14]18]16]16]18]1 8[1 81 8]18]20[20[20]2222}22[22(22[24 24|24 ]26 26 2828
0.121 - 0.140 h2/02/02/02/04j04j04/0406l08l06l06|08l08]08|08]10]10]1010]12[12[12[12]14/14]14]14]16]1 61 61 6]1 8]1 81 8]18120[20]20(20/22(22[22/2224]24]24]24 26262812830
0.141 - 0.150 12/02/02/04/04104/04 /06| beoebaloa]oaloa\owww!z|2|212141414141313115mluhana‘!lg.m.,. 20[22[2212222]2424124]2426]26126(2828130]
0.151 - 0.170 2/02/04 04040slosloslosloslosloslos]10[10]10]12)12[12[12[12]14]14]14]16]16]16]16]1 6]1 8]1 81 8[20]20/20/20/20{22]22]22]24 24]24]24]24]26]28[28 2812813030
0.171 - 0.190 2/02/04 loelosjosloslosjosloslos]10[10[10[10]12]12[12[12[14]14[14]14]16]16]16]16]18]1 81 818]20[20[20[20/22/22]22]22/24]24 24 24]26]26[26]26(28]281303032
0.191 - 0.199 2/02/04 08/06/06/08J08[0810810[10/10[10{12]12{12{12]14]14]14]14]16]16]16]16[18]18/1 8]1 8]20[20[20/20[22[22]22(22[2424]24 24]26]28]28[28]28(28/28/303032
0.200 - 0.300
0.301 - 0.320 |04/06/06/08J08[10]10110[10[10)12|12]12[14]14]14[14]14[16]16]16]18118]18[18]1820{20[20/22]22]22]22]22]24]24]24]26/26|26(26|26/28/28]28/30[30/30{30/30/32/32/32 3434
0.321 - 0.325 slosloslos 10]10[10[10]12[12]12)12[14]14]14[14]16]161 6]1 61181 8]1 8]18]20[20[20]20{22[22[22]2 2 4[24[24]24 2626 |26 26]28]28/2828/303030[30132/32/32(32/34 /34
0.326 - 0.340 |06/06/08/08]1010[10/1012[12[12]12[14[14]14]14]16[16]16]1 6[18[18]1 8]1820[202020[22[22]22]22]24 4[24]24]26[26/26]26 28(28]26]28/30/30[30/30/32[32/32/32/34 ]34
0.341 - 0.350 [0606/08J08]10]10[10/12]12[12)12]12{14]14]14]16]16]1 6[1 6]16]18]18]18]20[2020(20{20{22(22/22(24]24124]24 24 2626 |26]28/28/28/28(28/30/3030/32/32/32[32/32/34 34|
0.351 - 0.370 jo808jos[10[10[12)12/1212]12]14]14]14]16]16]16]16]1 6]18]18]18]20[20[20[20]20(22[22[22[24]24]24]2424 26 |26[26[28/28/28(28|28]30/3030/32[32/32/32/32(34}34/34
0.371 - 0.375 [06losjos[10[10]12[12)12[12[14]14]14]14]16]16[16]16]18]18]18]18]20[20/20]20,22/22[22]22/24]24/24/24]26/26{26/26/28/28128/28/30/30/3030/3232[32{32/34/3434/34
0.376 - 0.390 [08/08]10]10[12[12[12)12]14[14[14]14]16]16]16]16]18[18]18]18]20(20]20]20[22(22[22]22]24]24]24]24]26126|26/26]28128(28]2830/3¢ 2[32[32[34/34[34[34
0.391 - 0.400 j08/08[10[10]12[12[12)14[14)14]14[14]16]16]16]18]18]18]18]1820(20(20{22[22]22/22[22]2424]24]26]26 l28}28[28/30(3030[30[30[32[32[32[34]3434[343
0.401 - 0.420 [o8[10[10[12[12[14[14]14[14]14]16]16]16]18]18]18]18]1820[20(20[22(2222[22]22]24124]2 26[26(2626)26[28]28]28[30 30/32/32/32/34[34[34[34[34
0421 - 0.425 j08[10[10[12[12)141414)14]16]16]16]16/18[18]18[18[20[20[20[20(22[22[22[22(24]24]24]24[26(26]26(26228]28[28 28 ]3¢ 32132[3232[34 3434 ]34/
0.426 - 0.440 1010/12]12|14/14[1414)16[16]16]16]18]18]18]18/20/20[20[20[22]22[22|22]24/24]24]24]26(26]26]26(282828]28[30 3¢ 32(32[32[34[3434[34
0.441 - 0.450 [10/10/12]1214)14[14]16[16]16]16]16]18[18[18[20[20[20/20[20[2222[22/24]2424]24]24]26(26|26]28282828(28/3030[30/32[32(32/32]32/34/34 34
0451 - 0.470 [10)12]12/14)14/16]16[16]1616]18]18]1820/20[20[20(20,22(22]22|24]24]24/24]24]26]26126]28(26]28]2828/30[30[30[32[32/32[32/32[34/3434
0471 — 0.475 [1012]12[1414)18[16)16]16]18[18]18]18]20[20[2020[2222[22]22]24]24'24]24]26[26]26]26(28(28]28]28530 34[3434[34
0476 — 0.490 |121214/14]16[16]16]16]18(18)18[18/2020/20(2022(22[22|22[24|24]24/24/26]26(26]26/28]28(26]28]3030) 34]34]34
0.491 - 0.500 [12)12)14]14]16]16]16[1818[18]18]18[20(20[20[2222[22[22[22]24]24]24/26/26]26|26/26]28(28]28/30{3030| 343434
0.501 - 0.520 [1214)1416)16]18]18/18)18]1820[20[20[22[22]22[22[22]24/24]24]26]26(26]26]26(28]28128/30[30/30[3030[32[32/32[34 34341343
0.521 - 0.525 [12]1414)16]16]18]18]18)18[20/2020/20(2222(22[22[24]24 24]24]26[26]26(26]28[28]28]28 30B2[32/32[3234]34/3434
0.526 — 0.540 |14)14[16]16]18]18|18]1820/2020[20|22(22(22[22]24]24]24]24]26]26(26(26|28]28[28]2830 32h2[32[32[3434]34/34)
0.541 — 0.550 |14/14]16]16]18]18]18/20[20[20[20[20[22[2222[24[24]2424]24]26]26(26/28|28]28[28]28[30[30[30[32{323232/32]34 B4 34
0.551 — 0.670 |14]16]16]18(18/20[20[20[20[20[22(22]22[24]24]24(24]24]26(26]26|28]28]28|2828[30/30/303232/32[32]32[34|34/34
0.571 - 0.675 |14]16]16/18[18[20[20(20/20[22(22|2222[24]24]24[24]26|26(26]26|28]28(28]28]30/30/30/30/32[32/32[32B 4 34/34/34
0.576 — 0.590 |16/16)18/18(20[20[20/20[22[22(22]22[24[24]24]24]26]26]26]26]2828]28]28]30[30[30/30[32{32{32[32[34134[34]34
0.591 - 0.600 |16]16)18118[20[20/20[22]22[22]22[22]24]24]24]26[26[26[26]26[28]28[2830) 30/30[32[32[32[34[34B4[3434|
0.601 - 0.620 |16]18]1820(20(22/2222[22[22[24]24]24]26[26(26]26]26]28]28]28]30 0[3232[32[34134[34/34p4
0.621 - 0.625 |16/18[18120[20[22/22/22/22(24[24[24]24]26[26(26[26]28]28]28[28[30] 32[32|32[32[34[34[34/34
0.626 - 0.640 |18[18[20120/22(22/22/2224]24/24/24/26)26|26/26 28/28'28(28[30/3 2|32(32{34[34[34[34|
0.641 - 0.650 [18[18120[20[2222)22 24]24]24]24]24 2626(26(28]28]28(2828[30[30/30,32[32[32[32[32[34]34]3
0.651 - 0.670 |18/20[20[22[22[24]24/24]24]24126(26 26 28)28]28[28 32[32/32[3232[34[34[34
0671 - 0675 18/20120[22(22/24/2424]/24]26]26]26 26(28]28]28(28[30:30[30/30/32(32/32/32[34/34/34 3
0.676 - 0.690 [20(20[22/22|24/24/24/24(26(26/26(26,28/28/28/28/30(30130/30(32:32/32/32/34/34 34|34
0.691 - 0.700 [20[20[22:22[24 24(24,26[26]26 c,n,.E,.,- 30/30130/30/30(32i32/32(34[34[34[34[34
0.701 - 0.720 |20222224]24/26/26|26]2626)28]28,28]30/30/30/30]30/32(32(32/34/34/34/34/34
0.721 - 0.725 [20(22/22124[24]26 26:26]26 28(28]28/28(30(30/30[30[32/32/3232[34/34/34/34
0.726 - 0.740 22]22(24]24]2626,26,26]28]28,28[28 32(32[34[34]34]34|
0.741 — 0.750 [22/22]2424[26(26]26|28(28[28[2828(30/30[30/32/32/32|32(32[34 34]34
0.751 - 0.770 |22|24]24/26]2628|28/28(28]2830/30[30[32[32[32[32|32[34(34/34
0.771 - 0.775 |22|24/24/26]2628128(28]28]30[30/30(30[32(32[32|32/34/34/34/34
0.776 - 0.790 24(24(26)26 28]28/28(28[30[30/30(30[32;32)32|32(34[34/34/34
0.791 - 0.800 24[24[26 515119[,- 30 2[34[34/34(34/34)
0.801 - 0.820 24[2626(28 23]..-?{«.-‘ 30| 34/34(34[34
0821 - 0.825 24/26/26[28(2830,30,30) 343434
0826 - 0840 34343434 Shim thicknesses mm (in.)
0.841 - 0.850 34]34[34] o ——
0851 - 0870 34 Shim|  ypickness Shim{  tpickness
0871 - 0875 34 No. No.
O o 02 |2.500 (0.0984)| 20 [2.950 (0.1161)
0.901 - 0925
0926 = 0950 [30/30/32/32343434] 04 |2.550 (0.1004)| 22 [3.000 (0.1181)
0.951 - 0.975 |30(32(32{34(34
0.976 — 1000 32323434 06 |2.600 (0.1024)| 24 |3.050 (0.1201)
1001 - 1025 [32[34/34
Y026 — 080 el 08 |2.650 (0.1043)| 26 [3.100 (0.1220)
1081 - 1076 34 , 10 |2.700 (0.1063)| 28 |3.150 (0.1240)
Exhaust valve clearance (cold):
0.20 — 0.30 mm (0.008 — 0.012 in.) 12 |2.750 (0.1083)| 30 |3.200 (0.1260)
Example: A 2.800 mm shim is installed 14 |2.800 (0.1102)| 32 [3.250 (0.1280)
and the measured clearance 16 |2.850 (0.1122)| 34 |3.300 (0.1299)
is 0.450 mm.
Replace the 2.800 mm shim 18 [2.900 (0.1142)

with shim No. 22 (3.000 mm).
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Check Connector

EM4664

EM4630

INSPECTION AND ADJUSTMENT OF
IGNITION TIMING

(See page 1G-11)

INSPECTION AND ADJUSTMENT OF IDLE
SPEED (4A-GE)

(See page MA-7)

INSPECTION AND ADJUSTMENT OF IDLE
SPEED (4A-GZE)
1. INITIAL CONDITIONS
(a) Engine at reach normal operating temperature
(b) Air cleaner installed

(c) All pipes and hoses of air induction system con-

nected
(d) All vacuum lines connected

NOTE: All vacuum hoses for EGR systems, etc. should

be properly connected.

(e) EFI system wiring connectors fully plugged
(f)  All accessories switched OFF

(@) Transmission in ‘N’ range

2. CHECK ISC VALVE SYSTEM (See page FI-106)

3. CONNECT TACHOMETER (See page 1G-2)

4. ADJUST IDLE SPEED

(a) Using a service wire, short terminals T and E, of

check connector.

(b) Check the idle speed.
Idle speed: 800 rpm

(c) If the idle speed is not as specified, adjust the idle
speed by turning the IDLE SPEED ADJUSTING

SCREW.

NOTE: Only when the IDLE SPEED ADJUSTING SCREW

is fully closed is 850 — 900 rpm possible.
(d) Remove the service wire.

EM-11
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\ Service Wire

FI2854

Voltmeter

jwil
'O:V

FI12942

5.

FURTHER CHECK IDLE SPEED
Idle speed: 800 rpm

If the idle speed is not within this value carry out either of
the belowlisted procedures and then recheck the idle
speed.

Carry out a driving test, including stop-go several times at
a speed above 10 km/h, or start the engine, idle for 30
seconds and then turn the engine off repeatedly. By doing
this, idle data will be stored in the ISC and the idle rpm will
be at specified value.

IDLE HC/CO CONCENTRATION CHECK
METHOD

NOTE: This check is used only to determine whether or
not the idle HC/CO complies with regulations.

INITIAL CONDITIONS
(a) Engine at reach normal operating temperature
(b) Air cleaner installed

(c) All pipes and hoses of air induction system con-
nected

(d) All accessories switched OFF
(e) All vacuum lines properly connected

NOTE: All vacuum hoses for EGR systems, etc. should
be properly connected.

(f)  EFI system wiring connectors fully plugged

(g) Ignition timing set correctly

(h) Transmission in N range

(i) Tachometer and HC/CO meter calibrated and at
hand.

START ENGINE

CHECK OXYGEN SENSOR OPERATION

(@) Using a service wire, short the terminals T and E; of
the check connector.

(b) Connect the positive (+) probe of a voltmeter to ter-
minal Vr of the check connector, and negative (-)
probe to terminal E,.

(€) Hold the engine speed at 2,500 rpm for 90 seconds.

(d) Then, maintaining engine at 2,500 rpm, count how
many times needle of voltmeter fluctuates between O
and 5 V.

Minimum needle fluctuation:
8 times for every 10 seconds

If the fluctuation is less than minimum, check the air
induction system. If necessary, see EFI SYSTEM.
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4. RACE ENGINE AT 2,500 RPM FOR APPROX. 90
SECONDS

5. INSERT HC/CO METER TESTING PROBE INTO
TAILPIPE AT LEAST 40 cm (1.3 ft)
6. CHECK HC/CO CONCENTRATION AT IDLE

Wait at least one minute before measuring to allow the
concentration to stabilize, complete the measuring within
three minutes.

If the HC/CO concentration does not conform to regula-
tions, see the following for possible causes.

Troubleshooting

HC CcO Problems Causes

1. Faulty ignition:
® Incorrect timing
® Fouled, shorted or improperly gapped plugs
® Open or crossed high-tension cords
® Cracked distributor cap

High Normal Rough idle Incorrect valve clearance
Leaky EGR valve

Leaky intake and exhaust valves

o wDd

Leaky cylinder

=

Vacuum leak:

PCV hose

EGR valve

Intake manifold

Intake air control valve (4A-GE)
Throttle body

Brake booster line

Rough idle

High Low ( Fluctuating
HC reading

2. Lean mixture causing misfire

1. Restricted air filter

2. Faulty EFI system

Faulty pressure regulator
Clogged fuel return line
Defective water temp. sensor
Defective air temp. sensor
Faulty ECU

Faulty injector

Faulty cold start injector
Faulty throttle position sensor
Air flow meter

Rough idle

High High Black smoke
from exhaust
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EM1570

EM1574

COMPRESSION CHECK

NOTE: If there is lack of power, excessive oil consump-
tion or poor fuel economy after engine tune up, measure
the cylinder compression pressure.

WARM UP ENGINE

REMOVE SPARK PLUGS
Using a plug wrench (16 mm), remove the spark plugs.

DISCONNECT HIGH-TENSION CORD FROM IGNITION
CoiL

DISCONNECT COLD START INJECTOR CONNECTOR
DISCONNECT INJECTOR CONNECTORS

MEASURE CYLINDER COMPRESSION PRESSURE
(a) Insert a compression gauge into the spark plug hole.
(b) Fully open the throttle.

(c) While cranking the engine, measure the compression
pressure.

NOTE: Always use a fully charged battery to insure that
at least 250 rpm can be attained.

(d) Repeat steps (a) through (c) for each cylinder.

Compression pressure:
4A-GE  12.6 kg/cm? (179 psi, 1,236 kPa)
4A-GZE 11.0 kg/cm? (156 psi, 1,079 kPa)

Minimum pressure:
4A-GE  10.0 kg/cm? (142 psi, 981 kPa)
4A-GZE 8.5 kg/cm2 (121 psi, 834 kPa)

Difference between each cylinder:
1.0 kg/cm? (14 psi, 98 kPa) or less

(e) If compression of one or more cylinders is low, pour a
small amount of engine oil into that cylinder through
the spark plug hole and repeat steps (a) through (c)
for the cylinder with low compression.

® If adding oil helps the compression, chances are that
the piston rings and/or cylinder bore are worn or
damaged.

® If pressure remains low, a valve may be sticking or
seated improperly, or there may be leakage past the
gasket.
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TIMING BELT
COMPONENTS

Camshaft Timing
Pulley (EX Side)

Camshaft Timing

Gasket Pulley (IN Side) />

No. 3 Timing

Belt Cover Idler Pulley | 475 (34, 47)

375 (27, 37)

No. 2 Timing
Belt Cover

Water Pump
Pulley

Drive Belt

Crankshaft Timing Pulley
Timing Belt
Tension Spring

Timing Belt Guide
No. 1 Timing Belt Cover

1,400 (101, 137)
Pulley Bolt

Crankshaft Pulley

kg-cm (ft-Ib, N-m)] : Specified torque EM4627

REMOVAL OF TIMING BELT

1. REMOVE RH WHEEL
2. REMOVE ENGINE UNDER COVER

3. (4A-GE with A/C)
REMOVE A/C DRIVE BELT

4. (4A-GZE)
REMOVE ALTERNATOR DRIVE BELT

5. REMOVE DRIVE BELT AND WATER PUMP PULLEY

(a) Loosen the four bolts mounting the pulley to the
pulley seat of the water pump.

(b) Loosen the idler pulley lock nut and adjusting bolt,
and remove the drive belit.

(c) Remove the four bolts and water pump pulley.

EM1576
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EM1570

EM1571
EM1667

EM4568

_EM4569)

EM1579

6.

REMOVE SPARK PLUGS
Using plug wrench (16 mm), remove the spark plugs.

SET NO. 1 CYLINDER TO TDC/COMPRESSION

(@)  Turn the crankshaft pulley and align its groove with
the idler pulley bolt.

(b) Remove the oil filler cap and check that you can see
the cavity in the camshaft.

If necessary, turn the crankshaft pulley one complete
revolution.

REMOVE RH ENGINE MOUNTING INSULATOR

(@) Disconnect the high-tension cords from the ignition
coil.

(b) Disconnect the brake booster vacuum hose from the
intake manifold.

(c) (4A-GE w/ Cruise control)
Disconnect the cruise control vacuum hose from the
intake manifold.

(d) Slightly raise the engine with a jack.

NOTE: Place a wooden block between the jack and
engine.

(e) Remove the mounting through bolt.

(f) Remove the two nuts, bolt and RH engine mounting
insulator.

REMOVE CRANKSHAFT PULLEY

(@) Using SST to hold the crankshaft pulley, loosen the
pulley bolt.

SST 09213-70010 and 09330-00021
(b) Remove SST and pulley bolt.
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(c) Using SST, remove the crankshaft pulley.
SST 09213-31021

EM1580

10. REMOVE TIMING BELT COVERS WITH GASKETS
Remove the ten bolts and timing belt covers with gaskets.

11. REMOVE TIMING BELT GUIDE

EM1598

12. REMOVE TIMING BELT

NOTE: If reusing the timing belt, draw a direction arrow
on the belt (in direction of engine revolution), and place
matchmarks on the pulleys and belt as shown.

EM4474

(a) Loosen the idler pulley bolt, push it left as far as it will
go and temporarily tighten it.

(b) Remove the belt.

EM1583

13. REMOVE IDLER PULLEY AND TENSION SPRING
Remove the bolt, pulley and tension spring.

EM1584
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14. REMOVE CRANKSHAFT TIMING PULLEY

NOTE: If the pulley is difficult to remove by hand,
remove using SST.

SST 09950-20017

15. (4A-GZE)
REMOVE OIL COOLER HOSE

16. (A/T vehicle)
DISCONNECT A/T THROTTLE CABLE

EM1585

17. DISCONNECT ACCELERATOR CABLE

18. (w/ Cruise control)
DISCONNECT CRUISE CONTROL CABLE

19. REMOVE PCV HOSE

20. (4A-GE)
REMOVE ACCELERATOR LINK AND SPEEDOMETER
CABLE CLAMP

Remove the four bolts, accelerator link and speedometer
cable clamp.

EM1586

21. (4A-GZE w/ Cruise control)
REMOVE ACCELERATOR LINK

Disconnect accelerator rod, and remove the three bolts
and accelerator link.

A )
Lo \~"J){‘L

22. REMOVE CYLINDER HEAD COVERS
(a) Disconnect following wires:

® Engine compartment cooling fan motor connector
® Noise filter connector

® Distributor wire connectors

® QOil pressure sender gauge connector

® (w/ A/C)
Compressor connector

(b) Remove the four bolts, center cover and gasket.

() Remove the eight cap nuts, seal washers, two head
EM1587 covers and gaskets.
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23. REMOVE CAMSHAFT TIMING PULLEYS

Secure the hexagonal portion of the camshaft, remove the
bolt, plate washer and pulley. Remove the two camshaft
pulleys.

CAUTION: Be careful not to damage the cylinder
head with the wrench.

EM1588

INSPECTION OF TIMING BELT COMPONENTS
1. INSPECT TIMING BELT

N CAUTION:
m @ e Do not bend, twist or turn the timing belt inside out.

N M ¢ Do not allow the timing belt to come into contact
e with oil, water or steam.
{‘/ﬁ% e Do not utilize timing belt tension when installing or
! removing the mount bolt of the camshaft timing
EM0126 pulley.

If there are defect as shown in the figures, check the
following points:

(@) Premature parting

® Check for proper installation.
o ® Check timing cover gasket for damage and proper
installation.

EMO127

(b) If the belt teeth are cracked or damaged, check to
see if either the camshaft or water pump is locked.

EMO128

() If there is noticeable wear or cracks on the belt face,
check to see if there nicks on side of the idler pulley
lock.

/
%
,,%
%//

EMO129
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~ P

EMO0130

EMO131

EM4280

je————— 435 mm

EM2454

(d) If there is wear or damage on only one side of the
belt, check the belt guide and the alignment of the
each pulley.

(e) If there is noticeable wear on the belt teeth, check
timing cover for damage and check for correct
gasket installation. Check for foreign material on the
pulley teeth.

If necessary, replace the timing belt.

INSPECT IDLER PULLEY
Check the turning smoothness of the idler pulley.
If necessary, replace the idler pulley.

INSPECT TENSION SPRING
(a) Measure the free length of the tension spring.
Free length: 43.5 mm (1.713 in.)

If the free length is not as specified, replace the tension

spring.

(b) Measure the tension of the tension spring at the
specified installed length.

Installed tension: 9.97 kg (22.0 Ib, 98 N-m)
at 50.2 mm (1.976 in.)
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EM-21

Timing Mark
N

EM1589

6’@‘3

‘e
| (2
N

7.

EM1590

EM1586

INSTALLATION OF TIMING BELT
(See page EM-15)

1.

INSTALL CAMSHAFT TIMING PULLEYS

(a) Position the knock pin of the camshafts as shown in
the figure.

(b) Align the camshaft knock pin with the knock pin
groove of the pulley, and slide the pulley, facing the
timing mark upward.

(c) Secure the hexagonal portion of the camshaft, and
install the plate washer and bolt. Torque the bolt.

Torque: 475 kg-cm (34 ft-lb, 47 N'm)

CAUTION: Be careful not to damage the cylinder
head with the wrench.

INSTALL CYLINDER HEAD COVERS WITH GASKET

(a) Apply seal packing to the cylinder head as shown in

the figure.
Seal packing: Part No. 08826-00080 or equivalent
(b) Install the gaskets to the head covers.

(c) Install the two head covers with the four seal
washers and cap nuts.

Torque: 130 kg-cm (9 ft-Ib, 13 N'm)
(d) Install the gasket to the center cover.
(e) Install the center cover with the four bolts.
Connect the following wires:
® Distributor wire connector
® Engine compartment cooling fan motor connector
® Qil pressure sender gauge connector

® (w/ A/C)
Compressor connector

® Noise filter connector

(4A-GE)
INSTALL ACCELERATOR LINK AND SPEEDOMETER
CABLE CLAMP

Install the accelerator link and speedometer cable clamp
with the four bolts.
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EM4404

EM1592

EM4430

4.

10.

11.

12.

(4A-GZE w/ Cruise control)
INSTALL ACCELERATOR LINK

(a)

b)

Install the accelerator link with the three bolts.
Connect the accelerator rod.

INSTALL PCV HOSE

(w/ Cruise control)
CONNECT CRUISE CONTROL CABLE

CONNECT ACCELERATOR CABLE

(A/T vehicle)
CONNECT A/T THROTTLE CABLE

(4A-GZE)
INSTALL OIL COOLER HOSE

INSTALL CRANKSHAFT TIMING PULLEY

Align the pulley set key with the key groove of the pulley,
and slide the pulley.

TEMPORARILY INSTALL IDLER PULLEY AND
TENSION SPRING

(a)

(b)
(c)

Install the pulley with the bolt. Do not tighten the bolt
yet.

Install the tension spring.

Pry the pulley toward the left as far as it will go and
tighten the bolt.

SET NO. 1 CYLINDER TO TDC/COMPRESSION

(a)

(b)

Align the timing marks of the camshaft timing pulleys
and No. 4 timing belt cover by turning the camshafts.

Align the timing marks of the crankshaft timing
pulley and oil pump body by turning the crankshaft.
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EM4474

r Tension

EM4431

EM1583

EM4526

EM4525

13.

14.

INSTALL TIMING BELT
CAUTION: The engine should be cold.

NOTE: If reusing the timing belt, align the points marked
during removal, and install the belt with the arrow pointing
in the direction of engine revolution.

Install the timing belt, insuring the tension between the
intake camshaft and crankshaft timing pulleys.

CHECK VALE TIMING AND TIMING BELT
DEFLECTION

(a) Slowly loosen the idler pulley bolt.

(b) Temporarily install the crankshaft pulley bolt, and
turn the crankshaft pulley two revolutions from TDC
to TDC.

NOTE: Always turn the crankshaft clockwise.

(c) Check that each pulley aligns with the timing marks
as shown in the figure.

If the marks do not align, remove the timing belt and
reinstall it.
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EM4405

EM4406

EM1596

EM1597

A 20 mm
(0.79 in.)

B 30 mm
(1.18 in.)

C42 mm
(1.65 in.)

Length C —

ET

EM1598

(d) Torque the idler pulley bolt.
Torque: 375 kg-cm (27 ft-lb, 37 N'm)

(e) Check that there is belt deflection at the position
indicated in the figure.

Deflection: 4 mm (0.16 in.) at 2 kg (4.4 Ib, 20 N)

If the deflection is not as specified, adjust with the idler

pulley.
(f) Remove the temporarily installed crankshaft pulley
bolt.

15. INSTALL TIMING BELT GUIDE
Install the guide, facing the cup side outward.

16. INSTALL TIMING BELT COVERS
(@) Install the gaskets to the belt covers.

(b) Install the No. 1, No. 2 and No. 3 belt covers with the
ten bolts.

NOTE: Each bolt length is indicated in the figure.
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EM1599

EM4569

EM4568

EM1576

17.

18.

19.

20.

21.

22,

23.
24,

INSTALL CRANKSHAFT PULLEY

(@) Align the pulley set key with the key groove of the
pulley, slide the pulley.

(b) Using SST, install and torque the the bolt.
SST 09213-70010 and 09330-00021
Torque: 1,400 kg-cm (101 ft-lb, 137 N'm)

INSTALL RH ENGINE MOUNTING INSULATOR

(a) Install the RH engine mounting insulator to the engine
with the two nuts and bolt.

(b) Align the RH mounting insulator into the bracket and
temporarily install the mounting through bolt.

() Lower the engine and remove the jack.

(d) Tighten the mounting through bolt.
Torque: 600 kg-cm (43 ft-lb, 58 N'm)

(e) (4A-GE w/ Cruise control)
Connect the cruise control vacuum hose to the intake
manifold.

(f) Connect the brake booster vacuum hose to the intake
manifold.

(@ Connect the high-tension cords to the ignition coil.
INSTALL SPARK PLUGS

(See page 1G-6)

INSTALL WATER PUMP PULLEY AND DRIVE BELT

(a) Install the water pump pulley with the four bolts.

(b) Install and adjust drive belts.
(See page MA-4)

(c) Stretch the belt tight and tighten the four pulley bolt.

(4A-GZE)
INSTALL AND ADJUST ALTERNATOR DRIVE BELT
(See page MA-4)

(4A-GE with A/C)
INSTALL AND ADJUST A/C DRIVE BELT
(See page MA-4)

INSTALL ENGINE UNDER COVER
INSTALL RH WHEEL
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CYLINDER HEAD (4A-GE)
COMPONENTS

Cylinder Head Cover

Cylinder Head Center Cover

EGR Valve @ Gasket
Adjusting Shim

/ Valve Lifter

@/ Valve Keepers

%4 Valve Spring Retainer
///;

?é/OValve Stem Oil Seal
2, — & Snap Ring
Q— Valve Guide Bushing
Z— Valve Spring Seat

o 1st 300 (22, 29)
2nd 90° turns
3rd 90° turns

99%
M o Cylinder Head
Rear Cover
& Gasket

Cylinder Head

Manifold
Stay

& Gasket

&< f?ﬁ/

475 (34, 47) '%
_ Z

Q) o

No. 3 Timing Belt
Cover

Camshaft
Timing Pulley

Water Pump
No. 2 Timing Belt Pulley
Cover

[1.400 (101,137 |

Exhaust Manifold
Upper Heat Insulator

Crankshaft
Pulley

Exhaust Manifold

kg-cm (ft-lb, N-m) : Specified torque Exhaust Manifold

€ Non-reusable part Lower Heat Insulator EMas28
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EM-27

EM3169)

EM1586

EM1603

58 O@
e!‘

(==

=Y

<)

EM2293

REMOVAL OF CYLINDER HEAD
(See page EM-26)

1.

10.

11.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

REMOVE ENGINE HOOD
REMOVE ENGINE UNDER COVER

DRAIN ENGINE COOLANT
(See page CO-3)

REMOVE AIR RESONATOR

REMOVE NO. 1 AIR CLEANER HOSE

(a) Disconnect the vacuum hose from the air cleaner
hose.

(b) Disconnect the VSV and air flow meter connector.

(c) Loosen the two clamp bolts and remove the air
cleaner hose.

REMOVE ACCELERATOR LINK AND SPEEDOMETER
CABLE CLAMP

(@) (w/ Cruise control)
Disconnect the cruise control cable.

(b) Disconnect the accelerator cable and connecting rod.

(c) Remove the four bolts,
speedometer cable clamp.

accelerator link and

DISCONNECT FOLLOWING VACUUM HOSES:

® Brake booster hose
® (w/ Cruise control)
Cruise control vacuum hose from intake manifold

DISCONNECT HEATER HOSE FROM CYLINDER HEAD
REAR COVER

DISCONNECT NO. 1 RADIATOR HOSE FROM WATER
OUTLET HOUSING

REMOVE PCV HOSE
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F12496

EM4652

EM4499

12.

13.

14.

15.

16.

17.

18.

REMOVE EGR VALVE WITH PIPES
(a) Remove the EGR vacuum modulator and bracket.

(b) Remove the accelerator cable clamp from the engine
hanger.

{c) Remove the union bolt, four bolts and EGR valve with
pipes and gaskets.

REMOVE COLD START INJECTOR PIPE
(a) Disconnect the cold start injector connector.

(b) Remove the two union bolts, cold start injector pipe
and four gaskets.

NOTE: Slowly loosen the union bolts.

REMOVE NO. 1 FUEL PIPE

(@) Remove the union bolt and two gaskets, and discon-
nect the No. 1 fuel pipe from the delivery pipe.

(b) Remove the two bolts and disconnect the No. 1 fuel
pipe from the intake manifold and cylinder head rear
cover.

REMOVE PRESSURE REGULATOR
(a) Disconnect the vacuum hose.
(b) Disconnect the fuel hose from the No. 2 fuel pipe.

(c) Remove the bolt, and disconnect the No. 2 fuel pipe
from the cylinder head rear cover.

(d) Remove the two bolts and pressure regulator with
the No. 2 fuel pipe.

DISCONNECT HIGH-TENSION CORDS FROM
IGNITION COIL

DISCONNECT NO. 2 AND NO. 3 WATER BY-PASS
HOSES FROM AUXILIARY AIR VALVE

REMOVE VACUUM PIPE AND CYLINDER HEAD REAR
COVER

(a) Disconnect the water temp. sensor connector.

(b) (w/ A/C)
Disconnect the water temp. switch connector.

(c) Remove the vacuum hoses from the vacuum pipe.

(d) Remove the four bolts, vacuum pipe, cylinder head
rear cover and wire clamp.
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19. DISCONNECT FOLLOWING CONNECTORS AND
WIRES:

® Engine compartment wire connector from the engine
compartment main wire

® Cold start injector time switch connector

® Engine compartment cooling fan temp. sensor connec-
tor

® Throttle position sensor connector

® (w/ A/C)
VSV connector (for pressure regulator)

® |njector connectors

® Ground strap from intake manifold

® Two igniter connectors

® Ground strap (between cylinder head and body)

® Noise filter connector

® Engine compartment cooling fan motor connector

® EGR gas temperature sensor connector (Calif. only)

® \Water temp. sender gauge connector

® (w/ A/C)
Compressor connector

® Oil pressure sender gauge connector

® Starter wire and connector

® VSV connector (for T-VIS)

® Alternator wire and connector

20. LAY WIRE HARNESS TO ONE SIDE WITHOUT
DISCONNECTING IT FROM ENGINE

21. REMOVE DISTRIBUTOR

22. (w/ A/C)
REMOVE A/C DRIVE BELT AND IDLER PULLEY

23. REMOVE DRIVE BELT AND WATER PUMP PULLEY
(See page EM-15)

24. REMOVE FRONT EXHAUST PIPE

(See page LU-5)

25. REMOVE EXHAUST MANIFOLD
(a) Remove the six bolts and upper heat insulator.

EM4593

(b) Remove the bolt, nut and manifold stay.

(c) Remove the three bolts, two nuts exhaust manifold
and gasket.

(d) Remove the three bolts and lower insulator.

EM4618
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FI0949

EM1612

EM4433

EM1615

26.

27.

28.

29.

30.

31.

REMOVE DELIVERY PIPE WITH INJECTORS

(@) Remove the three bolts, and then remove the delivery
pipe with the injectors.

NOTE: When removing the delivery pipe, be careful not
to drop the injectors.

(b) Remove the four insulators and three spacers from
the cylinder head.

REMOVE INTAKE MANIFOLD AND INTAKE AIR
CONTROL VALVE

(@) Remove the manifold stay.

(b) Disconnect the vacuum hose from the intake air con-
trol valve.

(c) Remove the two bolts and VSV with vacuum tank.

(d) Remove the two nuts and seven bolts.

(e) Remove the manifold and air control valve with the
gaskets.

REMOVE WATER OUTLET WITH NO. 1 BY-PASS PIPE
AND DRIVE BELT ADJUSTING BAR

(a) Disconnect the water by-pass hose.

(b) Remove the three bolts, water outlet with the No. 1
by-pass pipe, drive belt adjusting bar and gasket.

REMOVE CYLINDER HEAD COVERS
(See steps 19 to 22 on page EM-18)

REMOVE SPARK PLUGS
Using plug wrench (16 mm), remove the spark plugs.

INSPECT VALVE CLEARANCE
(See page EM-7)
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EM1717

EM4568

EM4569

EM4625

EM4600

32.

33.

34.

35.

36.

SET NO. 1 CYLINDER TO TDC/COMPRESSION

(a) Turn the crankshaft pulley and align its groove with
the idler pulley bolt.

(b) Check that the valve lifters on the No. 1 cylinder are
loose. If not, turn the crankshaft pulley one complete
revolution.

REMOVE RH ENGINE MOUNTING INSULATOR
(a) Slightly raise the engine with a jack.

NOTE: Place a wooden block between the jack and
engine.

(b) Remove the mounting through bolt.

(c) Remove the two nuts, bolt and RH engine mounting
insulator.

REMOVE CRANKSHAFT PULLEY
(See step 9 on page EM-16)

REMOVE NO. 3 AND NO. 2 TIMING BELT COVERS
WITH GASKETS

Remove the seven bolts, No. 3 and No. 2 timing belt
covers.

REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEYS

(a) Place matchmarks on the camshaft timing pulleys
and belt.
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EM4596

EM4623

EM4573

EM1621

EM1622

37.

38.

39.

40.

(b) Loosen the idler pulley bolt, push it left as far as it will
go and then temporarily tighten it.

(c) Remove the timing belt from the camshaft timing
pulleys.

NOTE:

® Support the belt so the meshing of the crankshaft tim-
ing pulley and timing belt does not shift.

® Be careful not to drop anything inside the timing belt
cover.

® Do not allow the belt to come into contact with oil,
water or dust.

REMOVE CAMSHAFT TIMING PULLEYS

Secure the hexagonal portion of the camshaft, remove the
bolt, plate washer and pulley.
Remove the two camshaft pulleys.

CAUTION: Be careful not to damage the cylinder
head with the wrench.

REMOVE RH MOUNTING BRACKET
Remove the three bolts and bracket.

REMOVE NO. 4 TIMING BELT COVER
Remove the seven bolts and No. 4 timing belt cover.

INSPECT CAMSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the camshaft back and forth.

Standard clearance: 0.08 — 0.19 mm
(0.0031 — 0.0075 in.)
0.30 mm (0.0118 in.)

If clearance is greater than maximum,
camshaft and/or cylinder head.

Maximum clearance:
replace the
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EM-33
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EM1623
EM2594
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EM1624

41.

42,

REMOVE CAMSHAFTS

(@) Uniformly loosen and remove the bearing cap bolts in
several passes, in the sequence shown.
(b) Remove the bearing caps, oil seal and camshaft.

NOTE: Arrange the intake and exhaust camshafts.

REMOVE CYLINDER HEAD

(@) Using SST, uniformly loosen and remove the ten
cylinder head bolts in several passes, in the sequence
shown.

SST 09205-16010

CAUTION: Head warpage or cracking could result
from removing bolts in incorrect order.

(b) Lift the cylinder head from the dowels on the cylinder
block and place the head on wooden blocks on a
bench.

NOTE: If the cylinder head is difficult to lift off, pry with

a screwdriver between the cylinder head and block
saliences.

CAUTION: Be careful not to damage the cylinder
head and cylinder block surfaces of cylinder head
gasket side.
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DISASSEMBLY OF CYLINDER HEAD
(See page EM-26)

1. REMOVE VALVE LIFTERS AND SHIMS

EM4436

NOTE: Arrange the valve lifters and shims in correct
order.

