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FOREWORD

This repair manual has been prepared to provide information
covering general service repairs for the 3S-GE engine
equipped in the TOYOTA CELICA and MR2.

Applicable models: ST202 series
SW20 series

Please note that the publications below have also been pre-
pared as relevant service manuals for the components and
system in this engine.

Manual Name Pub. No.

o 35-GE Engine Emission Control Repair ERM107E
Manual (For CELICA)
e 3S-GE Engine Emission Control Repair ERM102E
Manual (For MR2)

All information in this manual is based on the latest product
information at the time of publication. However, specifica-
tions 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
INDEX

An INDEX is provided on the first page of each section to guide you to the item to be repaired.
To assist you in finding your way through the manual, the Section Title and major heading are
given at the top of every page.

GENERAL DESCRIPTION

At the beginning of each section, a General Description (Precautions) is given that pertains to all
repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and
find the cause.

PREPARATION

INOOF 01

INOOG—01

INOOH —-01

1NOGS -0

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and
SSM (Special Service Materials) which should be prepared before beginning the operation and
explains the purpose of each one.

REPAIR PROCEDURES

INOOK — 08

Most repair operations begin with an overview illustration. It identifies the components and
shows how the parts fit together.
Example:

Oil Pump Body

Driven Rotor

Drive Rotor

4 O-Ring

Oil Pump Body Cover

[ 88%0,78intbf) |

¢ Crankshaft Front Oil Seal

Qil Pump Oil Seal

[ N-m (kgfcm, ftlbf) | : Specified torque
€ Non-reusable part

P15684
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The procedures are presented in a step—by—step format:
¢ The illustration shows what to do and Where to do it.

¢ The task heading tells what to do.

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

Exapmle:

Task heading: what to do

6. INSTALL CRANKSHAEFT PULLEY
(a) ‘Using SST, install the bolt.
SST 0921:3;54015 (901 19~Q§1 26% .

Set part No. Component part No.
Detailed text. " how to do task

(b) Install the bﬁﬁ.
Torque: 30 N:m (310 kgf‘em,\2\2 ft.1bf)

{Hustration:
what 1o do.and where

Specification
uoneot

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

REFERENCES oo

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

SPECIFICATIONS woou-o

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 at the end of each section,
for quick reference.
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IN-4 INTRODUCTION — IDENTIFICATION INFORMATION

CAUTIONS, NOTICES, HINTS:

e CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or other

people.
o NOTICES are also presented in bold type, and indicate the possibility of damage to the compo-

nents being repaired.
HINTS are separated from the text but do not appear in bold. They provide additional information

to help you efficiently perform the repair.

INOOP —03

SI UNIT

The UNIT given in this manual are primarily expressed with the S| UNIT (International System of
Unit), and alternately expressed in the metric system and in the yard/pound system.

Example:

Torque: 30 N-m (310 kgf-cm, 22 ft.ibf)

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

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

INooQ —-00

P18332
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Negative (-) Terminal Cable GENERAL REPAIR INSTRUCTIONS

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

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

3. Observe the following:

(a) Before performing electrical work, disconnect the
negative (—) terminal cable from the battery.

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

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

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

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

(f) Be sure the cover for the positive(+) terminal is prop-
erly in place. .

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

5. Non-—reusable parts.

(a) Always replace cotter pins, gaskets, O—rings and oil
seals etc. with new ones.

(b) Non-—reusable parts are indicated in the component
illustrations by the "€” symbol.

6. 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.

Seal Lock Adhesive (b) When reusing precoated parts, clean off the old adhe-

21155 sive and dry with compressed air. Then apply the
specified seal lock adhesive to the bolt, nut or threads.

(c) Precoated parts are indicated in the component illus-
trations by the "%" symbol.

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

8. Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.

IN0036
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9. 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 proce-
dure. A list of SST and SSM can be found in the
preparation part at the front of each section in this
manual.

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

Fuse

Equal Amperage Rating

=)

BE1366

Hlustration Symbol Part Name Abbreviation
——oT—— FUSE FUSE
BE5594 INO365
— N MEDIUM CURRENT FUSE M-FUSE
BESBI6 INO366
——oPo—— HIGH CURRENT FUSE H-FUSE
BE5596 INO367
oo FUSIBLE LINK FL
BES597 INO367
BE5598 INO388

V00076

11. Care must be taken when jacking up and supporting
the vehicle. Be sure to lift and support the vehicle at
the proper locations.

(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.
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WRONG CORRECT
% é
iNO253
WRONG CORRECT
IN0252
Example

VTV for TP,
White Sige

4

£

o VTV £or TP
Black Side

IN0OOO2

(b)

12.

(a)

(b)
(c)
(d)

(e)

()

(9)

(h)

13.

(b)

14.

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:

Do not open the cover or case of the ECU unless
absolutely nnecessary. (If the IC terminals are tou-
ched, the IC may be destroyed by static electricity.)

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

To pull apart electrical connectors, pull on the connec-
tor itself, not the wires.

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.

When steam cleaning an engine, protect the distribu-
tor, air filter, and VCV from water.

Never use an impact wrench to remove or install
temperature switches or temperature sensors.

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

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.

Tag hoses before disconnecting them:

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

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

Unless otherwise stated, all resistance is measured at
an ambient temperature of 20°C (68°F). Because the
resistance may be outside specifications if measured
at high temperatures immediately after the vehicle
has been running, measurements should be made
when the engine has cooled down.
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PRECAUTION
FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER

1NOOY —02

CAUTION: 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.

Use only unleaded gasoline.

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

Avoid spark jump test.
Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.

While testing, never race the engine.

Avoid prolonged engine compression measurement.
Engine compression tests must be done 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 contaminated with gasoline or oil.

NO2R—08

IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM

For vehicles with mobile communication systems such as two—way radios and cellular tele-
phones, observe the following precautions.

Install the antenna as far as possible away from the ECU and sensors of the vehicle’s electronic
system.

Install the antenna feeder atleast 20 cm (7.87 in.) away from the ECU and sensors of the vehicle’'s
electronics systems. For details about ECU and sensors locations, refer to the section on the
applicable component.

Do not wind the antenna feeder together with the other wiring. As much as possible, also avoid
running the antenna feeder parallel with other wire harnesses.

Confirm that the antenna and feeder are correctly adjusted.

Do not install powerful mobile communications system.
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ABBREVIATIONS USED IN THIS MANUAL

INC31-08

A/C Air conditioner

ACIS Acoustic Control Induction System
BTDC Before Top Dead Center
BVSV Bimetallic Vacuum Switching Valve
cB Circuit Breaker

DOHC Double Over Head Cam
ECU Electronic Control Unit
EFI Electronic Fusl Injection
ESA Electronic Spark Advance
FIPG Formed in Place Gasket
FL Fusible Link

H—Fuse High Current Fuse

1G Ignition

ISC Idle Speed Control

LH Left—Hand

LHD Left—Hand Drive

M —Fuse Medium Current Fuse

MP Multipurpose

0/Ss Oversize

PCV Positive Crankcase Ventilation
PS Power Steering

RH Right—Hand

RHD Right—Hand Drive

SSM Special Service Materials
SST Special Service Tools
STD Standard

SW Switch

TDC Top Dead Center

TEMP. Temperature

TWC Three—Way Catalyst
u/s Undersize

VSV Vacuum Switching Valve
w/ With

w/o Without
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STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class
Hexagon 4— aT Stud bolt
head bolt 5_ 5T
Bolt 6— 6T
head No. 7__ vas No mark
4 _—
8— 8T 9
S
9- T S aT
=
10— 10T =
11— 1T §
s
S
@ No mark 4T
Hexagon
flange boit
w/ washer No mark 4T _ Grooved
hexagon bolt
exago g
= 6T
s
Hexagon =
head bolt 2 ﬁ
protruding 5T e
lines é
S
Hexagon
flange bolt 2
w/ washer protruding 6T Welded bolt
lines
hexagon bolt
Hexagon
head bolt 3
protruding 7T
lines aT
Hexagon
head bolt 0 4
PIES protruding 8T
! lines
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SPECIFIED TORQUE FOR STANDARD BOLTS

. . Specified torque
Class D|anr:1r:ter Pr:::‘h Hexagon head bolt Hexagon flange bolt
N-m kgf-cm ft-Ibf N-m kgf-cm ft-Ibf
6 1 5 55 48 in.-Ibf 6 60 52 in.Ibf
8 1.25 12.5 130 9 14 145 10
10 1.25 26 260 19 29 290 21
dl 12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
18 1.5 115 1,150 83 — — —
6 1 6.5 65 56 in.-Ibf 7.5 75 65 in.-1bf
8 1.25 15.5 160 12 17.5 175 13
5T 10 1.25 32 330 24 36 360 26
12 1.25 59 600 43 65 670 48
14 1.5 91 930 67 100 1,050 76
16 1.5 140 1,400 101 — — —
6 1 8 80 69 in.-ibf 9 90 78 in.-1bf
8 1.25 19 195 14 21 210 15
6T 10 1.25 39 400 29 44 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1,750 127 - _ — —
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 2380 21
- 10 1.25 52 530 38 58 590 43
12 1.25 95 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 — — —
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
11T 10 1.25 87 890 64 97 990 72
12 1.25 155 1,600 116 175 1,800 130

V00079
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ENGINE MECHANICAL
DESCRIPTION -+eereveterrassmsrrarasrearestsananrens
OPERATION
PREPARATION
TROUBLESHOOTING
TUNE—-UP
ACOUSTIC CONTROL INDUCTION
SYSTEM (ACIS)
IDLE CO/HC CHECK -++serrerereanessrisaninnannnnne
COMPRESSION CHECK
TIMING BELT vereereeerercoreorsoruertasrnnrnseoesnanns
CYLINDER HEAD
CYLINDER BLOCK
SERVICE SPECIFICATIONS - revererestanransarans
EFI SYSTEM
DESCRIPTION -+-etresrereeseramiarmarisrasraranrennes
OPERATION
PREPARATION
PRECAUTION r-reeeeruemrmarcurantirmmonecsssianmnenes
DIAGNOSIS SYSTEM
TROUBLESHOOTING
W/ VOLT, OHMMETER +++vseeeeeerenrerennnannnn.
FUEL PUMP (ST202)
FUEL PUMP (SW20)-+rsreerererereenmnenninnnannnn
FUEL PRESSURE REGULATOR - wr--erreeseens
INJECTOR
THROTTLE BODY «+reeveeeeerrerasraarenscasiannanans
ISC VALVE
EFl MAIN RELAY (ST202)
EFl MAIN RELAY (SW20)
CIRCUIT OPENING RELAY ++-reerererarrenenncens
VSV FOR ACIS
VSV FOR FUEL PRESSURE CONTROL
A/C IDLE=UP VALVE --+ereeererrenasnnnnnnnnen
WATER TEMPERATURE SENSOR
INTAKE AIR TEMPERATURE SENSOR
VACUUM SENSOR
KNOCK SENSOR
OXYGEN SENSOR -v-rerreereurensnsrrursereiraianunne
ECU
FUEL CUT RPM «reveesreerrormnmnaemnarncisannnennes
SERVICE SPECIFICATIONS -++eeresrescrscnennnnent

..............................

.............................................

....................................

.................................

.......................................

..............................

------

ENGINE

EG-272
EG-215

COOLING SYSTEM
DESCRIPTION +eevsrerrrereecturirrenieniesreneansansens
OPERATION
PREPARATION
COOLANT CHECK (ST202):ww+sssrerervneseeserse
COOLANT CHECK (SW20) «e-erseveerernersrecnen
COOLANT REPLACEMENT (ST202)
COOLANT REPLACEMENT (SW20) «-+-e-eeeene
WATER PUMP
THERMOSTAT
RADIATOR (ST202)
RADIATOR (SW20)
ELECTRIC COOLING FAN (ST202)
RADIATOR ELECTRIC COOLING FAN
{SW20 w/ A/C)
RADIATOR ELECTRIC COOLING FAN
(SW20 W/0 A/C)rererrermmmmmmmeennoininniiiinnnn,

ENGINE COMPARTMENT ELECTRIC
COOLING FAN (SW20) +-rereeremroserasuniecenns

SERVICE SPECIFICATIONS s+estreerrrvrasrerannns
LUBRICATION SYSTEM
DESCRIPTION -+ eeseereerurirmiemiiriinicaceisrennns
OPERATION
PREPARATION
OIL PRESSURE CHECK
OIL AND FILTER REPLACEMENT
OIL PUMP
OIL COOLER
OIL NOZZLE
SERVICE SPECIFICATIONS -++ereerrersnsvernunnns

..........................................

.......................................

.......................................

.................................

.......................................

.............................................

..........................................
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ENGINE MECHANICAL
DESCRIPTION

The 35S —GE engine is an in—line, 4 cylinder, 2.0 liter DOHC 16 —valve engine.