(60
10,

3. REMOVE ENGINE ROOM TEMP. SENSOR BRACKET
AND LH ENGINE HANGER

B0 (©BOo

BO0 O
Lo @

B0 @O
B0 Qo

OO
@@ 2. REMOVE GROUND STRAP AND RH ENGINE HANGER
%%

(B0

4. REMOVE VALVES

(@) Using SST, compress the valve spring and remove
the two keepers.
SST 09202-70010

(b) Remove the spring retainer, valve spring, valve and
spring seat.

K,
§

NOTE: Arrange the valves, valve springs, spring seats
and spring retainers in correct order.

EM2106

(c) Using needle-nose pliers, remove the oil seal.

EM4437
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INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

1. CLEAN TOP OF PISTONS AND TOP OF BLOCK

(@) Turn the crankshaft and bring each piston to top
dead center (TDC). Using a gasket scraper, remove all
the carbon from the piston top.

(b) Remove all the gasket material from the top of the
cylinder block.

B1814 (€) Using compressed air, blow carbon and oil from the
bolt holes.

WARNING: Protect your eyes when using high
pressure air.

2. REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material from
the head and manifold surfaces.

CAUTION: Be careful not to scratch the surfaces.

EM0621

3. CLEAN COMBUSTION CHAMBER

Using a wire brush, remove all the carbon from the com-
bustion chambers.

CAUTION: Be careful not to scratch the head gasket
contact surfaces.

82408

4. CLEAN VALVE GUIDE BUSHINGS

Using a valve guide brush and solvent, clean all the valve
guide bushings.

|
Z

777072
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I I 2007

82409
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EMO0623)

EMO0850
EM4446
EM4447
EM4448

EMO0851

EM0580

CLEAN CYLINDER HEAD
Using a soft brush and solvent, throughly clean the head.

CAUTION: Do not clean the head in a hot tank as this
would seriously damage it.

INSPECT CYLINDER HEAD FOR FLATNESS

Using a precision straight edge and feeler gauge, measure
the surfaces contacting the cylinder block and manifold
for warpage.

Maximum surface warpage:
Cylinder block side 0.05 mm (0.0020 in.)
Intake manifold side 0.05 mm (0.0020 in.)
Exhaust manifold side 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder
head.

INSPECT CYLINDER HEAD FOR CRACKS

Using a dye penetrant, check the combustion chamber,
intake and exhaust ports, head surface and the top of the
head for cracks.

If a crack is found, replace the head.

CLEAN VALVES

(@) Using a gasket scraper, chip any carbon from the
valve.

(b) Using a wire brush, throughly clean the valve.
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—_—

EM2588 EM2589

B6095

EMO0852

9.

INSPECT VALVE STEM AND GUIDE BUSHINGS

(@) Using a caliper gauge, measure the inside diameter of
the guide bushing.

Bushing inside diameter:
6.010 — 6.030 mm (0.2366 — 0.2374 in.)

(b) Using a micrometer, measure the diameter of the
valve stem.

Valve stem diameter
Intake 5.970 — 5.985 mm
(0.2350 — 0.23566 in.)
Exhaust 5.965 — 5.980 mm
(0.2348 — 0.2354 in.)

(c) Subtract the valve stem measurement from the valve
guide bushing measurement.

Standard stem oil clearance:
Intake 0.025 — 0.060 mm
(0.0010 — 0.0024 in.)
Exhaust 0.030 — 0.065 mm
(0.0012 — 0.0026 in.)

Maximum stem oil clearance:
intake 0.08 mm (0.0031 in.)
Exhaust 0.10 mm (0.0039 in.)

If the clearance more than maximum, replace the valve
and guide bushing.

10. IF NECESSARY, REPLACE VALVE GUIDE BUSHING

(a) Insert an old valve wrapped with tape into the valve
guide bushing and break off the valve guide bushing
by hitting it with a hammer.

CAUTION: Be careful not to damage the liter port.

(b) Gradually heat the cylinder head to 80 — 100°C
(176 — 212°F).
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SST

EMO0630

EM1626

Both intake and exhaust

Bushing bore mm (in.) Bushing size
11.000 - 11.027
(0.4331 - 0.4341) Use STD
Over 11.027
(0.4341) Use O/S 0.05

i LILIILLTTATTY e

EM0852

EM0632

(c) Using SST and a hammer, drive out the valve guide
bushing.

SST 09201-70010

(d) Using a caliper gauge, measure the valve guide bore
of the cylinder head.

Standard valve guide bore (cold):
11.000 — 11.027 mm (0.4331 — 0.4341 in.)

(e) Select a new guide bushing (STD size or O/S 0.05).

If the bushing bore diameter of the cylinder head is greater
than 11.027 mm (0.4341 in.), machine the bushing bore
to the following dimension:

Rebored cylinder head bushing bore dimension:
11.050 — 11.077 mm (0.4350 — 0.4361 in.)

If the bushing bore diameter of the cylinder head is greater
than 11.077 mm (0.4361 in.), replace the cylinder head.

(f)  Gradually heat the cylinder head to 80 — 100°C (176
- 212°F).

(@ Using SST and a hammer, drive in a new valve guide
bushing until the snap ring makes contact with the
cylinder head.

SST 09201-70010
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(h) Using a sharp 6 mm reamer, ream the valve guide
bushing to obtain specified clearance between the
valve guide bushing and new valve stem.

Intake clearance: 0.025 — 0.060 mm
(0.0010 — 0.0024 in.)

Exhaust clearance: 0.030 — 0.065 mm
(0.0012 — 0.0026 in.)

INSPECT AND GRIND VALVES

(a) Grind the valve enough only to remove pits and car-
bon.

(b) Check that the valve is ground at the correct valve
face angle.

Valve face angle: 44.5°

(c) Check the valve head margin thickness.

Standard margin thickness: 0.8 — 1.2 mm

(0.031 — 0.047 in.)
Minimum margin thickness: 0.5 mm (0.020 in.)’
If the margin thickness is less than minimum, replace the
valve.

(d) Check the valve overall length.

Standard overall length:
Intake  99.60 mm (3.9213 in.)
Exhaust 99.76 mm (3.9272 in.)

Minimum overall length:
Intake  99.10 mm (3.9016 in.)
Exhaust 99.25 mm (3.9075 in.)

If the valve overall length is less than minimum, replace
the valve.

(e) Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, regrind it with grinder or re-
place the valve if necessary.

CAUTION: Do not grind off more than the minimum
overall length (See above).
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INSPECT AND CLEAN VALVE SEATS

(a) Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

(b) Check the valve seating position.

Apply a thin coat of prussian blue (or white lead) to
the valve face. Install the valve. Lightly press the
valve against the seat. Do not rotate the valve.

(c) Check the valve face and seat for the following.

@ |f blue appears 360° around the face, the valve is
concentric. If not, replace the valve.

® |f blue appears 360° around the valve seat, the
guide and seat are concentric. If not, resurface the
seat.

® Check that the seat contact is on the middle of the
valve face with the following width.

1.0 — 1.4 mm (0.039 — 0.055 in.)
If not, correct the valve seat as follows:

(1) If seating is too high on the valve face use 30° and
45° cutters to correct the seat.

(2) If seating is too low on the valve face, use 60° and
45° cutters to correct the seat.
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14.

(d) Hand-lap the valve and valve seat with an abrasive
compound.

(e) Clean the valve and valve seat after hand-lapping.

INSPECT VALVE SPRINGS

(a) Using a steel square, measure the squareness of the
valve springs.

Maximum squareness: 1.8 mm (0.071 in.)

If squareness is greater than maximum, replace the valve
spring.

(b) Using calipers, measure the free length of the valve
spring.
Free length: 41.09 mm (1.6177 in.)

If the free length is not as specified, replace the valve
spring.

(c) Using a spring tester, measure the tension of the
valve spring at the specified installed length.

Installed tension:

14.6 — 17.0 kg (32.2 — 37.5 1b, 143 — 167 N)

at 34.7 mm (1.366 in.)
If the installed tension is not as specified, replace the valve
spring.

INSPECT CAMSHAFT AND BEARING CAPS

(a) Place the camshaft on V-blocks and, using a dial
indicator, measure the circle runout at the center
journal.

Maximum circle runout: 0.04 mm (0.0016 in.)

If the circle runout is greater than the maximum, replace
the camshaft.



EM-42 ENGINE MECHANICAL — Cylinder Head (4A-GE)

EM2101

EM2591

§ EM 1630

i T BT

EMO512

EMO0510;

15.

(b) Using a micrometer, measure the cam lobe height.

Standard cam lobe height: 35.410 — 35.510 mm
(1.3823 — 1.3980 in.)
Minimum lobe height: 35.11 mm (1.3823 in.)

If the cam lobe height is less than minimum, replace the
camshaft.

() Using a micrometer, measure the journal diameter.

Standard diameter: 26.949 — 26.965 mm
(1.0610 — 1.0616 in.)

If the journal diameter is less than specified, replace the
camshaft.

(d) Check the bearings for flaking or scoring.

If bearings are damaged, replace the cylinder head and
camshaft.

INSPECT CAMSHAFT OIL CLEARANCE

(@) Clean the bearing caps and camshaft journal.
(b) Place the camshaft in the cylinder head.

(c) Lay a strip of Plastigage across each journal.

(d) Install the bearing caps.
(See step 2 on page EM-47)

Torque: 130 kg-cm (9 ft-lb, 13 N:m)
NOTE: Do not turn the camshaft.
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(e} Remove the bearing caps.
() Measure the Plastigage at its widest point.

Standard oil clearance: 0.035 — 0.072 mm
Q_C_X_le(\ | (0.0014 — 0.0028 in.)

—\ /- Maximum oil clearance: 0.10 mm (0.0039 in.)
= J' L - If the oil clearance is greater than maximum, replace the
N A A o A camshaft. If necessary, replace the bearing caps and
cylinder head as a set.
(g0 Completely remove the Plastigage.
EMO0513

16. INSPECT VALVE LIFTERS AND LIFTER BORES
(a Using a micrometer, measure the lifter diameter.

Lifter diameter: 27.975 — 27.985 mm
(1.1014 — 1.1018 in.)

EM2196

(b) Using a caliper gauge, measure the lifter bore
diameter of the cylinder head.

Lifter bore diameter: 28.000 — 28.021 mm
(1.1024 — 1.1032 in.)

LY (c) Subtract the lifter diameter measurement from the
lifter bore diameter measurement.

D < Standard oil clearance: 0.015 — 0.046 mm
(0.0006 — 0.0018 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

EM1631 If the oil clearance is greater than maximum, replace the
lifter. If necessary, replace the cylinder head.

17. INSPECT INTAKE, EXHAUST MANIFOLDS AND AIR
CONTROL VALVE

Using a precision straight edge and feeler gauge, check
the surfaces contacting the cylinder head or air control
valve for warpage.

Maximum warpage:
Intake manifold  0.056 mm (0.0020 in.)
Exhaust manifold 0.30 mm (0.0118 in.)
Air control valve 0.05 mm (0.0020 in.)
(4A-GE only)

If warpage is greater than maximum, replace the manifold
or air control valve.

EM4478
EM4597
EM4444
EM4445
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INSPECTION OF TOYOTA — VARIABLE
INDUCTION SYSTEM (T-VIS)

1. INSPECT AIR CONTROL VALVE

(a) With 300 mmHg (11.81 in.Hg, 40.0 kPa) of vacuum
applied to the actuator, check that the control valve
moves smoothly to the fully closed position.

Vacuum (b) With the vacuum released, check that the valve
quickly fully opens.
EM2692 If abnormal, replace the valve.

2. INSPECT VACUUM TANK
(@) Check that air flows from pipe A to B.

Air
F’i.“f P (b) Check that air does not flow from pipe B to A.
Air A A
L B No Air
L 4
EM4407 EM4408
() Apply 500mmHg (19.69 in.Hg, 66.7 kPa) of vacuum
to pipe A and check that there is no change in
vacuum after one minute.
If there is change, replace the vacuum tank.
N
Vacuum

EM2240

3. INSPECT VACUUM SWITCHING VALVE (VSV)

(@) Connect the VSV terminals to the battery terminals
as illustrated.

(b) Blow into pipe E and check that air comes out of pipe

EC1478

(c) Disconnect the battery.

-
(d) Blow into pipe E and check that air comes out of the
air filter.
If a problem is found, replace the VSV.
e

Battery

EC1479
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ASSEMBLY OF CYLINDER HEAD
(See page EM-26)
NOTE:
® Thoroughly clean all parts to be assembled.

® Before installing the parts, apply new engine oil to all
sliding and rotating surfaces.

® Replace all gaskets and oil seals with new ones.

1. INSTALL VALVES
(@) Install the following parts:
(1) New oil seal
(2) Valve
(3) Spring seat
(4) Valve spring
(6) Spring retainer

CAUTION: Confirm the correct direction of the valve
spring.

(b) Using SST, compress the valve spring and place the
two keepers around the valve stem.

SST 09202-70010

(c) Using a plastic-faced hammer, lightly tap the valve
stem tip to assure proper fit.

2. INSTALL RH ENGINE HANGER AND GROUND STRAP

3. INSTALL LH ENGINE HANGER AND ENGINE ROOM
TEMP. SENSOR BRACKET

4. INSTALL VALVE LIFTERS AND SHIMS
(@) Install the valve lifter and shim.
(b) Check the valve lifter rotates smoothly by hand.

NOTE: Make sure the valve lifters with their shims are
installed in the correct order.
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SST
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Front «m

EM4553

EM4443

INSTALLATION OF CYLINDER HEAD
(See page EM-26)

INSTALL CYLINDER HEAD

NOTE:
® The cylinder head bolts are tighten in three progressive
steps.

® If any of the bolts break or deform, replace them.

(@) Place a new cylinder head gasket in position on the
cylinder block.

CAUTION: Be careful of the installation direction.

(b) Place the cylinder head in position on the cylinder
head gasket.

(c) Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.

(d) First, using SST, install and uniformly tighten the ten
cylinder head bolts in several passes, in the sequence
shown.

SST 09205-16010
Torque: 300 kg-cm (22 ft-1b, 29 N'm)
NOTE: Each bolt length is indicated in the figure.

If any one of the bolts not meet the torque specification,
replace the bolt.

e) Mark the front of the cylinder head bolt head with
paint.

() Second, retighten the ten cylinder head bolts 90° in
the numerical order shown.

(@ Third, retighten the ten cylinder head bolts by an
additional 90°.

(h) Check that the paint mark is now facing rearward.
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INSTALL CAMSHAFTS

(@) Place the camshafts in position on the cylinder head
as shown in the figure.

NOTE: The exhaust camshaft has a distributor drive
gear.

(b) Apply seal packing to the cylinder head as shown in
the figure.

Seal packing: Part No. 08826-0080 or equivalent

(c) Install the bearing caps in their proper locations.

(d) Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(e} Install and uniformly tighten the bearing cap bolts in
several passes, in the sequence shown.

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

(f)  Apply MP grease to new camshaft oil seals lip.
(@ Using SST, tap in the oil seal.
SST 09223-50010

NOTE: Be careful not to install the oil seal slantwise.
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3.

INSTALL NO. 4 TIMING BELT COVER
Install the belt cover with the seven bolts.
Torque: 95 kg-cm (82 in.-lb, 9.3 N'm)

INSTALL RH MOUNTING BRACKET
Install the mounting bracket with the three bolts.
Torque: 400 kg-cm (29 ft-lb, 39 N:m)

INSTALL CAMSHAFT TIMING PULLEYS

(a) Position the knock pin of the camshafts as shown in
the figure.

(b) Align the camshaft knock pin with the knock pin
groove of the pulley, and slide pulley, facing the tim-
ing mark upward.

(c) Secure the hexagonal portion of the camshaft, and
install the plate washer and bolt. Torque the bolt.

Torque: 475 kg-cm (34 ft-lb, 47 N-m)

CAUTION: Be careful not to damage the cylinder
head with the wrench.

INSTALL TIMING BELT
CAUTION: The engine should be cold.

Align the matchmarks of the camshaft timing pulleys and
timing belt, and install the timing belt.

NOTE: Be careful not to shift the meshing of the
crankshaft timing pulley and timing belt.

TEMPORARILY INSTALL CRANKSHAFT PULLEY
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2 Revolutions

EM4414

EM4629

EM4415

EM4416

CHECK VALVE TIMING AND TIMING BELT
DEFLECTION

(@) Slowly loosen the idler pulley bolt.

(b) Turn the crankshaft pulley two revolutions from TDC
to TDC.

NOTE: Always turn the crankshaft clockwise.

(c) Check that each pulley aligns with the timing marks
as shown in the figure.

If the marks do not align, shift meshing of the timing belt
and timing pulley and readjust according to steps 6 to 8.

(d) Torque the idler pulley bolt.
Torque: 375 kg-cm (27 ft-lb, 37 N'm)

(e) Check belt deflection at the position indicated in the
figure.

Deflection: 4 mm (0.16 in.) at 2 kg (4.4 b, 20 N)
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EM1641

EM1642

10.

11.

12.
13.
14.

165.

16.

17.

If the deflection is not as specified, adjust with the idler
pulley.

REMOVE CRANKSHAFT PULLEY
(See step 9 on page EM-16)

INSTALL NO. 2 AND NO. 3 TIMING BELT COVERS
(a) Install the gaskets to the belt covers.

(b) Install the No. 2 and No. 3 belt covers with the seven
bolts.

NOTE: Each bolt length is indicated in the figure.

INSTALL CRANKSHAFT PULLEY
(See step 17 on page EM-25)

INSTALL RH ENGINE MOUNTING INSULATOR
INSPECT VALVE CLEARANCE (See page EM-7)

INSTALL SPARK PLUGS
Using a plug wrench (16 mm), install the spark plugs.
Torque: 180 kg-cm (13 ft-lb, 18 N'm)

INSTALL CYLINDER HEAD COVERS
(See steps 2 to 5 on pages EM-21, 22)

INSTALL WATER OUTLET AND BY-PASS PIPE

(a) Install a new gasket, the water outlet and by-pass
pipe assembly with the three bolts.

Torque:
Cylinder head side
280 kg-cm (20 ft-lb, 27 N-m)
Cylinder block side
130 kg-cm (9 ft-Ib, 13 N'm)
(b) Install the alternator drive adjusting bar with the three
bolts.

Torque: 185 kg-cm (13 ft-Ib, 18 N'm)
INSTALL INTAKE AIR CONTROL VALVE AND INTAKE
MANIFOLD

(a) Using new gaskets, install the intake air control valve
and intake manifold.

Torque: 280 kg-cm (20 ft-lb, 27 N-m)

(b) Install the VSV with vacuum tank, connect the
vacuum hose to the intake air control valve.
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18.

19.

(c) Install the manifold stay.

INSTALL DELIVERY PIPE WITH INJECTORS
(@) Replace the O-ring on to the injector.

(b) Install the four insulators into the injector holes of the
cylinder head.

(c) Install the three spacers on the cylinder head.

(d) Install the injectors on the cylinder head together
with the delivery pipe.

(e) Check that the injectors rotate smoothly.
(f) Install and tighten the three bolts.
Torque: 175 kg-cm (13 ft-lb, 17 N-m)

INSTALL EXHAUST MANIFOLD

(a) Install the lower heat insulator to the manifold with
the three bolts.

(b) Install a new gasket, the exhaust manifold with the
three bolts and two nuts.

Torque: 250 kg-cm (18 ft-lIb, 25 N'm)
(c) Install the manifold stay with the bolt and nut.
Torque: 400 kg-cm (29 ft-Ib, 39 N-m)

(d) Install the upper heat insulator with the six bolts.
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20. INSTALL FRONT EXHAUST PIPE
(See page LU-12)

21. INSTALL WATER PUMP PULLEY AND DRIVE BELT
(See page EM-25)

22. (w/ A/C)
INSTALL A/C IDLER PULLEY AND DRIVE BELT

23. INSTALL DISTRIBUTOR
(See page 1G-10)

24. CONNECT FOLLOWING CONNECTORS AND WIRERS:
® Alternator wire and connector
® VSV connector (for T-VIS)
® Starter wire and connector

® Oil pressure sender gauge connector

® (w/ A/C)
Compressor connector

® Water temp. sender gauge connector

® EGR gas temperature sensor connector (Calif. only)
® Engine compartment cooling fan motor connector
® Noise filter connector

® Ground strap (between cylinder head and body)

® Two igniter connectors

® Bond cable to intake manifold

® Injector connectors

® (w/ A/C)
VSV connector (for pressure regulator)

® Throttle position sensor connector

® Engine compartment cooling fan temp. sensor connec-
tor

® Cold start injector time switch connector
® Engine wire connector to engine main wire

25. INSTALL CYLINDER HEAD REAR COVER AND
VACUUM PIPE

(@) Using a new gasket, temporarily install the cylinder
head rear cover and wire clamp.

(b) Install the vacuum pipe, and tighten the four bolts.
EM4499 (c) Connect the vacuum hoses to the vacuum pipe.

d) (w/ A/C)
Connect the water temp. switch connector.

(e) Connect the water temp. sensor connector.

26. CONNECT NO. 2 AND NO. 3 WATER BY-PASS HOSES
TO AUXILIARY AIR VALVE

27. CONNECT HIGH-TENSION CORDS TO IGNITION COIL
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28.

29.

30.

31.

32.

33.

INSTALL PRESSURE REGULATOR

(a) Using a new O-ring, install the pressure regulator
with the two bolts.

Torque: 95 kg-cm (82 in-lb, 9.3 N-m)

(b) Install the No. 2 fuel pipe to the cylinder head rear
cover with the bolt.

() Connect the fuel hose to the No. 2 fuel pipe.
(d) Connect the vacuum hose.

INSTALL NO. 1 FUEL PIPE

(a) Connect the fuel pipe with two new gaskets and
union bolt.

Torque: 300 kg-cm (22 ft-b, 29 N'm)

(b) Install the fuel pipe to the intake manifold and
cylinder head rear cover.

INSTALL COLD START INJECTOR PIPE

(a) Using new gaskets, install the cold start injector pipe.
Torque: 180 kg-cm (13 ft-lb, 18 N-m)

(b) Connect the cold start injector connector.

INSTALL EGR VALVE WITH PIPES
(@) Using new gaskets, install the EGR valve with pipes.

(b) Install the accelerator cable clamp to the engine
hanger.

(c) Install the EGR vacuum modulator and bracket.

INSTALL PCV HOSE

CONNECT NO. 1 RADIATOR HOSE TO WATER
OUTLET HOUSING
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34.

35.

36.

37.

38.
39.

40.

41.
42,

43,
44,

45.

CONNECT HEATER HOSE TO CYLINDER HEAD REAR
COVER

CONNECT FOLLOWING VACUUM HOSES:
® Brake booster hose.

® (w/ Cruise control)
Cruise control vacuum hose to intake manifold.

INSTALL ACCELERATOR LINK AND SPEEDOMETER
CABLE CLAMP

(a) Install the accelerator link and speedometer cable
clamp with the four bolts.

(b) Connect the accelerator cable and connecting rod.

(c) (w/ Cruise control)
Connect the cruise control cable.

INSTALL NO. 1 AIR CLEANER HOSE

(@) Install the air cleaner hoses with clamp. And tighten
the clamp bolts.

(b) Connect the VSV and air flow meter connector.
(c) Connect the vacuum hose to the air cleaner hose.

INSTALL AIR RESONATOR

REFILL WITH COOLANT (See page CO-4)
Capacity: 12.4 liters (13.1 US qts, 10.9 Imp. qts)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

START ENGINE AND CHECK FOR LEAKS

PERFORM ENGINE ADJUSTMENT

Adjust the ignition timing.
(See steps 5 to 8 on pages IG-11, 12)

INSTALL ENGINE UNDER COVER

RERFORM ROAD TEST

Check for abnormal noise, shock, slippage, correct shift
points and smooth operation.

RECHECK ENGINE COOLANT AND ENGINE OIL
LEVELS
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CYLINDER HEAD (4A-GZE)
COMPONENTS
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REMOVAL OF CYLINDER HEAD
(See page EM-55)

1.

10.

11.
12.

13.

14.

15.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

REMOVE ENGINE HOOD
REMOVE ENGINE UNDER COVER
DRAIN ENGINE COOLANT (See page CO-3)

REMOVE INTERCOOLER

Disconnect the two hose clamps, and remove the four
bolts and intercooler.

REMOVE BATTERY

DISCONNECT AIR BLEEDER HOSE FROM WATER
INLET HOUSING

(w/ Cruise control)
DISCONNECT CRUISE CONTROL VACUUM HOSE

(A/T vehicle)
DISCONNECT A/T THROTTLE CABLE

REMOVE AIR FLOW METER WITH NO. 3 AIR

CLEANER HOSE

(a) Disconnect the EGR VSV connector.

(b) Disconnect the air flow meter connector.

(c) Remove the bolt and EGR VSV.

(d) Loosen the two clamps, and remove the three bolts
and air flow meter with No. 3 air cleaner hose.

DISCONNECT ACCELERATOR CABLE

(w/ Cruise control)
DISCONNECT CRUISE CONTROL CABLE

(w/ Cruise control)

REMOVE ACCELERATOR LINK

Disconnect accelerator rod, and remove the three bolts
and accelerator link.

(w/ A/C)
DISCONNECT A/C IDLE UP VACUUM HOSES

DISCONNECT HEATER HOSE FROM CYLINDER HEAD
REAR COVER
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16.
17.
18.

19.

20.

21.

DISCONNECT BRAKE BOOSTER VACUUM HOSE

REMOVE RADIATOR RESERVOIR TANK

DISCONNECT NO. 1 RADIATOR HOSE FROM WATER
OUTLET HOUSING

DISCONNECT FOLLOWING CONNECTORS AND
WIRES:

(a)
(b)
(c)
(d)
(e)
(f)
(g)

(h)
)
()
k)
)

(m)

(n)
(o)
(p)
(@)
(r)
(s)
(t)
(u)

Cold start injector time switch connector

EGR gas temp. sensor connector

Engine compartment cooling fan sensor connector
Water temperature sensor connector

Water temperature sender gauge connector

Noise filter connector

Ground strap connector (between cylinder head and
body)

Igniter connector

Distributor connector

High-tension cord from ignition coil
Solenoid resistor connector

Engine compartment cooling fan motor connector

(w/ A/C)
Two A/C compressor connectors

Oil pressure sender gauge connector
Alternator wire and connector

Injector connectors

Cold start injector connector
Supercharger air control vale connector
Supercharger ABV connector

Throttle position sensor connector

ISC valve connector

REMOVE DRIVE BELTS AND WATER PUMP PULLEY

(a)
(b)

(c)

Loosen the four bolts mounting the pulley to the
pulley seat of the water pump.

Loosen the idler pulley lock nuts and adjusting bolts,
and remove the drive belts.

Remove the four bolts and water pump pulley.

REMOVE SUPERCHARGER (See page SC-5)
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22. REMOVE NO. 2 AIR OUTLET DUCT

(a)  Remove the union bolt and gaskets, and disconnect
the cold start injector pipe from the delivery pipe.

(b) Remove the two bolts, nuts, No. 2 air outlet duct and
gasket.

23. DISCONNECT NO. 3 FUEL PIPE
(@) Remove the union bolt and two gaskets.

(b) Remove the two bolts and disconnect the No. 3 fuel
pipe.

24, REMOVE NO. 1 VACUUM TRANSMITTING PIPE
(a) Disconnect the vacuum hose from the EGR valve.
(b) Disconnect the EGR modulator hose.

(c) Remove the two bolts and No. 1 vacuum transmitting
pipe with modulator.

25. DISCONNECT NO. 2 FUEL HOSE
(@) Remove the pulsation damper and gaskets.
(b) Remove the bolt and disconnect the No. 2 fuel hose.

26. REMOVE CYLINDER HEAD REAR COVER
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EM4614

EM4615

EM4617

EM4594

EM4601

27.

28.

29.

30.

31.

REMOVE DELIVERY PIPE WITH INJECTORS

(@) Remove the three bolts, and then remove the delivery
pipe with the injectors.

CAUTION: Be careful not to drop the injectors.

(b) Remove the four insulators and three spacers from
the cylinder head.

LAY WIRE HARNESS TO ONE SIDE

Loosen the two bolts of the No. 3 timing cover, and
remove the three bolts and lay the wire harness.

REMOVE WATER OUTLET WITH BY-PASS PIPE
(a) Disconnect water by-pass hose.

(b) Remove the three bolts, water outlet with by-pass
pipe and gasket.

REMOVE EGR VALVE WITH PIPE

Remove the union bolt, two gaskets, two nuts and EGR
valve with pipe and gasket.

REMOVE INTAKE MANIFOLD

Remove the seven bolts, two nuts, intake manifold and
gasket.
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EM4593

EM4618

32.

33.

34,

35.

36.

37.

38.

REMOVE FRONT EXHAUST PIPE
(See page LU-5)

(w/ A/C)
REMOVE A/C COMPRESSOR AND BRACKET

REMOVE DISTRIBUTOR
(See page 1G-9)

REMOVE ALTERNATOR
(See page CH-7)

REMOVE ALTERNATOR BRACKET
(a) Disconnect the oil cooler pipe.
(b) Remove the three bolts, nut and alternator bracket.

REMOVE EXHAUST MANIFOLD
(a) Remove the six bolts and upper heat insulator.

(b) Remove the bolt, nut and manifold stay.

(c) Remove the three bolts, two nuts exhaust manifold
and gasket.

REMOVE CAMSHAFT AND CYLINDER HEAD
(See steps 29 to 43 on pages EM-30 to 33)
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EM4618

EM4593

EM4620

DISASSEMBLY OF CYLINDER HEAD
(See pages EM-34, 55)

INSPECTION, CLEANING AND REPAIR OF
CYLINDER HEAD COMPONENTS

(See page EM-35)

ASSEMBLY OF CYLINDER HEAD
(See pages EM-45, 55)

INSTALLATION OF CYLINDER HEAD
(See pages EM-45, 55)

1. INSTALL CYLINDER HEAD AND CAMSHAFT
(See steps 1 to 15 on pages EM-46 to 50)

2. INSTALL EXHAUST MANIFOLD

(a) Install a new gasket, the exhaust manifold with the
three bolts and two nuts.

Torque: 250 kg-cm (18 ft-Ib, 25 N'm)
(b) Install the manifold stay with the bolt and nut.

(c) Install the upper heat insulator with the six bolts.

3. INSTALL ALTERNATOR BRACKET

(a) Install the alternator bracket with the three bolts and
nut.

(b) Connect the oil cooler pipe.
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EM4601

EM4594

EM4617

EM4615

4,

10.

11.

12.

INSTALL ALTERNATOR
(See page CH-15)

INSTALL DISTRIBUTOR
(See page 1G-10)
(w/ A/C)

INSTALL A/C COMPRESSOR AND BRACKET

INSTALL FRONT EXHAUST PIPE
(See page LU-12)

INSTALL INTAKE MANIFOLD

Install a new gasket, the intake manifold with the seven
bolts and two nuts.

Torque: 280 kg-cm (20 ft-Ib, 27 N'm)

INSTALL EGR VALVE WITH PIPE

Using new gaskets, install the EGR valve with pipe. Torque
the union bolt and two nuts.

Torque: Union bolt 700 kg-cm (51 ft-lb, 69 N'm)
Nut 190 kg-cm (14 ft-lb, 19 N'm)

INSTALL WATER OUTLET WITH BY-PASS PIPE

Using a new gasket, install the water outlet with by-pass
pipe to the cylinder head and intake manifold with the
three bolts.

CLAMP WIRE HARNESS
Clamp the wire harness with the five bolts.

INSTALL DELIVERY PIPE WITH INJECTORS
(See page FI1-90)
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13. INSTALL CYLINDER HEAD REAR COVER

14. CONNECT NO. 2 FUEL HOSE
(a) Install the pulsation damper with new gaskets.
Torque: 300 kg-cm (22 ft-Ib, 29 N-m)

(b) Clamp the hose to the cylinder head rear cover with
the bolt.

EM4589

15. INSTALL NO. 1 VACUUM TRANSMITTING PIPE

(@) Install the No. 1 vacuum transmitting pipe with
E modulator with the two bolts.
=) (b) Connect the EGR modulator hose.

(c) Connect the vacuum hose.

EM4588

16. CONNECT NO. 3 FUEL PIPE

(@) Connect the No. 3 fuel pipe with the union bolt and
new gasket.

Torque: 150 kg-cm (11 ft-lb, 15 N-m)
(b) Clamp the No. 3 fuel pipe with the two bolts.

17. INSTALL NO. 2 AIR OUTLET DUCT

(a) Install the No. 2 air outlet duct with a new gasket, the
two bolts and two nuts.

Torque: 95 kg-cm (82 in.-lb, 9 N'-m)

(b) Connect the cold start injector pipe to the delivery
pipe with new gaskets and the union bolt.

Torque: 150 kg-cm (11 ft-lb, 15 N'm)
18. INSTALL SUPERCHARGER (See page SC-17)

EM4591
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EM4604

EM4610

19.

20.

21.

22,
23.
24,

25.

26.

INSTALL WATER PUMP PULLEY AND DRIVE BELTS
(@) Install the water pump pulley with the four bolts.

(b) Install and adjust drive belts.
(See page MA-4)

(c) Stretch the belt tight and tighten the four pulley
bolts.

CONNECT FOLLOWING CONNECTORS AND WIRES:
(@) Cold start injector time switch connector

(b) EGR gas temp. sensor connector (Calif. only)

{c) Engine compartment cooling fan sensor connector
(d) Water temperature sensor connector

(e) Water temperature sender gauge connector

(f)  Noise filter connector

(@) Ground strap connector (between cylinder head and
body)

(h) Igniter connector

(i)  Distributor connector

() High-tension cord from ignition coil
(k) Solenoid resistor connector

() Engine compartment cooling fan motor connector

(m) (w/ A/C)
Two A/C compressor connectors

(n) Oil pressure sender gauge connector

(o) Alternator wire and connector

(p) Injector connectors

(@ Cold start injector connector

(r)  Supercharger air control valve connector
(s) Supercharger ABV connector

(t) Throttle position sensor connector

(u) ISC valve connector

CONNECT NO. 1 RADIATOR HOSE TO WATER
OUTLET HOUSING

INSTALL RADIATOR RESERVOIR TANK
CONNECT BRAKE BOOSTER VACUUM HOSE

CONNECT HEATER HOSE TO CYLINDER HEAD REAR
COVER

(w/ A/C)
CONNECT A/C IDLE UP VACUUM HOSES

(w/ Cruise control)

INSTALL ACCELERATOR LINK

(a) Install the accelerator link with the three bolts.
(b) Connect the accelerator rod.
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EM4616

\ EM4621

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.
37.

38.

INSTALL AIR FLOW METER WITH NO. 3 AIR
CLEANER HOSE

(a) Install the air flow meter with No. 3 air cleaner hose
with the three bolts and two clamps.

(b) Install the EGR VSV with the bolt.
{c) Connect the air flow meter and EGR VSV connectors.

(A/T vehicle)
CONNECT A/T THROTTLE CABLE

(w/ Cruise control)
CONNECT CRUISE CONTROL VACUUM HOSE

CONNECT AIR BLEEDER HOSE TO WATER INLET
HOUSING INSTALL BATTERY

INSTALL INTERCOOLER
Install the intercooler with the four bolts and two clamps.

REFILL WITH COOLANT (See page CO-4)

Capacity:
12.4 liters (13.1 US qgts, 10.9 Imp. qts)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

START ENGINE AND CHECK FOR LEAKS

PERFORM ENGINE ADJUSTMENT

Adjust the ignition timing.
(See steps 5 to 8 on pages IG-11, 12)

INSTALL ENGINE UNDER COVER

PERFORM ROAD TEST
Check for abnormal noise, shock, slippage, correct shift
points and smooth operation.

RECHECK ENGINE COOLANT AND ENGINE OIL
LEVELS
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CYLINDER BLOCK
COMPONENTS

%}—— Piston Ring

=—] ¢ Piston Pin

@—Connecting Rod Bushing

Piston
Snap Ring—#

‘ Rear Oil Seal Retainer
Connecting Rod

Connecting Rod Cap

Rear End Plate

750 (54, 74) M/T
850 (61, 83) A/T

Flywheel

J
@ Crankshaft Bearing

@ @j—‘Crankshaﬁ Thrust Washer
%———‘Crankshaﬂ Bearing Cap

e

kg-cm (ft-lb, N-m)| : Specified torque

@ Non-reusable part

EM4531
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EM1603

__EM1645

REMOVAL OF ENGINE (4A-GE)

1.

© ® N o

10.

11.
12.
13.

14,

15.
16.

17.

DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY

REMOVE FUEL TANK PROTECTORS AND ENGINE
UNDER COVER

DRAIN ENGINE OIL
DRAIN ENGINE COOLANT (See page CO-3)

DISCONNECT FOLLOWING CABLES:
® Accelerator cable

® (w/ Cruise control)
Cruise control cable

® (A/T vehicle)
A/T throttle cable

DISCONNECT CRUISE CONTROL VACUUM HOSE
REMOVE BATTERY
REMOVE AIR FLOW METER WITH NO. 1 AIR HOSE

DISCONNECT HEATER HOSES AND NO. 6 RADIATOR
HOSE

(@) Disconnect the heater hoses from the cylinder head
rear cover and water inlet housing.

(b) Disconnect the No. 6 radiator hose from the water
inlet.

DISCONNECT AIR BLEEDER HOSE FROM WATER
INLET HOUSING

DISCONNECT FUEL HOSE FROM FILTER
DISCONNECT FUEL RETURN HOSE

DISCONNECT VACUUM HOSE FROM CHARCOAL
CANISTER
DISCONNECT FOLLOWING CONNECTORS:

® Engine wire and engine main wire connector

® (M/T vehicle)
Back-up light switch connector

DISCONNECT SPEEDOMETER CABLE

(M/T vehicle)
REMOVE TRANSAXLE PROTECTOR

REMOVE GROUND STRAP FROM WATER INLET
HOUSING
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EM2293

EM3131

EM4579

18.

19.

20.

21.

22,

23.

24,

25.

26.

REMOVE RADIATOR RESERVOIR TANK

REMOVE AIR CONDITIONER DRIVE BELT
Loosen the lock nut and adjusting bolt. Remove the drive
belt.

REMOVE ALTERNATOR (See page CH-7)

DISCONNECT NO. 1 RADIATOR HOSE FROM WATER
OUTLET HOUSING

DISCONNECT BRAKE BOOSTER HOSE

DISCONNECT FOLLOWING CONNECTORS:

® Two igniter connectors

® Noise filter connector

® Engine compartment cooling fan motor connector

® Ground strap connector (between cylinder head and
body)

® (w/ A/C)
Compressor connector

DISCONNECT HIGH-TENSION CORD FROM
IGNITION COIL

PULL OUT ENGINE WIRE HARNESS TO ENGINE
COMPARTMENT

(@) Remove the rear luggage compartment trim with the
five clips.