OPERATION

P16953
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SW20

()
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The 3S—GE engine is an in—line, 4 cylinder engine with the cylinders numbered 1 — 2 — 3 — 4
from the front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings
are made of aluminum alioy.

The crankshaft is integrated with 8 weights for balance. Oil holes are placed in the center of the
crankshaft to supply oil to the connecting rods, bearing, pistons and other components.

The ignition orderis 1 — 3 — 4 — 2. The cylinder head is made of of aluminum alloy, with a cross
flow type intake and exhaust layout and with pent—roof type combustion chambers. The spark
plugs are located in the center of the combustion chambers.

The intake manifold has 4 independent long ports and utilizes the inertial supercharging effect to
improve engine torgue at low and medium speeds.

Both the intake camshaft and the exhaust camshaft are driven by a single timing belt. The cam
journal is supported at b places between the valve lifters of each cylinder and on the front end of
the cylinder head. Lubrication of the cam journals and cams is accomplished by oil being supplied
through the oiler port in the center of the camshaft.

Adjustment of the valve clearance is done by means of an inner shim type system, in which valve
adjusting shims are located below the valve lifters. To replace the shims, the camshafts must be
removed.

Pistons are made of high temperature —resistant aluminum alloy, and a depression is built into the
piston head to prevent interference with the valves.

Piston pins are the full—floating type, with the pins fastened to neither the piston boss nor the
connecting rods. Instead, snap rings are fitted on both ends of the pins, preventing the pins from
falling out.

The No.1 compression ring is made of stainless steel and the No.2 compression ring is made of
cast iron. The oil ring is made of stainless steel. The outer diameter of each piston ring is slightly
larger than the diameter of the piston and the flexibility of the rings allows them to hug the
cylinder walls when they are mounted on the piston. Compression rings No.1 and No.2 work to
prevent gas leakage from the cylinder and the oil ring works to scrape oil off the cylinder walls to
prevent it from entering the combustion chambers.

The cast iron cylinder block has 4 cylinders which are approximately twice the length of the
piston stroke. The top of each cylinder is closed off by the cylinder head and the lower end of the
cylinders becomes crankcase, in which the crankshaft is installed. In addition, the cylinder
contains a water jacket, through which coolant is pumped to cool the cylinders.

The No.1 and No.2 oil pans are bolted onto the bottom the cylinder block. The No.1 oil pan is
made of alumimum alloy. The No.2 oil pan is an oil reservoir made of pressed sheet steel. The
dividing plate also prevents the oil from shifting away from the oil pump suction pipe when the
vehicle is stopped suddenly.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

EGOAY — 10

0904338100 Hexagon 10 mm Wrench

Cylinder head bolt

09155~16100 Spark Plug Wrench

09201 ~41020 Valve Stem Oil Seal Replacer

09201—-10000 Valve Guide Bushing Remover &
Replacer Set

(09201~-01060) Valve Guide Bushing Remover &

/ Replacer 6

09202—-70010  Valve Spring Compressor

09213—-54015 Crankshaft Pulley Holding Tool

(91651-60855) Bolt

g 09216—~00021 Belt Tension Gauge

09216—-00030 Belt Tension Gauge Cable

09222—30010 Connecting Rod Bushing Remover

09223—46011  Crankshaft Front Oil Seal
Replacer

Q ﬂ\
PR ,

Camsghaft oil seal
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09223-63010  Crankshaft Rear Qil Seal
Replacer
09249-63010 Torque Wrench Adaptor
09226—10010 Crankshaft Front & Rear Bearing
Replacer
09330~00021 Companion Flange Holding Tool Crankshaft pulley
09608—30022 Front Hub Bearing Replacer Set
""""" (09608—05010) Handle | Valve guide bushing
09816—30010  Oil Pressure Switch Socket Knock sensor
09843—18020 Diagnosis Check Wire
e%ﬁ% BE 09950—-50010  Puller C Set
d/b hoi =
R i B - =
% e ==
""""""""""""""""""""" 2 . (09951-05010) Hangeri50 | Crankshaftpuley
"""""""""""""""" (09952-05010) Slide Arm Crankshaft pulley
"""""""""""""""""""""""""""""""""" (09953—05010) CenterBolt100 | Crankshaftpulley
""""""""""""""""""""""""""""""""""" (09953—05020) Center Bolt 150 Crankshaft pulley
"""""""""""""""""""""""""" (09954—05020) Claw No.2 Crankshaft pulley
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09960—10010 Variable Pin Wrench Set

Camshaft timing pulley
il pump pulley

(09963-00500) Pin 5 7 Oil pump pulley

RECOMMENDED TOOLS e
e 09200—-00010 Engine Adjust Kit
_— @ A e
09904—-00010 Expander Set
S
«::’Sﬁ‘

EQUIPMENT

Battery specific gravity gauge

Caliper gauge

CO/HC meter

Compression gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dye penetrant

Engine tune—up tester

Heater

Micrometer

Piston ring compressor
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Piston ring expander

Plastigage

Precision straight edge

Soft brush

Spring tester

Valve spring

Steel square

Valve spring

Thermometer

Torque wrench

Valve seat cutter

Vernier calipers

eat2x-on
COOLANT
Item Capacity Classification
Engine coolant (w/ Heater) ST202 7.0 liters (7.4 US qts, 6.2 Imp. qts) Ethylene —glycol base
SW20 13.7 liters (14.4 US qgts, 12.1 Imp. qgts)
£G1ax—oL
LUBRICANT
Item Capacity Classification
Engine oil API grade SG, SH or ILSC multigrade
Dry fill 5.2 liters (5.5 US qts, 4.6 Imp. qts) engine oil and recommended viscosity oil

Drain and refill

w/ Oil filter change

w/o Oil filter change

4.5 liters (4.8 US gts, 4.0 Imp. qgts)
4.0 liters (4.2 US qts, 3.5 Imp. qts)

SSM (SERVICE SPECIAL MATERIALS)

EGORI—1Q

08826—00080

Seal packing or equivalent

Camshaft bearing cap
Cylinder head cover
Rear oil seal retainer

08833-00070

Adhesive 1324,
THREE BOND 1324 or equivalent

Flywheel mounting bolt

08833-00080

Adhesive 1344,
THREE BOND 1344,
LOCTITE 242 or equivalent

No.1 idler pulley pivot bolt
Oil pressure switch
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TROUBLESHOOTING

Use the table below to help you find the cause of the problem. The numbers indicate the priority
of the likely cause of the problem. Check each part in order. If necessary, replace these parts.

< [=)] [ee] © < (o] < L <t Q (o)) JTe)
el 8221212 &18& x| & Q189
See page o o . ; ; I ) ) ) ) &
o Slojololo]lol|l ol U@l O gl o |2
L (N8} L L L LJ L LLJ 1Ll L Ll L
. . [l
Suspect area 3|2 Sl e =5 o s o ¢
P 5 | 2|5 |881285 (88| (2 |8 | al2.| o| |o3 2
5 O lw SOl =0 o5l c 3 S E|gsl © w|2>| o
5 2155538335832 585]535 = |:35| 2| gles|l &
Symptom 20| £ xe|8ci=g/ 88| 2g|xe|eellg BTy T & || &
0| © 06|20 En|30|Fn| w0 |vo|«d| & |2 & | £130| O
g Engine does not crank
:’”: Starter runs — engine does
2 | not crank
8 | No combustion 12 | 2 5 6 8 9
0o
QO | No complete combustion 4 1 3 9 2
Engine cranks slowly 2
Eg Engine cranks normally 11 | 12 4 |13 5 7 |15 | 3 8
ES Cold engine 1 2 6 | 8 4
Hot engine 1 4 5 7 8 3
Incorrect first idle 2 3
E’ High engine idle speed 2 4 5 6 7 3
-? Low engine idie speed 1 3 2
3 | Rough idling 16 2 11 6 |5 |7 ]15]8
Misfire 3 5 7 8 6
> | Hesitant acceleration 1179 |10 8 7 13 112114 | 17
= | Backfire 512 (6|4 719 ({10
.g Muffler explosion 8 3 7 5 6 4 9
o | (after fire)
08 Surging 1 4
Knocking 1
Soon after starting 7 6 3 2 4 8 5
— | After accelerator pedal 1 2 4 5 6
g depressed
o | After accelerator pedal 9 1
‘> | released
=
w | During A/C operation 1 2
When shifting Nto D 1
Poor fuel economy 16 |12 |17 [ 14 | 13 15 11 8
Engine overheat 9
Engine overcool
g Excessive oil consumption 3
g Low oil pressure
High oil pressure
Starter keeps running
Battery often discharges

V05445



See page

EG-63

EG-92

EG-56
EG-318

EG-389
EG-134

EG-91

EG-143

Suspect area

Symptom

Valve Clearance | EG-18

Valve Timing

g Rod {g; 13

Timing Belt
Water Pump
Valve Stem
Guide Bushing
Oil Pump
Connectin
Bearing
Crankshaft
Bearing

Cylinder Head

Piston Ring

Engine does not crank

Starter runs — engine
does not crank

No combustion

Does not start

No complete combustion

Engine cranks slowly

Engine cranks normally

10

Difficult
to start

Cold engine

Hot engine

Incorrect first idle

High engine idle speed

Low engine idle speed

Poor idling

Rough idling

12

13

14

18

10

Misfire

Hesitant acceleration

15

16

Backfire

Muffler explosion
(after fire)

Poor drivability

Surging

Knocking

Soon after starting

After accelerator pedal
depressed

After accelerator pedal
released

Engine stall

During A/C operation

When shifting Nto D

Poor fuel economy

Engine overheat

11

Engine overcool

Excessive oil consumption

Ohters

Low oil pressure

High oil pressure

Starter keeps running

Battery often discharges

EG-325

EG-327

EG-323
CH-9

Radiator and
Radiator Cap
Thermostat
Drive Belt
Water Temp.
Sender Gauge
Oil Pressure
Switch

Flywheel

N
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£ | Engine does not crank 1 2 ‘{
» | Starter runs - engine 1
Q | does not crank
8 1 No combustion 3|4 13| 7 1
o
0 | No complete combustion 10
Engine cranks slowly 1
E’E Engine cranks normally 16 2 114
Eg Cold engine 10
Hot engine 9
Incorrect first idle 4 1
[9)] . . .
£ | High engine idle speed 8 1
-1:3 Low engine idle speed 5
§ Rough idling 17 | 1 4
Misfire 9 1 2
> | Hesitant acceleration 18| 2 4 5 1
E Backfire 1M
[+ N 1
2 | Muffler explosion 1 {10 ]
o | (after fire)
§ Surging 5 2 | 3
Knocking S 2 3 6
Soon after starting
— | After accelerator pedal 7 3
iu!; depressed
@ | After accelerator pedal 3
‘o | released
c
w ! During A/C operation
When shifting Nto D 3
Poor fuel economy 5 (21 2 1 6 | 7 (3|4
Engine overheat 12 1 8 2
Engine overcool
& | Excessive oil consumption 6 1
g Low oil pressure 1
High oil pressure
Starter keeps running 1 2
Battery often discharges 2
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S§T202

15424
F 213009

§T202

o~

\.

SW20

P16900 23012

P16705

TUNE—UP
ENGINE COOLANT INSPECTION

ST202:

1.

(a)

(b)

()

EG42U-01

CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR

The engine coolant level should be between the
LOW” and "FULL" lines.

If low, check for leaks and add engine coolant up to
the "FULL" line.

CHECK ENGINE COOLANT QUALITY

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not
remove the radiator cap while the engine and radiator are
still hot, as fluid and steam can be blown out under

pressure.

There should not be any excessive deposits of rust or
scale around the radiator cap or water filler hole, and
the coolant should be free from oil.

If excessively dirty, replace the coolant.

Reinstall the radiator cap.

SW20:

1.

(a)

CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR

The engine coolant level should be between the
LOW” and "FUL.L" lines.

If low, check for leaks and add engine coolant up to
the "FULL" line.

CHECK ENGINE COOLANT QUALITY

Remove the water filler cap.

CAUTION: To avoid the danger of being burned, do not
remove the water filler cap while the engine and radiator
are still hot, as fluid and steam can be blown out under
pressure.
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P16706

Recommended Viscosity (SAE) :

[ T 1 N
15W-40 20W-50 ')
[ T T 11 [ T I
1c5w-[:sol : D
¢ W30
T T T T T i
°c-29 -18 -7 4 16 27 38
°F —20 o} 20 40 60 80 100
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OlL CHANGE
PO2645

(b) There should not be any excessive deposits of rust or

(c)

scale around the water filler cap or water filler hole,
and the coolant should be free from oil.

If excessively dirty, replace the coolant.

Reinstall the water filler cap.

ENGINE OIL INSPECTION

1.

CHECK ENGINE OIL QUALITY

Check the oil for deterioration, entry of water, dis-

coloring or thinning.

If the quality is visibly poor, replace the oil.