(b) Disconnect following connectors:

® Circuit opening relay connector

® ECU connectors

® Cooling fan computor connector

® Engine wire and engine main wire connectors
(c) Pull out wire harness to the engine compartment.
(w/ A/C)
DISCONNECT A/C COMPRESSOR
(a) Remove the four compressor mounting bolts.
(b) Move the compressor aside and suspend it.
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EM2296

EM3215

EM2297

27. DISCONNECT CONTROL CABLES

(M/T vehicle)
(@) Remove the clips, washers and retainers.

(b) Disconnect the control cables from the shift outer
lever and select lever.

(A/T vehicle)
(a) Remove the clip and retainer.
(b) Disconnect the control cable from the shift lever.

28. (M/T vehicle)

REMOVE CLUTCH RELEASE CYLINDER AND
CONTROL BRACKET

(a) Remove the two bolts and No. 2 control cable
bracket.

(b) Remove the three bolts and control bracket and
clutch release cylinder.

29. (w/ Oil cooler)

DISCONNECT ENGINE OIL COOLER HOSES

30. (w/A/T)

DISCONNECT A/T OIL COOLER HOSES
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31. REMOVE FRONT EXHAUST PIPE
(See page LU-5)

32. REMOVE REAR DRIVE SHAFTS
(See page RA-16)

33. REMOVE FRONT MOUNTING INSULATOR
(@@ Remove the mounting through bolt.
(b) Remove the two mount bolts.

34. REMOVE REAR MOUNTING INSULATOR
(a) Remove the mounting through bolt.
(b) Remove the four mount bolts.

EM4698

35. REMOVE ENGINE WITH TRANSAXLE
NOTE: Prepare an engine saddle in advance as shown.

C9148

(a) Lower the vehicle while supporting the engine with
the engine saddle.

EM1649
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v

EM1650

FI2790

EM3347

AT2224

36.

37.

38.

(b) Remove the two bolts and nuts holding the RH
mounting bracket and RH mounting insulator.

(c) Remove the two (M/T) or three (A/T) bolts holding
the LH mounting insulator and transaxle bracket.

(d) Slowly raise the vehicle.

CAUTION: Be careful not to damage the throttle
position sensor.

e) Make sure the engine is clear of all wiring, hoses and
cables.

REMOVE WATER INLET WITH HOUSING

(@) Disconnect the start injector time switch connector.
(b) Disconnect the vacuum hoses from BVSVs.

(c) Remove the water inlet housing mounting nut.

(d) Disconnect the two hoses from the No. 1 and No. 2
water by-pass pipes, and remove the water inlet
housing.

DISCONNECT FOLLOWING CONNECTORS:
® Back-up and neutral start switch connector
® Neutral start switch connector

® Transmission solenoid connector

REMOVE FLYWHEEL HOUSING UNDER COVER

(@)  (A/T vehicle)
Remove the three bolts and stiffener plate.

(b) Remove the three bolts (M/T) or two bolts (A/T) and
under cover.
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EM1652

39.

40.

41.

(A/T vehicle)
REMOVE SIX TORQUE CONVERTER MOUNTING
BOLTS

Turn the crankshaft to gain access to each bolt. Remove
the six bolts.

REMOVE STARTER (See page ST-3)

REMOVE TRANSAXLE FROM ENGINE
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EM4616

REMOVAL OF ENGINE (4A-GZE)

1.

10.
11.

12.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

REMOVE FUEL TANK PROTECTORS AND ENGINE
UNDER COVER

DRAIN ENGINE OIL
DRAIN ENGINE COOLANT (See page CO-3)

REMOVE INTERCOOLER

Disconnect the two hose clamps, and remove the four
bolts and intercooler.

REMOVE BATTERY

DISCONNECT FOLLOWING HOSES:

(@ (w/ A/C)
A/C idle up vacuum hoses

(b) Charcoal canister vacuum hose

() (w/ Cruise control)
Cruise control vacuum hose

(d) Air bleeder hose from water inlet housing

(A/T vehicle)
DISCONNECT A/T THROTTLE CABLE

REMOVE AIR FLOW METER WITH NO. 3 AIR
CLEANER HOSE

(@) Disconnect the EGR VSV connector.

(b) Disconnect the air flow meter connector.
(c) Remove the bolt and EGR VSV.

(d) Loosen the two clamps, and remove the three bolts
and air flow meter with No. 3 air cleaner hose.

DISCONNECT ACCELERATOR CABLE

(w/ Cruise control)
DISCONNECT CRUISE CONTROL CABLE

DISCONNECT HEATER HOSES AND NO. 6 RADIATOR
HOSE
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13. DISCONNECT FUEL INLET AND RETURN HOSES

EM4606

14. DISCONNECT SPEEDOMETER CABLE
15. DISCONNECT BRAKE BOOSTER VACUUM HOSE
‘\ a — 16. REMOVE RADIATOR RESERVOIR TANK

EM4570

17. DISCONNECT NO. 1 RADIATOR HOSE FROM WATER
OUTLET HOUSING

18. DISCONNECT FOLLOWING CONNECTORS AND
WIRES:

EM4607 (a) (A/T venhicle)

Two neutral start switch connectors

(b) (A/T vehicle)
Solenoid connector

() (A/T vehicle)
Speed sensor connector

(d) Cold start injector time switch connector

(e) (M/T vehicle)
Back-up light switch connector

(f)  Ground strap from water inlet housing

(@@ Two engine wire connectors

(h) Check connector

(i) High-tension cord from ignition coil

()  Igniter connector

(k) Noise filter connector

()  Engine compertment cooling fan connector

(m) Ground strap connector (between cylinder head and
body)

(n) (w/ A/C)
Two A/C compressor connectors

(o) Solenoid resistor connector
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19. PULL OUT ENGINE WIRE HARNESS TO ENGINE

COMPARTMENT
(@) Remove the five clips and rear luggage compartment
trim.

(b) Disconnect the following connectors:

® Circuit opening relay connector
® ECU connectors

® Cooling fan computer connector
EM4619 ® Supercharger relay connector

® IC regulator connector
® Engine wire and engine main wire connectors
(c) Pull out the wire harness to the engine compartment.
20. (w/ A/C)
REMOVE A/C DRIVE BELT

Loosen the idle pulley lock nut and adjusting bolt, and
remove the drive belt.

21. (w/ A/C)
DISCONNECT A/C COMPRESSOR

(@) Remove the four compressor mounting bolts.
(b) Move the compressor aside and suspend it.

EM4579

22. DISCONNECT CONTROL CABLES
(M/T vehicle)
(@) Remove the clips, washers and retainers.

(b) Disconnect the control cables from the shift outer
lever and select lever.

DO164

(A/T vehicle)
(@) Remove the clip and retainer.
(b) Disconnect the control cable from the shift lever.

EM4586
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MT0327

EM3215

EM4587

EM4584

EM4697

23.

24,

25,

26.

27.

28.

29.

(M/T vehicle)
REMOVE CLUTCH RELEASE CYLINDER AND
CONTROL BRACKET

DISCONNECT ENGINE OIL COOLER HOSES

(A/T vehicle)
DISCONNECT A/T OIL COOLER HOSES

REMOVE FRONT EXHAUST PIPE
(See page LU-5)

REMOVE REAR DRIVE SHAFTS
(See page RA-16)

REMOVE FRONT MOUNTING INSULATOR
(@@ Remove the mounting through bolt.
(b) Remove the two mount bolts and insulator.

REMOVE REAR MOUNTING INSULATOR
(a) Remove the mounting through bolt.
(b) Remove the four mount bolts and insulator.
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C9148

EM1649

A

EM4712 EM4725

A

EM4582

EM4603

30. REMOVE ENGINE WITH TRANSAXLE
NOTE: Prepare an engine saddle in advance as shown.

(@) Lower the vehicle while supporting the engine with
the engine saddle.

(b) Remove the two bolts and nuts holding the RH
mounting bracket and RH mounting insulator.

(c) Remove the two (M/T) or three (A/T) bolts holding
the LH mounting insulator and transaxle bracket.

(d) Slowly raise the vehicle.

(e) Check that the engine is clear of all wiring, hoses and
cables.

31. REMOVE WATER INLET WITH HOUSING
(a) Disconnect the vacuum hoses from BVSV.
(b) Remove the water inlet with housing mounting nut.

(c) Disconnect the two hoses from the No. 1 and No. 2
water by-pass pipes, and remove the water inlet
housing.
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AT2224

RI0036

32. REMOVE FLYWHEEL HOUSING UNDER COVER

(@) (A/T vehicle)
Remove the three bolts and stiffener plate.

(b) Remove the three bolts (M/T) or two bolts (A/T) and
under cover.

33. (A/T vehicle)
REMOVE SIX TORQUE CONVERTER MOUNTING
BOLTS

Turn the crankshaft to gain access to each bolt. Remove
the six bolts.

34. REMOVE STARTER (See page ST-3)

35. REMOVE TRANSAXLE FROM ENGINE
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PREPARATION FOR DISASSEMBLY

1.

10.
11.

12,
13.

14.

(M/T)
REMOVE CLUTCH COVER AND DISC

(M/T)
REMOVE FLYWHEEL

(A/T)
REMOVE DRIVE PLATE

REMOVE REAR END PLATE

INSTALL ENGINE TO ENGINE STAND FOR
ASSEMBLY

(w/ A/C)
REMOVE A/C COMPRESSOR BRACKET

(4A-GE)
REMOVE ALTERNATOR BRACKET

(4A-GZE)
REMOVE ALTERNATOR AND BRACKET

REMOVE DISTRIBUTOR (See page 1G-9)
REMOVE TIMING BELT (See page EM-15)

REMOVE CYLINDER HEAD
4A-GE (See page EM-26)
4A-GZE (See page EM-55)

REMOVE WATER PUMP (See page CO-7)

REMOVE OIL FILTER BRACKETS
(See steps 3 to 6 on pages LU-13, 14)

REMOVE OIL PAN, STRAINER, BAFFLE PLATE AND
OIL PUMP
(See steps 7 to 11 on pages LU-6, 7)
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EM4290

EM1653

EM3043

EM1655

EM2301

DISASSEMBLY OF CYLINDER BLOCK
(See page EM-66)

1.

REMOVE REAR OIL SEAL RETAINER
Remove the six bolts, rear oil seal retainer and gasket.

MEASURE CONNECTING ROD THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
moving the rod back and forth.

Standard thrust clearance: 0.15 — 0.25 mm
(0.0059 — 0.0098 in.)

0.30 mm (0.0118 in.)

If the clearance is greater than maximum, replace the con-
necting rod assembly. If necessary, replace the crankshaft.

Maximum thrust clearance:

REMOVE ROD CAPS AND MEASURE OIL CLEARANCE

NOTE: If replacing the bearing, replace with one having
the same number as marked on the bearing cap.

There are three sizes of standard bearings supplied,
marked 1, 2 or 3 respectively.

Bearing thickness (at center wall):

STD
Mark 1 1.486 — 1.490 mm
(0.0585 — 0.0587 in.)
Mark 2 1.490 — 1.494 mm
(0.05687 — 0.0588 in.)
Mark 3 1.494 — 1.498 mm
(0.0588 — 0.0590 in.)
u/s
0.25 1.607 — 1.613 mm (0.0633 — 0.0635 in.)

(@) Using a punch or numbering stamp, place the
matchmarks on the rod and cap to ensure correct
assembly.

(b) Remove the rod cap nuts.
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EM2302

%—Upper Bearing
Mtower Bearing

EM1656
EM1657

EM1659)

(c) Using a plastic-faced hammer, lightly tap the con-
necting rod bolt and lift off the cap and lower bear-

ing.
NOTE: Keep the lower bearing inserted with the cap.

(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(e) Clean the crank pin and bearing.

() Check the crank pin and bearing for pitting and
scratches.

If the crank pin or bearing are damaged, replace the bear-
ing. If necessary, grind or replace the crankshaft.

(g) Lay a strip of Plastigage across the crankshaft pin.

(h) Install the connecting rod cap.
(See step 6 on page EM-98)

NOTE: Do not turn the crankshaft.

() Remove the rod cap. (See procedure (b) and (c)
above.)
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_EM1660

EM4292

EM1662

EM2340

() Measure the Plastigage at its widest point.

Standard oil clearance:

STD 0.020 — 0.051 mm
(0.0008 — 0.0020 in.)
0.019 — 0.073 mm
(0.0007 — 0.0029 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)

If the clearance is greater than maximum, replace the
bearings. |If necessary, grind or replace the crankshaft.

(k) Completely remove the Plastigage.

U/s 0.25

PUSH OUT PISTON AND CONNECTING ROD
ASSEMBLIES

(@) Remove all the carbon from the top of the cylinder.

(b) Cover the rod bolts with a short piece of hose to pro-
tect the crankshaft from damage.

() Push out the piston and connecting rod assembly
and the upper bearing through the top of the cylinder
block.

NOTE:
® Keep the inserted bearing, connecting rod and cap
together.

® Arrange the piston and connecting rod assemblies in
correct order.

CHECK CRANKSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.

Standard thrust clearance: 0.02 - 0.22 mm
(0.0008 — 0.0087 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If the clearance is greater than maximum, replace the

thrust washers as a set.

Thrust washer thickness: 2.440 — 2.490 mm
(0.0961 — 0.0980 in.)
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EM-83

Cylinder Block

No.
No.
No.
No.
No.
Mark 1, 2 or 3
Crankshaft

Front
<=

Marke O, 1 or 2

No. 1
Bearing

No. 2 No. 3 No.4 No. 5

Mark
1,2,3,40r5b5

EM0077 EM1664
EM3162

6.

REMOVE MAIN BEARING CAPS AND MEASURE OIL
CLEARANCE

NOTE: If replacing a bearing, replace with one having the
same number. If the number of the bearing cannot be
determined, select a bearing from the table below accord-
ing to the numbers imprinted on the cylinder block and
crankshaft.

EM4293

Number marked

Cylinder Block 1 2 3 1 2 3 1 2 3
Crankshaft 0] 0 0 1 1 1 2 2 2
Bearing 1 2 3 2 3 4 3 4 5
Example: Cylinder Block ““2", Crankshaft ‘1" = Bearing ‘3"
(Reference)

mm (in.)
No. Cylinqer block No. C‘rankshaft No. * Bgaring
main journal bore diameter thickness
1 52.025-52.031 0 47.994-48.000 1 2.002-2.005

EM2124

(2.0482-2.0485) (1.8895-1.8898) (0.0788-0.0789)
2 2.005-2.008
(0.0789-0.0791)
2.008-2.011
(0.0791-0.0792)
4 2.011-2.014
(0.0792-0.0793)
2.014-2.017

(0.0793-0.0794)

52.031-52.037 1
(2.0485-2.0487)

47.988-47.994 | 3
(1.8893-1.8895)

52.037-52.043 | 2
(2.0487-2.0489)

47.982-47.988
(1.8891-1.8893) | 5

* Bearing thickness = Center wall thickness

Bearing thickness (at center wall):
U/s 0.25
2.121 — 2.127 mm (0.0835 — 0.0837 in.)

(a) Remove the bearing caps with the lower bearing and
lower thrust washers (No. 3 cap only).

NOTE: Uniformaly loosen and remove the main bearing
cap bolts in several passes, in the sequence shown.
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EM1657

EM2123

EMO0081
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(b) Using the removed bearing cap bolts, wiggle the
bearing cap back and forth, and remove it with the
lower bearing and thrust washers (No. 3 journal only).

NOTE:
® Keep the lower bearing inserted with the cap.

® Arrange the caps and lower thrust washers in correct
order.

(c) Lift off the crankshaft.

NOTE: Keep the upper bearings and upper thrust
washers (No. 3 journal only) inserted in the cylinder block.

(d) Clean the journals and bearings.

(e) Check the journals and bearings for pitting and
scratches.

If the journal or bearing is damaged, grind or replace the
bearing. If necessary, replace the crankshaft.

(f) Place the crankshaft on the cylinder block.
(g) Lay a strip of plastigage across each journal.

(h) Install the bearing caps with the lower bearing and
lower thrust washers (No. 3 cap only).
(See step 4 on page EM-96)

Torque: 610 kg-cm (44 ft-lb, 60 N'm)
NOTE: Do not turn the crankshaft.

(i) Remove the bearing caps with the lower bearing and
lower thrust washers.
(See procedure (a) and (b) above)
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EMO0085

(). Measure the Plastigage at its widest point.
Standard oil clearance:

STD 0.015 — 0.033 mm
(0.0006 — 0.0013 in.)
U/s 0.25 0.013 — 0.063 mm

(0.0005 — 0.0021 in.)
Maximum oil clearance: 0.10 mm (0.0039 in.)

NOTE: If replacing the cylinder block subassembly, the
bearing standard clearance will be:
0.015 - 0.045 mm (0.0006-0.0018 in.).

If the clearance is greater than maximum, replace the
bearings. If necessary, grind or replace the crankshaft.

(k) Completely remove the Plastigage.

REMOVE CRANKSHAFT
(a) Lift out the crankshaft.

(b) Remove the upper bearings and upper thrust washers
from the cylinder block.
NOTE:
® Arrange the caps, bearings and thrust washers in cor-
rect oreder.

® The pilot bearing in the crankshaft rear end is perma-
nently lubricated and requires no cleaning or lubrication.

INSPECTION OF CYLINDER BLOCK

1.

REMOVE GASKET MATERIAL

Using a gasket scraper, remove all gasket material from
the cylinder block surface.

CLEAN CYLINDER BLOCK

Using a soft brush and solvent, clean the block.

INSPECT TOP OF BLOCK

Using a precision straight edge and thickness gauge,
check the surface contacting the cylinder head gasket for
warpage.

Maximum warpage: 0.06 mm (0.0020 in.)

If warpage is greater than maximum, replace the cylinder
block.

INSPECT CYLINDERS
Visually inspect cylinders for vertical scratches.
If deep scratches are present, rebore the cylinder.
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® Thrust
Direction

@ Axial
Direction

10 mm
-‘T—(O.39 in.)

Middle

t 10 mm
—T(0.39 in.)

EMO086 EMO0365

Cylinder Bore Size Mark

(1,20r3}\ /J‘

(o)
Front |0
o)

EM5653

EM4292

EM1668

EM1669

5.

INSPECT CYLINDER BORE DIAMETER

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.

NOTE: There are three sizes of the standard cylinder
bore diameter, marked 1", **2"*, and “’3”", accordingly.
The marked is stamped on the cylinder block.

Standard diameter:
STD
Mark ‘1" 81.00 — 81.01 mm
(3.1890 — 3.1894 in.)
Mark ’2' 81.01 — 81.02 mm
(3.1894 — 3.1898 in.)
Mark ‘3" 81.02 — 81.03 mm
(3.1898 — 3.1902 in.)
Maximum diameter:
STD 81.23 mm (3.1980 in.)
0/$ 0.560 81.73 mm (3.2177 in.)

If the diameter is greater than maximum, rebore all four
cylinders, or replace the cylinder block.

REMOVE CYLINDER RIDGE

If the wear is less than 0.2 mm (0.008 in.), use a ridge
reamer to machine the top of the cylinder.

DISASSEMBLY OF PISTON AND
CONNECTING ROD ASSEMBLIES

1.

CHECK FIT BETWEEN PISTON AND PIN
Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin as set.

REMOVE PISTON RINGS

(@) Using a piston ring expander, remove the compres-
sion rings.

(b) Remove the two side rails and oil ring expander by
hand.

NOTE: Arrange the rings in the correct order.
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EM-87

EM0284

EM0219

EM1670

3. DISCONNECT CONNECTING ROD FROM PISTON
(a) Using needle-nose pliers, remove the snap rings.

(b) Gradually heat the piston to 70 — 80°C (1568 —
176°F).

(c) Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting
rod.

NOTE:
® The piston and pin are a matched set.

® Arrange the piston, pins, rings, connecting rods and
bearing in correct order.

INSPECTION OF PISTON AND CONNECTING
ROD ASSEMBLIES

1. CLEAN PISTON

(@) Using a gasket scraper, remove the carbon from the
piston top.

(b) Using a groove cleaning tool or broken ring, clean the
ring grooves.

(c) Using a soft brush and solvent, thoroughly clean the
piston.

CAUTION: Do not damage the piston.
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EM1671

4A-GE
€= Front

Front Mark
Piston

Size Mark

(1, 2 or 3)

EM5787)

4A-GZE
<= Front

Front Mark

Piston
Size Mark
(1, 2 or 3)

Em5986 |

® Thrust
D Direction
® Axial
Direction

10 mm
(0.39 in)
.

Middle
10 mm

(0.39 in)

i
*
EMO086 EMO365

EM1672

2.

INSPECT PISTON DIAMETER AND OIL CLEARANCE

(a)  Using a micrometer and with the piston upside down,
measure the piston diameter at right angles to the
piston pin center line, 42 mm (1.65 in.) from the skirt
bottom edge.

NOTE: There are three sizes of the standard piston
diameter, marked 1, ““2", and *‘3", accordingly. The
marked is stamped on the top of the piston.

Piston diameter:

4A-GE
STD
Mark ““1" 80.890 — 80.900 mm
(3.1846 — 3.1850 in.)
Mark ‘2" 80.900 — 80.910 mm
(3.1850 — 3.1854 in.)
Mark ‘3"’ 80.910 — 80.920 mm
(3.1854 — 3.1858 mm)
0/S 0.50 81.390 — 81.420 mm
(3.2043 — 3.2055 in.)
4A-GZE
STD
Mark ““1’* 80.870 — 80.880 mm
(3.1839 — 3.1842 in.)
Mark ‘2 80.880 — 80.890 mm
(3.1842 — 3.1846 in.)
Mark ‘3’ 80.890 — 80.900 mm
(3.1846 — 3.1850 mm)
0/S 0.50 81.370 — 81.400 mm

(3.2035 — 3.2047 in.)

(b) Measure the cylinder bore diameter in thrust direc-
tions (See page EM-86) and subtract the piston
diameter measurement from the cylinder bore
diameter measurement.

Piston clearance:
4A-GE 0.10 — 0.12 mm (0.0039 — 0.0047 in.)
4A-GZE 0.12 — 0.14 mm (0.0047 — 0.0055 in.)

If not within specification, replace the pistons. If necess-
ary, rebore or replace the cylinder block.

NOTE: (Use cylinder block sub-assembly)

When installing a standard piston, install one with the
same mark as the standard bore diameter mark on the
cylinder block.

INSPECT PISTON RING GROOVE CLEARANCE

Using a thickness gauge, measure the clearance between
the new piston ring and the ring land.

Piston ring groove clearance:
No.1 0.04 — 0.08 mm (0.0016 — 0.0031 in.)
No.2 0.03 — 0.07 mm (0.0012 — 0.0028 in.)

If the clearance is not within specification, replace the
piston.
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Cylinder Block
Surface

EM0224

EM2613

EM4419

EM00287 EM0288

4.

INSPECT PISTON RING END GAP
(@) Insert the piston ring into the cylinder bore.

(b) Using a piston, push the piston ring a little beyond
the bottom of the ring travel to 87 mm (0.43 in.)
from the top surface of the cylinder block.

(c) Using a thickness gauge, measure the end gap.

Standard piston ring end gap:
No. 1 0.25 — 0.47 mm
(0.0098 — 0.0185 in.)
No. 2 0.20 — 0.42 mm
(0.0079 — 0.0165 in.)
Oil Code mark T
0.15 — 0.52 mm
(0.0059 — 0.0205 in.)
Code mark R
0.30 — 1.02 mm
(0.0118 — 0.0402 in.)
Maximum piston ring end gap:
No. 1 1.07 mm (0.0421 in.)
No. 2 1.02 mm (0.0402 in.)
Oil Code mark T
1.12 mm (0.0441 in.)
Code mark R
1.62 mm (0.0638 in.)

If the gap is greater than maximum, replace the piston
ring.

If the gap is greater than maximum, even with a new
piston ring, rebore the cylinder and use an O/S piston ring.

NOTE: The code mark is engraved on top of the No. 1
and No. 2 piston rings. (See page EM-96)

INSPECT PISTON PIN FIT

As 80°C (176°F) you should be to push the piston pin into
the piston pin hole with your thumb.

INSPECT CONNECTING RODS
Using a rod aligner, check the connecting rod alignment.
(a) Check for bend.

Maximum bend:
0.03 mm (0.0012 in.) per 100 mm (3.94 in.)

If bend is greater than maximum, replace the connecting
rod assembly.
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EM0289 EM0290

—

~\

15 mm

(0.59 in.)

EM3899

EMO0226

EM0227

(b) Check for twist.

Maximum twist:
0.05 mm (0.0020 in.) per 100 mm (3.94 in.)

If twist is greater than maximum, replace the connecting
rod assembly.

NOTE: If replacing the connecting rod, replace the same
number of connecting rod bearings as that of new con-
necting rod caps. (See page EM-80)

(12-sided nut type)
INSPECT CONNECTING ROD BOLTS

(@) Fix a connecting rod cap nut each of the connecting
rod bolts threads and check that the nut can be
turned by hand to the end of the threads.

(b) If a nut cannot be moved all the way down the
threads, measure the compressed thread outer
diameter with a measuring gauge.

(c) If the location of this area cannot be judgen by visual
inspection, use the dimension locations in the
illustration and measure the outer diameter.

Standard diameter: 8.860 — 9.000 mm

(0.3488 — 0.3543 in.)

Minimum diameter: 8.60 mm (0.3386 in.)

If the outer diameter is less than minimum, replace the

connecting rod bolt and connecting rod cap nut.

INSPECT PISTON PIN OIL CLEARANCE

(@) Using a caliper gauge, measure the inside diameter of
the connecting rod bushing.

Bushing inside diameter: 20.010 — 20.022 mm
(0.7878 — 0.7883 in.)

(b) Using micrometer, measure the piston pin diameter.

Piston pin diameter: 20.004 — 20.016 mm
(0.7876 — 0.7880 in.)
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SST

1 EM1321

Oil Hole

EM3586

EM0291

EM1322

() Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.

Standard oil clearance: 0.004 — 0.008 mm
(0.0002 — 0.0003 in.)
Maximum oil clearance: 0.05 mm (0.0020 in.)

If clearance is greater than maximum, replace the bushing.
If necessary, replace the piston and piston pin assembly.

IF NECESSARY, REPLACE CONNECTING ROD
BUSHINGS

(@) Using SST and a press, push out the bushing.
SST 09222-30010

(b) Align the oil holes of a new bushing and connecting
rod.

(€) Using SST and a press, press in the bushing.
SST 09222-30010

(d) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (See step 7) be-
tween the bushing and piston pin.

(e) Check the piston pin fit at normal room temperature.

Coat the piston pin with engine oil and push it into
the connecting rod with your thumb.
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EM1671

BORING OF CYLINDERS

NOTE:

® Bore all four cylinders for the oversized piston outside
diameter.

® Replace the piston rings with ones to match the over-
sized pistons.

KEEP OVERSIZED PISTON

Oversized piston diameter:
4A-GE 0/S 0.50 81.390 — 81.420 mm
(3.2043 — 3.2055 in.)
4A-GZE 0/S 0.50 81.370 — 81.400 mm
(3.2035 — 3.2047 in.)

CALCULATE AMOUNT TO BORE CYLINDER

(a) Using a micrometer and with the piston upside down,
measure the piston diameter at right angles to the
piston pin center line, 42 mm (1.65 in.) from the skirt
bottom edge.

(b) Calculate the amount each cylinder is to be rebored
as follows:
Size to be rebore =P + C - H
P = Piston diameter
C = Piston clearance
4A-GE 0.10 — 0.12 mm
(0.0039 — 0.0047 in.)
4A-GZE 0.12 — 0.14 mm
(0.0047 — 0.0055 in.)

H = allowance for honing
Less than 0.02 mm (0.0008 in.)
BORE AND HONE CYLINDERS TO CALCULATED
DIMENSIONS
Amount of honing: 0.02 mm (0.0008 in.) maximum

CAUTION: Excess honing will destroy the finished
roundness.
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EM1673

(tt

EM1674 EM3553

INSPECTION OF CRANKSHAFT

1.

MEASURE CRANKSHAFT FOR RUNOUT
(a) Place the crankshaft on V-blocks.

(b) Using a dial indicator, measure the circle runout at
the center journal.

Maximum circle runout: 0.06 mm (0.0024 in.)

If the circle runout is greater than the maximum, replace
the crankshaft.

INSPECT MAIN JOURNALS AND CRANK PINS

(@) Using a micrometer, measure the diameter of the
journal and crank pin.

Journal diameter: 47.982 — 48.000 mm
(1.8891 — 1.8898 in.)
Crank pin diameter: 41.985 — 42.000 mm
(1.6529 — 1.6535 in.)

(b) Measure the journal for out-of-round and taper as
shown.
Maximum taper and out-of-round: 0.02 mm
(0.0008 in.)

If taper or out-of-round is greater than maximum, regrind
or replace the crankshaft.

GRIND CRANK PIN AND/OR MAIN JOURNAL IF
NECESSARY

Grind the crank pins and/or main journals to the under-
sized finished diameter.

Install a new pin and/or main undersize bearings.
Bearing size (U/S 0.25)

Main journal finished diameter:
U/s 0.25
47.745 — 47.755 mm (1.8797 — 1.8801 in.)

Crank pin finished diameter:
U/s 0.25
41.745 — 41.755 mm (1.6435 — 1.6439 in.)

Taper and out-of-round limit: 0.02 mm (0.0008 in.)
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EM1721
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REPLACEMENT OF REAR OIL SEAL

NOTE: There are two methods to replace the oil seal
depending on whether the rear oil seal retainer is
assembled to the engine or not.

1. REPLACE CRANKSHAFT REAR OIL SEAL
(@) Using a screwdriver and hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the rear oil seal retainer edge.

SST 09223-41020
NOTE: Be careful not to install the oil seal slantwise.
() Apply MP grease to the seal lip.

2. IF REAR OIL SEAL RETAINER IS INSTALLED ON

CYLINDER BLOCK

(@) Using a knife, cut off the lip of the oil seal as shown.
(b) Using a screwdriver of taping tip, pry out the oil seal.
CAUTION: Be careful not to damage the crankshaft.

(c) Check the oil seal lip contact surface of the
crankshaft for cracks or damage.

(d) Apply MP grease to a new oil seal lip.

(e) Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil seal retainer edge.

SST 09223-41020
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EM4420

EM4126

Front Mark
(Arrow)

Front Mark
(Protrusion) _

Front Mark
(Cavity)

Front Mark
(Protrusion) g

EM4576

EM4665

ASSEMBLY OF PISTON AND CONNECTING
ROD
1. ASSEMBLE PISTON AND CONNECTING ROD

(a) Install a new snap ring one side of the piston pin hole.

(b) Gradually heat the piston to 70 — 80°C (1568 -
176°F).

c) Coat the piston pin with engine oil.

(d) Align the front marks of the piston and connecting
rod.

(e) Push in the piston pin with your thumb.

(f) Install a new snap ring on the other side of the piston
pin hole.

2. INSTALL PISTON RINGS

(@) Install the oil ring expander and two side rails by
hand.
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No. 1 Ring Code

’/Mark

No. 2 Ring “ Mark

4A-GE
Side Rail (Upper)

Front Mark
(Cavity)

Front

No. 1 and
Expander

Side Rail
(Lower)

EM4658

4A-GZE
Side Rail (Upper)

Front Mark
(Arrow)

Front

No. 1 and
Expander

Side Rail
(Lower)
EM4657

EMO0095

(b) Using a piston ring expander, install the two com-
pression rings with the code mark facing upward.

(c) Position the piston rings so that the ring ends are as
shown.

CAUTION: Do not align the end gaps.

INSTALL BEARINGS

(@) Align the bearing claw with the claw groove of the
connecting rod or connecting rod cap.

(b) Install the bearings in the connecting rod and rod cap.

(c) Lubricate the face of the bearings with clean engine
oil.

NOTE: If replacing the bearings, replace with one having

the same number as marked on the bearing cap.

CAUTION: Install the bearing with the oil hole in the
connecting rod.
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ASSEMBLY OF CYLINDER BLOCK
(See page EM-66)

NOTE:

® Thoroughly clean all parts to be assembled.

® Before installing the parts, apply new engine oil to all
sliding and rotating surfaces.

® Replace all gaskets, O-rings and oil seals with new
parts.

1. INSTALL MAIN BEARINGS

(@) Align the bearing claw with the claw groove of the
main bearing cap or cylinder block.

(b) Install the bearing in the cylinder block and bearing

caps.
(c) Lubricate the faces of the bearings with clean engine
, oil.
m CAUTION: Install the bearing with the oil hole in the
block.

EM4308

2. INSTALL UPPER THRUST WASHERS

Install the thrust washers on the center main bearing with
the oil grooves facing outward.

3. PLACE CRANKSHAFT ON CYLINDER BLOCK

EM4309

4. INSTALL MAIN BEARING CAPS AND LOWER THRUST
WASHERS

NOTE: Each bearing cap has a number and front mark.

(@) Install the thrust washers on the center bearing cap
with the oil grooves facing outward.

(b) Install the bearing caps in numerical order with the
Front <= .
arrows facing forward.
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EM1680

EM4310 EM1682

Front Mark
(Protrusion)

(c) Apply a light coat of engine oil on the threads and
under the heads of the cap bolts.

(d) Install and uniformly tighten the ten cap bolts in
several passes, in the sequence shown.

Torque: 610 kg-cm (44 ft-lb, 60 N'm)
(e) Check that the crankshaft turns smoothly.

(f) Check the crankshaft thrust clearance.
(See page EM-82)

INSTALL PISTON AND CONNECTING ROD
ASSEMBLES

(a) Lubricate the cylinder bores and crank pins with clean
engine oil.

(b) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(c) Using a piston ring compressor, push the correctly
numbered piston and connecting rod assembly into
each cylinder with the front mark (cavity for 4A-GE
and arrow for 4A-GZE) of the piston facing forward.

INSTALL CONNECTING ROD CAPS
(12-sided nut type)

NOTE:
® The connecting rod cap nuts are tightened in two
progressive steps.

@ If any of the cap bolts break or deform, replace them.

(@ Match the numbered cap with the numbered con-
necting rod.

(b) Install the cap with the front mark facing forward.
NOTE: Align the marks punched on the rod and cap.
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EM1659

EM3922

EM4845

Front Mark
(Protrusion)

EM1659

(c) Apply alight coat of the engine oil on the threads and
under the nuts of the connecting rod cap.

(d) First, install and alternately tighten the cap nuts in
several passes.

Toque: 400 kg-cm (29 ft-Ib, 39 N:m)

If any one of the nuts does not meet the torque specifica-
tion, replace the connecting rod bolt.

(e) Mark the front side of the top of cap nut with paint.

(f)  Second, alternately retighten the cap nuts by an addi-
tional 90°.

(@) Check that the paint mark is turned by 90°.
Check that the crankshaft turns smoothly.

Check the connecting rod thrust clearance.
(See page EM-80)

(Hexagon nut type)

(@) Match the numbered cap with the numbered con-
necting rod.

(b) Install the cap with the front mark facing forward.
NOTE: Align the marks punched on the rod and cap.

(c) Apply alight coat of the engine oil on the threads and
under the nuts of the connecting rod cap.

(d) Install and alternately tighten the cap nuts in several
passes.

Torque: 500 kg-cm (36 ft-lb, 49 N'm)
(e) Check that the crankshaft turns smoothly.

(f) Check the connecting rod thrust clearance.
(See page EM-80)
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EM4290

7.

INSTALL REAR OIL SEAL RETAINER

Install a new gasket and the rear oil seal retainer with the
six bolts.

Torque: 95 kg-cm (82 in.-lIb, 9.3 N'm)

POST ASSEMBLY

1.

10.
11.
12

13.

14.

INSTALL OIL PUMP, BAFFLE PLATE, STRAINER AND
OIL PUMP
(See steps 1 to 3 on pages LU-10, 11)

INSTALL OIL FILTER BRACKETS
(See steps 3 to 6 on pages LU-16, 17)

INSTALL WATER PUMP (See page CO-8)

INSTALL CYLINDER HEAD
4A-GE (See page EM-46)
4A-GZE (See page EM-61)

INSTALL TIMING BELT (See page EM-21)
INSTALL DISTRIBUTOR (See page 1G-10)

(4A-GE)
INSTALL ALTERNATOR BRACKET

(4A-GZE)
INSTALL ALTERNATOR AND BRACKET

(w/ A/C)
INSTALL A/C COMPURESSOR BRACKET

REMOVE ENGINE FROM ENGINE STAND
INSTALL REAR END PLATE

(M/T)

INSTALL FLYWHEEL

(a) Install the flywheel on the crankshaft.

(b) Install and uniformly tighten the mount bolts in
several passes, in the sequence shown.

Torque: 750 kg-cm (54 ft-lb, 74 N-m)

(A/T)
INSTALL DRIVE PLATE
(See procedure step 12)

Torque: 850 kg-cm (61 ft-lb, 83 N'm)

(M/T)
INSTALL CLUTCH DISC AND COVER (See page CL-14)
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INSTALLATION OF ENGINE (4A-GE)

1. INSTALL TRANSAXLE TO ENGINE
(See page MT-96) (M/T vehicle)
(See page AT-144) (A/T vehicle)

2. INSTALL STARTER (See page ST-12)

EM1683

3. (A/T vehicle)
INSTALL SIX TORQUE CONVERTER MOUNTING BOLT

(@) First, install the gray bolt and then five black bolts.
(b) Tighten the bolts evenly.
Torque: 280 kg-cm (20 ft-lb, 27 N-m)

4. INSTALL FLYWHEEL HOUSING UNDER COVER

(@) Install the under cover with the three bolts (M/T) or
two bolts (A/T).

(b) (A/T vehicle)
Install the stiffener plate with the three bolts. Tighten
the bolts.

Torque: 380 kg-cm (27 ft-lb, 37 N'-m)

AT2224

5. (w/A/C)
CONNECT FOLLOWING CONNECTORS:

® Transmission solenoid connector
® Neutral start switch connector
® Back-up and neutral start switch connector

EM3347

6. INSTALL WATER INLET WITH HOUSING

(@) Connect the two hoses to the No. 1 and No. 2 water
by-pass pipes.

(b) Install the water inlet and housing with the nut.
c) Connect the vacuum hoses to BVSVS.
, (d) Connect the start injector time switch connector.

EM1651
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EM1649

_—

EM1650

€9087 CMO0030:

7.

10.

INSTALL ENGINE WITH TRANSAXLE

(a) Set the engine with transaxle in the engine saddle as
shown.

(b) Slowly lower the vehicle.

CAUTION: Be careful not to damage the throttle
position sensor.

(c) Install the RH mounting insulator with the two bolts
and nuts.

(d) Install the LH mounting insulator with the two (M/T)
or three (A/T) bolts.

RAISE VEHICLE

INSTALL REAR MOUNTING INSULATOR
(@) Install the mounting to the body with the four bolts.

(b) Connect the mounting to the bracket with through
bolt.

Torque:
10 mm bolt head 530 kg-cm (38 ft-lb, 52 N'm)
12 mm bolt head 800 kg-cm (58 ft-lb, 78 N-m)

INSTALL FRONT MOUNTING INSULATOR

(@) Install the mounting insulator to the body with the
two bolts.