Oil grade:
AP! grade SG, SH or ILSAC multigrade engine oil.
Recommended viscosity is as shown in the
illustration.

CHECK ENGINE OIL LEVEL

The oil level should be between the "L” and "F” marks

on the dipstick. '

If low. check for leakage and add oil up to "F” mark.

BATTERY INSPECTION

1.

(a)

(b)

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL

Check the electrolyte quantity of each cell.

if insufficient, refill with distilled (or purified) water.

Check the specific gravity of each cell.
Standard specific gravity at 20°C (68°F):
1.25 — 1.27
If the gravity is less than specification, charge the
battery.
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P12473

P15145

P16910

CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

Check that the battery terminals are not loose or
corroded.

Check the fusible link and fuses for continuity.

AIR FILTER INSPECTION AND CLEANING

1.
(a)

(b)

REMOVE AIR FILTER

INSPECT AND CLEAN AIR FILTER

Visually check that the air filter is not damaged or
excessively oily,

if necessary, replace the air filter.

Clean the air filter with compressed air.

First blow from the inside thoroughly, then blow off
the outside of the air filter.

REINSTALL AIR FILTER

EG42W—01

HIGH—TENSION CORDS INSPECTION

(b)

REMOVE HIGH—TENSION CORDS
Remove the 3 bolts, an¢ disconnect the high—tension
cord clamp from the ACIS valve.

Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside.
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2. INSPECT HIGH—-TENSION CORD RESISTANCE

Ohmmeter oA Using an chmmeter, measure the resistance.
Maximum resistance:
O:g 25 kQQ per cord
0 If the resistance is greater than maximum, replace the
high —tension cord.
3. REINSTALL HIGH—-TENSION CORDS
P17973
§T202 ALTERNATOR DRIVE BELT INSPECTION

ST202:

INSPECT DRIVE BELT

(a) Visually check the drive belt for excessive wear,
frayed cords stc.
If any defect has been found, replace the drive belt.
HINT: Cracks on the rib side of a drive belt are consid-

CHo744 CHoooA 715018 ered acceptable. If the drive belt has chunks missing
from the ribs. it should be replaced.
w/ A/C w/oA/C (b) Check the drive belt deflection by pressing on the belt
Alternator Alternator at the points indicated in the illustration with 98 N (10
98N 98N kgf, 22 Ibf) of prassure.
Idler ‘ Drive belt deflection:
Pulley w/ AJC
New beit
dler 10 — 11 mm (0.39 — 0.43 in.)
Pulley
Crankshaft A/C Crankshaft Used belt
Compressor p1a003 13 — 186 mm (0.51 — 0.63 in.)
w/o A/C
New belt
i1 — 14 mm (.43 — 0.55 in.)
Used belt

12 — 18 mm (0.47 — 0.71 in.)

If the belt deflection is not as specified, adjust it.




EG-16

ENGINE — ENGINE MECHANICAL

ST202

EC0003 EC0004

SST (B)

SST(A)

213014

ST202

asasn] - danssn aanal

CORRECT

CHO0086

WRONG

213015

Sw20

CHO752 CHOO04

213017

P16856

213019

Reference:
Using SST, check the drive belt tension.
SST 09216—-00021 (A),
09216-—00030 (B)
Drive beit tension:
w/ A/C
New belt
686 — 785 N (70 — 80 kgf)
Used belt
294 — 441 N (30 — 45 kgf)
w/0 A/C
New belt
461 — 706 N (47 — 72 kgf)
Used belt
353 — 610 N (36 — 62 kgf)
If the belt tension is not as specified. adjust it.

HINT:

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

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

®  After installing a belt, check that it fits properly in
the ribbed grooves.

® Check with your hand to confirm that the belt has
not slipped out of the groove on the bottom of
the pulley.

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

SW20:

(a)

(b)

INSPECT DRIVE BELT

Visually check the drive belt for excessive wear,
frayed cords etc.

If any defect has been found, replace the drive belt.
HINT: Cracks on the rib side of a drive belt are consid-
ered acceptable. If the drive belt has chunks missing
from the ribs, it should be replaced.

Check the drive belt deflection by pressing on the belt
at the points indicated in the illustration with 98 N (10
kgf, 22 Ibf) of pressure.
Drive belt deflection:
New belt
89— 12mm (0.35 — 0.47 in.)
Used belt
70 — 15 mm (0.39 — 0.59 in.)
If the belt deflection is not as specified, adjust it.
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1o}
EC0003 EC0004

sw20 B SST (B)

SST (A)

213013

SW20

CORRECT

CH0087

WRONG

oanal  dsaonlbranal

213016

Reference:

Using SST, check the drive belt tension.

SST 09216—00021 (A),

09216-00030 (B)
Drive belt tension:
New belt
539 — 637 N (656 — 65 kgf)
Used belt
245 — 392 N (25 — 40 kgf)

If the belt tension is not as specified, adjust it.

HINT:

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

e “Used belt” refers to a belt which has been used
on a running engine for 5 minutes or more.

e  After installing a belt, check that it fits properly in
the ribbed grooves.

e Check with your hand to confirm that the belt has
not slipped out of the groove on the bottom of
the pulley.

] After installing a new belt, run the engine for
about 5 minutes and recheck the belt tension.
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VALVE CLEARANCE INSPECTION AND ~
ADJUSTMENT

HINT: Inspect and adjust the valve clearance when
the engine is cold.

42Y —-01

1. DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS

(a) Remove the 3 bolts, and disconnect the high—tension
cord clamp from the ACIS valve.

{(b) Disconnect the high — tension cords at the rubber

boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside.

2. DISCONNECT THROTTLE BODY FROM ACIS
VALVE

(a) Remove the 4 bolts, and disconnect the throttle body
from the ACIS valve.

(b) Remove the throttle body gasket.

ST202 ¥ 3. ST202:
: REMOVE ACIS VALVE COVER
Remove the 6 bolts, 2 nuts and ACIS valve cover.
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SW20 4. SW20:
REMOVE VACUUM PIPE AND ACIS VALVE COVER
(a) Disconnect the following hoses:
(1) Vacuum hose (from vacuum sensor) from
vacuum pipe
(2) Vacuum hose from gas filter

SW20 N (b) Remove the 6 bolts, 2 nuts, vacuum pipe and ACIS
valve cover.

5. REMOVE ACIS VALVE ASSEMBLY
(a) Disconnect the following hoses:
(1) Brake booster vacuum hose from port of ACIS
valve
(2) PCV hose from port of ACIS valve

(3) Air hose from port of ACIS valve

(4) ST202:
Vacuum hose (from vacuum sensor) from
vacuum pipe on ACIS actuator

() Vacuum hose (from VSV for ACIS) from ACIS
actuator

P16992
P18037
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P16995
P18031

712381

{(b) Remove the 3 bolts holding the ACIS valve stays to
the cylinder head.

(c) ST202:
Loosen the bolt, and turn the cable bracket on the LH
engine hanger.

(d) Using 6 mm hexagon wrench, remove the 3 bolts, the
ACIS valve assembly and gasket.

6. REMOVE CYLINDER HEAD COVER
(a) Remove the bolt, and disconnect the engine wire
protector from the intake manifold.

(b) Remove the 2 nuts, and disconnect the the engine
wire protector from the cylinder head cover.



ne
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N
N

R
rﬁ}?

P16997

(c) Disconnect the engine wire protector from the 2 mou-
nting bolts of the No.2 timing belt cover.

(d) Disconnect the PCV hose from the cylinder head
cover.

(e) Remove the 2 bolts holding the No.2 timing belt cover
to the No.4 timing belt cover.

() Remove the 10 bolts, seal washers, cylinder head
cover and 2 gaskets.

7. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley and align its groove with
timing mark "0” of the No.1 timing belt cover.
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P17950

3

P17949

213020

(b)

(a)

(b)

(c)

(a)
(b)

(c)

(d)
(e)

Check that the grooves of the camshafts are aligned
with the dot marks of the No.1 camshaft bearing caps.
If not, turn the crankshaft 1 revolution (360°) and
align the mark as above.

INSPECT VALVE CLEARANCE

Check only the valves indicated.

¢ Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

¢ Record the out — of — specification valve clear-
ance measurements. They will be used later to
determine the required replacement adjusting

shim.
Valve clearance (Cold):
Intake
0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust

0.28 — 0.38 mm (0.011 — 0.015 in.)
Turn the crankshaft 1 revolution (360°) and align the
mark as above. (See procedure in step 8)
Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))

ADJUST VALVE CLEARANCE

ST202:

Remove alternator

Loosen the pulley nut and adjusting bolt.
Remove the drive belt.

Disconnect the wire from the clamp on the rear end
cover.

Disconnect the alternator connector.

Remove the rubber cap and nut, and disconnect the
alternator wire.
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(e) Remove the 2 bolts and ground strap, and disconnect
the engine wire protector from the brackets.

P179%66

(g) Remove the 2 bolts and alternator.

B. ST202:
Remove RH front engine hanger and alternator
bracket :
Remove the 3 bolts, engine hanger and alternator
bracket.

C. SW20:
Remove RH front engine hanger and engine wire
bracket

(a) Disconnect the engine wire from the clamp on the
wire bracket.

(b) Remove the 4 bolts, wire bracket and engine hanger.

D. Remove No.2 timing belt cover
Remove the 3 bolts, timing belt cover and gasket.
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E. Set No.1 cylinder to TDC/compression
(a) Turn the crankshaft pulley, and align its groove with
timing mark "0” of the No.1 timing belt cover.

(b) Check that the grooves of the camshafts are aligned
with the dot marks of the No.1 camshaft bearing caps.
If not, turn the crankshaft 1 revolution (360°).

F. Disconnect timing belt from camshaft timing
pulleys

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

(b) Turn the No.1 idler pulley bolt to obtain the specified
torque or less, and align the holes of the pulley brack-
et and cylinder head, pass a 3.0 mm hexagon wrench
through the holes to keep the setting position of the
pulley bracket.

Torque:
69 N-m (700 kgf-cm, 51 ft-Ibf)

T RN 48 N-m (490 kgf-cm, 35 ft-Ibf) for SST

3.0 mm Hexagon Wrench ... HINT (On vehicle):

e Use SST.

SST 09249—-63010

® Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
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{c} Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and loosen the intake camshaft
timing pulley bolt.

(d) Remove the intake camshaft timing pulley bolt.

(e} Disconnect the intake camshaft timing pulley togeth-
er with the timing belt from the camshaft, and remove
the intake camshaft timing pulley.

(f) Remove the knock pin from the intake camshaft.

NE
Knock P\'k N pi7os3

G. Remove exhaust manifold timing pulley

(a) Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and loosen the pulley bolt.

(b) Remove the bolt, timing pulley and knock pin.

NOTICE:

] 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.
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H.

Remove camshafts

Uniformly loosen and remove the 10 bearing cap bolts
in several passas, in the sequence shown, and remove
the 5 bearing caps, oil seal and camshaft. Remove the
intake and exhaust camshafts.

Remove adjusting shims
Remove the valve lifter and adjusting shim.

Replace adjusting shims

Determine the replacement adjusting shim size by

following the Formula or Charts:

° Using a micrometer, measure the thickness of
the removaed shim.

o (Calculate the thickness of a new shim so that the
valve clearance comes within specified value.

T v Thickness of removad shim
A ... Measured valve clearance
N e, Thickness of new shim
Intake:

N=T+4+ (A — 0.20 mm (0.008 in.))
Exhaust:

N=T+4+ (A — 0.33 mm (0.013 in.))
® Select a new shim with a thickness as close as
possible to the calculated value.
HINT: Shims are available in 19 sizes. 18 sizes are
available in equal increments of 0.05 mm (0.0020 in.),
from 2.50 mm (0.0984 in.) to 3.35 mm (0.1319 in.).
The largest shim size available is 3.39 mm (0.1335in.).



EG-27

ENGINE — ENGINE MECHANICAL

. wiys .
(1911'0) 0567 | &Y GG'ON MU B YlM Wwiys (‘U1 Z0 | |"0) W 008" 94} 9dejday B
GgeeL0) oee€| 68 | (Zyli0) 006°C| OF (Ul £/ 10°0) W OGY'Q S| BOUBIES[O PaINSEall BU} PUE

osee | g8 |(czil0)0g8e| SE ‘pajjeIsul Sl wiys (‘U1 Z011'0) WW 0082 2YL 31dNVX3
Oo£E | 08 |1c0LL0) 00BZ | 0 (U1 0LO°0 ~ 900°0) WW G20 - GL'0
(08z10)0s5z€| 6L | (€80L°0) 0GLZ| SC :(P10D) 20ULIEB]D BAJEA DHEIU)

(
(61E10
(66210

6969 (GY¥0°0 - Lyp00) OFL L - LZL L

orzi0) 0sL'e| S9 | (E¥OL0) 0G9Z| Gl L T S
( - [ 1
0ZZ10) 0OL'E! 09 | (pZ0OL0)009CT| OL LB LT LRI