Torque: a 530 kg-cm (38 ft-Ib, 52 N-m)
b 740 kg-cm (54 ft-lb, 73 N'm)
(b) Connect the mounting bracket to the insulator, tem-
porarily install the through bolt.

(c) By bouncing the engine, confirm the mounting insula-
tor is mounted on the middle of the insulator mount
bracket.

Torque: 800 kg-cm (58 ft-lb, 78 N'm)



ENGINE MECHANICAL — Cylinder Block EM-103

[Reference]
Make sure clearance A and B.

Clearance: A =3 mm (0.118 in.)
A B=5mm(0.179 in.)

EM3592

11. INSTALL REAR DRIVE SHAFTS
(See page RA-32)

12. INSTALL FRONT EXHAUST PIPE
(See page LU-12)

13. (A/T vehicle)
CONNECT A/T OIL COOLER HOSES

To o= evazo7

14. (w/ Oil cooler)
CONNECT ENGINE OIL COOLER HOSES

EM3215

156. (M/T vehicle)
INSTALL CLUTCH RELEASE CYLINDER AND
CONTROL BRACKET

(@) Install the control bracket and clutch release cylinder
with the three bolts.

(b) Install the No. 2 control cable bracket with the two
bolts.

D0176

16. CONNECT CONTROL CABLES
(M/T vehicle)

(@) Connect the control cables to the shift outer lever
and select lever.

(b) Install the retainers, washers and clips.

DO164




EM-104 ENGINE MECHANICAL — Cylinder Block

(\

EM2296

EM3131

CH0320

17.

18.

19.
20.

21.
22,

23.
24,

(A/T vehicle)
(a) Connect the control cable to the shift lever.
(b) Install the retainer and clip.

(w/ A/C)
CONNECT A/C COMPRESSOR

Install the A/C compressor with the four bolts.

INSTALL ENGINE WIRE HARNESS IN REAR
LUGGAGE COMPARTMENT

(@) Insert the engine wire harness in the rear luggage
compartment.

(b) Connect following connectors:
® Engine wire and engine main wire connectors.
® Cooling fan computer connector
® ECU connector
® Circuit opening relay connector
(c) Install the rear luggage compartment trim with the
five clips.
CONNECT HIGH-TENSION CORD TO IGNITION COIL

CONNECT FOLLOWING WIRES:

® (w/ A/C)
Compressor connector

® Ground strap connector (between cylinder head and
body)

® Engine compartment cooling fan motor connector
® Noise filter connector
® Two igniter connectors

CONNECT BRAKE BOOSTER HOSE

CONNECT NO. 1 RADIATOR HOSE TO WATER
OUTLET HOUSING

INSTALL ALTERNATOR (See page CH-15)

INSTALL AIR CONDITIONER DRIVE BELT

Drive belt tension:
A/C New belt 160 = 20 Ib
Used belt 105 = 10 Ib



ENGINE MECHANICAL — Cylinder Block EM-105

€9086

EM1645

EM1603

25.
26.

27.

28.
29.

30.
31.
32.

33.

34.

35.
36.
37.
38.

INSTALL RADIATOR RESERVOIR TANK

INSTALL GROUND STRAP TO WATER INLET
HOUSING

(M/T vehicle)
INSTALL TRANSAXLE PROTECTOR

CONNECT SPEEDOMETER CABLE

CONNECT FOLLOWING CONNECTORS:
® Engine wire and engine main wire connector
® Back-up light switch connector (M/T only)

CONNECT VACUUM HOSE TO CHARCOAL CANISTER
CONNECT FUEL RETURN HOSE

CONNECT FUEL HOSE TO FILTER
Torque: 300 kg-cm (22 ft-lIb, 29 N-m)

CONNECT AIR BLEEDER HOSE TO WATER INLET
HOUSING

CONNECT HEATER HOSES AND NO. 6 RADIATOR
HOSE

(a) Connect the No. 6 radiator hose to the water inlet
housing.

(b) Connect the heater hoses to the cylinder head rear
plate and water inlet housing.

INSTALL AIR FLOW METER WITH NO. 1 AIR HOSE

INSTALL BATTERY

CONNECT CRUISE CONTROL VACUUM HOSE

CONNECT FOLLOWING CABLES:
® Accelerator cable

® (w/ Cruise control)
Cruise control cable

® (A/T vehicle)
A/T throttle cable
(See page AT-6)



EM-106 ENGINE MECHANICAL — Cylinder Block

39.

40.

41.

42,
43.

44,

45,

46.

REFILL WITH COOLANT (See page CO-4)

Capacity:
12.4 liters (13.1 US qts, 10.9 Imp. qts)

REFILL WITH ENGINE OIL (See page LU-4)

Oil capacity (w/o Qil cooler):
Drain and refill
w/o Oil filter change
3.0 liters (3.2 US qts, 2.6 Imp. qts)
w/ Oil filter change
3.3 liters (3.5 US qts, 2.9 imp. qts)
Dry fill
3.7 liters (3.9 US qts, 3.3 Imp. qts)
Oil capacity (w/ Qil cooler):
Drain and refill
w/o Oil filter change
3.1 liters (3.3 US qts, 2.7 Imp. qts)
w/ Qil filter change
3.4 liters (3.6 US qts, 3.0 Imp. qts)
Dry fill
3.8 liters (4.0 US qts, 3.3 Imp. qts)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

START ENGINE AND CHECK FOR LEAKS

PERFORM ENGINE ADJUSTMENT
Adjust the ignition timing.
(See steps 5 to 8 on pages IG-11, 12)

INSTALL ENGINE UNDER COVER AND FUEL TANK
PROTECTORS

PERFORM ROAD TEST

Check for abnormal noise, shock, slippage, correct shift
points and smooth operation.

RECHECK ENGINE COOLANT AND ENGINE OIL
LEVELS



ENGINE MECHANICAL — Cylinder Block EM-107

D0288

EM4603

EM1649

INSTALLATION OF ENGINE (4A-GZE)

1.

INSTALL TRANSAXLE TO ENGINE
M/T vehicle (See page MT-96)
A/T vehicle (See page AT-144)

INSTALL STARTER (See page ST-12)

(A/T vehicle)
INSTALL SIX TORQUE CONVERTER MOUNTING BOLT

(@) First, install the gray bolt and then five black bolts.
(b) Tighten the bolts evenly.
Torque: 280 kg-cm (20 ft-Ib, 27 N-m)

INSTALL FLYWHEEL HOUSING UNDER COVER

(a) Install the under cover with the three bolts (M/T) or
two bolts (A/T).

(b) (A/T vehicle)
Install the stiffener plate with the three bolts. Tighten
the bolts.

Torque: 380 kg-cm (27 ft-Ib, 37 N-m)

INSTALL WATER INLET WITH HOUSING

(a) Connect the two hoses to the No. 1 and No. 2 water
by-pass pipes.

(b) Install the water inlet and housing with the nut.
(c) Connect the vacuum hoses to BVSV.

INSTALL ENGINE WITH TRANSAXLE

(a) Set the engine with transaxle in the engine saddle as
shown.
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EM4712 EM4725

EM4697

EM3592

7l

(b) Slowly lower the vehicle.

(c) Install the RH mounting insulator with the two bolts
and nuts.

(d) Install the LH mounting insulator with the two (M/T)
or three (A/T) bolts.

RAISE VEHICLE

INSTALL REAR MOUNTING INSULATOR

(@) Install the mounting insulator to the body with the
four bolts.

(b) Connect the mounting insulator to the bracket with
the through bolt.

Torque:
10 mm bolt head 530 kg-cm (38 ft-lb, 52 N'm)
12 mm bolt head 800 kg-cm (58 ft-lb, 78 N-m)

INSTALL FRONT MOUNTING INSULATOR

(@) Install the mounting insulator to the body with the
two bolts.

Torque: a 530 kg-cm (38 ft-lb, 52 N'm)
b 740 kg-cm (54 ft-lb, 73 N'm)

(b) Connect the mounting bracket to the insulator, tem-
porarily install the through bolt.

(c) By bouncing the engine, confirm the mounting insula-
tor is mounted on the middle of the insulator mount
bracket.

Torque: 800 kg-cm (58 ft-lb, 78 N:m)
(Reference)
Make sure clearance A and B.

Clearance: A =3 mm (0.118 in.)
B=5mm (0.197 in.)
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EM4587

EM3215

MT0327

DO164

==

EM4586

10.

11.

12.

13.

14.

165.

INSTALL REAR DRIVE SHAFTS
(See page RA-32)

INSTALL FRONT EXHAUST PIPE
(See page LU-12)

(A/T vehicle)
CONNECT A/C OIL COOLER HOSES

CONNECT ENGINE OIL COOLER HOSES

(M/T vehicle)
INSTALL CLUTCH RELEASE CYLINDER AND
CONTROL BRACKET

(a) Install the control bracket and clutch release cylinder
with the six bolts.

(b) Connect the heater hose clamp with the bolt.

CONNECT CONTROL CABLE
{M/T vehicle)

(a) Connect the control cables to the shift outer lever
and select level.

(b) Install the retainers, washers and clips.

(A/T vehicle)
(a) Connect the control cable to the shift lever.

(b) Install the retainer and clip.



EM-110

ENGINE MECHANICAL — Cylinder Block

EM4579

EMa619)]

16.

17.

18.

19.

(w/ A/C)
CONNECT A/C COMPRESSOR

Install the A/C compressor with the four bolts

INSTALL A/C DRIVE BELT
Drive belt tension:

New belt 165 = 10 1b
Used belt 85 =

15 1b

INSTALL ENGINE WIRE HARNESS IN REAR LUGGAGE
COMPARTMENT

(a)

(b)

(c)

Insert the engine wire harness in the rear luggage
compartment.

Disconnect the following connectors:

® Circuit opening relay connector

® ECU connectors

® Cooling fan computer connector

® Supercharger relay connector

® IC regulator connector

® Engine wire and engine main wire connectors

Install the rear luggage compartment trim with the
five clips.

CONNECT FOLLOWING CONNECTORS AND WIRES:

(a)
(b)
(c)

(d)
(e)

(f)
(g)
(h)
0}
G
(k)
)]
(m)

(n)

(o)

(A/T vehicle)
Two neutral start switch connectors

(A/T vehicle)
Solenoid connector

(A/T vehicle)
Speed sensor connector

Cold start injector time switch connector

(M/T vehicle)
Back-up light switch connector

Ground strap from water inlet housing
Two engine wire connectors

Check connector

High-tension cord from ignition coil

Igniter connector

Noise filter connector

Engine compertment cooling fan connector

Ground strap connector (between cylinder head and
body)

(w/ A/C)
Two A/C compressor connectors

Solenoid resistor connector



ENGINE MECHANICAL — Cylinder Block EM-111

20. CONNECT NO. 1 RADIATOR HOSE TO WATER
OUTLET HOUSING

21. INSTALL RADIATOR RESERVOIR TANK
22. CONNECT BRAKE BOOSTER VACUUM HOSE

EM4607

23. CONNECT SPEEDOMETER CABLE

24. CONNECT FUEL INLET AND RETURN HOSES

EM4606

25. CONNECT HEATER HOSES AND NO. 6 RADIATOR
HOSE

(a) Connect the No. 6 radiator hose to the water inlet
housing.

(b) Connect the heater hoses to the cylinder head rear
cover.

WL 26. (w/ Cruise control)
\ . / CONNECT CRUISE CONTROL CABLE
. ewssos] 27, CONNECT ACCELERATOR CABLE

28. INSTALL AIR FLOW METER WITH NO. 3 AIR
CLEANER HOSE

(@) Install the air flow meter with No. 3 air cleaner hose
with the three bolts and two clamps.

(b) Install the EGR VSV with the bolt.
(c) Connect the air flow meter and EGR VSV connectors.

29. (A/T vehicle)
CONNECT A/T THROTTLE CABLE

EM4616
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- EM4621

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

CONNECT FOLLOWING HOSES:

(@ (w/ A/C)
A/C idle up vacuum hoses

(b) Charcoal canister vacuum hose

(c) (w/ Cruise control)
Cruise control vacuum hose

(d) Air bleeder hose from water inlet housing

INSTALL BATTERY

INSTALL INTERCOOLER
Install the intercooler with the four bolts and two clamps.

REFILL WITH COOLANT (See page CO-4)

Capacity:
12.4 liters (13.1 US qts, 10.9 Imp. qts)

REFILL WITH ENGINE OIL (See page LU-4)

Oil capacity (w/o Oil cooler):
Drain and refill
w/o Oil filter change
3.0 liters (3.2 US qts, 2.6 Imp. qts)
w/ QOil filter change
3.3 liters (3.5 US qts, 2.9 Imp. qts)
Dry fill 3.7 liters (3.9 US qts, 3.3 Imp. qts)
Oil capacity (w/ Oil cooler):
Drain and refill
w/o Oil filter change
3.1 liters (3.3 US qts, 2.7 Imp. qts)
w/ Oil filter change
3.4 liters (3.6 US qts, 3.0 Imp. qts)
Dry fill 3.8 liters (4.0 US qts, 3.3 Imp. qts)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

START ENGINE AND CHECK FOR LEAKS

PERFORM ENGINE ADJUSTMENT
Adjust the ignition timing.
(See steps 5 to 8 on pages IG-11, 12)

INSTALL ENGINE UNDER COVER AND FUEL TANK
PROTECTORS

PERFORM ROAD TEST

Check for abnormal noise, shock, slippage, correct shift
points and smooth operation.

RECHECK ENGINE COOLANT AND ENGINE OIL
LEVELS
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SC-2

SUPERCHARGER SYSTEM — Troubleshooting

EFI ECU faulty

Check EFI ECU

TROUBLESHOOTING
Problem Possible cause Remedy Page
No supercharger Compressor does not rotate properly
pressure (a) Drive belt loose or broken Adjust or replace drive belt MA-4
(b) Compressor faulty Repair compressor SC-9
Magnetic clutch does not engage
(a) Fuses blown Check “EFI"" or “IGN’’ fuse
(b) Supercharger relay faulty Check supercharger relay SC-19
(c) Magnetic clutch faulty Check magnetic clutch SC-3
(d) EFI ECU faulty Check EFI ECU
(e) Wiring faulty Check wiring
Supercharger Drive belt slipping Check or replace drive belt MA-4
pressure too low Magnetic clutch faulty Check magnetic clutch Sc-3
Compressor faulty Check compressor SC-9
ABV VSV faulty Check ABV VSV SC-12
ABV faulty Check ABV SC-12
EFl ECU faulty Check EFI ECU
Supercharger ABV VSV faulty Check ABV VSV SC-12
pressure too high | Ay fauity Check ABV SC-12




SUPERCHARGER SYSTEM — Supercharger

SC-3

Brake Booster _—_

$C0027

SUPERCHARGER

ON-VEHICLE INSPECTION OF
SUPERCHARGER

1. CHECK SUPERCHARGER OIL LEVEL
NOTE: With the engine cold, check the oil level on the

3

(3 //:;/// ’
// Dipstick

$C0010
_SCQ015]

dipstick.

(@) Park the vehicle on a level spot and turn the engine
off.

(b) Remove the brake booster hose clamp.

() Remove the VSV retaining bolt.

=1

Syringe

Dipstick Tube

$C0029

CAUTION: Do not disconnect the hoses from the
VSV.

(d) Turn the yellow-headed supercharger oil level
dipstick counterclockwise and pull it out.

(e) Wipe the dipstick clean with a rag.

(f)  Reinsert the dipstick. Turn it fully clockwise or the
reading will not be correct.

(g Remove the dipstick again and look at the oil level on
the end.

(h) The oil level should be between the L’ and ‘‘F"’
marks on the dipstick.

If low, check for leakage and add oil up to the “‘F"* mark as
follows.

(i)  Add supercharger oil though the dipstick tube using
a vinyl tube and syringe.

Supercharger oil: Part No. 08885-80108 or
equivalent

i) Recheck the oil level.

NOTE: Avoid overfilling and low level, or the super-
charger could be damaged.

2. INSPECT MAGNET CLUTCH

(@) Check that the magnet clutch goes ON when the
throttle valve is suddenly opened during engine
idling.

(b) Using an ohmmeter, measure the resistance of the
stator coil between the clutch lead wire terminals.

Standard resistance: 3.7 = 0.2 () at 20°C (68°F)

If the resistance is not as specified, replace the clutch sta-
tor.



SC-4 SUPERCHARGER SYSTEM — Supercharger

SC0004

3.

INSPECT AIR BY-PASS VALVE (ABV)

While the engine running, disconnect the ABV vacuum
hose and check that there is normal operating noise in
ABV.

(A/T vehicle)
INSPECT STALL TEST
(See page AT-8)

INSPECT SUPERCHARGER PRESSURE

(@) Install SST (turbocharger pressure gauge) between
the VSV and intake manifold with a three way.
SST 09992-00241

b) (M/T vehicle)
While driving with the engine running at 1,600 rpm
on the fourth gear, fully open the throttle vale and
check the supercharger pressure with the engine rpm
at 2,000 rpm.

Standard pressure: 0.25 kg/cm2 (3.6 psi, 25 kPa)

€} (A/T vehicle)
Check the supercharger pressure with a stall test.

Standard pressure: 0.30 kg/cm? (4.3 psi, 29 kPa)

If the pressure is less than that specified, inspect the
supercharger assembly.

If the pressure is above specification, inspect the ABV
system.



SUPERCHARGER SYSTEM — Supercharger

SC-5

REMOVAL OF SUPERCHARGER

Components

ir Tank
Reservoir Tan Throttle Body with Air Intake Connector,

No. 1 Air Inlet Duct and No. 1 Air Outlet Duct

VSV

Vacuum Hose

(For Booster) Intercooler

Supercharger

Drive Belt

@ Non-reusable part

SC0013




SC-6 SUPERCHARGER SYSTEM — Supercharger

EM4621

EM4616]

1.

10.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DRAIN ENGINE COOLANT
REMOVE RADIATOR RESERVOIR TANK
REMOVE VSV

REMOVE INTERCOOLER

Disconnect the two hose clamps, and remove the four
bolts and intercooler.

REMOVE AIR FLOW METER WITH NO.3 AIR CLEANER
HOSE

(@) Disconnect the air flow meter connector.

(b) Remove the bolt and EGR VSV without disconnect
the connector.

c) Loosen the two clamps, and remove the three bolts
and air flow meter with No.3 air cleaner hose.

DISCONNECT ACCELERATOR CABLE (ROD) AND
THROTTLE CABLE

DISCONNECT FOLLOWING HOSES:

(a) PCV hose
(b) Brake booster hose
() ACV hose

(d) A/C idle up vacuum hose
(e) Emission control vacuum hoses

REMOVE NO.I INTAKE AIR CONNECTOR PIPE WITH
AIR HOSE

REMOVE DRIVE BELT (FOR SUPERCHARGER)

Loosen the idler pulley lock nut and adjusting bolt, and
remove the drive belt.



SUPERCHARGER SYSTEM — Supercharger SC-7

11. DISCONNECT NO.2 AND NO.3 WATER BY-PASS
HOSES

12. LOOSEN AIR HOSE CLAMP
13. REMOVE TWO BOLTS AND AIR INLET DUCT STAY

SC0002

14. REMOVE THROTTLE BODY WITH AIR INTAKE
CONNECTOR, NO.1 AIR INLET DUCT, AND NO.1 AIR
OUTLET DUCT

(a) Remove the four bolt holding the No.1 inlet duct to
the intake manifold.

(b) Remove the three bolts and two nuts holding the
No.1 air outlet duct to the supercharger housing.

SC0017

(c) Remove the throttle body with air intake connector,
No.1 air inlet duct and No.1 air outlet duct.

15. REMOVE SUPERCHARGER
(a) Disconnect the ACV and supercharger connectors.
(b) Disconnect the two ACV hoses.
() Remove the two nuts and ACV.
(d) Remove the pivot bolt and nut.

SC0011




SC-8 SUPERCHARGER SYSTEM — Supercharger

SC0007

(e) Remove the two stud bolts.

(f)  As shown in the illustration, rotate the supercharger
assembly so that the clutch hub is uppermost, then
lift it upwards.

CAUTION: The vehicle body is easily scratched, so
use a cloth or rag to protect it.



SUPERCHARGER SYSTEM — Supercharger SC-9

DISASSEMBLY OF SUPERCHARGER

Components

Shim

@i» ¢

Ring
Clutch Hub

& Non-reusable part

Dipstick

Rear Cover

[Elbow @ Gasket

Gasket
Air Pipe ¢ Gaske
Front Cover
P
|
- @ Rear Plate /3
L @ Gasket
'fpz Magnet Plug

Clutch Flange
Clutch Stator
Snap Ring
Clutch Pulley
Nut

¢ Gasket

No. 2 Air Inlet Duct

SC0006




SUPERCHARGER SYSTEM — Supercharger

1. DRAIN SUPERCHARGER OIL

Remove the magnet plug under the rear cover and drain
the oil.

SC0008

2. REMOVE NO.2 AIR INLET DUCT
Remove the five bolts and No.2 air inlet duct.

SC0014

3. REMOVE CLUTCH HUB

Using SST, remove the nut, clutch hub and shim.
SST 09504-00011

4. REMOVE CLUTCH PULLEY

(@) Using SST, remove the ring nut.
SST 09814-22010

(b) Remove the clutch pulley and shim.

SC0008

5. REMOVE CLUTCH STATOR
(@) Disconnect the connector from the clamp.

(b) Using snap ring pliers, remove the snap ring.
() Remove the clutch stator.




SUPERCHARGER SYSTEM — Supercharger SC-11

6. REMOVE CLUTCH FLANGE
Remove the five bolts and clutch flange.

F7104

7. REMOVE FRONT COVER
(@) Disconnect the air hoses from the housing.
(b) Remove the nut and air pipe.

(c) Remove the two bolts, stud bolt, front cover and
gasket.

8. REMOVE REAR COVER
Remove the eight bolts, rear cover and gasket.

F7106

9. REMOVE REAR PLATE
(@) Mount the supercharger in a soft jaw vise.

(b) Secure the bolt and remove the nut. Remove the two
nuts.

F7108

(c) Remove the two bolts and rear plate.
10. IF NECESSARY, REMOVE ELBOWS
11. IF NECESSARY, REMOVE UNION

F7107




SC-12 SUPERCHARGER SYSTEM — Supercharger

INSPECTION OF SUPERCHARGER
COMPONENTS
1. INSPECT HOUSING
Check that there is no damage on the inside surface of the
housing.
2. INSPECT ROTOR

(@) Check that there is no damage on the outside of the
rotor.

(b) Check that there is no looseness in the rotor and
shaft and that the rotor rotate smoothly.

3. INSPECT BEARINGS
Check that the bearing is not rough or worn.

INSPECTION OF AIR BY-PASS VALVE (ABV)
AND AIR CONTROL VALVE (ACV) SYSTEM

1. INSPECT AIR BY-PASS VALVE (ABV)

Apply a vacuum to the ABV and measure the vacuum
when the valve opens.

SC0005

Partially open vacuum:

105 — 165 mmHg

(4.134 — 6.496 in.Hg, 13.00 — 21.99 kPa)
Fully open vacuum:

245 — 395 mmHg

(9.646 — 15.551 in.Hg, 32.66 — 52.65 kPa)

If the vacuum is not within specification, replace the ABV.

S) ®
Battery 2. INSPECT ABV VSV

(@) Apply battery voltage across the terminals.
(b) Check that air flows from pipe E to air filter.

(c) Disconnect the battery terminals.
1 (d) Check that air flows from pipe E to G.
@

SC0019

If a problem is found, replace the VSV.

©

Battery

SC0018

3. INSPECT ACV
1 (@) Apply battery voltage across the terminals.
®

(b) Check that air flows from pipe A to B and C.

S
Battery

$C0020




SUPERCHARGER SYSTEM — Supercharger SC-13

©

Battery

S

S$C0021

F9493
F9425

Sealant

F9474

Sealant

F4039

(c) Disconnect the battery terminals.
(d) Check that air does not flow from pipe A to B or C.
If a problem is found, replace the ACV.

INSTALLATION OF SUPERCHARGER
(See page SC-9)

1.

INSTALL ELBOWS

Using pliers and a hammer, tap in the elbow so that it
faces the same way as in the illustration.

INSTALL UNION

(@) Apply alight coat of sealant to the part of the part of
the union to be inserted into the rear plate.

Sealant: Part No. 08833-00090, THREE BOND 1131,
LOCTITE 518 or equivalent

(b) Using a hammer, tap the union into place with a
block of wood, etc., placed between the union and
the hammer.

INSTALL REAR PLATE

(@) Remove any packing material and be careful not to
drop oil on the contacting surfaces of the rear plate
and housing.

(b) Apply engine oil to four locations on the upper sur-
face of the rotor.

(c) Apply a light coat of sealant to the outer edge of the
groove on the side matching the housing.

Sealant: Part No. 08833-00090, THREE BOND 1131,
LOCTITE 518 or equivalent

CAUTION: Do not apply the sealant too liberally or it
will overflow the groove in the housing and be
squeezed inside the housing.



SC-14 SUPERCHARGER SYSTEM — Supercharger

F7107

F7108

F7106

F7374

F7105

NOTE: The groove in the housing is to prevent sealant
being squeezed inside housing.

(d) Install the rear plate as soon as the seal packing is
applied.

(e) Install and torque the two bolts.
Torque: 50 kg-cm (43 in.-Ib, 4.9 N'-m)

() Mount the supercharger in a soft jaw vice.

(@) Secure the bolt and install the nut. Install the two
nuts.

Torque: 500 kg-cm (36 ft-lb, 49 N-m)

INSTALL REAR COVER
Install a new gasket and the rear cover with the eight bolts.
Torque: 50 kg-cm (43 in.-lb, 4.9 N-m)

INSTALL HOUSING FRONT COVER
(a) Remove the grease inside the housing front cover.

(b) Pour supercharger grease into the housing front
cover.

Grease: Part No.08887-80109 or equivalent
Grease capacity: 2 g (0.09 oz)

(c) Install a new gasket and the housing front cover with
the two bolts and stud bolt.

Torque: 50 kg-cm (43 in.-lb, 4.9 N-m)
(d) Install the air pipe with the nut.
Torque: 50 kg-cm (43 in.-lb, 4.9 N'm)
(e) Connect the air hoses to the housing.



SUPERCHARGER SYSTEM — Supercharger SC-15

F7104

SC0012

$C0022

SC0009

6.

INSTALL CLUTCH FLANGE
Install the clutch flange with the five bolts.
Torque: 50 kg-cm (43 in.-lb, 4.9 N'm)

INSTALL CLUTCH STATOR

(@)  Align the hole of the clutch flange with the protrusion
of the clutch stator.

(b) Using snap ring pliers, install the snap ring, facing the
taper side toward the front.

INSTALL CLUTCH PULLEY

(@) Install the clutch pulley.

(b) Using SST, install the ring nut.

SST 09814-22010

Torque: 250 kg-cm (18 ft-Ib, 25 N-m)

INSTALL CLUTCH HUB

(@) On the shaft install the shim used previously, then
install the clutch hub.

(b) Using SST, install and torque the nut.
SST 09504-00011
Torque: 200 kg-cm (14 ft-lb, 20 N-m)



SC-16

SUPERCHARGER SYSTEM — Supercharger

Matchmarks

F7362

SC0014

10. INSPECT AND ADJUST AIR GAP OF MAGNET

11.

12,

CLUTCH
(a) Set up a dial gauge as shown in the illustration.

(b) Place the matchmarks to ensure that the positions of
the pulley and clutch hub remain unchanged.

(c) Apply battery voltage between the terminals of the
connector, and measure the value of movement of
the clutch hub.

NOTE: Take measurements starting from the second
time the clutch hub is operated.

(d) Measure the other three locations using the same
method. Use the average value of the four locations
for the air gap value.

Standard air gap: 0.35 — 0.65 mm

(0.0138 — 0.0256 in.)

If the air gap is not within specification, replace the shim.

Adjusting shim thickness mm (in.)
0.1 (0.004) 0.7 (0.028)
0.3 (0.012) 0.9 (0.035)
0.5 (0.020) 1.1 (0.043)

CAUTION: When measuring, check that the location
marks for the pulley and clutch hub are in the correct
position.

NOTE: If the air gap is greater than specification, use a
thinner shim. If the air gap is less than specifications, use a
thicker shim.

INSTALL NO.2 AIR INLET DUCT

Install a new gasket and No.2 air inlet duct with the three
bolts and two nuts.

Torque: 95 kg-cm (82 in.-lb, 9.4 N-m)

FILL WITH SUPERCHARGER OIL
(@) Clean and install the magnet plug with a new gasket.
(b) Fill the supercharger with new oil.

Supercharger oil: Part No.08885 - 80108 or
equivalent

Oil capacity: 130 cc (7.9 cu in.)
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SC0007

SCo011

SC0017

INSTALLATION OF SUPERCHARGER
(See page SC-5)

1.

INSTALL SUPERCHARGER

(@) As shown in the illustration, insert the supercharger
with the clutch hub uppermost.

CAUTION: The vehicle body is easily scratched, so
use a cloth or rag to protect it.

(b) Install the two stud bolts.
Torque: 350 kg-cm (25 ft-Ib, 34 N-m)

(c) Fix the lower part of the supercharger in place by
inserting the pivot bolt from the rear of the engine.

(d) Install the supercharger by tightening the two nuts
together with the air control valve.

Torque:
Stud bolt side 350 kg-cm (25 ft-lb, 34 N-m)
Pivot bolt side 600 kg-cm (47 ft-Ib, 64 N-m)

(e) Connect the ACV and supercharger connectors.

INSTALL THROTTLE BODY WITH AIR INTAKE
CONNECTOR NO.1 AIR INLET DUCT, AND NO.1 AIR
OUTLET DUCT

(@) Push in the air hose to the No.2 air inlet duct.

(b) Install the four bolts holding the No.1 inlet duct to the
intake manifold.

Torque: 190 kg-cm (14 ft-Ib, 19 N-m)

(c) Install a new gasket and the No.1 air outlet duct with
the three bolts and two nuts.

Torque: 100 kg-cm (7 ft-lb, 10 N-m)



SC-18 SUPERCHARGER SYSTEM — Supercharger

SC0002

EM4616

~ EM4621

3.

10.

11.

12,
13.
14.
15.

INSTALL AIR INLET DUCT STAY
Install the air inlet duct stay with the two bolts.

Torque: Duct side 220 kg-cm (16 ft-lIb, 22 N-m)
Block side 400 kg-cm (29 ft-lb, 39 N-m)

TIGHTEN AIR HOSE CLAMP

CONNECT NO.2 AND NO.3 WATER BY-PASS HOSES

INSTALL DRIVE BELT
(See page MA-4)

INSTALL NO.1 INTAKE AIR CONNECTOR PIPE WITH
AIR HOSE

CONNECT FOLLOWING HOSE:

(@) PCV hose
(b) Brake booster hose
() ACV hose

(d) A/C idle up vacuum hose
(e) Emission control vacuum hoses

CONNECT ACCELERATOR CABLE (ROD) AND
THROTTLE CABLE

INSTALL AIR FLOW METER WITH NO.3 AIR CLEANER
HOSE

(@) Install the air flow meter with No.3 air cleaner hose
with the three bolts and two clamps.

(b) Install the EGR VSV with the bolt.
() Connect the air flow meter connector.

INSTALL INTERCOOLER
Install the intercooler with four bolts and two clamps.

INSTALL VSV
INSTALL RADIATOR RESERVOIR TANK
FILL WITH ENGINE COOLANT

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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N

F7099

No continuity

SC0023

Ohmmeter
Ohmmeter mo @
O3
o= °
[,
o||@
SC0025
Continuity
iy
© ®

Battery

SC0024

SUPERCHARGER RELAY

INSPECTION OF SUPERCHARGER RELAY

INSPECT SUPERCHARGER RELAY
Location: Inside of the luggage compartment trim.

A. Inspect Relay Continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(b) Check that there is no continuity between terminal 2
and 4.

(c) Check the continuity between terminals 1 and 4.

(d) Reverse the polarity of the tester probes and repeat
step (c).

e) Check that one shows continuity and the other
shows no continuity.

If continuity is not as specified, replace the relay.

B. Inspect Relay Operation

(a) Apply battery voltage across terminals 1 and 3.

(b) Check that there is continuity between terminals 2
and 4.

If operation is not as specified, replace the relay.
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EC-2 EMISSION CONTROL SYSTEMS — System Purpose

SYSTEM PURPOSE

System

Abbfeviation

Purpose

Positive crankcase ventilation
Fuel evaporative emission control
Dash pot

Exhaust gas recirculation
Three-way catalyst

Electronic fuel injection*

PCV
EVAP
bpP
EGR
TWC
EFI

Reduces blow-by gas (HC)

Reduces evaporative HC

Reduces HC and CO

Reduces NOx

Reduces HC, CO and NOx

Regulates all engine conditions for reduction
of exhaust emissions.

* For inspection and repair of the EFl system, refer to EFl section.




EMISSION CONTROL SYSTEMS — Component Layout and Schematic Drawing (4A-GE)

COMPONENT LAYOUT AND SCHEMATIC DRAWING (4A-GE)

EC-3

EGR Vacuum Modulator

EGR Gas Temp. Sensor

EGR Valve
EGR Gas Temp.

(Calif. only)

(Calif. only)
VSv
BVSV
(For EVAP)
Vacuum
Tank
z
g o
Z! Diaphragm
- (For T-VIS)
Ch
Charcoal eck Valve
Canister
\/ DP Oxygen Sensor
IT BVSV EGR Valve
(For EGR)
0025EG
BVSYV (For EGR)
—
Oxygen Sensor 1"'
BVSV
(For EVAP)
TWC
Bs
I EGR
Vacuum
Cha_rcoal Modulator
Canister

EC2791



EC-4 EMISSION CONTROL SYSTEMS — Component Layout and Schematic Drawing (4A-GZE)

COMPONENT LAYOUT AND SCHEMATIC DRAWING (4A-GZE)

o~
¢ , "\ L_/
=) B
)
Charcoal
Canister

T
EGR Vacuum Modulator Q/ f 7

EGR Gas Temp. Sensor I\
(Calif. only)

Z 7 ek
d gw
For EVAP) |

8
= Y

=P EGR Valve
%!’7 Oxygen Sensor
VSV
(For EGR)
EC2819

SSay e

» .
fex ~

EGR Valve

o
°

VA
t &zzj
EGR Gas Temp. Sensor
|| (Calif. only)
Charcoal
Canister

EC3445




EMISSION CONTROL SYSTEMS — Positive Crankcase Ventilation (PCV) System EC-5

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

4A-GE 4A-GZE

PCV Hose PCV Hose

Blow-by Gas —

Blow-by Gas —=
Fresh Air -

Fresh Air ———

EC2798 EC2797

To reduce HC emissions, crankcase blow-by gas (HC) is routed to the intake manifold for combustion in the cylin-
ders.

4A-GE INSPECTION OF PCV HOSES AND
CONNECTIONS

VISUALLY INSPECT HOSES, CONNECTIONS AND
GASKETS

Check for cracks, leaks or damage.

EC1460
EC2796




EC-6 EMISSION CONTROL SYSTEMS — Fuel Evaporative Emission Control (EVAP) System

FUEL EVAPORATIVE EMISSION CONTROL (EVAP) SYSTEM

Check Valve BVS Purge Port

P —

R

Fuel Tank C

".‘,':" Charcoal
i Canister

Fuel Tank

EC1461

To reduce HC emissions, evaporated fuel from the fuel tank is routed through the charcoal canister to the intake
manifold for combustion in the cylinders.

Canister Check Valve Check
Coolant Temp. | BVSV Thrgttle .Valve Valve in Evaporated Fuel (HC)
pening (1) () 3) | cap
Below CLOSED
35°C (95°F) - - - - - HC from tank is absorbed
e into the canister.
Positioned below
Ab CLOSED — —_ —_
ove purge port
54°C (129°F) OPEN
Positioned above HC from canister is led into
OPEN — _ —_ . .
purge port air intake manifold.
High pressure _ _ _ OPEN | CLOSED |CLOSED ﬂC from taqk is absorbed
in tank into the canister.
:“ﬂn‘fc”“m — — — | CLOSED| OPEN | OPEN | Airis led into the fuel tank.
INSPECTION OF FUEL VAPOR LINES,
/ FUEL TANK AND TANK CAP
\ 1.  VISUALLY INSPECT LINES AND CONNECTIONS
v Look for loose connections, kinks or damage.
V= 2. VISUALLY INSPECT FUEL TANK
Look for deformation, cracks or fuel leakage.
‘,ﬂ'

EC1462

3. VISUALLY INSPECT FUEL TANK CAP
Look for a damaged or deformed gasket and cap.
If necessary, repair or replace the cap.

Check Valve
(Vacuum Valve)

EC3070




EMISSION CONTROL SYSTEMS — Fuel Evaporative Emission Control (EVAP) System EC-7

b1 4
~

EC1463

Tank Pipe

v

f Purge Pipe

EC1464

Compressed Air ‘

' EC1465
Below 35°C
PNo Air
—Cool Water
= -1 \ EC0O088
Above 54°C

EC0089

INSPECTION OF CHARCOAL CANISTER

1.
2.

REMOVE CHARCOAL CANISTER

VISUALLY INSPECT CHARCOAL CANISTER CASE
Look for cracks or damage.

CHECK FOR CLOGGED FILTER AND STUCK CHECK
VALVE

(@) Using low pressure compressed air, blow into the
tank pipe and check that air flows without resistance
from the other pipes.

(b) Blow into the purge pipe and check that air does not
flow from the other pipes.

If a problem is found, replace the charcoal canister.

CLEAN FILTER IN CANISTER

Clean the filter by blowing 3 kg/cm? (43 psi, 294 kPa)of
air into the tank pipe while holding the other upper
canister pipe closed.

NOTE:
® Do not attempt to wash the canister.

® No activated carbon should come out.

INSTALL CHARCOAL CANISTER

INSPECTION OF BVSV
CHECK BVSV BY BLOWING AIR INTO PIPE

(@) Drain the coolant from the cylinder block into a suita-
ble container.

(b) Remove the BVSV. -
(c) Cool the BVSV to below 35°C (95°F) with cool

water.

(d) Blow air into a pipe and check that the BVSV is
closed.

() Heat the BVSV to above 54°C (129°F) with hot
water.

()  Blow air into a pipe and check that the BVSV is open.
If a problem is found, replace the BVSV.

(@) Apply liquid sealer to the threads of the BVSV and
reinstall.

(h)  Fill the cylinder block with coolant.



EC-8 EMISSION CONTROL SYSTEMS — Dash Pot (DP) System

DASH POT (DP) SYSTEM
(4A-GE only)

DP Diaphragm

EC2792

Normal Driving Deceleration

E NAN\\\N ANANANANNNRNNNNRNNRNNN AN\ ANNANNANRANANNANNNANNNNNNNY

- /
0 7
‘\g§§§§§\ NN SN
X"
DP Diaphragm DP Diaphragm
Filter VTV Filter

VTV

EC2794

EC2793

To reduce HC and CO emissions, when decelerating the dash pot opens the throttle valve slightly more than at idle.
This causes the air-fuel mixture to burn completely.