0s0'€| S§ | (POOL'O) 0SST| SO 6000 ~ 20¥00] 670~ 120

) (Z0Y0'0 - ¥BEO0) 0ZO'L - LOO' |

10Z1°0

)
) )
) )
) ( )
) ( )

09z10) 00Z€ | OL | (€9010) 00T | 0T
) ( )
) ( )
) )
) )

000€| 0§ | (¥860°0) 00GT| 00 qod0dod (6800 - SRE00 00F L= 1860

18110

)E 0508 {98£0°0 ~ 8££0°0) 0860 - L36'0

gododt (8££0°0 - 02£0°0) 0960 ~ L¥E T
L'ON

0 TS - 0°
SSauUIIy ] N SSauUIIY | (0££°0 - €9£0°0) 060 - 1260

wiys wiys ) . ogogodog oJod (2900 - 55£0°0) 02670 - L06Q

scdodododod (veE00 - LvE0'D) G060 - 18E O
A.:_v wu SSaW Oyl wiys mapn 40! (9v€0°0 - 6EEO0) G880 - 1980

040, (6EE0°0 - LEEO'D) 0980 - L¥&0

Slofwle
SIS IATAr3
S
S
S
S
)

(LEED'0 - £2£0°0) 0P80 - 12810

Slofwlw

90: (£Z€0°0 - §LE0°0) 0280 - L0810

90% (S1€0°0 - £0£0°0) 0080 - LBLO

FIFIFIFS
S
S

0. )909090! (£0£0°0 - 00£0'0) 08£0 - 1940

Sfolwlw
SIRIEIFIFS

godod( (6620°0 - 2620°0) 09L 0~ LvL 0

0940dC (1820°0 - ¥8Z0'0) 0PL0 - 1ZLD

STSiole
2

[ 40 {£8Z0°0 - 9£20°0) 0ZL'0 - LOLQ

S,

0.
LGOSHSASH0040.
gaaeas4s804040040.

40409 7404040 {9£20°0 - 8970'0) 00£°0 - 1890

ydodlc Nedsdsdogodosogo A0dC 'dodododo {89200 ~ 09Z0°0) 089°C - 1990

sdsdsdododododo Y304 09( 50405 {09200 - 2520'0) 0990 - LP9 0
cilarlg dodo, )dododc 190505 {z5z0°0 - v¥Z00) 0¥80~ 1290
sdododododo. : (oF (4% 5 [ 1940409 0101 {ypZ0°0 - L£20°0) 0290~ 1090
ool ) C MOYOrOH  (9€20°0 - 6220°0) 009°0 - 1850

g ¢ vjoronovornsy {82200 - 12Z0°0) 0850 ~ L9S'0

e )40409¢ HoHoHowC (02200 - £120°0) 0950 - L¥S0
{E4120°0 ~ 5020°0} OVS'0 ~ 1250
(50200 - £610°0) 0ZG'0 ~ L1050

o
&

(£610°0 - 6840°0) 0050 — 1850

S {68100 - 1810°0) 0890 - L9Y D

o
3
D
5
S
S

=R
S
=

(1810°0 - ¥£10°0) 0990 - (VY0
{€£10'0 - 9910°0) OvY'0 - L2V0
qod (9100 -8510°0) 0¢v0 - L0FD
0doZ  (£510°0 - 0510°0) 000 - L8ED
0gsl {05100~ Z¥L0'0) 0BE0 - 19ED
aUsd  (eyl0°0 - ¥ELO0) OYEC - OFED
ssdsy  (¥E€10°0 - 9210°0) OYEQ - 1ZE0
sdodod {92100 - 6110°0) OZEQ - LOE0

0

0

SfS(wlhe
Sfolofw
S
S

STololnle

8,
.
S {040,
0,

ofofwlw
LRI
)
2

SE

ododoy (81100 - LLL0'0) 000 - 1820
ododsq (61100 - €01L0°0) 0820~ 1920
0 ye0s) (2010'0 - 6600'0) 0920 ~ L1520
(8600°0 ~ 6S00'0) 0SZ'0 - 0510
(65000 - 6500'0) 6940~ i1 0
(5500'0 - 8v00'0) OvL 0~ LZL0
(L¥00'0 ~0¥00'0) 0240 - LOL O
{6€00°0 - 2£00'0) 0010 ~ 100
(1L£00°0 - $Z00'0) 0800~ 1900
{¥200°0 - 9100°0) 090°C - LYO'0
{91000 - 8000'0) 0400 - LZ0'D
{§000°0 -~ 0000°0) 0Z0'C ~ 000°0
(‘1) unu
BOUBIREIO POINSBEN

SToTolwls

]

o

5

73

73

S
sTefelolo

]
Ic

&
D
@

S4848404040 40 JACAL 3
cdededodododoyo. 9 0!

I
28]

Te

=
15

E
=
=
)
=

SIEIE]
SAERBEEE
AR
o

575101

=
o
&

0

wlo

o
[
oo

904 0

(un ww
S5BUNDIYI WIYS pajeisu)

llariio) oveel S
(101°0) 029
(3201°0) 019 ¢
(2010 009 7]
(02010 065 7
191010) 085 C
fz1orq) 9757
(8001°0) 095 ¢
(v001°0) 055 7|
(000LG) 0PS'Z,
(9660 0) 085 Z
(26600 0252
(38800} 045 ¢]
(48600 005

(8601 0) 0622Z| 2| 2]

{zoLro) opge| 2102
(46040} 08LC|

Geevoroscel 2 olalele]
(zeLo)occelgialeliele
(wii10) oggz[ o0

0111'0) 0z8'C

0
0

Y
=Y
@l
3,
El
vy
il

(901v0) orge[S

15201°0) 084 2] 5
{11010} 022C

.
RINISINIY =
ggglate 3
[S1ES k=1 k=1 k=1 <
Si3]3138]3 s
=zf2)=2l= 2
REREE 3
o o) 3 R 5 =

(1911°0) 056¢

N
|
@
S
°
o
2

{72110} 068°Z,

N
@
=
=1
3
@
=2

(05110} 0262
(Zv11°0) 0062
(8EL1°0) 068'C
{r€110) 088C,

HE ]
Slald) Py
IR S
[T K=t i o
333 3|
Sl=lE 2
et 3

(611 Q) 0¥0°E

)
FEERNE RS
zlzlglsSlalg
>l

BEEEERE
CEEEBEEE
S IS S S
BN RS 318] 3
Zleizjeiela

{SEE 1 ) DBE ]
(6LEL°0) 0SE'E
(£8210) 04Z'€
(9¢zL 0l ove el
(0921 0) 00z'E
(9821°0) 061 E]
(2521 0) 081 €
{82210} DTV €|