Condition Diaphragm VTV Throttle Valve
Idling Pushed in by return force of throttle CLOSED ldle speed position
valve
Normal driving Pushed out by diaphragm spring OPEN High speed position
Deceleration Pushed in by return force of CLOSED Sllghtly opgps and then slowly closes
throttle valve to idle position




EMISSION CONTROL SYSTEMS — Dash Pot (DP) System EC-9

Separater

W

Filter

EC0280

Tachometer

EC0138 EM4428

1,800 rpm

~\

° RPM

Tachometer

EC0137

EM4429

A Few Seconds

Tachometer

EC0142 ECO147

INSPECTION OF DP SYSTEM

1.

WARM UP AND STOP ENGINE
Allow the engine to reach normal operating temperature.

CHECK IDLING SPEED AND ADJUST, IF NECESSARY
REMOVE CAP, FILTER AND SEPARATER FROM DP

CHECK DP SETTING SPEED
(a) Race the engine at 2,500 rpm for a few seconds.
(b) Plug the VTV hole with your finger.

(c) Release the throttle valve.
(d) Check that the DP is set.

DP setting speed: 1,800 rpm
(w/ Cooling fan OFF)

If not at specified, adjust with the DP adjusting screw.

REINSTALL DP SEPARATER, FILTER AND CAP

CHECK VTV OPERATION

Race the engine at 2,500 rpm for a few seconds, release
the throttle valve and check that the engine returns to idle
in a few seconds.



EC-10 EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation (EGR) System (4A-GE)

EXHAUST GAS RECIRCULATION (EGR) SYSTEM (4A-GE)

EGR Vacuum Modulator

EGR Valve

EGR Gas Temp. Sensor

(Calif. only) VSV

(Orange) Vacuum Tank

(Black)

Check Valve -
BVSV

EC2795

(1)

Distributor
EGR Vacuum
Modulator
ECU
Pressure !
F Exhaust Manifold
(2) Char:b:;nrom xhaust Manifo BVSV
R Port Distributor
EGR Vacuum
Modulator
§ o
\\\\\\\\ r" ECU
1

Pressure

Chamber From Exhaust Manifold EC2347
EC2348




EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation (EGR) System (4A-GE) EC-11
(3) E Port BVSV
SN R Port Distributor
N
EGR Vacuum
r
ECU
Pressure
Chamber From Exhaust Manifold
@) E Port BVSV
Distributor
EGR Vacuum =
Modulator —_
_'-:.14 F»’ -
N To Vacuum Tank
g\ VSV (OFF)
N
\Zh
N
s 4
ARANANNS ECU

Pressure
Chamber From Exhaust Manifold

EC2349
EC2350

To reduce NOx emissions, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to
lower the maximum combustion temperature.

Coolant BVSV ENGINE VSV Throttle Valve Pressure in the EGR EGR Vacuum EGR Exhaust Ga
Temp. rpm Opening Angle |Valve Pressure Chamber Modulator Valve u *
Below 35°C Not
CLOSED - — - - - CLOSED
(95°F) S recirculated
Positioned below _ _ CLOSED Not.
E port recirculated
(1) | *pressure con OPENS passage Not
- - LOSE
Below Positioned be- LOW | stantly alter- to atmosphere CLOSED recirculated
4.350 ON |tween E port natingy between
Above 54°C pm (2) CLOSES passage .
N and R port . PE R |
(129°F) OPE HIGH | low and high to atmosphere OPEN | Recirculated
Positioned above | (3) |** CLOSES passage Recirculated
OPEN | .
R port HIGH to atmosphere (increase)
Above (4) Not
- — - CLOSED
4,350 rpm| OFF 0s recirculated

[

* Pressure increase—= Modulator closes —=EGR valve opens —= Pressure drops
EGR valve closes-— Modulator opens
** When the throttle valve is positioned above the R port, the EGR vacuum modulator will close the atmosphere
passage and open the EGR valve to increase the EGR gas, even if the exhaust pressure is insufficiently low.
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EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation (EGR) System (4A-GE)

Filter

EC1901

EC1473

COLD
3.500 rpm No Vacuum
o
Q ‘
Tachometer Vacuum Gauge
ECO137 EC0128
HOT
3,500 rpm Low Vacuum
o
Q ‘
Tachometer Vacuum Gauge
ECO137EC0129
5,000 rpm No Vacuum

C RPM

Tachometer Vacuum Gauge

ECO139EC0128

INSPECTION OF EGR SYSTEM

1.

CHECK AND CLEAN FILTERS IN EGR VACUUM
MODULATOR

(a) Check the filter for contamination or damage.
(b) Using compressed air, clean the filters.

PREPARATION

Using a 3-way connector, connect a vacuum gauge to the
hose between the EGR valve and EGR vacuum modulator.
CHECK SEATING OF EGR VALVE

Start the engine and check that the engine starts and runs
at idle.

CHECK BVSV WITH COLD ENGINE

(@ The coolant temperature should be below 35°C
(95°F).

(b) Check that the vacuum gauge indicates zero at
3,500 rpm.

CHECK BVSV, VSV AND EGR VACUUM MODULATOR
WITH HOT ENGINE

(@) Warm up the engine.

(b) Check that the vacuum gauge indicates low vacuum
at 3,500 rpm.

() Check that the vacuum gauge indication is zero at
5,000 rpm.



EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation (EGR) System (4A-GE) EC-13

Vacuum Gauge

R Port

EC1474

£C1475

Engine Stopped EGR Vacuum
Modulator

EC1476

Engine at EGR Vacuum
3,500 rpm Modulator

EC1477

(d) Disconnect the vacuum hose from R port of the EGR
vacuum modulator and connect R port directly to the
intake manifold with another hose.

(e) Check that the vacuum gauge indicates high vacuum
at 3,500 rpm.

NOTE: As alarge amount of EGR gas enters, the engine
will misfire slightly.

(f) Disconnect the vacuum gauge and reconnect the
vacuum hoses to the proper locations.

6. CHECK EGR VALVE

(@) Apply vacuum directly to the EGR valve with the
engine idling.

(b) Check that the engine runs rough or dies.
(c) Reconnect the vacuum hoses to the proper location.

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART

INSPECTION OF EGR VALVE

1. REMOVE EGR VALVE
Check the valve for sticking and heavy carbon deposits.
If a problem is found, replace it.

2. REINSTALL EGR VALVE WITH A NEW GASKET

INSPECTION OF EGR VACUUM MODULATOR

CHECK EGR VACUUM MODULATOR OPERATION

(a) Disconnect the vacuum hoses from ports P, Q and R
of the EGR vacuum modulator.

(b) Block ports P and R with your finger.

(c) Blow air into port Q. Check that the air passes
through to the air filter side freely.

(d) Start the engine and maintain an engine speed of
3,500 rpm.

(e} Repeat the above test. Check that there is a strong
resistance to air flow.

(f) Reconnect the vacuum hoses to the proper locations.
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Below 35°C

Air

EC0122

Above 54°C

ECO123

EC1478

S) S

Battery

EC1479

Qj

O(‘)

No continuity

O

[6)

EC1480

INSPECTION OF BVSV
CHECK BVSV BY BLOWING AIR INTO PIPE

(@) Drain the coolant from the cylinder block into a suita-
ble container.

(b) Remove the BVSV.

() Cool the BVSV to below 35°C (95°F) with cool
water.

(d) Blow air into the pipe and check that the BVSV is
closed.

(e) Heat the BVSV to above 54°C (129°F) with hot
water.

(f) Blow air into the pipe and check that the BVSV is
open.

If a problem is found, replace the BVSV.

(@) Apply liquid sealer to the threads of the BVSV and
reinstall.

(h)  Fill the cylinder block with coolant.

INSPECTION OF VSV

1.

CHECK VACUUM CIRCUIT CONTINUITY IN VSV BY
BLOWING AIR INTO PIPE

(a) Connect the VSV terminals to the battery terminals
as illustrated.

(b) Blow into pipe E and check that air comes out of pipe

(c) Disconnect the battery.

(d) Blow into pipe E and check that air comes out of air
filter.

If a problem is found, repair or replace the VSV.

CHECK FOR SHORT CIRCUIT

Using an ohmmeter, check that there is no continuity be-
tween the terminal and the VSV body.

If there is continuity, replace the VSV.



EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation (EGR) System (4A-GE) EC-15

Ohmmeter

Orange Pipe

Black Pipe

EC0107

3. CHECK FOR OPEN CIRCUIT

Using an ohmmeter, measure the resistance between the
terminals as shown.

Specified resistance: 33 — 39 () at 20°C (68°F)
If resistance is not within specification, replace the VSV.

INSPECTION OF CHECK VALVE

CHECK VALVE BY BLOWING AIR INTO EACH PIPE

(@) Check that air flows from the orange pipe to the
black pipe.

(b) Check that air does not flow from the black pipe to
the orange pipe.

If a problem is found, replace the check valve.
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM (4A-GZE)

EGR Vacuum Modulator

EGR Gas Temp. Sensor
(Calif. only)

EC2820

R Port

S l i& EGR Vacuum Distributor
NN A Modulator

(2) E Port
R Port
\\ANNNNNWN
\\\\ Distributor
\ U

¥

EC3000
EC3001




EMISSION CONTROL SYSTEMS — Exhaust Gas Recirculation (EGR) System ,(4A-GZE) EC-17
(3)
E Port
N Distributor
ECU
ECSOQZ

To reduce NOx emissions, part of the exhaust gases are recirculated through the EGR valve to the intake manifold to

lower the maximum combustion temperature.

Coolant Engine lntake_Air VSV Throttle Valve Pressure in the EGR EGR Vacuum EGR Exhaust Gas
Temp. RPM Volume Opening Angle | Valve Pressure Chamber Modulator Valve
M/T
Below 44°C
(111°F) Not
A/T - OFF - - - CLOSED recirculated
Below 35°C
(95°F)
Above Not
4,200 rpm - OFF - - - CLOSED recirculated
LOW | OFF - - - CLOSED :‘;‘iw ated
M/T .
Above 50°C Positioned below Not
- — E
(122°F) E port CLOSED recirculated
AT Blow (1) | *Pressure con- | OPENS passage Not
it CLOSED
Above 40°C | 3,800 rpm Positioned be- || gy stantly alter- | to atmosphere ° recirculated
(104°F) HIGH ON tw:e; E port (2) nating between | c| OSES passage
and R port A .
HIGH | low and high to atmosphere OPEN | Recirculated
Positioned above| (3) | ** CLOSES passage OPEN Recirculated
R port HIGH to atmosphere (increase)

. Prezsure increase —Modulator closes —=EGR valve opens —sPressure drops

EGR valve closes «— Modulator opens
** When the throttle valve is positioned above the R port, the EGR vacuum modulator will close the atmosphere
passage and open the EGR valve to increase the EGR gas, even if the exhaust pressure is insufficiently low.
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Filter

EC2011

-
\‘/C\\//\/a/c/uum Gau/ge/

EC2859

COLD
3,500 rpm No Vacuum
Q
Tachometer Vacuum Gauge
EC0137 EC0128
HOT
3,500 rpm Low Vacuum
\ -4
o
RPM \ mmHg
Tachometer Vacuum Gauge
EC0137 ECO129
5,000 rpm No Vacuum
o
Q
Tachometer Vacuum Gauge

ECO139 ECO128

INSPECTION OF EGR SYSTEM

CHECK AND CLEAN FILTER IN EGR VACUUM
MODULATOR

1.

(@)
(b)

Check the filter for contamination or damage.
Using compressed air, clean the filter.

PREPARATION

Using a 3-way connector, connect a vacuum gauge to the
hose between the EGR valve and EGR vacuum modulator.

CHECK SEATING OF EGR VALVE

Start the engine and check that the engine starts and runs
at idle.

CHECK VSV WITH COLD ENGINE

(a)

(b)

()

(M/T)

The coolant temperature should be below 44°C
(111°F).

(A/T)

The coolant temperature should be below 35°C
(95°F).

Check that the vacuum gauge indicates zero at
3,500 rpm.

CHECK VSV AND EGR VACUUM MODULATOR WITH
HOT ENGINE

(a)
(b)

(c)

Warm up the engine.

Check that the vacuum gauge indicates low vacuum
at 3,500 rpm.

Check that the vacuum gauge indication is zero at
5,000 rpm.
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v S s
\;; chumGauge/

To Intake
Manifold

/

42869

To Intake
Manifold

EC2821

Engine at
3,500 rpm
A~

/_EC2823

(d) Disconnect the vacuum hose from R port of the EGR
vacuum modulator and connect R port directly to the
intake manifold with another hose.

(e) Check that the vacuum gauge indicates high vacuum
at 3,500 rpm.

NOTE: As alarge amount of EGR gas enters, the engine
will misfire slightly.

() Disconnect the vacuum gauge and reconnect the
vacuum hoses to the proper locations.

6. CHECK EGR VALVE

(@) Apply vacuum directly to the EGR valve with the
engine idling.

(b) Check that the engine runs rough or dies.
(c) Reconnect the vacuum hoses to the proper location.

IF NO PROBLEM IS FOUND WITH THIS INSPECTION, THE
SYSTEM IS OKAY; OTHERWISE INSPECT EACH PART

INSPECTION OF EGR VALVE

1. REMOVE EGR VALVE
Check the valve for sticking and heavy carbon deposits.
If a problem is found, replace it.

2. REINSTALL EGR VALVE WITH A NEW GASKET

INSPECTION OF EGR VACUUM MODULATOR

CHECK EGR VACUUM MODULATOR OPERATION

(a) Disconnect the vacuum hoses from ports P, Q and R
of the EGR vacuum modulator.

(b) Block ports P and R with your finger.

(c) Blow air into port Q. Check that the air passes
through to the air filter side freely.

(d) Start the engine and maintain an engine speed of
3,500 rpm.

(e) Repeat the above test. Check that there is a strong
resistance to air flow.

() Reconnect the vacuum hoses to the proper locations.
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e &
Battery
EC2886
)
Air
Ed
A [
, % al
(—
A \ © N2
“ Air Filter Battery

EC2887

No continuity

Ohmmeter

EC2884

INSPECTION OF VSV
1. CHECK VACUUM CIRCUIT CONTINUITY IN VSV BY
BLOWING AIR INTO PIPE

(@) Connect the VSV terminals to the battery terminals
as illustrated.

(b) Blow into pipe E and check that air comes out of pipe
F.

(c) Disconnect the battery.

(d) Blow into pipe E and check that air comes out of air
filter.

If a problem is found, repair or replace the VSV.

2. CHECK FOR SHORT CIRCUIT

Using an ohmmeter, check that there is no continuity be-
tween the terminal and the VSV body.

If there is continuity, replace the VSV.

3. CHECK FOR OPEN CIRCUIT

Using an ohmmeter, measure the resistance between the
terminals as shown.

Specified resistance: 33 — 39 () at 20°C (68°F)
If resistance is not within specification, replace the VSV.

INSPECTION OF WATER TEMPERATURE
SENSOR

(See page FI-116)

INSPECTION OF AIR FLOW METER
(See page FI1-94)
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THREE-WAY CATALYST (TWC) SYSTEM

NOx CO HC

I

— CO, N, H,0 ]

Three-Way Catalyst
(Monolithic)

EC2901

To reduce HC, CO and NOx emissions, they are oxidized, reduced and converted to nitrogen (N,), carbon
dioxide (CO,) and water (H,0) by the catalyst.

Exhaust port

HC, CO, AND NOx

>

T™WC Exhaust Gas
co
OXIDATION AND ™ H,0
REDUCTION N,

EC1491

INSPECTION OF EXHAUST PIPE ASSEMBLY

1. CHECK CONNECTIONS FOR LOOSENESS OR
DAMAGE

2. CHECK CLAMPS FOR WEAKNESS, CRACKS OR
DAMAGE

INSPECTION OF CATALYTIC CONVERTER

CHECK FOR DENTS OR DAMAGE

If any part of protector is damaged or dented to the extent
that it contacts the catalyst, repair or replace.
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Heat Insulator

N

P

N

EC1492

EC1493

NSPECTION OF HEAT INSULATOR

1. CHECK HEAT INSULATOR FOR DAMAGE

2. CHECK FOR ADEQUATE CLEARANCE BETWEEN

CATALYTIC CONVERTER AND HEAT INSULATOR

REPLACEMENT OF CATALYTIC CONVERTER

1.

REMOVE CONVERTER

(@) Jack up the vehicle.

(b) Check that the converter is cool.
(c) Remove the converter protector.

(d) Remove the bolts at the front and rear of the con-
verter.

e) Remove the converter and gaskets.

2. INSTALL CONVERTER

(@) Place new gaskets on the front and rear exhaust
pipes, and connect the converter to the exhaust
pipes.

(b) Install the converter protector.

(c) Tighten the bolts.

Torque: Catalyst — Exhaust pipe
440 kg-cm (32 ft-lb, 43 N-m)
Protector — Bracket
195 kg-cm (14 ft-lb, 19 N-m)

(d) Reinstall the bracket bolts and tighten them.
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EFlI SYSTEM — Description

DESCRIPTION

4A-GE

©

Ignition
Switch A/C Magnet Switch
c? —ET [Ht Check Connector
““CHECK ENGINE (T-E1)
Warning Light F___o/
Battery N Y I
Fuel Tank E] Neutral
uel Tan T ECU Start Switch
| Fuel Pump istributor (For A/T)
E Air Cleaner
[. T~ Fuel Filter ’
Ignition — — =
Coil T
Temp.
\— Sensor
> (Inlet Air
V8V
— (FPU) Temp)
‘ VSsv
! (ISc)
Injector .
Cold Start Air Flow
| AN | ' Injector Meter
Oxygen Sensor = -
Auxiliary
Air Valve
Throttle
Position
Sensor

|— VSV (T-VIS)
*
Pressure Regulator

\Diaphragm (T-VIS)

Air Control Valve (T-VIS)

AV

Start Injector
Time Switch

\
Water Temp. Sensor
(Coolant Temp.)

*: To Vacuum Reservoir Tank

FIZSQQL
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FI-3

4A-GZE

Ignition
Switch

T

r

| Fuel Pump
N

~Fuel Filter

Fuel Tank

O=———— A/C Magnet
O] Switch
Oy

O
“CHECK ENGINE"
Warning Light

o

I

Check Connector
(T-E1)

Fuel Pulsation Damper ——§

Injector

[} Oxygen
Sensor

©

\
Water Temp. Sensor
(Coolant Temp.)

Battery
ECU 6_1- Neutral
— p—— Start Switch
= Distributor —— (For A/T)
— Air Cleaner
EMETTTH
Ignition
Coil
’ Temp.
Sensor
VSV | Y (Inlet Air
(FPU) VSV Temp.)
‘ =|- (1SC)
Cold Start a.;tr:;?w
Injector
Throttle
Position
Sensor
Pressure
Regulator Vs
I Vv
| Air By-Pass Valve

VaCt/Jum Modulator

Start Injector
Time Switch

Knock Sensor

EGR Gas Temp. Sensor

FI2810
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The EFl system is composed of 3 basic sub-
systems; Fuel, Air Induction and Electronic
Control Systems.

FUEL SYSTEM

An electric fuel pump supplies sufficient fuel,
under a constant pressure, to the injectors. These
injectors inject a metered quantity of fuel into the
intake manifold in accordance with signals from
the ECU (Electronic Control Unit).

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for
engine operation.

ELECTRONIC CONTROL SYSTEM

The 4A-GE and 4A-GZE engine is equipped with a
Toyota Computer Control System (TCCS) which
centrally controls the EFI, ESA, Diagnosis systems,
etc. by means of an Electronic Control Unit (ECU —
formerly EFI computer) employing a microcom-
puter.

By the ECU, the TCCS controls the following func-
tions:

1. Electronic Fuel Injection (EFI)

The ECU receives signals from various sen-
sors indicating changing engine operating
conditions such as:

Intake air volume

Intake air temperature
Coolant temperature

Engine rpm
Acceleration/deceleration
Exhaust oxygen content etc,

These signals are utilized by the ECU to
determine the injection duration necessary for
an optimum air-fuel ratio.

2. Electronic Spark Advance (ESA)

The ECU is programmed with data for
optimum ignition timing under any and all
operating conditions. Using data provided by
sensors which monitor various engine func-
tions (rpm, A/C signal, coolant temperature,
etc.), the microcomputer (ECU) triggers the
spark at precisely the right instant. (See IG
section)

Diagnosis

The ECU detects any malfunctions or abnor-
malties in the sensor network and lights a
“CHECK ENGINE"" warning light on the instru-
ment panel. At the same time, the trouble is
identified and a diagnostic code is recorded
by the ECU. The diagnostic code can be read
by the number of blinks of the ‘“CHECK
ENGINE" warning light when terminals T and
E, are short-circuited. There are 13 (Calif.) or
14 (Ex. Calif) different diagnostic codes,
including ““normal operation."’

(See pages FI-24 to 27)

Fail-Safe Function

In the event of a sensor malfunction, a back-
up circuit will take over to provide minimal
drivability. Simultaneously the ‘‘CHECK
ENGINE" warning light is activated.
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PRECAUTIONS

1. Before working on the fuel system, disconnect the
negative terminal from the battery.

NOTE: Any diagnosis code retained by the computer will
be erased when the battery terminal is removed.
Therefore read the diagnosis before removing the battery
terminal.

2. Do not smoke or work near an open flame when work-
ing on the fuel system.

3. Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS

MAINTENANCE PRECAUTIONS
1. INSURE CORRECT ENGINE TUNE-UP

2. PRECAUTIONS WHEN CONNECTING GAUGE

(@) Connect the tachometer (+) terminal to the ignition
coil (-) terminal.

160300 (b) Use the battery as the power source for the timing
light, tachometer, etc.

. 3. IN EVENT OF ENGINE MISFIRE THE FOLLOWING
; WRONG PRECAUTIONS SHOULD BE TAKEN

(@) Insure proper connection of battery terminals, etc.
(b) Handle high-tension cords carefully.

CORRECT (c) After repair work, insure that the ignition coil ter-
minals and all other ignition system lines are recon-
nected securely.

When cleaning the engine compartment, be especial-

N ly careful to protect the electrical system from water.
FI0087

4. PRECAUTIONS WHEN HANDLING OXYGEN SENSOR

(a) Do not allow oxygen sensor to drop or hit against an
object.

(b) Do not allow water to come into contact with the
sensor or attempt to cool it.

IF CAR IS EQUIPPED WITH MOBILE RADIO
SYSTEM (HAM, CB, ETC.)
The ECU has been designed so that it will not be affected
by outside interference.

However, if your vehicle is equipped with a CB radio
transceiver, etc., (even one with about 10 W output), it

may, at times, have an affect upon ECU operation,
especially if the antenna and feeder are installed nearby.

Therefore, observe the following precautions:

, (@) Install the antenna as far as possible from the ECU.
ECU The ECU is located at the trunk center, so the anten-
@_ na should be installed on the front or rear side of the

\ vehicle.

> (b) Keep the antenna feeder as far away as possible from
/ the ECU wires-at least 20 cm (7.87 in.), and do not
N @ = wind them together.

, I

FI1775
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EFlI SYSTEM — Inspection Precautions

F10090

Lock Spring

FI0092 FI0093

FI0094

(c) Insure that the feeder and antenna are properly
adjusted.

(d) Do not equip your vehicle with a powerful mobile
radio system.

AIR INDUCTION SYSTEM

1.

Make sure that the oil dipstick, oil filler cap, PCV hose,
etc., are all securely fitted, otherwise the engine may run
out of tune.

Disconnection, looseness or cracks in the parts of the air
intake system between the air flow meter and cylinder
head will allow air suction and cause the engine to run out
of tune.

ELECTRONIC CONTROL SYSTEM

1.

Before removing EFl wiring connectors, terminals, etc.,
first disconnect the power by either turning OFF the igni-
tion switch or disconnecting the battery terminals.

When installing a battery, be especially careful not to
incorrectly connect the positive and negative cables.

Do not permit parts to receive a severe impact during
removal or installation. Handle all EFlI parts carefully,
especially the ECU.

Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal con-
tact can cause further troubles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-
partment, prevent water from getting on the EFl parts and
wiring connectors.

Parts should be replaced as an assembly.

Care is required when pulling out and inserting wiring con-
nectors.

(@) Release the lock and pull out the connector, pulling
on the connectors.

(b)  Fully insert the connector and insure that it is locked.
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9. When inspecting a connector with a circuit tester.

(a) Carefully take out the water-proofing rubber if it is a
water-proof type connector.

FIO095 FI0096)

(b) Insert the tester probe into the connector from the
wiring side when checking the continuity, amperage
or voltage.

(c) Do not apply unnecessary force to the terminal.

(d) After checking, install the water-proofing rubber on
the connector securely.

F10097 FI0098

10. Use SST for inspection or test of the injector, cold start
injector or its wiring connector.

SST 09842-30050(A), 09842-30060(B) (4A-GZE)
and 09842-30070(C) (4A-GE)

FI2500

FUEL SYSTEM

1. When disconnecting the high fuel pressure line, a large
amount of gasoline will spill out so observe the following
procedure.

(a) Put a container under the connection.
(b) Slowly loosen the connection.
(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.
FI0419 FI0421

2.  When connecting the flare nut or union bolt on the high
? pressure pipe union, observe the following procedure:
New Gasket (Union bolt type)

) (a) Always use a new gasket.

(b) First tighten the union bolt by hand.

(c) Then tighten the bolt to the specified torque.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

=

FI0974 FI0975
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/ \_Fulcrum Length
Nm«:-;s)! ——
Q

i

Fl11654

0-Ring CORRECT

lnjec{o]jﬁﬁl E] - ﬂ%‘j

Grommet
= Il%j
ﬂﬁm ﬁj WRONG

Delivery Pipe = ﬂ‘%

FI2918
Delivery
Pipe
] Cylinder
O-Ring Head

Grommet

FI2964

FI2856

(Flare nut type)

(a)  Apply a thin coat of oil to the flare and tighten the
flare nut.

(b)  Then using SST, tighten the nut to the specified tor-
que.

Torque: 310 kg-cm (22 ft-Ib, 30 N-m)

NOTE: Use a torque wrench with a fulcrum length of 30
cm (11.81 in)

Observe the following precautions when removing and
installing the injectors.

(@) Never reuse an O-ring.

(b)  When placing an O-ring on the injector, use care not
to damage it in any way.

(c) Lubricate the O-ring with spindle oil or gasoline
before installing — never use engine, gear or brake oil.

Install the injector to the delivery pipe and cylinder head as
shown in the figure.

Confirm that there are no fuel leaks after performing any
maintenance on the fuel system.

(@)  With engine stopped, turn the ignition switch to ON.

(b)  Short circuit the fuel pump check terminals (Fr — +B)
in the check connector.

NOTE: The check connector is located near the resona-
tor (4A-GE) or intercooler (4A-GZE).

(c)  When the fuel return hose is pinched, the pressure
within the high pressure line will rise to about 4 kg/
cm? (567 psi, 392 kPa). In this state, check to see that
there are no leaks from any part of the fuel system.

CAUTION: Always pinch the hose. Avoid bending as
it may cause the hose to crack.
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F10094

F10482

TROUBLESHOOTING
TROUBLESHOOTING HINTS

1.

Engine troubles are usually not caused by the EFl system.

When troubleshooting, always first check the condition of
the other systems.

(a) Electronic source

® Battery
® Fusible links
® Fuses

(b) Body ground
(c) Fuel supply

® Fuel leakage

® Fuel filter

® Fuel pump
(d) Ignition system

® Spark plugs

® High-tension cords

® Distributor

® Igniter and ignition coil
(e) Air induction system

® Vacuum leaks
(f) Others

® Ignition timing (ESA system)

® |dle speed
® etc.

The most frequent cause of problems is simply a bad con-
tact in wiring connectors. Always make sure that connec-
tions are secure.

When inspecting the connector, pay particular attention to
the following points:

(@) Check to see that the terminals are not bent.

(b) Check to see that the connector is pushed in com-
pletely and locked.

(c) Check to see that there is no signal change when the
connector is slightly tapped or wiggled.

Sufficiently troubleshoot for other causes before replac-
ing the ECU, as the ECU is of high quality and it is expen-
sive.
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Digital Type Analog Type

TOYOTA 1t ‘i risnie

Fl0889

4.

Use a volt/ohmmeter with high impedance (10 kQ/V
minimum) for troubleshooting of the electrical circuit. (See
page FI-26)

TROUBLESHOOTING PROCEDURES

SYMPTOM — DIFFICULT TO START OR NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

CHECK ELECTRIC SOURCE

OK

CHECK STARTING SYSTEM

BAD

1. Battery
(1) Connection
(2) Gravity — drive belt—charging system
(3) Voltage

2. Fusible link

BAD

1. Ignition switch

2. Clutch (M/T) or Neutral start switch (A/T)
3. Starter relay

4. Starter

5. Wiring/Connection

SYMPTOM - DIFFICULT TO START OR NO START (CRANKS OK)

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-21)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INDUCTION SYSTEM

Malfunction
code

Diagnosis codel(s) (See page FI-24 to 27)

OK

CHECK IGNITION SPARK

1. Unplug connectors of injector
and start injector time switch.

2. Check by holding spark plug cord 8 —
10 mm (0.31 = 0.39 in.) away from
engine block while cranking engine.

A strong spark should be noted.

BAD

1. Oil filler cap

2. Oil level gauge

3. Hose connections

4. PCV hose

5. EGR system — EGR valve stays open

OK

CHECK IGNITION TIMING
1. Short terminals T and E1 of the
check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
(w/short-circuited T and E1)

BAD

1. High-tension cords
2. Distributor
3. Ignition coil, igniter

OK  CONTINUED ON PAGE FI-11

NO

Ignition timing — Adjust
(See page IG-11)
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J OK  CONTINUED FROM PAGE FI-10

CHECK FUEL SUPPLY TO INJECTOR BAD 1. Fuel line — leakage — deformation
1. Fuel in tank 2. Fuse
2. Fuel pressure in fuel line 3. Circuit opening relay (See page FI-111)
(1) Short terminals Fe and +B of the 4. Fuel pump (See page FI-64)
check connector. 5. Fuel filter
(2) Fuel pressure at fuel return hose 6. Fuel pressure regulator (See page FI-78
can be felt. or 79)
(See page FI-65 or 68)
OK
CHECK FUEL PUMP SWITCH IN AIR BAD Air flow meter (See page FI-94)
FLOW METER
Check continuity between terminals Fc and E1
while measuring plate of air flow meter is
open.
OK
CHECK SPARK PLUGS NO 1. Spark plug
Plug gap: 1.1 mm (0.043 in.) 2. Compression pressure
— Note — Limit: (at 250 rpm):
Check compression pressure and valve 4A-GE 10.0 kg/cm?
clearance if necessary. (142 psi, 981 kpa)
(See page EM-14) 4A-GZE 8.5 kg/cm?
(120 psi, 834 kpa)
3. Valve clearance (Cold)
STD: IN 0.156 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)
BAD 1. Injector(s) —shorted or leaking
All 2. Injector wiring(s) between the resistor
Plugs and ECU shorted
WEgT 3. Cold start injector — leakage
(See page FI-73)
4. Start injector time switch
(See page FI-115)
OK
CHECK AUXILIARY AIR VALVE (4A-GE) BAD 1. Air valve
(See page FI-108) 2. Water hoses
OK
CHECK ISC VALVE (4A-GZE) BAD 1.1SC Valve
(See page FI-106) 2. Wiring connection (See page FI-60)
3. A/C switch
OK
CHECK EFI ELECTRONIC CIRCUIT BAD 1. Wiring connection
USING VOLT/OHMMETER 2. Power to computer (ECU)

(See p

age FI-33 or 48)

(1) Fusible links
(2) Fuses
(3) EFI main relay
. Air Flow meter
. Water temperature sensor
. Air temperature sensor (In air flow meter)
. Injection signal circuit
(1) Injector wiring
(2) Computer (ECU)
(3) Resistor (4A-GZE)

oOphwW
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CHECK DIAGNOSIS SYSTEM
Check for output of diagnositic code.
(See page FI-21)

SYMPTOM — ENGINE OFTEN STALLS

} Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malfunction
codels)

Diagnositic code(s) (See pages FI-24 to 27)

OK

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel in tank
2. Fuel pressure in fuel line
(1) Short terminals Frand +B of the
service connector.
(2) You can feel fuel pressure at fuel
hose of fuel filter.
(See page FI-65 or 68)

BAD

1. Qil filler cap

2. Oil level gauge

3. Hose connections

4. PCV hose

5. EGR system — EGR valve stays open

OK

| CHECK AIR FILTER ELEMENT

BAD

. Fuel line — leakage — deformation

. Fuse

. Circuit opening relay (See page FI-111)
. Fuel pump (See page FI-64)

. Fuel filter

. Fuel pressure regulator (See page FI-78
or 79)

OO hWN=-

OK
|

CHECK IDLE SPEED
STD: 800 rpm

BAD

=|I Element — Clean or replace ]

OK

CHECK IGNITION TIMING
1. Short terminals T and E1of the
check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
(w/short-circuited T — E1)

NO

Idle speed — Adjust (4A-GE)
ISC system (4A-GZE)

}OK

CHECK SPARK PLUGS

Plug gap: 1.1 mm (0.043 in.)

— Note —

Check compression pressure and valve
clearance if necessary.

(See page EM-14)

NO

Ignition timing — Adjust
(See page 1G-11)

OK

CHECK COLD START INJECTOR
(See page FI-73)

NO

1. Spark plug
2. Compression pressure
Limit (at 250 rpm):
4A-GE 10.0 kg/cm?
(142 psi, 981 kpa)
4A-GZE 8.5 kg/cm?
(120 psi, 834 kpa)
3. Valve clearance (Cold)
STD: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)

l OK CONTINUED ON PAGE FI-13

BAD

1. Cold start injector
2. Start injector time switch.
(See page FI-115)
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CHECK AUXILIARY AIR VALVE (4A-GE)
(See page FI-108)

OK CONTINUED FROM PAGE FI-12

OK

CHECK ISC VALVE (4A-GZE)
(See page FI-106)

BAD

1. Air valve
2. Water hoses

OK
\

CHECK FUEL PRESSURE
(See page FI-65 or 68)

BAD

.I1SC valve
. Wiring connection (See page FI-60)
. A/C switch

WN =

OK
)

CHECK INJECTORS
(See page FI-80)

BAD

1. Fuel pump (See page FI-64)

2. Fuel filter

3. Fuel pressure regulator
(See page FI-78 or 79)

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33 or 48)

BAD

Injection condition

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page FI-21)

BAD

1. Wiring connection
2. Power to computer (ECU)
(1) Fusible links
(2) Fuses
(3) EFI main relay
3. Air flow meter
4. \Water temperature sensor
5. Air temperature sensor (In air flow meter)
6. Injection signal circuit
(1) Injector wiring
(2) Computer (ECU)
(3) Resistor (4A-GZE)

SYMPTOM — ENGINE SOMETIMES STALLS

Normal code

CHECK AIR FLOW METER
(See page FI-94)

Malfunction
code

Diagnositic code(s) (See pages FI-24 to 27)

OK

CHECK WIRING CONNECTORS AND
RELAYS

Check that there is a signal change when
the connector or relay is slightly tapped
or wiggled.

BAD

Air flow meter

BAD

1. Connector
2. EFl main relay
(See page FI-110)
3. Circuit opening relay (See page FI-111)




Fl-14

EFI SYSTEM — Troubleshooting

SYMPTOM — ROUGH IDLING AND/OR MISSING

CHECK DIAGNOSIS SYSTEM
Check for output of diagnositic code.
(See page FI-21)

Normal code

Malfunction
code

Diagnositic code(s) (See pages FI-24 to 27)

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

OK

BAD

1. Oil filler cap

2. Qil level gauge

3. Hose connections

4, PCV hose

5. EGR system — EGR valve stays open

| CHECK AIR FILTER ELEMENT |

OK

BAD

ol -
|Element — Clean or replace

CHECK IDLE SPEED
STD: 800 rpm

OK

NO

Idle speed — Adjust (4A-GE)
ISC system (4A-GZE)

CHECK IGNITION TIMING
1. Short terminals T and E1 of the
check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
(w/short-circuited T — E1)

OK

NO

Ignition timing — Adjust
(See page IG-11)

CHECK SPARK PLUGS

Plug gap: 1.1 mm (0.043 in.)

— Note —

Check compression pressure and valve
clearance if necessary.

(See page EM-14)

OK

NO

1. Spark plug
2. Compression pressure
Limit (at 250 rpm):
4A-GE 10.0 kg/cm?
(142 psi, 981 kpa)
4A-GZE 8.5 kg/cm?
(120 psi, 834 kpa)
3. Valve clearance (Cold)
STD: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)

CHECK AIR CONTROL VALVE (4A-GE)
Check that the air control valve is
closed.

OK

NO

2. Vacuum leaks

1. VSV for air control valve

CHECK ISC VALVE (4A-GZE)
(See page FI-106)

OK
\

BAD

1.1SC valve

2. Wiring connection (See page FI-60)
3. A/C switch

CHECK COLD START INJECTOR
(See page FI-73)

l OK  CONTINUED ON PAGE FI-15

BAD

1. Cold start injector
2. Start injector time switch.

(See page FI-115)
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l OK CONTINUED FROM PAGE FI-14

CHECK FUEL PRESSURE
(See page FI-65 or 68)

OK

BAD

1. Fuel pump (See page FI-64)

2. Fuel filter

3. Fuel pressure regulator
(See page FI-78 or 79)

CHECK INJECTORS
(See page FI-80)

OK

BAD

Injection condition

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33 or 48)

BAD

1. Wiring connection
2. Power to computer (ECU)
(1) Fusible link
(2) Fuses
(3) EFI main relay
. Air flow meter
. Water temperature sensor
. Air temperature sensor (In air flow meter)
. Injection signal circuit
(1) Injector wirings
(2) Computer (ECU)
(3) Resistor (4A-GZE)
7. Oxygen sensor

OO0, W
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SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

| CHECK ACCELERATOR LINKAGE

OK

CHECK AUXILIARY AIR VALVE (4A-GE)
(See page FI-108)

BAD

’|rl_inkage — Stuck dash pot system

|

OK

CHECK ISC VALVE (4A-GZE)
(See page FI-106)

BAD

1. Air valve
2. Water hoses

OK

CHECK AIR CONDITIONER
IDLE-UP CIRCUIT

BAD

1.1SC valve
2. Wiring connection (See page FI-60)
3. A/C switch

{OK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-21)

BAD

Air valve for air conditioner — Leakage
VSV for air conditioner — Leakage

Normal code

CHECK THROTTLE POSITION SENSOR
(See page FI-98)

Malfunction
code

Diagnosis code(s) (See pages FI-24 to 27)

OK

CHECK FUEL PRESSURE
(See page FI-65 or 68)

BAD

Throttle body

OK

CHECK COLD START INJECTOR
(See page FI-73)

BAD

Fuel pressure regulator — High pressure

OK

| CHECK INJECTORS (See page FI-80)

BAD

| —

Cold start injector — Leakage

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33 or 48)

BAD

I . . .
Injectors — Leakage, Injection quality
K

]

BAD

1. Wiring connection
2. Power to computer (ECU)
(1) Fusible links
(2) Fuses
(3) EFI main relay
3. Air flow meter
4. Water temperature sensor
5. Air temperature sensor (In air flow meter)
6. Injection signal circuit
(1) Injector wiring
(2) Computer (ECU)

(3) Resistor (4A-GZE)
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SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM Malfunction | Diagnosis codels) (See pages FI-24 to 27)
Check for output of diagnosis code. code
(See page FI-21)
Normal code
CHECK FOR VACUUM LEAKS IN AIR BAD 1. Qil filler cap
INTAKE LINE 2. Oil level gauge
3. Hose connections
4. PCV hoses
5. EGR system — EGR valve stays open
} OK
CHECK IGNITION TIMING NO Ignition timing — Adjust
1. Short terminals T and E1 of the check (See page 1G-11)
connector.
2. Check ignition timing.
STD: 10° BTDC @ lIdling
(w/short-circuited T — E1)
‘ OK
CHECK IDLE SPEED BAD |ldle speed — Adjust (4A-GE)
STD: 800 rpm ISC system (4A-GZE)
OK
CHECK COLD START INJECTOR BAD 1. Cold start injector
(See page FI-73) 2. Start injector time switch
(See page FI-115)
OK
CHECK FUEL PRESSURE BAD 1. Fuel pump (See page FI-64)
(See page FI-65 or 68) 2. Fuel filter
3. Fuel pressure regulator (See page FI-78
or 79)
OK _
CHECK INJECTORS BAD Injectors — Clogged
(See page FI-80)
OK
CHECK EFI ELECTRONIC CIRCUIT BAD 1. Wiring connection
USING VOLT/OHMMETER 2. Power to computer (ECU)
(See page FI-33 or 48) (1) Fusible links
(2) Fuses
(3) EFI main relay
3. Air flow meter
4. Water temperature sensor
5. Air temperature sensor (In air flow meter)
6. Throttle position sensor
7. Injection signal circuit
(1) Injector wirings
(2) Computer (ECU)
(3) Fuel cut signal
(4) Resistor (4A-GZE)
8. Oxygen sensor
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)
-Rich Fuel Mixture-Misfire

CHECK DIAGNOSIS SYSTEM Malfunction |Diagnosis codels) (See pages FI-24 to 27)
Check for output of diagnosis code. code
(See page FI-21)
Normal code
CHECK IGNITION TIMING NO  [lgnition timing — Adjust
1. Short terminals T and E1 of the (See page IG-11)
check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
(w/short-circuited T — E1)
OK
CHECK IDLE SPEED NO Idle speed — Adjust (4A-GE)
STD: 800 rpm ISC system (4A-GZE)
OK
CHECK COLD START INJECTOR BAD 1. Cold start injector
(See page FI-115) 2. Start injector time switch
(See page FI-115)
OK
CHECK FUEL PRESSURE BAD Fuel pressure regulator
(See page FI-65 or 68)
OK
| CHECK INJECTORS (See page FI-80) | ga5—Injectors — Leakage ]
OK
CHECK SPARK PLUGS NO 1. Spark plug
Plug gap: 1.1 mm (0.043 in.) 2. Compression pressure
— Note — Limit (at 250 rpm):
Check compression pressure and valve 4A-GE 10.0 kg/cm?
clearance if necessary. (142 psi, 981 kpa)
(See page EM-14) 4A-GZE 8.5 kg/cm?
(120 psi, 834 kpa)
3. Valve clearance (cold)
STD: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)
OK
CHECK EFI ELECTRONIC CIRCUIT BAD "1 1. Throttle position sensor
USING VOLT/OHMMETER 2. Injection signal
(See page FI-33 or 48) (1) Injector wiring
(2) Fuel cut RPM (See page FI-128)
(3) Computer (ECU)
(4) Resistor (4A-GZE)
3. Oxygen sensor
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SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH OR BRAKE BAD 1. Clutch — Slips
2. Brakes — Drag
OK
CHECK FOR VACUUM LEAKS IN AIR BAD 1. Oil filler cap
INTAKE LINE 2. Oil level gauge
3. Hose connections
4. PCV hose
5. EGR system — EGR valve stays open
OK
l CHECK AIR FILTER ELEMENT i BAD [Element — Clean or replace J
OK
CHECK DIAGNOSIS SYSTEM Malfunction | Diagnosis code(s) (See pages FI-24 to 27)
Check for output of diagnosis code. code
(See page FI-21)
Normal code
CHECK IGNITION SPARK BAD 1. High-tension cords
1. Unplug connectoys of injector 2. Distributor
and start injection time switch. 3. Ignition coil, Igniter
2. Check by holding spark plug
8 — 10 mm (0.31 — 0.39 in.) away
from engine block while cranking engine.
A strong spark should be noted.
‘ OK
CHECK IGNITION TIMING NO Ignition timing — Adjust
1. Short terminals T and E1 of the (See page IG-11)
check connector.
2. Check ignition timing.
STD: 10° BTDC @ Idling
(w/short-circuited T — E1)
OK
CHECK FUEL PRESSURE BAD 1. Fuel pump (See page FI-64)
(See page FI-65 or 68) 2. Fuel filter
3. Fuel pressure regulator (See page FI-78
or 79)
OK
CHECK INJECTORS BAD Injection condition
(See page FI-80)

l OK  CONTINUED ON PAGE FI-20
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| ok

CONTINUED FROM PAGE FI-19

CHECK SPARK PLUGS

Plug gap: 1.1 mm (0.043 in.)
—Note—-

Check compression pressure and valve
clearance if necessary.

(See page EM-14)

OK

CHECK AIR CONTROL VALVE (4A-GE)
Check if air control valve is open with
engine running at 4,350 rpm or above.

NO

1.
2.

3.

Spark plug
Compression pressure
Limit (at 250 rpm):
4A-GE 10.0 kg/cm?
(142 psi, 981 kpa)
4A-GZE 8.5 kg/cm?
(120 psi, 834 kpa)
Valve clearance (Cold)
STD: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33 or 48)

NO

VSV for air control valve

BAD

N —

NOOoO_,W

. Wiring connection
. Power to computer (ECU)

(1) Fusible link
(2) Fuses
(3) EFI main relay

. Air flow meter

. Water temp. sensor

. Air temp. sensor (In air flow meter)
. Throttle position sensor

. Injection signal circuit

(1) Injector wirings
(2) Computer (ECU)
(3) Resistor (4A-GZE)
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DIAGNOSIS SYSTEM
DESCRIPTION

The ECU contains a built-in self-diagnosis system by which
troubles with the engine signal network are detected and an
indicated by a ‘“CHECK ENGINE’ warning light on the instru-
ment panel flashes.

By analyzing various signals as shown in the later table (pages
FI-24 to 27) the Electronic Control Unit (ECU) detects system
malfunctions which are related to the various operating
parameter sensors or to actuator. The ECU stores the failure
code associated with the detected failure until the diagnosis
system is cleared by removing the AM, fuse with the ignition
switch off.

A “CHECK ENGINE”” warning light on the instrument panel
informs the driver that a malfunction has been detected.

The light goes out automatically when the malfunction has
been cleared.

““CHECK ENGINE’* WARNING LIGHT CHECK

1. The “CHECK ENGINE" warning light will come on when
the ignition switch is placed at ON and the engine is not
running.

) CHECK

2. When the engine is started, the “CHECK ENGINE" warning
light should go out.

If the light remains on, the diagnosis system has detected
a malfunction or abnormality in the system.

F10823

OUTPUT OF DIAGNOSTIC CODES

To obtain an output of diagnostic codes, proceed as follows:
1. Initial conditions
(a) Battery voltage above 11 volts

(b) Throttle valve fully closed (throttle position sensor
IDL points closed)

\ © (c) Transmission in neutral position
4 () Check Connector (d Accessory switches OFF

AN

Service Wire

F12854
(e) Engine at normal operating temperature
2. Turn the ignition switch to ON. Do not start the engine.

3. Using a service wire short terminals T and E, of the check
connector.

NOTE: The check connector is located near the resona-
tor (4A-GE) or intercooler (4A-GZE).
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4.
FI0906)
0.25
e
ON
OFF
0.25 (Seconds)
AT0716
Code No. 13 Code No. 21 Code No. 13
ON 0-5
1.5 25 4.5
OFF (Seconds)
FI12599
5.

FI2855

Read the diagnosis code as indicated by the number of
flashes of the ““CHECK ENGINE’* warning light.

Diagnosis code (See pages FI-24 to 27)

(@ Normal System Operation
The light will blink once every 0.5 seconds.

(b) Malfunction Code Indication

® The light will blink a number of times equal to the
malfunction code indication as follows:

1.

2.
3.

Between the first digit and second digit,
1.5 seconds.

Between code and code, 2.5 seconds.
Between all malfunction codes, 4.5
seconds.

The diagnostic code series will be repeated as long as the
check connector terminal T and E1 are shorted.

NOTE:

In the event of a number of trouble codes, indica-

tion will begin from the smaller value and continue in order

to the larger.

After the diagnosis check, remove the service wire.
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CANCELLING DIAGNOSTIC CODE
1.

After repair of the trouble area, the diagnosis code
retained in memory by the ECU must be cancelled out by
removing the fuse AM, (7.5A), located in the engine com-
partment No. 2 relay box, for 10 seconds or more,
depending on ambient temperature (the lower the tem-
perature, the longer the fuse must be left out) with the
ignition switch off.

NOTE:

® Cancellation can also be done by removing the battery
negative (—) terminal, but in this case, other memory
systems (clock, etc.) will also be cancelled out.

® If the diagnosis code is not cancelled out, it will be
retained by the ECU and appear along with a new code
in the event of future trouble.

® |f it is necessary to work on engine components requir-
ing removal of the battery terminal, a check must first
be made to see if a diagnostic code has been recorded.

After cancellation, perform a road test to confirm that a
“normal’’ code is now read on the ‘“CHECK ENGINE"
warning light.

If the same diagnosis code appears, it indicates that the
trouble area has not been repaired thoroughly.
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DIAGNOSTIC CODES (4A-GE)

Code Number of See
No blinks System Diagnosis Trouble area age
| “CHECK ENGINE" pag

ON This appears when none of
- OFF Normal . e - -
F11401 the other codes are identified.
° N o
N(.) .Ne signal to ECU ® Distributor circuit
within 2 seconds after L
. ® Distributor
engine has been cranked. e Starter signal circuit
12 I | H” RPM Signal ® No "G’ signal to ECU 2 . 1gns
. . . ® Igniter circuit
times in succession when ® Ianiter _
engine speed is between ° EgCU
FI1389 500 rpm and 4,000 rpm.
No. “Ne’’ signal to ECU ® Distributor circuit
13 _ﬂ_nﬂ_ﬂ_ RPM Signal when the engine speed is ® Distributor
FI1390 above 1,500 rpm. ® ECU
® |gniter circuit
. ® Igniter
. . No “IGf"" signal to ECU . L .
14 I‘l ” nﬂﬂ Ignition Signal 4 times in succession. [ Igmtgr and ignition coil Fl-44
circuit
® Igniter and ignition coil
FI1391 ® ECU
° .
Oxygen Sensor |Detection of oxygen sensor Oxygen sensor circuit
Signal detrioration. ® Oxygen sensor
21 * ECU FI-46
S| 1] ] ® Oxygen sensor heater|
Oxygen Sensor |Open or short circuit in circuit
Heater oxygen sensor heater ® Oxygen sensor heater
FI1400 ® ECU

. mp. r
Open or short circuit Water temp. senso

22 _—-ﬂ-ﬂ—”-ﬂ— Water Temp. in water temp. sensor cireutt Fl-42

Sensor Signal signal. (THW) \E/\(/:aL"t'er temp. sensor

FI11392

N Intake air temp. sensor
. Open or short circuit in N
Intake Air Temp.|. . circuit
24 . intake air temp. sensor . Fl-41
Sensor Signal . Intake air temp. sensor
signal. (THA) ECU

F11611

Injection circuit
Injector

Oxygen sensor circuit
Oxygen sensor
Oxygen sensor

ECU

Fuel line pressure

Air leat

Air flow meter
Ignition system

Air fuel
25 —ﬂ-l-l—lmm-m— Ratio Lean
Malfunction When air-fuel ratio feedback
compensation valve or adaptive
control value continues
FI2562 at the upper (lean) or lower
(rich) limit renewed for
a certain period of time.

FI-46

Injector circuit
Injector

Oxygen sensor ciruit
Oxygen sensor

Fuel line pressure
Air flow meter

Cold start injector
ECU

Air-fuel

|||| | |H||H | Ratio Rich

Malfunction

26

FI12563
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DIAGNOSTIC CODES (4A-GE) (Cont'd)
Number of
C
'::e blinks System Diagnosis Trouble area s:ee
| *“CHECK ENGINE" pag
Air-flow Short circuit between ® Air flow meter circuit
31 ___ﬂ.ﬂJ'Lﬂ__ Meter Signal VC and VB, VC and ® Air flow meter FI-38
1308 9 E2 or VS and VC. ® ECU
”nn” ﬂ Throttle Open or short circuit in ° T'hro'.(ttle position sensor
41 Position throttle position cireut . FI-36
. . ® Throttle position sensor
Sensor Signal | signal. e ECU
F11396
No ““SPD’’ signal for 8 ® Vehicle speed sensor
__]-“-U-U'L[UL Vehicle Speed | seconds when engine circuit _
42 Sensor Signal | speed is between 2,500 ® Vehicle speed sensor
F1397 and 5,500 rpm. ® ECU
Noﬂ STA signal dto EC: ® |G switch circuit
43 ___nmm_ﬂﬂ_ﬂ_ Starter Signal until engine speed reaches ® |G switch FI-43
800 rpm with vehicle not
. ® ECU
Fi1398 moving.
® EGR system (EGR
valve, EGR hose etc.,)
)
EGR gas temp. below E.G R gas temp. sensor
EGR System de terminal level f circuit FI-47
*71 HHHH“”H H Malfunction z':;ine eErg;n:o;\r/:I or ® EGR gas temp. sensor
9 ' ® VSV for EGR.
® VSV for EGR circuit
FI2622 ® ECU
® A/C switch circuit
Air conditioner switch ON, ® A/C switch
idle switch OFF or A/T shift | ® A/C Amplifier
51 __J'l.lmﬂﬂJL Switch Signal | position other than “‘P"’ or ® Throttle position sensor | FI-45
“N’’ range during diagnosis circuit
check. ® Throttle position sensor
® ECU
F11399

* For California
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DIAGNOSTIC CODES (4A-GZE)

F11389

No ““Ne’’ signal to ECU

13 __’UU-U-L RPM Signal when engine speed is

above 1,000 rpm.

Distributor circuit
Distributor
ECU

FI1390

Code Number of See
No blinks System Diagnosis Trouble area age
| “CHECK ENGINE" pag

ON This appears when none
- —HMMOFF Normal of the other codes are - -
F1401 identified.
® [gnition switch circuit
Momentary interruption in ® Ignition switch
11 NN ECU (+B) iy ® Main relay circuit FI-49
P pRly ’ ® Main relay
F11605 ® ECU
No “Ne’” or “’G"’ signal ® Distributor circuit
. to ECU within 2 seconds ® Distributor
12 | UL
RPM Signal after engine has been ® Starter signal circuit
cranked. ® ECU
°
)
)
°

Igniter and ignition coil

14 ﬂ ”ﬂﬂ” Ignition Signal No “IGf" signal to ECU circuit FI-59

8 — 11 times in succession. ® Igniter and ignition coil
F11391 o ECU
° .
Detection of oxygen sensor Oxygen sensor circuit
Oxygen Sensor detrioration ® Oxygen sensor
' ® ECU
21 |||| || FI-62
® Oxygen sensor heater
Oxygen Sensor | Open or short circuit circuit
Heater oxygen sensor heater. ® Oxygen sensor heater
F11400 ® ECU
N ® . [o]
|||| HH Water Temp. Open or short circuit in Water temp. sensor
22 . ) ® Water temp. sensor | FI-57
Sensor Signal | water temp. screw signal.
F11392 * ECU
® Intake air temp. sensor

24 |||| Hl”” Intake Air Temp.| Open or short circuit in intake Circuit FI-56

Air flow meter
ECU

Sensor Signal air temp. sensor signal. ® Intake air temp. sensor
FI1611 ® ECU
® Injector circuit
® Injector
Air-fuel ® Oxygen sensor circuit
25 M Ratio Lean ® Oxygen sensor
Malfunction When air-fuel ratio feedback : icii'l.:eak
compensation valve or adaptive .
control value continues ° thuel line pressure FI-62
FI2562 ® Air flow meter
at the upper (lean) or lower
(rich) limit renewed for ® Injector circuit
a certain period of time. ® Injector
Air-fuel ® Oxygen sensor circuit
26 ___ﬂ_ﬂ_ﬂm Ratio Rich ® Oxygen sensor
Malfunction ® Fuel line pressure
°
°

FI2563
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DIAGNOSTIC CODES (4A-GZE) (Cont’d)
Number of
Code
No blinks System Diagnosis Trouble area s:ee
| “CHECK ENGINE"’ pag
_ . Open cwm_ut 'T‘ VC signal ® Air flow meter circuit
31 ””“ ” Air-flow or short circuit between ® Air flow meter FI-53
Meter Signal |VS and E2 when idle e ECU
F1394 contacts are closed
32 I’mﬂ ﬂn Air-flow Open circuit in E2 or short : 2“ :‘IOV‘:/ :::tter circuit
Meter Signal | circuit between VC and VS o E(ll;.l ° er
FI11395
Throttle Open or short circuit in ® Throttle position sensor
41 ”I“ ||| || Position throttle position sensor circuit FI-51
F11396 Sensor Signal | signal. ® Throttle position sensor
No ““SPD’* signal for 8
seconds when engine .
°
. speed is between 2,300 \{ehlgle speed sensor
__m-u'm—rm_ Vehicle Speed circuit
Sensor Signal rpm and 5,000 rpm and ® Vehicle speed sensor -
42 coolant temp. is above 80°C e ECU
(176°F) except when racing
- the engine.
No. STAf signal to ECU ® |G switch circuit
43 MMUNJUUL | Starter Signal | until engine speed reaches ® IG switch FI-58
800 rpm with Vehicle not
. ® ECU
FI1398 mOVIng
52 _I-an-l_ﬂ_ﬂﬂ_ Knock Sensor |Open or short circuit in : inoc: se:sor circuit
Signal knock sensor signal ° ngjc sensor
FI1618| -
Knock Control .
53 _Ilﬂ.l'UUlﬂﬂfL . . Knock control in ECU faulty ® ECU
fnets Signal in ECU
® EGR system (EGR valve,
EGR hose etc.,)
® EGR gas temp. sensor
EGR System EGZ g:as tclemz.l bel:)w circuit
*71 ,ﬂﬂ.ﬂ.ﬂﬂﬂu Malfunction z:-ine eégl.:zpe?';:ion ® EGR gas temp. sensor FI-63
9 ® VSV for EGR
® VSV for EGR circuit
FI12622 o ECU
® A/C switch circuit
Air conditioner switch ON, ® A/C switch
idle switch OFF or A/T shift ® A/C amplifire
51 __Jmmlﬂﬂ_ Switch Signal |position other than *’P"’ or ® Throttle position sensor |FI-61
“N"’ range during diagnosis circuit
check. ® Throttle position sensor
® ECU
FI11399

*: For California
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INSPECTION OF DIAGNOSIS CIRCUIT

~ BATT
EFI Main Relay
Fuse EFI (15A)
—O~NO—— q +B
IG, |
__l_ B1
Ignition Switch Fuse B
o~ ) 7w
IG, TURN GAG 7.5A CHECK ENGINE
Warning Light

Battery

I—f--4
1]
oo o

ECU

T E
1] Check Connector

F10909

OK

1. Does CHECK ENG. warning light come on when YES System Normal

ignition switch is at ON? ys

NO
Does CHECK ENG. light come on when ECU YES_| Check wiring between
terminal W is grounded to the body. ECU terminal E, and body

ground.

NO BAD
Check bulb, fuse and wiring between ECU and -
ignition switch. Repair or replace

{BAD
Repair or replace
2. [ Does CHECK ENG. warning light go OFF when the | YES
. System Normal
engine is started?
{NO

Check wiring between ECU and CHECK ENG. BAD Rebai
warning light. epair

OK
Is there diagnositic code output when check NO
connector terminals T and E; are short circuited? Try another ECU

YES
Doe§ CHECK.ENG. warning I.ught go out after NO Further repair required
repair according to malfunction code?

YES

System OK

Cancel out diagnois code.

Try another
ECU
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FI-29

TROUBLESHOOTING WITH
VOLT/OHMMETER (4A-GE)

PREPARATION OF TROUBLESHOOTING

1.
2.

Remove the rear luggage compartment trim.

Remove the ECU with the wire harness.

EFl SYSTEM CHECK PROCEDURE

NOTE:
ECU hBATT 1. The EFI circuit can be checked by measuring the
— — = resistance and voltage at the wiring connectors of
Voltmeter 50R0 868000 JiJ.‘jj&E 0 the ECU.
), = 2. Perform all voltage measurements with the connec-
A~ E1 tors connected.
v 3. Verify that the battery voltage is 11V or above when
FI0550 the ignition switch is at ON.
Using a voltmeter with high impedance (10 kQ/V
minimum), measure the voltage at each terminal of the
wiring connector.
NOTE: If there is any problem, see TROUBLESHOOTING
FOR EFI ELECTRONIC CIRCUIT WITH VOLT/OHMMETER.
Connectors of ECU
Symbol Terminal Symbol Terminal Symbol Terminal
EO1 Engine ground (Power) T Service connector * 3 ECT Computer
EO2 Engine ground (Power) - — * ECT | ECT Computer
No. 10 | No. 3, 4 injector IDL Throttle position sensor * 11 ECT Computer
No. 20 | No. 1, 2 injector A/C A/C Magnet clutch * 12 ECT Computer
STA Starter switch IGF Igniter VvC Air flow meter
IGT Igniter E2 Sensor ground E21 Sensor ground
VF Service connector G o Engine revolution sensor VS Air flow meter
E1 Engine ground OX Oxygen sensor STP Stop light switch
* NSW | Neutral start switch Go Engine revolution sensor THA Inlet air temperature sensor
S/TH VSV (T-VIS) VvCC Throttle position sensor SPD Speedometer sensor
FPU VSV (FPU) ** THG | EGR temperature sensor BATT Battery
V-ISC | VSV (ISC) VTA Throttle position sensor - —
W Warning light NE Engine revolution sensor + B1 EFI main relay
HT Oxygen sensor heater THW Water temperature sensor + B EFl main relay
» :For A/T
ECU Connectors # : For Calif.
3 C—3 | E—
e01|S |sTa| vF [Sswl|FPu| w | T | o] i6Flc—]e® el Ne J|* w3|* 1| ve | vs |THAjgaTT] +B1
€02 | NS 1o | €1 [sim|| ge [ HT | - |Ac| E2 | Ox |vec|vTa[mw gct|* 2|21 | ste|sPo| - | +8
— —

FI0234
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Voltage at ECU wiring connectors

No. Terminals STD voltage Condition See page
+ B1
1 BT _ E1 10 - 14 Ignition SW ON FI-34
+B
2 BATT - E1 10 - 14 - FI-35
M/T 4-5
IDL - E2 A/T 10 - 14 Throttle valve open
: 01-10 Throttle valve fully closed FI-36
3 VTA - E2 Ignition SW ON
4 -5 Throttle valve fully open
VCC - E2 4 -6 -
+B1 - E2 10 - 14 -
VC - E2 6 -10 . -
Ignition
SW ON
4 2-55 Measuring plate fully closed FI-38
VS - E2 6 -9 Measuring plate fully open
2-8 Idling -
g | No-10 _EO1 9-14 Ignition SW ON FI-39
No. 20 EO2
6 W - E1 9-14 No trouble (Check engine warning light off) and FI-40
engine running
7 THA - E2 1-3 Ignition SW ON Intake air temperature 20°C (68°F) Fl-41
8 THW - E2 01-10 Ignition SW ON Coolant temperature 80°C (176°F) FI-42
9 STA - E1 6-14 Ignition SW ST position and press on the clutch pedal (M/T) FI-43
10 IGT - E1 0.7-1.0 Idling FI-44
1 A/C - E1 5-14 Air conditioning ON FI-45
# :For A/T
#, :For Calif.
ECU Connectors
| 1 —3
€01 | Vo [sta| ve [swl[FPu| w | T |01 |16 | co|c @]t | Ne [|* Lal* 1| ve [ vs |THaleart| a1
EO2 ';8' IGT | €1 [S/TH :gc HT| - |A/C| E2 | OX |vCC[VTA E‘CT * |2|E21|sTP|SPD| - | +8B
C R |

Fl10234




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-31

TROUBLESHOOTING WITH
VOLT/OHMMETER (4A-GZE)

PREPARATION OF TROUBLESHOOTING

1.
2.

Remove the rear luggage compartment trim.

Remove the ECU with the wire harness.

EFl SYSTEM CHECK PROCEDURE

[ NOTE:
ECU hBATT 1. The EFI circuit can be checked by measuring the
— — — resistance and voltage at the wiring connectors of
RE523B35R5555r/ARSE5EE the ECU.
Voltmeter -\E 1
2. Perform all voltage measurements with the connec-
N tors connected.
v I 3. Verify that the battery voltage is 11V or above when
FI0550 the ignition switch is at ON.
Using a voltmeter with high impedance (10 kQ/V
minimum), measure the voltage at each terminal of the
wiring connector.
NOTE: If there is any problem, see TROUBLESHOOTING
FOR EFI ELECTRONIC CIRCUIT WITH VOLT/OHMMETER.
Connectors of ECU
Symbol Terminal Symbol Terminal Symbol Terminal
EO1 Engine ground (Power) G2 Engine revolution sensor TIL Super charge indicator lamp.
EO2 Engine ground (Power) VTA Throttle position sensor A/C A/C Magnet clutch
RSC ISC valve NE Engine revolution sensor SPD Speedometer sensor
RSO ISC valve IDL Throttle position sensor w Warning light
STA Starter switch VSV3 | VSV (Air by-pass) ELS1 Stop light
IGT Igniter HT Oxygen sensor heater FPU VSV (FPU)
EGR EGR valve IGF Igniter THA Inlet air temp. sensor
E1 Engine ground OoX Oxygen sensor KNK Knock sensor
* NSW | Neutral start switch THW Water temperature sensor VS Air flow meter
SMC Super charger relay E2 Sensor ground - -
No. 10 | No. 3, 4 injector R/P Fuel control switch vC Air flow meter
- - E22 Sensor ground * THG | EGR temperature sensor
No. 20 | No. 1, 2 injector VSV2 VSV (Air bleed) BATT Battery
- - - - +B EFl main relay
Go Engine revolution sensor * 11 ECT computer ELS2 Accessory switch
VF Service connector * L3 ECT computer +B1 EFl main relay
G1 Engine revolution sensor * 12 ECT computer
T Service connector * ECT1 | ECT computer
#' :For A/T
*? : For Calif.
| | o ] ]
eo1lrsclsTAlEGRsn] |13 130 (6] 61| 62 | Ne [V5Y|1ar (| [rre [Y5Y]"L4 | L2 | i |spD| %% [ rHa| vs [ ve fearr 55°
Eo2|rso|iGT| E1'smd | - | - |VF | T \vTAlIDL| HT|OX| E2] [E22] - * 3|ECT|a/c| w |FPU[KNK| — [Fhg| +B |+B1

FI0674
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

Voltage at ECU wiring connectors

No. Terminals STD voltage Condition See page
+ B1
1 - E1 10 - 14 Ignition SW ON FI-49
+B
2 BATT - E1 10 - 14 - FI-50
- M/T 4-5
IDL - E2 AT 10 — 14 Throttle valve open
0.1-1.0 Throttle valve fully closed FI-51
3 VTA - E2 Ignition SW ON
4 -5 Throttle valve fully open
VC - E2 4 -6 -
VC - E2 4 -6 -
laniti
4 -5 ngrvtg’r:l Measuring plate fully closed
4 FI-53
VS - E2 0.02 - 05 Measuring plate fully open
2-4 Idling —
. 1
g | No-10 _EO 9-14a Ignition SW ON FI-54
No. 20 EO2
6 W - E1 9-14 No trouble (Check engine warning light off) and FI-55
engine running
7 THA - E2 1-3 Ignition SW ON Intake air temperature 20°C (68°F) FI-56
8 THW - E2 0.1-1.0 Ignition SW ON Coolant temperature 80°C (176°F) FI-567
9 STA - E1 6 -14 Ignition SW ST position and press on the clutch pedal (M/T) FI-58
10 IGT - E1 07-1.0 Idling FI-59
RSC
1 - E1 9-14 Ignition SW ON FI-60
RSO
12 A/C - E1 5-14 Air conditioning ON FI-61
# :For A/T
# : For Calif.
| | ] ——
eo1[rsclsTalecr|nsw| [ N9 1N 1o of 61] 62 | Ne [V§V]iar [mw] (R [VSV] %y [ 42 | i [sPo[EbS [ral vs [vi [aarr|ELS
EO2|{RSO{IGT| E1[SMCl| — | = | VF| T |[VTA|IDL|HT |OX|E2||E22] - ’|:3 E‘13T A/Cl W FPUIKNK = |THG| +B|+B1

FIO574,




EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter F1-33

TROUBLESHOOTING
EFlI ELECTRONIC CIRCUIT WITH
VOLT/OHMMETER (4A-GE)

NOTE: The following troubleshooting pro-
cedures are designed for inspection of each separ-
ate system, and therefore the actual procedure
may vary somewhat. However, troubleshooting
should be performed by refering to the inspection
methods described in this manual.

Before beginning inspection, it is best to first make
a simple check of the fuses, fusible links and the
condition of the connectors.

The following troubleshooting procedures are
based on the supposition that the trouble lies in
either a short or open circuit in a component out-
side the computer or a short circuit within the
computer.

If engine trouble occurs even though proper
operating voltage is detected in the computer con-
nector, then the computer is faulty and should be
replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

Junction Block No. 2

EFI 15A
EFI Main Relay \ AM, 7.5A
]~ Jumm e

O]

/
Injector Relay

FI0910)




FI-34 EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
+B1
1 +B E1 No voltage Ignition switch ON 10-14V
ECU
Fuse EFI Main Relay
EFl 15A 5
OOy +B1
AM, IG,
O™ +B
M. 7.5 lanition Switch
ible Li 1.258 =
Fusible Lmki E1
Battery |
attery I
F12852
@ There is no voltage between ECU terminals +B1 or +B and E1.
r +B1 @ (IG SW ON)
= 10l lﬁll q - -
! -{-Ll-}-f-f“ Check that there is voltage between ECU terminals +B1 or +B
@
Voltmeter and body ground. (IG SW ON)
+B NO oK
v o Check wiring between ECU terminal E1 and body
FI0122 ®ground.
BAD
ECU +B1 @
e e e oo Repair or replace
Voltmeter
T *°
VT ‘(':vt::k 'f‘use, fusible link and BAD Repair or replace
o g harness.
oK
i BAD Replace
0124 Check EFI main relay. p
ECU @
Ohmmeter
Q +04
~ O
g FI2034



EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-35

No. Terminals Trouble Condition STD Voltage
2 BATT — E1 No voltage - 10-14V
ECU
om0 , BATT
Fuse

Fusible Link

1258 AM2 7.5A
L
_'[_ Battery
-'i'- I_— E1

F11843

Voltmeter

N—

v + @’

FI0550]

@There is no voltage between ECU terminals BATT and E1.

@ and body ground.

Check that there is voltage between ECU terminal BATT

NO OK

@ body ground.

Check wiring between ECU terminal E1 and

Check fuse, fusible links and
wiring harness.

NO

BAD

Repair or replace

Repair

+0
Q o

ECU @
Voltmeter L —J
w\_ ) BATT
"be
4 FI0551
ECU @
Ohmmeter —_
> E1

F12034
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EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
M/T 4-56V
IDL — E2 Throttle valve open A/T 10 - 14V
Ignition Throttle valve fully closed 01-10V
3 VTA — E2 No voltage switch ON —
Throttle valve fully open 4-56V
VCC — E2 - 4-6V
ECU
Throttle Position Sensor
smasﬂ
@ o IDL — E2
There is no voltage between ECU terminals IDL and E2.
ECU IDL ® (IG SW ON) (Throttle valve open)
C_j[ llll‘%lll I :[E]‘
[ole [ alaiaiel aieim]
Voltmeter )
Check that there is voltage between ECU terminal +B1 or +B
@ and body ground. (IG SW ON)
Vv "i’“’J NO OK
— FI0553
Check wiring between ECU terminal E1 and body
round.
ECU s — @ g
Lﬁ@aEBE BAD
Voltmeter —_—
Repair or replace
Refer to No. 1 BAD :
(See page Fi-34) Repair or replace
OK
FlI0124
@ Check throttle position BAD
sensor.
BAD OK
Repair or replace Check wiring between ECU and
throttle position sensor.| | throttle position sensor.
OK
Try another ECU
FI2706




EFl SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-37

@ e VTA —~ E2

There is no specified voitage at ECU terminals VTA and E2.
ECU VTA ® 6 sw on)

:1.1 AV eyale .1 BER

_l

Voltmeter
Check that there is voltage between ECU terminal +B1 or +B
N—~ ®and body ground. (IG SW ON)
Vv *‘; NO oK
FI0664
Check wiring between ECU terminal E1 and body
ground.
BAD
Voltmeter
,\\ Repair or replace
s BAD
Refer to No. 1 (See page FI-34) Repair or replace
OK
4 Fi0124 BAD
@ Check throttle position sensor. Repair or replace
) ®2 Thickness Gauge ® oK
Check wiring between ECU and BAD ,
throttle position sensor. Repair or replace
OK

Try another ECU.

@ ® VCC — E2

There is no voltage between ECU terminals VCC and E2.
ECU vee ® 6 sw on)
elalaae,
Voltmeter )
E2 Check that there is voltage between ECU terminal +B1 or +B
and body ground. (IG SW ON)
Ve e oK NO
—Fi0666) @ Check throttle position Refer to No. 1.
sensor. (See page FI-34)
@1’ ®2 Thickness Gauge @ BAD oK
Ohmmeter \& : . Reoair or replace Check wiring between ECU and
- P P throttle position sensor.
L]
ol (o] ¢ BAD
I Repair or replace
O Try another ECU. wiring.

Fi2708




FI-38 EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
+\Bl(1: - :: Ignition - 10 — 14v
— switch - 6 — 10V
4 No voltage ON Measuring plate fully closed 2 -55V
VS — E2 Measuring plate fully open 6 — 9V
Idling - 2 -8V
Air Flow Meter
Fi2936)
@ ® +B1 — E2
’
ECU +B1 @ There is no voltage between computer terminals +B1 and E2.
L __ [E]* ] (IG SW ON)
0000 Boa0000g ]\!I!:-.’:;}
Voltmeter gi}}. ol i%‘k'%g“ﬁ-‘ eafista
®Check the that there is voltage between computer
terminal +B and body ground. (IG SW ON)
V'S
l NO oK
FI0556)
Refer to No. 1.
ECU @ (See page FI-34) Try another computer.
Voltmeter == b
S
A %1
— / e VC — E2, VS — E2
v
= There is no specified voltage at computer terminals
VC and VS. (IG SW ON)
FIO124
@ Check that there is voltage between computer terminals
(See page FI-94) ® +B1 and E2. (IG SW ON)
Ohmmeter A'LFIOW Meter oK NO
Fc B, E, VB Vc VsTH
® 0 el s uh e e — — -
. efer to No.
() Check air flow meter. (See page FI-34)
@ NO OK
(o,
Repair or replace Check wiring between computer
air flow meter. and air flow meter.




\=¥

FI2542

Ohmmeter
© 0|

n

EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-39
No.| Terminals Trouble Condition STD Voltage
No. 10 EO1 ., .
5 No. 20 ~ E02 No voltage Ignition switch ON 9 — 14V
ECU
F AM, IG, '
use
——— OO %
AM, 7.5A —
Ignition 2
Fusible Link " 1P
usi i .
Injector
1.25B Relay
3 4 +—
Injector
T
i Battery
T
L L
@ 0) No voltage between ECU terminals No. 10 and/or No. 20 and
EO1 and/or EO2. (IG SW ON)
No. 10
Voltmeter ® Check that there is voltage between ECU terminal No. 10
and/or No. 20 and body ground.
N NO oK
e — -
Check wiring between ECU terminal EO1 and/or
L0144 EO2 and body ground.
OK
No. 10 @

Try another ECU.

Check fuse, fusible link,

ignition switch and starter
relay.

BAD

BAD

Repair or replace.

OK

Repair or replace.

TD resistance:
OK

@ Check resistance of magnetic coil in each injector.
S Approx. 13.8 Q)

Check wiring between ECU
terminal No. 10 and/or No. 20

F12965]

and battery.

BAD

BAD

Replace injector.

Repair or replace.




FI-40 EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

No.| Terminals Trouble Condition STD Voltage
6 W — E1 No voltage No troul?le (checfk engine warning light off) 9 — 14V
and engine running.
ECU
FUSE @ B
~ >~ T Check Engine | w
eck Engine
GAUGE 7.5A Warning Light
Combination Meter | E1
. J
Fl10728
@ @ No voltage between ECU terminals W and E1.
(1dling)
ECU w
—)| = — =
FA58RH BBE5E559/35555ER '
= = Check that there is voltage between ECU terminal W and

Voltmeter
N El @ body ground.
)f\ NO OK

+6
v Check wiring between ECU terminal E1 and
F1409 ®body ground.

OK BAD

Tray another ECU. Repair or replace.

Eﬁﬂb’?ﬁﬂ"@ﬂ

_ Check fuse and check engine warning
V o light.
OK BAD
7 FI1408 Try another ECU.

Fuse blows again

ECU ®

Check wiring between ECU BAD .
terminal W and fuse. Repair or replace.

FI0552




EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter Fl-41

No. Terminals

Trouble Condition STD voltage
7 THA — E2 No voltage Ignitiog ’:witch Intake air temperature(szsg;(): 1-3vV
ECU
N
THA
E,

Air Temp. Sensor
(In Air Flow Meter)

F12937

@ There is no specified voltage between ECU terminals THA and
®E2. (IG SW ON)

Voltmeter ®Check that there is voltage between ECU terminal +B1 or +B
and body ground. (IG SW ON)
OK NO
L
ke . Refer to No. 1.
t . or.
FI0557 (8 Check air temp. sensor (See page FI-34)
BAD oK
ECU @
!%Eﬁﬁ — Replace air Check wiring between ECU and
alaiele|sluale st i
Voltmeter | temp. sensor. air temperature sensor.
= OK BAD
v\\ l +B
v i Try another ECU. Re';‘)alr or replace
wiring.
7 FI0124
© 0]
(.hl) o THA

FI0330
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EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

No.| Terminals Trouble Condition STD Voltage
Ignition switch | Coolant temperature 80°C _
8 THW — E2 No voltage ON (176°F) 01-10V
ECU
J
Water Temp. Sensor +B
\J
o THW
“WW—-o 9 E2
o
— E1
=
FI0487)
@ @ There is no specified voltage between ECU terminals THW and
E2. (IG SW ON
ECU THW ( o
(e==) (] c—
Voltmeter ®Check that there is voltage between ECU terminal +B1 or +B
E2 and body ground. (IG SW ON)
X OK NO
v Fo -’
e Refer to No. 1.
F10558 (3) Check water temp. sensor. (See page FI-34)
BAD OK
Replace water Check wiring between ECU and
Voltmeter temp. sensor. air temp. sensor.
OK BAD
Ve Repair or replace
o Try another ECU. wiring.
7 FI0124
Ohmmeter \i ®
2 FI0918




EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter Fl-43

No.| Terminals Trouble Condition STD Voltage
9 STA — E1 No voltage Ignition switch ST position 6—-14V
ECU
Starter Relay
_4sTA
Fuse AM, ST, W
' 75A [
AM, 7. o
2 '89"'20": Clutch (M/T) or :;"a“e'
. . witc Neutral (A/T)
Fusible Link
ol 1.258 Start Switch ——
T
| Battery |
To Circuit Opening Relay
\ E1

FI0919

Voltmeter

\(—\,
v s

F10211

(Terminal 50)

Fi0920

There is no voltage between ECU terminals STA and E1.

® (IG SW ON)

Check starter OK | Check wiring between ECU and starter

operation. terminal 50.

BAD OK

|

BAD

Repair or replace

ground.

Check wiring between ECU terminal E1 and body

Check fusible link, battery, wiring BAD

BAD

Repair or replace

ignition switch, starter relay
and clutch start switch.

OK

Repair or replace

(IG SW ST) STD voltage: 6 — 14V

@ Check that there is voltage at STA (50) terminal of starter.

OK NO

Check Starter

Check wiring between ignition switch ST
terminal and starter STA (50) terminal.
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EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

OK

Try another ECU.

No. Terminals Trouble Condition STD Voltage
10 IGT — E, No voltage Idling 0.7-10V
ECU
M)
IG To
2 Igniter w/ Tachometer
Fusible RAMz 7.5A Ignition Ignition Coil
Link 1.25B S/wW
o ol
Engine Main é
T Relay /6- NE
| IGT
|
- IGF
J_ E1
= = =
FI2938
@ There is no voltage between ECU terminal IGT and E1.
ECY D (giing)
() — (o
Voltmeter
Check that there is voltage between ECU terminal IGT and
E1 @ body ground. (idling)
Check wiring between ECU terminal E1 and
body ground.
FI0191
BAD
ECU @ Refer to No. 1 BAD Repai |
:Wﬁ zﬁ (See page FI-34) epair or replace
Voltmeter gens u o OK
Check wiring between ECU and BAD .
/-l-\ IGT distributor. Repair or replace
OK
V o
L BAD
Check distributor. Replace
OK
4 FI0559 |
iri BAD
Chgck wiring between ECU and Repair or replace
Igniter.
OK
— BAD
Check igniter. (See page 1G-4) Repair or replace




EFl SYSTEM — Troubleshooting EFl Electronic Circuit with Volt/Ohmmeter Fl-45

No. Terminals Trouble Condition STD Voltage
1" A/C — E1 No voltage Air conditioning ON 5—-14V
ECU
)
A/C
Amplifier ~ A/C
ECU
—— E1
A/C Compressor
- —

F10922

@ @ There is no voltage between ECU terminals A/C and E1l.
L (Air conditioning ON)
ECU A/C
= ]( ﬁ JL
fooRd 850 BBBBrEVm 000 Check that there is voltage between
Voltmeter E1 ] @ ECU terminal A/C and body ground.
\— NO OK
v o @ Check wiring between ECU
F10923 E1 and body ground.
OK BAD
ECU @
G an] ?thn[ ‘ﬁ e Try another ECU Repair or replace
Voltmeter L= A
S
/{\ A/C
/ . oK Check wiring between
v 3 Check compressor running ECU terminal A/C and
BAD amplifier.
BAD
Fl0924
ECU ® Repair or replace
e | ]l Illﬁ 0
Ohmmeter : v
= 9 Check that there is voltage between |BAD Repair or replace
amplifier terminal and body ground. P P
N oK
Check wiring between amplifier and |BAD Repair or replace
ECU or compressor.
4 FI2034
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EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

+B

Check Connector ECU
VF
T
Oxygen Sensor T
{ww = LPh========3 oX
T ™ > HT

Oxygen Sensor Heater

E1

F12678

@ There is no voltage between ECU terminals VF and E1. I

|

ECU % VE I Check that there is voltage between ECU terminal VF and body ground. I
——\\— — NO ,OK
==l =] =)
)
EjHUH BEENE IHI-H.'JH[ i8jnjatn) I Check wiring between ECU terminal E1 and body ground. ]
Voltmeter n E1 W 4 ‘ OK { BAD
=) ANV
) )’L\( [ Try another ECU. I [ Repair or replace. ]
1/ ya
Vv 7 - ——— BAD ,
- | leak tak tem? Repair air leak
F11265 Ls air leaking into air intake system pair air —l
l OK
BAD
Ifheck spark plugs. Repair or replace. j
Service Wire OK
— — BAD ,
I Check distributor and ignition system. | Repair or replace. I
OK
LCheck fuel pressure. J%D.I Repair or replace. I
OK
BAD
/ l Check injector. I__.Iﬂepair or replace. I
= 0
%heck Connector 0K
Q I Check cold start injector. * I_BAD.LRepair or replace. l
Check Connector Voltmeter OK
| =] B
VLLN Ifheck air flow meter. I_AD.I Repair or replace. I
OK
I @ Check operation of oxygen sensor. Iﬂ{.LSystem normal. —l
BAD
Check wiring between oxygen sensor BAD Repair wiri
and ECU connector. epair wiring.
OK
FI2854
F12942

Replace oxygen sensor. ] * Rich malfunction only




EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter Fl-47
California
ECU
I +B
EGR Gas Temp. Sensor.
vy, > THG
EGR
— E2
|
[T
F12680
@ ®No voltage between ECU terminals THG and E2.
(Engine running at 2,000 rpm)
Voltmeter ®@ Check that there is voltage between ECU terminal +B or +B1
and body ground. (IG SW ON)
Q o OK NO
© Refer to No. 1
Fi2681 (See page FI-34)
Check wiring between ECU terminal E1 and body ground.
Voltmeter OK BAD
!
V\f\ Check EGR system. BAD Repair or replace.
v i3 OK
(3)Check EGR gas temp. sensor.
7 FI1246 BAD oK
Ohmmet @ Replace EGR gas temp. Check wiring between ECU and
meter
—— sensor. EGR gas temp. sensor.
g e
o OK BAD
O of \ ]
o Try another ECU. Repair or replace.
=7
(‘,-LQ) EGR Gas Temp.
Sensor FI3007,
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EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

TROUBLESHOOTING
EFI ELECTRONIC CIRCUIT WITH
VOLT/OHMMETER (4A-GZE)

NOTE: The following troubleshooting pro-
cedures are designed for inspection of each separ-
ate system, and therefore the actual procedure
may vary somewhat. However, troubleshooting
should be performed by refering to the inspection
methods described in this manual.

Before beginning inspection, it is best to first make
a simple check of the fuses, fusible links and the
condition of the connectors.

The following troubleshooting procedures are
based on the supposition that the trouble lies in
either a short or open circuit in a component out-
side the computer or a short circuit within the
computer.

If engine trouble occurs even though proper
operating voltage is detected in the computer con-
nector, then the computer is faulty and should be
replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

Junction Block No. 2
EFI 15A
EFI Main Relay \

AM, 7.5A

COaOCOBEaC L

OQE==

O]

Z

7
Injector Relay




EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-49
No. Terminals Trouble Condition STD Voltage
1 I:1 - E1 No voltage Ignition switch ON 10-14V
ECU
Fuse EFI Main Relay
EFI 15A +B1
AM,  1G; i +B
- Fuse - :
AM, 7.5A Ignition Switch
Fusible Link )) 1.25B E1
Battery l L__J
Fi2852)
@ @ There is no voltage between ECU terminal +B1 or +B and E1.
(IG SW ON)
@ Check that there is voltage between ECU terminals +B1 or +B
Voltmeter

+ o
V o]

ECU

=
Voltmeter 0QOC{18000000¢ JifJ00!

1

F10312

+0m
— O

Fio311

and body ground. (IG SW ON)

NO OK

ground

® Check wiring between ECU terminal E1 and body

Check fuse, fusible link and
wiring harness.

BAD

BAD

Repair or replace

OK

Check EFI main relay.

BAD

Repair or replace

Replace




FI-50 EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
2 BATT — E1 No voltage - 10-14V
ECU
r_—
— O N—O— —0 BATT
Fuse
Fusible Link AM2 7.5A
1.25B
L
I_ Battery
I r )
— =
F11843

@There is no voltage between ECU terminals BATT and E1.

and body ground.

Check that there is voltage between ECU terminal BATT

NO OK

@ body ground.

Check wiring between ECU terminal E1 and

BAD

y

Repair or replace

Check fuse, fusible links and
wiring harness.

NO Repair

Voltmeter
v ot
— @
Voltmeter
Vv + G-
-0
FI0310
Ohmmeter
’ FI0311




EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-51
No. Terminals Trouble Condition STD Voltage
M/T 4-5V
IDL — E2 Throttle valve open A/T 10— 14V
. Ignition Throttle valve fully closed 01-10V
3 VTA — E2 No voltage switch ON
Throttle valve fully open 4-5V
VC — E2 - 4-6V
ECU
Throttle Position Sensor
E, —y E21
T ° YD E2
~o IDL
AL SVTA
Vcc
- vC
E1
= FI048§J
0 e IDL — E2
There is no voltage between ECU terminals IDL and E2.
@ (IG SW ON) (Throttle valve open)
Voltmeter @ Check that there is voltage between ECU terminal +B1 or +B
and body ground. (IG SW ON)
v NO OK
FI1257 -
Check wiring between ECU terminal E1 and body
ground.
BAD
=] = ___ == .
Voltmeter , . i Repair or replace
V3 Y< )\% Refer to No. 1 BAD .
(See page FI-49) Repair or replace
OK
Fl0312
® ® Check throttle position BAD
(See page FI-98) sensor.
Ohmmeter BAD OK
Repair or replace Check wiring between ECU and
throttle position sensor.| |throttle position sensor.
@ DL OK
. —E,
Thickness Gauge Try another ECU
FI2986
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EFl SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

@ ® VTA — E2
®There is no specified voltage at ECU terminals VTA and E2.
(IG SW ON)
Voltmeter - -
®Check that there is voltage between ECU terminal +B1 or +B
N and body ground. (IG SW ON)
—_ NO oK
F11268
Check wiring between ECU terminal E1 and body
@ ground.
ECU +B +B1 BAD
Voltmeter Repair or replace
L Refer to No. 1 (See Page FI-49) BAD Repair or replace
OK
FI0312 BAD
(@ Check throttle position sensor. Repair or replace
(See page FI-98) OK
Ohmmeter Check wiring between ECU and BAD Repair or replace
throttle position sensor. P P
OK
:@i IbL Try another ECU.
E2
Thickness Gauge
FI2986
@ ° VC — E2
@ There is no voltage between ECU terminals VC and E2.
(IG SW ON)
B :1:-}::—:]1:}:}:?
Voltmeter Check that there is voltage between ECU terminal +B1 or +B
I | and body ground. (IG SW ON)
E2
+ G OK NO
v |
Fi0325 @ Check throttle position Refer to No. 1.
sensor. (See page Fl-49)
@ K
(See page FI-98) BAD 0
Repair o replace Check wiring between ECU and
P P throttle position sensor.
OK BAD
Try another ECU. Rgpalr or replace
E2 wiring.
Thickness Gauge
F12986




EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-63
No. Terminals Trouble Condition STD Voltage
Vc — E2 - 4 — 6V
4 No voltage IG SW ON Measuring plate fully closed 3.7—-43V
Vs — E2 Measuring plate fully open 02-05V
Idling — 23-38V
ECU
+B
(+B1)
E2
I
9 VC
F )
F11269
) e VC — E2, VS — E2
@ No specified voltage at ECU terminals Vc or Vs and E2.
(IG SW ON)
Voltmeter
@ Check that there is voltage between ECU terminal +B or
» +B1 and body ground. (IG SW ON)
Vg OK NO
F11252
Refer to No. 1
0) (See page FI-49)
+B1
Sleeeesay) .fﬁ:f.\“ Check wiring between ECU terminal E1 and
Voltmeter body ground.
OK BAD
V I3
(3 Check air flow meter. Repair or replace.
BAD OK
FI0312
Repair or replace Check wiring between ECU and
Air Flow M eter @ air flow meter. air flow meter.
o oK BAD
Ohmmeter = I Try another ECU. Repair or replace.
n Vc
E2 Vs
O
O 4=

O|| (See page FI-94)

Fl1283
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EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
No. 10 E ... .
5 No. 20 " E No voltage Ignition switch ON 9 — 14V
ECU
)
Fuse AM, G, Solenoid
Resistor —5
AM, 7.5A Ignition Switch
1 y
Injector
. . Relay
Fusible Link
1.25B 3 !
Injector
=
| Battery
4
l -
_ FI0914
No. 10 No. 20 @ @There is no voltage between computer terminal No. 10
: and/or No. 20 and EO1 and/or E02. (IG SW ON)
ECU
:u;: =u C) @ Check that there is specified voltage between resistor
Voltmeter terminal (+) and body ground. STD voltage: 9 — 14V
(%V oK NO
+ G-
V- Check fuse, fusible link, injector |gap | Repair or
Fi2811 relay and ignition switch. replace
No. 20 @
No. 1Oﬁ ECU @ Check that there is specified voltage between resistor
== I — terminal (=) and body ground. STD voltage: 9 — 14V
Voltmeter | L2 == V OK NO
- :
= %v Check resistance of the magnetic coil in
e .. Replace
(3) each injector. resistor
STD resistance: Approx. 2.9 ()
s F12812 OK BAD
Check wiring between computer -
@ . Replace injector
and resistor.
—
F7231




EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-55
No. Terminals Trouble Condition STD Voltage
6 W — E1 No voltage No trouble ( CHE.CK ENG.INE warning 9 — 14V
light off) and engine running.
ECU
[ )
Fuse @
SRV
N O
GAUGE 7.5A | 'CHECK ENGINE"|
' Warning Light
— E1
Combination Meter l
. J
FI0728
@ @ No voltage between ECU terminals W and E1.
(1dling)
ECU W
=y =]
%EED?@H_HHTF’W Check that there is voltage between ECU terminal W and
Voltmeter - | F 7 @
CUMNET / body ground.
A . W g NO oK
+ O ' - ‘/
e Check wiring between ECU terminal E1 and body
FI1251 @
ground.
OK BAD
Try another ECU. Repair or replace.
e \ D ¥
Voltmeter | B—/—— \—‘=—
WW Check GAUGE fuse (7.5 A) and
L/ CHECK ENGINE’’ warning light.
oK BAD
FI1250 Repair or replace.
Fuse blows again
3 !
Check wiring between ECU BAD .
terminal W and fuse. Repair or replace.
Ohmmeter
—/ .
asee
g FI0311




FI-56 EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

No.| Terminals Trouble Condition STD voltage
_ Ignition switch | Intake air temperature 20°C _
7 THA — E2 No voltage ON (68°F) 1-3vV
ECU
1(' +B
¢ (+B1)
a o
E JE2
. Lo
0—
o JTHA —OTHA
Air Temp. Sensor — E1
(In Air Flow Meter)
FI1272

@ There is no specified voltage between ECU terminals THA and
®k2. 16 sw on)

®Check that there is voltage between ECU terminal +B1 or +B
Voltmeter and body ground. (IG SW ON)
/l\ OK NO
Vi Check air temp. sensor. Refer to No. 1.
FI0329 ® P (See page FI-49)
BAD oK
Replace air Check wiring between ECU and
temp. sensor. air temperature sensor.
i E—— L AD
Voltmeter eecEoe] bhseomeess oK B
— VV Try another ECU. Rgpaw or replace
Via wiring.

4

Air Flow Meter @

=

Ohmmeter [{UEQ = ? s Q7JJ
E2
n THA

O

FI0312

Q00

(See page FI-94)

FI1253




EFI SYSTEM — Troubleshooting EFl Electronic Circuit with Volt/Ohmmeter FI-67
No.| Terminals Trouble Condition STD Voltage
Ignition switch Coolant temperature 80°C
8 - -
THW - E2 No voltage ON (176°F) 01-10V
ECU
J
Water Temp. Sensor +B
—Tt ] )
-O— ] THW
“W\—o E2
—_| |
— E1
F10487

THW

@ There is no specified voltage between ECU terminals THW and
@ E2. (IG SW ON)

@Check that there is voltage between ECU terminal +B1 or +B

NO

Refer to No. 1.
(See page FI-49)

Check wiring between ECU and

Voltmeter
\ and body ground. (IG SW ON)
OK
v +
rosaz|  |B) Check water temp. sensor.
BAD OK
Replace water
temp. sensor. air temp. sensor.
Voltmeter oK
V 3 Try another ECU.
FI10312
Ohmmeter @

FI3008

BAD

Repair or replace
wiring.




FI-58 EFlI SYSTEM — Troubleshcoting EFI Electronic Circuit with Volt/Ohmmeter

No.| Terminals Trouble Condition STD Voltage
9 STA — E1 No voltage Ignition switch ST position 6—-14YV
ECU
Starter Relay
- < STA
Fuse AM, ST,
t—o~o—a_Jp—f5—o
AMz 754 ignition  Gigren (M/T) or Starter
Switch
Fusible Link eutral {A/T)
1.258 Start Switch —
T
| Battery \
- To Circuit Opening Relay
E1
f‘ﬁ

FI0919

STA

ECU

c—
0000 0

—)
0O [n] 00 0
001 J0000000t} 600000000000

7

Voltmeter v \
[Vt El
FIO335
Voltmeter

Starter @

(Terminal 50)

Fi0920

@ There is no voltage between ECU terminals STA and E1.
(IG SW ON)

Check starter
operation.

terminal 50.

OK | Check wiring between ECU and starter

BAD

OK

|

BAD

Repair or replace

Check wiring between ECU
ground.

terminal E1 and body

ignition switch,

Check fusible link, battery, wiring

and clutch start switch.

BAD

BAD

Repair or replace

starter relay

OK

Repair or replace

(1IG SW ST)

®Check that there is voltage at STA (50) terminal of starter.

STD voltage: 6 — 14V

OK

|

NO

Check Starter

Check wiring between ignition switch ST
terminal and starter STA (50) terminal.




EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-69

No. Terminals Trouble Condition STD Voltage
10 IGT — E1 No voltage Idling 0.7-10V
ECU
To
Igniter w/ Tachometer]
Fusible AM, 75A Ignition Ignition Coil
Link 1.25B  SW
0 -
Engine Main _ INE
T Relay
} IGT
T IGF
l E1
FI2938

Voltmeter

+ o
V o

Fl0342

@ There is no voltage between ECU terminal IGT and E1.

(idling)

@ Check that there is voltage between ECU terminal IGT and
bo

dy ground. (idling)

NO OK

body ground.

Check wiring between ECU terminal E1 and

BAD

Repair or replace

Repair or replace

Replace

@ (Féefer to No. 1 BAD
GT ECU ee page FI-69)
— — {OK
00 @]
Voltmeter eLEs susHEse \Q-——MED—ED Check wiring between ECU and  |BAD
distributor.
\ ( OK
V3 : - BAD
Check distributor.
g oK
i FI11143
Check wiring between ECU and BAD
Igniter.
OK
BAD
Check igniter. (See page 1G-4)

Repair or replace

‘OK

Try another ECU.

Repair or replace




F7235

FI-60 EFlI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter
Terminals Trouble Condition STD Voltage
1se —E1 No voltage IG SW ON 9-14V
ECU
EFI Main Relay
+B RSC
RSD
1.258 AM, 1G,
' So—o= o ISC Valve
AM,
7.5A
j +B
Battery _IT_ O +B1
T
l I
F11864
@ @ There is no voltage between ECU terminal RSC or RSO
and E1. (IG SW ON)
ECU
e H\MJ"L oo @ Check that there is voltage between ECU terminals +B or
+B1 and body ground. (IG SW ON)
X oK NO
Vv o/
- Refer to No. 1.
R (See page FI-49)
Check resistance between ISC valve BAD Replace I1SC
@terminals +B and ISC1 or ISC2 valve.
Voltmeter STD resistance: 16.0 — 17.0 Q
OK
Vi
Check wiring between ECU and BAD | Repair or replace
ISC valve. wiring
' FI0312 OK
@ Try another ECU.



EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter Fl-61
No. Terminals Trouble Condition STD Voltage
12 A/C — E1 No voltage Air conditioning ON 5—14V
ECU
)
A/C
Amplifier A/C
ECU
——0 E1
A/C Compressor
Fl10922
@ @ There is no voltage between ECU terminals A/C and E1.
(Air conditioning ON)
ECU ]1A/C
oo 7 @ Check that there is voltage between
Voltmeter \« /A\E1 ECU terminal A/C and body ground.
NO OK
+ @
—o @ Check wiring between ECU
F1255 E1 and body ground.
OK BAD
@
ECU F1A/C Try another ECU Repair or replace
Voltmeter
7 ) OK Check wiring between
Vo V/\% Check compressor running ECU terminal A/C and
— @

Fl1254

FI0311

BAD

amplifier.

BAD

Repair or replace

Check that there is voltage between |BAD

amplifier terminal and body ground.

Repair or replace

OK

Check wiring between amplifier and |BAD
ECU or compressor.

Repair or replace




Fl-62

EFI SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter

FI3051

Check Connector ECU
+B - VF
T
Oxygen Sensor ~
[y === L= =====% ox
/N /T HT
Oxygen Sensor Heater
— E1
4 . )
FI2678
@ | (D) There is no voltage between ECU terminals VF and E1. I
ECU
— LCheck that there is voltage between ECU terminal VF and body ground. I
Hha0| 00308008 )3858855=555H NO ‘OK
Voltmeter B I Check wiring between ECU terminal E1 and body ground. I
g
L.y S ?\4
C gl E VE 1OK 1 BAD
| O ;C + | Try another ECU. ] Iiepalr or replace. ]
. ©
— BAD -
Is air leaking into air intake system? I__.I Repair air leak.
FI2734 L 9 : Y P l
OK
@ LCheck spark plugs. BAD Repair or replace. I
T F oK
O (] — —— BAD ,
. LCheck distributor and ignition system. Hiepalr or replace. I
[j OK
- ﬁ LCheck fuel pressure. BAD Repair or replace. I
VF OK
\&
I Check injector. BAD Repair or replace. I
OK
|£heck cold start injector. * —I_B_A_EI Repair or replace. |
OK
LCheck air flow meter. —].B_AIZl Repair or replace. I
OK
L@ Check operation of oxygen sensor. %ystem normal. ]
o BAD
@.-_
_CE G Check wiring between oxygen sensor BAD Repair witi
o and ECU connector. epair wiring.
Voltmeter OK
F7199 SH-18-1

LRepIace oxygen sensor. * Rich malfunction only




EFl SYSTEM — Troubleshooting EFI Electronic Circuit with Volt/Ohmmeter FI-63

California
ECU
I +B
EGR Gas Temp. Sensor
"4 LTHG
EGR
—q E2
E1
F12680)
@ No voltage between ECU terminals THG and E2.
ECU (Engine running at 2,000 rpm)
Voltmeter THG Check that there is voltage between ECU terminal +B or +B1
E2 and body ground. (IG SW ON)
—_ OK NO
Refer to No. 1
H2739 (See page FI-49)
ECU @

=)
000000 JSBEBDGDUE

Voltmeter M W

+B  +B1

FI2726

Check wiring between ECU terminal E1 and body ground.

EGR Gas Temp.
Sensor

®

Ohmmeter

OK BAD
Check EGR system. BAD Repair or replace.

OK

Check EGR gas temp. sensor.

BAD oK
Replace EGR gas temp. Check wiring between ECU and
sensor. EGR gas temp. sensor.

OK BAD

)

Try another ECU.

Repair or replace.

FI2682




Fl-64

EFI SYSTEM — Fuel System

FUEL SYSTEM

Fuel Pump

Fusible
Link
1.25B

Check Valve

Relief Valve

Bearing

Brush

Armature

Magnet

Bearing ——— |

Impeller — |

E

A

Rubber Cushion

k-4

Filter
Fuse EFI Main Relay Check Connector
EFI 15A Fel
—OmnO- /0_AI\ . D
AM, 0
+B o
Circuit Opening Relay

Casing

Impeller

OUTLET

L [~}—tommro

Clutch (M/T) or Starter Relay
Neutral (A/T)
Start Switch

INLET

Fuel Pump Switch
(In Air Flow Meter)

[+]

Fuel Pump

FI0491 FI1479
FI0925




EFI SYSTEM — Fuel System FI-65

Check Connector

FI2856

FI0904

FI2855

Connector

FI2610

F12606

ON-VEHICLE INSPECTION
(4A-GE)

1.

CHECK FUEL PUMP OPERATION
(@) Turn the ignition switch ON.
NOTE: Do not start the engine.

(b) Short the terminals Fp and +B of the check connec-
tor.

NOTE: The check connector is located near the resona-
tor.

(c) Check that there is pressure in the pressure regulator
fuel return hose.

NOTE: At this time, you will hear fuel return noise from
the pressure regulator.

(d Remove the service wire.
(e) Turn the ignition switch OFF.
If there is no pressure, check the following parts.
® Fusible link (1.258B)
® Fuse (EFI 15A, AM, 7.5A)
® EFI main relay
® Circuit opening relay
® Fuel pump
® Wiring connections

CHECK FUEL PRESSURE
(@) Check that battery voltage is above 12 volts.
(b) Disconnect the battery ground cable.

(c) Disconnect the wiring connector from the cold start
injector.

(d) Place a suitable container or shop towel under the
cold start injector pipe.

(e) Slowly loosen the union bolt of the cold start injector
pipe and remove the bolt and two gaskets from the
delivery pipe.

(f) Drain the fuel in the delivery pipe.



FI-66 EFlI SYSTEM — Fuel System

FI2611

T%/S
Q FI2856

FI2612

gce Wire

F12855

FI2613

(@) Install a gasket, SST, another gasket and union bolt
to the delivery pipe as shown in the figure.

SST 09268-45012
(h)  Wipe off any splattered gasoline.
() Reconnect the battery cable.

() Short the terminals Fp and +B of the check connec-
tor.

NOTE: The check connector is located near the resona-
tor.

(k)  Turn on the ignition switch.

()  Measure the fuel pressure.

Fuel pressure: 2.7 — 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)

If high, replace the pressure regulator.
If low, check the following parts.

® Fuel hoses and connection

® Fuel Pump

® Fuel filter

® Pressure regulator

(m) Remove the service wire from the check connector.
(n) Start the engine.

(o) Disconnect the vacuum sensing hose from the
pressure regulator and plug it.

(p) Measure the fuel pressure at idling.

Fuel pressure: 2.7 — 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)



EFI SYSTEM — Fuel System FI-67

FI2614

(@ Reconnect the vacuum sensing hose to the pressure
regulator.
() Measure the fuel pressure at idling after 90 seconds.
Fuel pressure: 2.1 — 2.3 kg/cm?
(30 — 33 psi, 206 — 226 kPa)
If no pressure, check the vacuum sensing hose and
pressure regulator.

(s) Stop the engine. Check that the fuel pressure
remains above 1.5 kg/cm? (21 psi, 147 kPa) for 5
minutes after the engine is turned off.

If not within specification, check the fuel pump, pressure
regulator and/or injectors.

(t)  After checking fuel pressure, disconnect the battery
ground cable and carefully remove the SST to pre-
vent gasoline from splashing.

(u) Using new gaskets, reconnect the cold start injector
hose to the delivery pipe.

(v) Connect the wiring connector to the cold start injec-
tor.

(w) Check for fuel leakage.



FI-68

EFI SYSTEM — Fuel System

FI3009

Cold Start
Injector Connector

Fl2987

F7213

ON-VEHICLE INSPECTION
(4A-GZE)

1.

CHECK FUEL PUMP OPERATION
(@) Turn the ignition switch ON.
NOTE: Do not start the engine.

(b) Short the terminals Fp and +B of the check connec-
tor.

NOTE: The check connector is located near the inter-
cooler.

(c) Check that there is pressure in the pressure regulator
fuel return hose.

NOTE: At this time, you will hear fuel return noise from
the pressure regulator.

(d) Remove the service wire.
(e) Turn the ignition switch OFF.
If there is no pressure, check the following parts.
® Fusible link (1.25B)
® Fuse (EFI 15A, AM, 7.5A)
® EFl main relay
@ Circuit opening relay
® Fuel pump
® Wiring connections

CHECK FUEL PRESSURE
(a) Check that battery voltage is above 12 volts.
(b) Disconnect the battery ground cable.

(c) Disconnect the wiring connector from the cold start
injector.

(d) Place a suitable container or shop towel under the
cold start injector pipe.

(e) Slowly loosen the union bolt of the cold start injector
pipe and remove the bolt and two gaskets from the
delivery pipe.

(f)  Drain the fuel in the delivery pipe.



EFlI SYSTEM — Fuel System FI-69

F7202

F7201 SH-18-1

FI3010

Fi3011

(g) Install a gasket, SST, another gasket and union bolt
to the delivery pipe as shown in the figure.

SST 09268-45012
(h) Wipe off any splattered gasoline.
(i) Reconnect the battery cable.

() Short the terminals Fp and +B of the check connec-
tor.

NOTE: The check connector is located near the inter-
cooler.

(k) Turn on the ignition switch.

() Measure the fuel pressure.

Fuel pressure: 2.3 — 2.8 kg/cm?
(33 — 40 psi, 265 — 304 kPa)

If high, replace the pressure regulator.
If low, check the following parts.

® Fuel hoses and connection

® Fuel Pump

® Fuel filter

® Pressure regulator

(m) Remove the service wire from the check connector.
(n) Start the engine.

(o) Disconnect the vacuum sensing hose from the
pressure regulator and plug it.

(p) Measure the fuel pressure at idling.

Fuel pressure: 2.3 — 2.8 kg/cm?
(33 — 40 psi, 265 — 304 kPa)



FI-70

EFlI SYSTEM — Fuel System

FI3012

(@) Reconnect the vacuum sensing hose to the pressure
regulator.

() Measure the fuel pressure at idling after 90 seconds.
Fuel pressure: 1.4 — 1.9 kg/cm?
(20 — 27 psi, 137 — 186 kPa)

If no pressure, check the vacuum sensing hose and
pressure regulator.

(s) Stop the engine. Check that the fuel pressure
remains above 1.5 kg/cm?2 (21 psi, 147 kPa) for 5
minutes after the engine is turned off.

If not within specification, check the fuel pump, pressure
regulator and/or injectors.

(t}  After checking fuel pressure, disconnect the battery
ground cable and carefully remove the SST to pre-
vent gasoline from splashing.

(u)  Using new gaskets, reconnect the cold start injector
hose to the delivery pipe.

(v) Connect the wiring connector to the cold start injec-
tor.

(w) Check for fuel leakage.



EFI SYSTEM — Fuel System FI-71

REMOVAL OF FUEL PUMP

Fuel Pump Bracket

& Non-reusable part

Fuel Hose

Fuel Pump

Fuel Pump Filter

¢ Clip

Rubber Cushion

F11856

F11857

Fl1858|

WARNING: Do not smoke or work near an open
flame when working on the fuel pump.

DRAIN GASOLINE FROM FUEL TANK
REMOVE FUEL TANK

REMOVE FUEL PUMP BRACKET FROM FUEL TANK
(a) Remove the clamp bolt from the fuel tank.

(b) Remove the five bolts.

(c) Pull out the fuel pump bracket.

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Remove the two nuts and disconnect the wires from
the fuel pump.

(b) Pull off the lower side of the fuel pump from the
bracket.

(c) Remove the fuel pump from the fuel hose.



FI-72 EFlI SYSTEM — Fuel System

5. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Remove the rubber cushion.
(b) Remove the clip and pull out the filter.

B5771

INSTALLATION OF FUEL PUMP
(See page FI-71)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP

2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(@) Insert the outlet port of the fuel pump into the fuel
hose.

(b) Install the rubber cushion to the lower side of the fuel

FI1858 pump

(c) Push the lower side of the fuel pump together with
the rubber cushion into the fuel pump bracket.

3. INSTALL FUEL PUMP BRACKET
(@) Place the bracket with a new gasket on the fuel tank.
(b) Install and torque the five screws.

Torque: 20 — 60 kg-cm
(18 — 52 in.-lb, 2.0 — 5.8 N-m)

(c) Install the clamp bolt to the fuel tank.

FI1857

4. INSTALL FUEL TANK

Torque: 350 kg-cm (25 ft-Ib, 34 N-m) _ ) )
(a) Apply a thin coat of oil to the flare and tighten the

flare nut.
(b) Then using SST, tighten the nut to the specified tor-
que.
SST 09631-22020
2 — 7 mm (0.08 - 028 in) Torque: 310 kg-cm (22 ft-lb, 30 N-m)
Pi - Hose NOTE: Use a torque wrench with a fulcrum length of 30
N p— cm (11.81 in.)
w— o | o a— — ~
6 | | l CAUTION:
- = +~-1 ® Tighten the fuel tank mounting bolts, etc. to the
specified torque.
- ~—Clip ® Push in the pipe and insert-type hose to the
0-3mm( -0.12in) specified position, and install the clip to the

specified location.

e |If reusing the hose, reinstall the clip to the original
Clip location.

5. REFILL GASOLINE

FI1654
FU0041
F10494




EFlI SYSTEM — Fuel System FI-73

Cold Start Injector

4A-GE

Connector Terminal

Solenoid Coil

Fuel Fuse

Ignition Switch

AM, ST, Clutch (M/T) or

Neutral (A/T)

Start Switch

Starter

Relay  Cold Start  Start Injector

[~ Injector Time Switch
oo STA| 57 STJ—ISTA

AM2 7.5A

F10495

4A-GZE

Connector Terminal

Solenoid Coil
Injection
N ===l Cn

I - i Point

:::::::

Fusible Link L
1.25B =

Solenoid Coil

AS0110 FI0935

4A-GE

FI0936

ON-VEHICLE INSPECTION

MEASURE RESISTANCE OF COLD START INJECTOR
(a) Disconnect the cold start injector connector.

(b) Using an ohmmeter, check the resistance of the
injector.

Resistance: 4A-GE 3—-50Q
4A-GZE 2—-40Q)

(c) Connect the cold start injector connector.



EFl SYSTEM — Fuel System

FI2594

4A-GE

FI2495

REMOVAL OF COLD START INJECTOR

1.

4.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DISCONNECT COLD START INJECTOR CONNECTOR

REMOVE COLD START INJECTOR PIPE

(@) Put a suitable container or shop towel under the cold
start injector pipe.

(b) Remove the two union bolts and the cold start injec-
tor pipe with the gaskets.

NOTE: Slowly loosen the union bolts.

REMOVE COLD START INJECTOR

Remove the two bolts and cold start injector with the
gasket.



EFI SYSTEM — Fuel System FI-75

4A-GE

E—Union Bolt

SST (Union)
Gasket

SST (Wire)

4A-GZE E——Union Bolt
> SST (Union)

FI0266
FI1 236'

F12856

Fi0267

FI1239

INSPECTION OF COLD START INJECTOR

CHECK INJECTION OF COLD START INJECTOR

(@) Install the gasket, SST (Two unions), another gasket
and two union bolts to the delivery pipe and injector.

(b) Connect the SST (Hose) from the unions.
SST 09268-41045 (09268-41080)

(c) Connect the SST (Wire) to the injector.
SST 09842-30050

WARNING: Position the injector as far away from
the battery as possible.

(d) Put a container under the injector.
(e) Turn the ignition switch ON.
NOTE: Do not start the engine.

(f) Short terminals Fr and +B of the check connector
with a service wire.

(@ Connect the test probes of the SST to the battery
and check that the fuel spray is as shown.

SST 09842-30050

CAUTION: Perform this check within the shortest
possible time.
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Fi0268
Fl1240

(h)

0]

Disconnect the test probes from the battery and
check that there is less than one drop of fuel per
minute from the injector.

After checking, remove SST and restore the follow-
ing parts to their original condition.

® Fuel pump check connector
® |gnition switch OFF

® Cold start injector

® Injector wiring
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INSTALLATION OF COLD START INJECTOR

1. INSTALL COLD START INJECTOR

Place on a new gasket and install the cold start injector
with the two bolts.

Torque: 75 kg-cm (65 in-lb, 7.4 N.-m)

FI2495

2. INSTALL COLD START INJECTOR PIPE

Using new gaskets, connect the cold start injector pipe to
the delivery pipe and cold start injector. Install the union
bolts.

Torque: 180 kg-cm (13 ft-lb, 18 N:m)
3. CONNECT COLD START INJECTOR CONNECTOR

FI25694

4. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

5. CHECK FOR FUEL LEAKAGE
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Pressure Regulator (4A-GE)

Diaphragm

FROM TN
<= DELIVERY I \//
PIPE

N >/\
Vacuum Sensing Hose

Delivery Pipe
Fuel Return F‘ipe

8861 FIQ941

@@@@Wm

I
Delivery Pipe

B

O-Ring

Fl0944

ON-VEHICLE INSPECTION
CHECK FUEL PRESSURE (See page FI-40)

REMOVAL OF PRESSURE REGULATOR

1.

DISCONNECT VACUUM SENSING HOSE FROM
PRESSURE REGULATOR

DISCONNECT FUEL PIPE FROM PRESSURE
REGULATOR

(@) Put a suitable container or shop towel under the
pressure regulator.

(b) Remove the flare nut and fuel pipe.

REMOVE PRESSURE REGULATOR

Remove the two bolts and pull out the pressure regulator
from the delivery pipe.

INSTALLATION OF PRESSURE REGULATOR

1.

INSTALL PRESSURE REGULATOR

Install a new o-ring and the pressure regulator, ana torque
the two bolts.

Torque: 75 kg-cm (65 in-Ib, 7.4 N-m)

CONNECT FUEL PIPE

Torque: 300 kg-cm (22 ft-Ib, 29 N-m)
CONNECT VACUUM SENSING HOSE

CHECK FOR FUEL LEAKAGE (See page FI-8)
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Pressure Regulator (4A-GZE)

Spring

Diaphragm

Vacuum Sensing Hose

FI1228 FI2988

LD

Pressure

J

%t/
CORRECT

gl

I%gulam_)r%;Dellvery Pnpe@
L 4

2
%. /
2t

)
WRONG WRONG 237

ON-VEHICLE INSPECTION
CHECK FUEL PRESSURE (See page FI-65)

REMOVAL OF PRESSURE REGULATOR

1.

DISCONNECT VACUUM SENSING HOSE FROM
PRESSURE REGULATOR

DISCONNECT FUEL PIPE FROM PRESSURE
REGULATOR

(a) Put a suitable container or shop towel under the
pressure regulator.

(b) Remove the union bolt, two gaskets and disconnect
the fuel pipe.
REMOVE PRESSURE REGULATOR

Remove the two bolts and pull out the pressure regulator
from the delivery pipe.

INSTALLATION OF PRESSURE REGULATOR

1.

INSTALL PRESSURE REGULATOR

Install a new o-ring and the pressure regulator, and torque
the two bolts.

Torque: 75 kg-cm (65 in-lb, 7.4 N-m)

CONNECT FUEL HOSE
Install two new gasket, fuel hose and union bolt.
Torque: 150 kg-cm (11 ft-lb, 15 N-m)

CONNECT VACUUM SENSING HOSE
CHECK FOR FUEL LEAKAGE (See page FI-8)
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Injector

Wiring Terminal

INJECTION (E

Coil

Fl1664

FI2667

FI2608

Ohmmeter

FI2965

ON-VEHICLE INSPECTION

1.

CHECK INJECTOR OPERATION
Check the operating sound from each injector.

(@) With the engine running or cranking, use a sound
scope to check that there is normal operating noise in
proportion to engine rpm.

(b) If you have no sound scope, you can check the injec-
tor transmission operation with your finger.

If no sound or an unusual sound is heard, check the wiring
connector, injector, resistor or injection signal from the
computer.

MEASURE RESISTANCE OF INJECTOR
(a) Disconnect the injector connector.

(b) Using an ohmmeter, check the resistance of both ter-
minals.

Resistance: 4A-GE Approx. 13.8 ()
4A-GZE Approx. 2.9 O
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FI2496

F10949

REMOVAL OF INJECTOR
(4A-GE)

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

DISCONNECT FOLLOWING HOSES:

(a) PCV hose from cylinder head cover

(b) Vacuum sensing hose from pressure regulator

REMOVE PRESSURE REGULATOR
(See page FI-78)

REMOVE COLD START INJECTION PIPE

(See step 3 on page FlI-74)

DISCONNECT FUEL PIPE

(a) Remove the inlet pipe mounting boit.

(b) Remove the union bolt, two gaskets and fuel pipe.

DISCONNECT INJECTOR CONNECTORS

REMOVE DELIVERY PIPE

(a) Remove the three bolts, and then remove the delivery
pipe with the injectors.

NOTE: When removing the delivery pipe, be careful not
to drop the injectors.

(b) Remove the four insulators and three collars from the
cylinder head.

REMOVE INJECTORS
Pull out the injectors from the delivery pipe.
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F7213

F13013

REMOVAL OF INJECTOR
(4A-GZE)

1.

10.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

REMOVE THROTTLE BODY (See page FI-99)

DISCONNECT COLD START INJECTOR PIPE
(a) Disconnect the cold start injector connector.

(b) Remove the union bolt and two gaskets, and discon-
nect the fuel pipe.

LOOSEN AIR OUT LET DUCT
Loosen the two bolts, two nuts of air outlet duct.

REMOVE ACCELERATOR CABLE BRACKET
DISCONNECT INJECTOR CONNECTORS

DISCONNECT FUEL RETURN PIPE

(@) Remove the clamp bolt, union bolt and two gaskets,
and disconnect the fuel pipe.

(b) Disconnect the vacuum hose from pressure regula-
tor.

DISCONNECT EGR VACUUM HOSE FROM
MODULATOR

REMOVE VACUUM PIPE
Remove the three clamp bolts and vacuum pipe.

REMOVE PRESSURE REGULATOR
(See page FI-79)
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F7340

FI2989

Position of colored mark

F7375

8.

10.

REMOVE FUEL INLET PIPE
(@) Remove the clamp bolt.

(b) Remove the pulsation damper and two gaskets, and
disconnect the fuel inlet pipe from the delivery pipe.

REMOVE DELIVERY PIPE

(a) Remove the three bolts,and then remove the delivery
pipe with the injectors.

NOTE: When removing the delivery pipe, be careful not
to drop the injectors.

(b) Remove the four insulators and three collars from the
cylinder head.

REMOVE INJECTORS
Pull out the injectors from the delivery pipe.

CAUTION: When replacing the injector, replace it
with one having the same-colored painted mark.
Colors: blue, yellow, black, white.
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SST (Hose)

Pressure
Regulator E
(From Vehicle)
SST

s % (Union) & &é :

SST SST

(Union) (Clamp)

Fuel Filter

(On Vehicle)
F11927

Fuel Hose

Disconnect

F11922

ﬂssr

Pressure (Hose)
Regulator (SUST \
nion
&
F11928]

f3—SST (Hose)

g—SST {Union)

+

___J-ssT (clamp)

Vinyl Tube

FI1924

Service Wire

Che\ck\Conn\ector

Q FI2856

INSPECTION OF INJECTOR
(4A-GE)

1.

TEST INJECTION OF INJECTORS
WARNING: Keep clear of sparks during the test.

(a) Disconnect the fuel hose from the fuel filter outlet.
(b) Connect SST (Union) to the fuel filter outlet.

SST 09268-41045 (90405-09015)

NOTE: Use the vehicle's fuel filter.

(c) Install SST (Union) to the removed pressure regula-
tor.

SST 09268-41045 (09268-41090)

(d) Install SST (Union) to the injector and hold the injec-
tor and union with SST (Clamp.)

SST 09268-41045
(e) Put the injector into the graduated cylinder.

NOTE: Install a suitable vinyl tube onto the injector to
prevent gasoline from splashing out.

(f) Connect the battery cable.
(@) Turn the ignition switch ON.
NOTE: Do not start the engine.

(h) Using a service wire, short terminals Fp and +B of the
check connector.

NOTE:
® The fuel pump will operate.

® The check connector is located near the resonator.
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FI1949

FI1676

(i) Connect SST (Resistor Wire) to the injector and bat-
tery for 15 seconds and measure the injection
volume with a graduated cylinder.

Test each injector two or three times. If not within
specified volume, replace the injector.

SST 09842-30070

Volume: 45 — 56 cc/15 sec. (2.7 — 3.4 cu in.)
Difference between each injector:
Less than 6 cc (0.3 cu in.)

CHECK LEAKAGE

(@) Inthe condition above, disconnect SST from the bat-
tery and check for fuel leakage from the injector
nozzle.

SST 09842-30070
Fuel drop: Less than one fuel drop of fuel per minute
(b) Disconnect the battery cable.

(c) Remove the SST and disconnect the service wire
from the terminals Fp and +B.

SST 09268-41045
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Pressure SST
Regulator E
(From Vehicle) ®
ssT-f 587
. SST
%, =
.
8 SST Fuel Filter
(On Vehicle) FI1945
Union Bolt—E Fuel Hose
SST %
(Hose)—% / Disconnect
New Gasket

SST
(Union)

Fuel
Filter

F11946

SST (Hose)
Pressure g
Regulator

msm
(Union)
>

Fuel -
Reutrn —% %@?—-— gg\gket

Hose

S>—
Union Bolt —é

FI1947

L\EL:—SST {Hose)

SST (Union)
New |
O-Ring ESST (Clamp)
Vinyl Tube

F11948

F7201 SH-18-1

INSPECTION OF INJECTOR
(4A-GZE)

1.

TEST INJECTION OF INJECTORS
WARNING: Keep clear of sparks during the test.

(a) Disconnect the fuel hose from the fuel filter outlet.
(b) Connect SST (Union) to the fuel filter outlet.

SST 09268-41045 (90405-09015)

NOTE: Use the vehicle’s fuel filter.

(c) Install SST (Union) to the removed pressure regula-
tor.

SST 09268-41045 (09268-41090)

(d) Install SST (Union) to the injector and hold the injec-
tor and union with SST (Clamp.)

SST 09268-41045
(e) Put the injector into the graduated cylinder.

NOTE: Install a suitable vinyl tube onto the injector to
prevent gasoline from splashing out.

(f)  Connect the battery cable.
(@) Turn the ignition switch ON.

NOTE: Do not start the engine.

(h)  Using a service wire, short terminals Fp and +B of the
check connector.

NOTE:
® The fuel pump will operate.

® The check connector is located near the inter-
cooler.
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F11949

FI1676

(i) Connect SST (Resistor Wire) to the injector and bat-
tery for 15 seconds and measure the injection
volume with a graduated cylinder.

Test each injector two or three times. If not within
specified volume, replace the injector.

SST 09842-30060

Volume: 80 — 100 cc/15 sec. (4.9 — 6.1 cu in.)
Difference between each injector:
Less than 5 cc (0.3 cu in.)

CHECK LEAKAGE

(@) Inthe condition above, disconnect SST from the bat-
tery and check for fuel leakage from the injector
nozzle.

SST 09842-30060
Fuel drop: Less than one fuel drop of fuel per minute
(b) Disconnect the battery cable.

(c) Remove the SST and disconnect the service wire
from the terminals Fp and +B.

SST 09268-41045
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O-Ring

Grommet
FI2922

O-Ring CORRECT

pEJE SR
ﬁmﬁ] - L

Delivery Pipe H2918

“

FI0223

{ )\
.

INSTALLATION OF INJECTORS
(4A-GE)

1. INSTALL INJECTORS INTO DELIVERY PIPE

(a)

(b)

(c)

Replace the O-ring on to the injector.

Apply a thin coat of gasoline to the O-rings and
install the injectors into the delivery pipe.

Make sure that the injectors rotate smoothly.

NOTE: If the injectors do not rotate smoothly, the proba-
ble cause is incorrect installation of O-rings. Replace the
O-rings.

2. INSTALL DELIVERY PIPE WITH INJECTORS

(a)

(b)

(c)

(d)

Install the four insulators into the injector hole of the
cylinder head.

Install the three collars on the delivery pipe mounting
hole of the cylinder head.

Place the injectors together with the delivery pipe on
the cylinder head.

Make sure that the injectors rotate smoothly.
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(e) Install the three thinner spacers and bolts.
Torque the bolts.
Torque: 176 kg-cm (13 ft-lb, 17 N-m)

3. CONNECT INJECTOR CONNECTORS

4. CONNECT FUEL INLET PIPE

(a) Place the fuel inlet pipe with two new gaskets on the
delivery pipe.

(b) Install and torque the union bolt.
Torque: 300 kg-cm (22 ft-lb, 29 N.-m)

Fl2496

6. INSTALL COLD START INJECTION PIPE
(See steps 3 on page FI-74)

6. INSTALL PRESSURE REGULATOR
(See page FI-78)

7. CONNECT FOLLOWING HOSES:
(@ PCV hose to the cylinder head cover.
(b) Vacuum sensing hose to the pressure regulator.

8. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

9. CHECK FOR FUEL LEAKAGE (See page FI-8)
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_ INSTALLATION OF INJECTORS
O-Ring | (4A-GZE)

1. INSTALL INJECTORS INTO DELIVERY PIPE

/ (a) Replace the O-ring on to the injector.
‘ H o) (b) Apply a thin coat of gasoline to the O-rings and
install the injectors into the delivery pipe.
Grommet
FI1677
O-Ring CORRECT (c) Make sure that the injectors rotate smoothly.

NOTE: If the injectors do not rotate smoothly, the proba-
gj [ 2 ble cause is incorrect installation of O-rings. Replace the

Hj O-rings.
Grommet ﬂ%}

oy
Eﬁm F WRONG

e 1
Delivery Pipe

FI2520

2. INSTALL DELIVERY PIPE WITH INJECTORS

A N— -‘-'. (@) Install the four insulators into the injector hole of the
pacer !
AT /V ) cylinder head.
\— J f“ (b) Install the three collars on the delivery pipe mounting
~ VIS LN VN .
_ma}g@@-?}:@!@@. hole of the cylinder head.

FI3014

(c) Place the injectors together with the delivery pipe on
the cylinder head.

(d) Make sure that the injectors rotate smoothly.

(e) Install the three thinner spacers and bolts.
Torque the bolts.
Torque: 175 kg-cm (13 ft-lb, 17 N-m)

FI2989
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F7340)

FI3013

3.

10.

INSTALL FUEL INLET PIPE

(@) Place the fuel pipe with two new gaskets on the
delivery pipe.

(b) Install and torque the union bolt.
Torque: 300 kg-cm (22 ft-lb, 29 N-m)
(c) Install the clamp bolt.

INSTALL PRESSURE REGULATOR
(See page FI-79)

INSTALL VACUUM PIPE
Install the vacuum pipe and three clamp bolts.

CONNECT EGR VACUUM HOSE TO MODULATOR

CONNECT FUEL RETURN PIPE
(a) Connect the vacuum hose to the pressure regulator.

(b) Place the fuel with two new gaskets on the pressure
regulator.

(c) Install and torque the union bolt.
(d) Install the clamp bolt.

CONNECT INJECTOR CONNECTORS
INSTALL ACCELERATOR CABLE BRACKET

INSTALL AIR OUTLET DUCT
Tighten the two bolts and two nuts of air outlet duct.
Torque: 100 kg-cm (7 ft-lb, 10 N:m)
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11.

12.
13.

CONNECT COLD START INJECTOR PIPE

(@) Place the fuel pipe and two new gaskets.
(b) Install and torque the union bolt.

Torque: 150 kg-cm (11 ft-lb, 156 N-m)

(c) Connect the cold start injector connector.

INSTALL THROTTLE BODY (See page FI-104)

CONNECT CABLE TO NEGATIVE TERMINAL
OF BATTERY
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Fuel Tank and Line
COMPONENTS
Fuel Pump Fuel Evaporative Separator
5" Fuel Tank Cap
} .1 No. 3 Fuel Tank
.- + Cushion -
Fuel Sender P '
Gauge \ - P ' ~8 ©
i =T i = Q©@T
' ' A —X / e
; = /:/éf/j 3'3“ .. ® Gasket
b i /‘Ffjﬁfb"lé):o Gasket e
NO. 2 Fuel Tank W= | P 3 Fuel Tank
Cushion Fuel Tank '\_\/' :L Inlet P'pe
No. 1 Fuel Tank Cushion—{ ]

& Gasket

Tank Cushion

No. 1 Fuel Tank Cushion
No. 2 Right Fuel Tank Band <

35 (30 in.-Ib, 3.4)

No. 1 Right Fuel Tank Band

kg-cm (ft-lb, N-m) : Specified torque

& Non-reusable part

r=4

Y

)

, 195 (14, 19)

No. 1 Left Fuel Tank Band

140 (10, 14) 3

No. 2 Left Fuel Tank Band

FI1956

PRECAUTIONS

a

0

@)
—

Crack

——Leakage

1.

3.

Always use new gaskets when replacing the fuel tank
or component part.

When re-installing, be sure to include the rubber pro-
tectors on the upper surfaces of the fuel tank and tank
band.

Apply the proper torque to all parts tightend.

INSPECT FUEL LINES AND CONNECTIONS

Pipe

(a)

Inspect the fuel lines for cracks or leakage, and all
connections for deformation.

(b) Inspect the fuel tank vapor vent system hoses and
Deformation connections for looseness, kinks or damage.
200919 (c) Inspect the fuel tank for deformation, cracks, fuel
leakage or tank band looseness.
2-7mm(0.08-028in) (d) Inspect the filler neck for damage or fuel leakage.

——

Hose

I

—

S

EE

sl
s

0-3mm(0-0.12in)

a121g}

(e)

Hose and tube connections are as shown in the
illustration.

If a problem is found, repair or replace the parts as necess-
ary.
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AIR INDUCTION SYSTEM
Air Flow Meter

Compensation Plate
Potentiometer
. AIR
Compensation Plate |\TAKE
CHAMBER
AIR
AIR
. INTAKE
Air Temp. g:bEéANER CHAMBER
Sensor SIDE
' . \
Air By-Pass Passage Measuring Plate Air By-Pass Passage
FROM Measuring
AIR CLEANER Plate
F12924 FI0449
(4A-GE) ON-VEHICLE INSPECTION
Fc E1E2 Ve Vc Vs THA MEASURE RESISTANCE OF AIR FLOW METER
Ohmmeter (a) Disconnect the wiring connector from the air flow
= 5 T meter.
(b) Using an ohmmeter, measure the resistance between
Fc E1f|E2 Vc E2 Vs THA each terminal.
© (4A-GZE)
o Resist
Terminals esistance Temperature
Ho0s4 4A-GE 4A-GZE
E2 - Vs 20 -3,000 1| 20-1,200 Q -
4A-GE o B E2—Vc | 100 -300 Q | 200 - 400 Q -
i 7«@ | E2—Ve | 200-400Q - -
! | 10 - 20 kQ -20°C (-4°F)
B e . J 4-7kQ 0°C ( 32°F)
Fc|{E1[{E2|VB[Vc|Vs|THA E2 — THA 2 -3k} 20°C ( 68°F)
0.9 - 1.3k 40°C (104°F)
0.4 - 0.7 kQ 60°C (140°F)
E1 - Fc Infinity -
If not within specification, replace the air flow meter.
FI0727|
FI0622]
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REMOVAL OF AIR FLOW METER

1. REMOVE RESONATOR (4A-GE) OR INTERCOOLER
(4A-GZE)

2. DISCONNECT AIR FLOW METER CONNECTOR

3. DISCONNECT AIR CLEANER HOSES FROM AIR FLOW
METER

Fi1859

4. REMOVE AIR FLOW METER
Remove the three bolts and air flow meter.

FI1781

INSPECTION OF AIR FLOW METER
MEASURE RESISTANCE OF AIR FLOW METER

o — Using an ohmmeter, measure the resistance between each
terminal by moving the measuring plate.
D I 3 N ? [ e ]
v - ) Resistance (1 .
= | \ = Terminals Measuring plate
Fc Vs 4A-GE 4A-GZE opening
Infinity Fully closed
E1 - Fc Other than

Zero

closed

20 - 400 200 - 600 Fully closed
E2 - Vs

20 - 3,000 | 20 - 1,200 Fully open

Measuring

Plate NOTE: Resistance between terminals E2 and Vs will

change in a wave pattern as the measuring plate slowly
opens.

FI0480
F10449

INSTALLATION OF AIR FLOW METER
1. INSTALL AIR FLOW METER

2. CONNECT AIR CLEANER HOSES TO AIR FLOW
METER

3. CONNECT AIR FLOW METER CONNECTOR

4. INSTALL RESONATOR (4A-GE) OR INTERCOOLER
(4A-GZE)

FI11781
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Component

(For 4A-GE)
/ @

A\
= 2
& /P AN
7 D
\ WS
WSV
- G ‘:7\ /
q ‘ é
N 2 >
(
|
I I |
| I
|
|

888888




EFl SYSTEM — Air Induction System

FI-97

Throttle Body

4A-GE

4A-GZE

Throttle Position Throttle Position
Sensor Sensor

Throttle Position Sensor

FI2497 FI2991
FI2973

F10953

ON-VEHICLE CHECK
~ 1. CHECK THROTTLE BODY
1 \ (a) Check that the throttle linkage moves smoothly.
N (/. \c
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\ Port N’

Fi0954

4A-GE ' E, Thickness Gauge

F10229

4A-GZE

Thickness Gauge

FI2986

L E, IDL VTA Vcc

|
|
|

FI1368

(b) Check the vacuum at port “‘N.”
® Start the engine.
® Check the vacuum with your finger.

2. CHECK THROTTLE POSITION SENSOR
Check the resistance between the terminals.
® Unpiug the connector from the sensor.

® Insert a thickness gauge between the throttle stop
screw and stop lever.

® Using an ohmmeter, check the resistance between
each terminal.

4A-GE
Clearance between Between terminals Resistance
Lever and stop screw
O mm (0 in.) VTA - E, 0.2 - 0.8 k()
0.35 mm (0.0138 in.) IDL - E, 2.3 kQ or less
0.59 mm (0.0232 in.) IDL - E, Infinity
Throttle valve fully _ _
opened position VTA E, 3.3 -10kQ
- Vee - E, 3-7kQ
4A-GZE
Clearance between . .
Lever and stop screw Between terminals Resistance
O mm (0 in)) VTA - E, 0.2 - 0.8k
0.40 mm (0.0157 in.) IDL - E, 2.3 k{2 or less
0.65 mm (0.0256 in.) IDL - E, Infinity
Throttle valve fully _ _
opened position VTA E; 3.3 - 10k
- Vece - E, 3 -7kQ




EFI SYSTEM — Air Induction System FI-99

FI0955

F7215

REMOVAL OF THROTTLE BODY
(4A-GE)

N o a &

DRAIN COOLANT FROM THROTTLE BODY
REMOVE AIR CLEANER HOSE NO. 1

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

DISCONNECT WATER AND VACUUM HOSES
REMOVE ACCELERATOR RETURN SPRING
DISCONNECT ACCELERATOR CABLE

REMOVE THROTTLE BODY

Remove the two bolts, two nuts and the throttle body with
the gasket.

(4A-GZE)

1.

2,

DRAIN COOLANT FROM THROTTLE BODY

DISCONNECT FOLLOWING CONNECTORS:
(@) Throttle position sensor connector
(b) 1SC valve connector

DISCONNECT FOLLOWING HOSES:
(@) Air cleaner hose

(b) Charcoal canister hose

(c) ABV vacuum hose

(d) PCV hose

(e) EGR vacuum hose

DISCONNECT THROTTLE CABLE
DISCONNECT THROTTLE CABLE (A/T)

REMOVE INTAKE AIR CONNECTOR
Remove the two bolts, nuts, air connector and gasket.

DISCONNECT TWO WATER BY-PASS HOSES
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FI2992

FI0957,

Throttle Stop Screw

Fl0509

4A-GZE
Throttle Stop Screw

FI3015

FI0958

8.

REMOVE THROTTLE BODY

Remove the two bolts, two nuts and the throttle body with
the gasket.

INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY BEFORE INSPECTION

(@) Wash and clean the cast parts with a soft brush and
carburetor cleaner.

(b) Using compressed air, blow all passages and aper-
tures in the throttle body.

CAUTION: To prevent deterioration, do not clean the
throttle position sensor and dash pot.

CHECK THROTTLE VALVE

Check that there is no clearance between the throttle stop
screw and throttle lever when the throttle valve is fully
closed.

CHECK THROTTLE POSITION SENSOR
(See step 2 on page FI-98)

IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a) Loosen the two screws of the sensor.
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F1-101

F7219

Thickness Gauge

(0.47 mm)

FI2706

—

hickness Gauge
.63 mm)

[}

4A-GE

Thickness Gauge
(0.35 or 0.59 mm)

(b)

(4A-GE)

Insert a thickness gauge (0.47 mm or 0.0185 in.)
between the throttle stop screw and lever, and con-
nect the ohmmeter to terminals IDL and E,.
Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure the sensor with two
screws.

Thickness Gauge
(0.40 or 0.65 mm)

(b) (4A-GZE)
Insert a thickness gauge (0.53 mm or 0.0209 in.)
between the throttle stop screw and lever, and con-
nect the ohmmeter to terminals IDL and E,.
Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure the sensor with two
screws.
FI2986
(c) Using a thickness gauge, recheck the continuity bet-
ween terminals IDL and E,.
(4A-GE)
Clearance between -
lever and stop screw Continuity (DL - E,)
0.35 mm (0.0138 in.) Continuity
0.59 mm (0.0232 in.) No continuity
F12706
(4A-GZE)

Clearance between
lever and stop screw

Continuity (IDL — E,)

0.40 mm (0.0157 in.)

Continuity

0.65 mm (0.0256 in.)

No continuity

F12986
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DISASSEMBLY OF THROTTLE BODY
(4A-GE)

1. REMOVE THROTTLE POSITION SENSOR
Remove the two screws and sensor.

FI0958

2. REMOVE AIR VALVE
Remove the five screws, air valve, gasket and O-ring.

3. REMOVE DASH POT

F12499

(4A-GZE)

1. REMOVE THROTTLE POSITION SENSOR
Remove the two screws and sensor.

F7219

2. REMOVE ISC VALVE
Remove the four screws and ISC valve with the gasket.

FI2993
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Fl1964

FI2975

FI2976

FI2993

F7221

ASSEMBLY OF THROTTLE BODY
(4A-GE)

1.
2.

INSTALL DASH POT

INSTALL AIR VALVE
(@) Place the gasket and O-ring on the throttle body.
(b) Install the air valve with five screws.

INSTALL THROTTLE POSITION SENSOR
(a) Check that the throttle valve is fully closed.

(b) Place the sensor on the throttle body as shown in the
figure.

(c) Turn the sensor clockwise, and temporarily install the
two screws.

ADJUST THROTTLE POSITION SENSOR
(See step 4 on page FI-100)

(4A-GZE)

1.

2.

INSTALL ISC VALVE
Install a new gasket, iISC valve and four screws.

INSTALL THROTTLE POSITION SENSOR
(@) Check that the throttle valve is fully closed.

(b) Place the sensor on the throttle body as shown in the
figure.
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F7222

F12498]

{

FI0955

FI2992

3.

(c) Turn the sensor clockwise, and temporarily install the
two screws.

ADJUST THROTTLE POSITION SENSOR
(See step 4 on page FI-100)

INSTALLATION OF THROTTLE BODY
(4A-GE)

1.

o & W N

o

INSTALL THROTTLE BODY

Place on a new gasket and install the throttle body with
two bolts and two nuts.

Torque: 220 kg-cm (16 ft-lb, 22 N.m)
CONNECT ACCELERATOR CABLE
INSTALL ACCELERATOR RETURN SPRING
CONNECT WATER AND VACUUM HOSES

CONNECT THROTTLE POSITION SENSOR
CONNECTOR

INSTALL AIR CLEANER HOSE NO. 1
REFILL WITH COOLANT

(4A-GZE)

1.

INSTALL THROTTLE BODY

Place on a new gasket and install the throttle body with
two bolts and two nuts.

Torque: 220 kg-cm (16 ft-lb, 22 N'm)
CONNECT TWO WATER BY-PASS HOSES

INSTALL INTAKE AIR CONNECTOR

Place on a new gasket and install the throttle body with
two bolts and two nuts.

Torque: 100 kg-cm (7 ft-lb, 10 N'm)
CONNECT THROTTLE CABLE (A/T)
CONNECT ACCELERATOR CABLE
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6. CONNECT FOLLOWING HOSES:
(a) PCV hose
(b) ABV vacuum hose
(c) Charcoal canister hose
(d) Air cleaner hose
(e) EGR vacuum hose

F7216

7. CONNECT FOLLOWING CONNECTORS:
(@) ISC valve connector
(b) Throttle position sensor connector

8. REFILL WITH COOLANT

F7215
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Idle Speed Control (ISC) Valve
(4A-GZE)

Coil  Valve Assy Bimetal

[ 4

C
A
Valve
A-A & \
ISC Valve ﬂ [G
ouT N

FI2991 AS0108

ON-VEHICLE INSPECTION

INSPECT RESISTANCE OF ISC VALVE
(a) Disconnect the ISC valve connector.

(b) Using on ohmmeter, measure the resistance between
each terminal.
Resistance: ISC, — +B 16 —-17 Q
ISC, — +B 16 —-17 Q

@

REMOVAL OF ISC VALVE
1. DRAIN COOLANT FROM THROTTLE BODY

2. DISCONNECT ISC VALVE CONNECTOR
3. DISCONNECT TWO WATER BY-PASS HOSES

4. REMOVE ISC VALVE
(See page FI-102)

F12993
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INSPECT OPERATION OF ISC VALVE

(@) Apply battery voltage, connect the positive terminal
to +B terminal and the negative terminal to ISC,, ter-
minal. Check that the valve moves foward the closed
position.

(b) Apply terminal voltage, connect the positive terminal
to +B terminal and the negative terminal to ISC, ter-
minal. Check that the valve moves foward the open
position.

F7236|

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE
(See page FI-103)

2. CONNECT TWO WATER BY-PASS HOSES
3. CONNECT ISC VALVE CONNECTOR

4. REFILL WITH COOLANT

FI2993)
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Auxiliary Air Valve (4A-GE)

Auxiliary Air Valve

Idle Speed Adjusting Screw

Throttle Body

\NNN\N\N

‘ =
FROM T
AR CLEANER HP Throttle Vaive 4 4 » MOANIFOLD

HAAS/S

.’l;'.”'.',;’//

()
’

Auxiliary Air Valve

Coolant

FI2497 FI0897

1 kﬁf? [,

ON-VEHICLE INSPECTION

CHECK OPERATION OF AUXILIARY AIR VALVE

Check the engine rpm by fully screwing in the idle speed
adjusting screw.

At low temp. (Coolant temp.: below 80°C or 176°F)

® When the idle speed adjusting screw is in, the
engine rpm should drop.

After warm-up

® When the idle speed adjusting screw is in, the
engine rpm should drop below 600 rpm or stop.

REMOVAL OF AUXILIARY AIR VALVE
1. REMOVE THROTTLE BODY (See page FI-99)
2. REMOVE AIR VALVE (See step 2 on page FI-102)

INSTALLATION OF AUXILIARY AIR VALVE
1. INSTALL AIR VALVE (See step 2 on page FI-103)

2. INSTALL THROTTLE BODY (See page FI-104)
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FI-109

ELECTRONIC CONTROL SYSTEM

Location of Electronic Control Parts

noid Resistor (4A-GZE)

L)
e

Injector Relay

Water Temperature
Sensor

EFI Main Relay

Circuit Opening
Relay

\(/

F11782
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EFI Main Relay

Fuse EFI (15A) 5

Main Relay

—O\©o

1G

S

1.268 Fusible Link

s

Ignition Switch

ECU

,|I_;
I

FI0966

EFl Main Relay

FI0967

Continuity

BEOOO9

®
©

BEOO10

INSPECTION OF EFI MAIN RELAYS

1. CHECK OPERATION OF MAIN RELAYS

Turn the ignition switch ON. At this time an operation
noise will occur from the relay.

2. INSPECT RELAY CONTINUITY

(a) Check that there is continuity between terminals 1

and 3.

Check that there is no continuity between terminals 2
and 4.

Check that there is no continuity between terminals 3
and 4.

If continuity is not as specified, replace the relay.

(b)

(c)

3. INSPECT RELAY OPERATION
(a)
(b)

Apply battery voltage across terminals 1 and 3.

Check that there is continuity between terminals 2
and 4.

If operation is not as specified, replace the relay.
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Circuit Opening Relay

Starter Relay ECU STA
IB ECU +B STA
Check Connector EFI Main Relay
i 10 . Circuit Opening Relay
u O
dJ
Fe ’FC E
1
Fuel Pump Switch
(Air Flow Meter)
Fuel Pump
= e -
FI0968
Voltmeter INSPECTION OF CIRCUIT OPENING RELAY

1. CHECK CIRCUIT OPENING RELAY OPERATION
(@) Remove the rear luggage compartment trim.
(b) Remove the circuit opening relay with the wiring.

(c) Using a voltmeter, check that the meter indicates
voltage at terminal F» during engine cranking and run-
ning.

4 FI0134

2. INSPECT RELAY CONTINUITY

(@) Using an ohmmeter, check that there is continuity
between terminals STA and E,.

(b) Check that there is continuity between terminals B
and Fec.

(c) Check that there is no continuity between terminals B
and Fe.

If continuity is not as specified, replace the relay.

Continuity

No continuity

F11908|

3. INSPECT RELAY OPERATION
(@) Apply battery voltage across terminals STA and E,.

(b) Using an ohmmeter, check that there is continuity

SN between terminals B and Fr.
Continuity

© @

Fi1909|
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(c) Apply battery voltage across terminals B and Fc.

(d) Check that there is continuity between terminals B
and Fe.

If operation is not as specified, replace the relay.

Continuity

© ®

FI1910
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FI-113

Solenoid Resistor (4A-GZE)
and Injector Relay

4A-GE

Fuse lgnition Switch

ECU

O™
AM2 7.56A AM2 G2
1 2
Injector ° .
Relay Injector
Fusible Link
1.25B 3| 4 ‘
=
| Battery
—
l- ——
FI0914
4A-GZE
ECU
. . '
Fuse Ignition Switch Solenoid ;—4»——L
O™ O Resistor 2 $
AM, 75A AM, IG,
1 2 [
I';\je|ctor \ Injector
Fusible Link elay
1.25B 3 4 y |
No. 10
= No. 20
: Battery EO1
- [ EO2
1 L
vl —— =

FI0969

FI0914

INSPECTION OF SOLENOID RESISTOR
(4A-GZE)
MEASURE RESISTANCE OF SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between +B
and other terminals.

Resistance: 3 () each
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No continuivy

Continuity

BEOOO9

[ n_)|Continuity

O

Of

Ol

®
S)

BEOO10

INSPECT INJECTOR RELAY

INSPECT INJECTOR RELAY

NOTE: The injector relay is located in the No. 2 junction
block.

Inspect Relay Continuity
(@) Check that there is continuity between terminals 1

and 3.

(b) Check that there is no continuity between terminals 2
and 4.

(c) Check that there is no continuity between terminals 3
and 4.

If continuity is not as specified, replace the relay.

Inspect Relay Operation
(a) Apply battery voltage across terminals 1 and 3.

(b) Check that there is continuity between terminals 2
and 4.

If operation is not as specified, replace the relay.
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Start Injector Time Switch

Starter Relay

ECU (STA)

STA ST

STJ STA

—

Start Injector
Time Switch

FI1273

Ohmmeter

J-2-1 FI0970

INSPECTION OF START INJECTOR TIME
SWITCH

1. MEASURE RESISTANCE OF START INJECTOR TIME
SWITCH
(a) Disconnect the connector.

(b) Using an ohmmeter, measure the resistance between
each terminal.

Between terminals | Resistance () Coolant temp.
20 - 40 Below 30°C (95°F)
STA - STJ 40 - 60 Above 40°C (95°F)

STA - Ground 20 - 80 —
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Water Temperature Sensor

a0r
20+
10}
8t
6}
S 4

WATER TEMP. SENSOR 8
Z 2t

<
""" CLP P 'II///////////////////% g 1 -

Sl o/l 71 ,//,//G//—_ 0.8
—w‘//{{////f////////f o6
0.2
Thermistor

-20 O 20 40 60 80 100 120
(—-4) (32) (68) (104)(140) (176)(212)(248)
TEMPERATURE °C (°F) FIO515 FI0709

INSPECTION OF WATER TEMPERATURE
SENSOR

MEASURE RESISTANCE OF WATER TEMPERATURE
SENSOR

(a) Disconnect the connector.

(b) Using an ohmmeter, measure the resistance between
both terminals.

_ Resistance: Refer to chart.
{300
FI0918

Ohmmeter

4A-GZE

\ F13008
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EGR Gas Temperature Sensor
(For California)

ECU

I +B
EGR Gas Temp. Sensor

o F" S THG

E2

ﬁE1

Thermistor

FI2673 FI2680

——

Ohmmeter INSPECTION OF EGR GAS TEMPERATURE
~ A SENSOR
INSPECT EGR GAS TEMPARATURE SENSOR

Using an ohmmeter, measure the resistance between the
terminals.

Resistance:
69.40 — 88.50 k() at 50°C (112°F)
11.89 — 14.37 k) at 100°C (212°F)
2.79 — 3.59 k() at 150°C (302°F)

FI2674

If the resistance is not as specified, replace the sensor.
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High Temperature Line Pressure
Up System

ECU

To Circuit Opening Relay «=

To EFI Main Relay =

Fuel Pressure VSV

A1 FPU
A"A"A% THW
Air Temp. Sensor Water Temp. Sensor
(In Air Flow Meter)

FI2939

INSPECTION OF HIGH TEMPERATURE
LINE PRESSURE UP SYSTEM

1. INSPECT WATER TEMPERATURE SENSOR
(See page FI-116)

2. INSPECT AIR TEMPERATURE SENSOR
(See page FI-94)

3. INSPECT FUEL PRESSURE VSV

Air
l (@) Check that air does not flow pipe E to pipe F.
W E
C c( ~F T}
=
F12166
(b) Apply battery voltage across the terminals.
(¢) Check that air flows from pipe E to pipe F.
;i’ If operation is not as specified, replace the VSV.
Filter

/N
SRS
S
0]
®

FI2167
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Idle-up System

ECU
"
—0 STA
Ignition Switch —0— 0 (
AM ST oo J_
AM, 75 A
2 2 ?  Starter Relay —
Fisible Link §
258 Q V-ISC
el
T VSV
Battery | (Idle up) é
J
-l—-——o E,
l =

FI2024.

Voltmeter INSPECTION OF VSV (Idle-up)

1. MEASURE BATTERY VOLTAGE OF VSV
(@) All accessories switched ‘‘OFF"’

(b) Using a voltmeter, check that the meter indicates
battery voltage during cranking and for ten seconds
after starting.

F12543

2. INSPECT VSV OPERATION
(a) Remove the VSV.

(b) Connect the VSV terminals to the battery terminals
as illustrated.

(c) Blow into pipe E and check that air comes out of pipe
F.

FI2104

(d) Disconnect the battery terminals.
(e) Closed VSV.
If a problem is found, replace the VSV.

F12103
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LV 1
2.

V2.
Check Connector )
N FI2857

voitmeter | Qxygen Sensor
— INSPECTION OF FEEDBACK VOLTAGE (V+)

Warm up the engine.

Connect the positive (+) lead of a voltmeter to terminal Ve
of the check connector and negative () lead to terminal

El.

Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds.

1

Short terminals T and E, of the check connector.
And maintain engine speed at 2,500 rpm.

( Replace the ECU j

After replacing
the oxygen sensor

Check that the number of times the voltmeter needle fluctuates in 10 seconds.

Less than 8 times

Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds. And maintain
engine at 2,500 rpm.

8 times Zero
or more

L Normal

)

Check the number of times the voltmeter needle
fluctuates in 10 seconds.

8 times or more

Less than 8 times

Unshort terminals T and E; of the check connector.
And maintain engine speed at 2,500 rpm.

Measure voltage between terminals Vr and E,.

Zero

CONTINUED ON PAGE FI-121

ov
More than O V Read and record diagnostic codes.
Normal code Malfunction code(s)
and code 21 {ex. code 21)
d) ' ( Repair the relevent diagnostic code.
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Fl-121

CONTINUED FROM PAGE FI-120

0)

Repair the relevent diagnostic code ) @

Malfunction code(s)
(ex. code 21)

Read ;:md record diagnostic codes (See pages FI-24
to 27

Normal code
and code 21

Unshort terminals T and E; of the check connector.
And maintain engine at 2,500 rpm.

Measure voltage between terminals Vrand E;.

oV 5V

Disconnect the PCV hose.

Measure voltage between terminals VF and E;.

ov

More than O V
\

( Repair (Over rich) )

1

Disconnect the water temp. sensor connector and
connect resistor with a resistance of 4 — 8 k() or
another coded water temp. sensor.

Short terminals T and E,; of the check connector.

Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds. And
maintain engine speed at 2,500 rpm.

Measure voltage between te<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>