[(lezr o) o8z e,

[™]
0
S

)

T
q

(8de1u]) 14BYyD UONOB|BS WIYS Bu)



(19110) 086'C| S¥ ‘wiys
(geeL'0) o6ee| 68 | (Z¥LL0) 006°C| OF OF'ON MaU B YylM Wiys ("ul ZoL|'0) Ww 008'g 8yl aoejday
(61€1°0) 0S€'€ | 98 | (zZL1'0) 098C | Se (Ul L210°0) Ww 0Gy'0 SI 80uBIES|O painsesw oy} pue

V03515

‘ . . . . 68| {00500 - 98¥00) OLTL - 1STL
(662100 00ee | 08 | Zoiro) oos2 | oe pajjeisul st wiys (‘Ui goL1'0) Ww 008'Z°9Yl :I1dINVX3 00 00 ot

(88P00 - 18P00) OFTL - LTt

(09z10) 00ze| oL |(g9010)00Lz| oOF :(pI0Q) @doueIE8|D BAJRA 1SNEYXT & o e

(25900 - 6vP00) 09L L - L

S| KB &

98| 58{ 98| 38|
08

(BYY00 - 1h00} OpLL - LZLL

(ovz1L0) 0GLe|{ s9 | (cpOL'0) 0S9'Z| Gl 6

C (P00 - ££300) 02

)
)
)
(08z1°0) 05z€ | S | (€8010) 06LZ| st ("U1510°0 - L10'0) ww 8E'0 - 82°0 00— Eo0 L )
)
)
)

(ozzL0)ooLe| 09 | (2oL 0) 009C| OL S

{£EP00 - TP00) 00 L80'L

(G2p00 - 8LY00) 080k - 19011

(Loz10) 0go'e| &G | (¥00L'0) 0SSC| SO EEE 0

{£1%00 - 0100 090'L

ENGINE — ENGINE MECHANICAL

EG-28

(6000 - Z0v00) OPO'L - 120'L

98] 38( 58|58 08]08| 08} ¢

(1811°0) 000 | 0G | {(¥860°0) 005Z| 00 E

(20%00 - $6600) OZ0'L - 100’}

giRIRIK]Ie]}e
BIRIRIRIRIR

(#6500 - 98E00) GOLO - 1860

.OZ .—.OZ 8| 58] 08 08} 08| 8| (98500 - 8/600) 060 - 1960

SSaUMDIY ) $SOUOIY L

wiys wiys &

(BLEOO - (LE00) 0960 - Y60

3|8

{OLE00 - £9E00) O¥60 - 1ZB0

!
¥
4
§

¥

0g] 09{09] ¢ {79600 - $5E00) OZ60 - LBO

{-ut) ww SS3WOIY] WiYys MmapN e

¥

09]09{091C 5 (#9800 - £¥£00) 0060 - 1830

B3 C (9ve00 ~ 65500) 0880 - 1980

k2l 951 98| 04 (6£800 - LEO0) 0980 - LPBO

RIRIRIR .

oatoe{osfc 08 05 (LE800 - £2800) O¥80 - 1780

09
04{0¢ 09{09) 95| 55| 34} 95 95| 05) 05} 05{ 0} 05| (E2800 - SL800) OZ§0 - 1080

[
RIR[RIRIRIB| R

2

e

B 5] 0] 0a| 0505 sv{ av] (GLE00 ~ £0600) 0080 ~ 480

RIRIR|ILIE
[

{20800 - 00E00) 0BL0 - 18L0

{66200 - 26200} 0320 ~ %0

D

3

2

g2
gIR|R|®[

SHSLSLCH040404

(16200 - ¥8Z00) OPL0 ~ 1ZLO0

(£8200 - 8Z00) OZLO - 10LO

(94200 - 89200) 00LO - 1890

(89200 - 05200) 0BYO - 4990

EIEIEIEIEIEIE

{09200 - 73200} 0990 - LPS0

{25200 - tZ00) 0790 - 1290

o or]orl £ e o oEj o 8 (#v700 - ££200) G290 - W80

S| 9¥| OF| S

3

= £ cel o€ | o | e 2 2| 2| (82200 - 1ZZ00) GBS0 ~ 1950

osfos{og|c Shlat{ So OV ¢

[
09 4| 05| 05 Eabuky 0] 0Y] SE| 0| 0| 08| 0e) 0} 52 5 (9€200 - 62200) 0090 ~ 1BS0
|

2| 2| 2| 2| e (02200 - £1200) 0950 - Iv50

| | ook (£1200 ~ 90200) OS50 ~ 1250

XZ|0Z)|0T{0C{ 0T Q0200 - (6100} OZS0 - LOSO
0Z}0C S| ({6100 - 63L00) QSO - L8Y0
2| S| (68100 - I18100) 0BYO - L9¥0
si{sulaitgiiaioll (18100 - $L130) 09¥0 - Y0
G1/S1 GL|0L{oLjol {EL100 - 99100) Ov¥0 - 1Zv0

o
B
o
2
SIS
S
=

S,
S

ogododssdsdadadododoso,

ogasassdsdsiodododo.

si|ot]ot]oi]ot[ot (29100 - 95100) OZFO - LO¥O
otjot]or{or] ol (/5100 - 05100} 0O¥0 - LBED
{05100 ~ 0LLO0) GBEO - 0BZ0
sdsdododododo 309K YAOHOH dadodod Yoz ozl odislaviatlatlsvioviototos TOL100 - SOI00) 820 - 1970
ozlododos Sdod0d09¢ S d0303¢ HONC ydododc w|oz| ocfoz[s1[st]sistlst|otfooi]otof] 50100} X 0of o {2000 - 98000) 0820 - LPZO
Gl {P6000 - £8000) O¥Z0 - +2Z0
({8000 - 6/000) 0720 - LOZ0
00 O (64000 - 1£000) 00Z0 — 181D
(12000 - £3000) GBLO - 1910
(79000 - 95000) 0910 - 1pL0
{98000 - 8Y000) 040 - 1210
{L¥000 - 0p000) OZL0 - LOLO
(66000 - ZE000) OOLO - L8O
(LE000 - ¥Z000) 0800 - 1900
(¥2000 - 81000) 0800 - 1400
(34000 - 80000) 0¥00 - 1200
(80000 - 00000} 0200 = 000
(u1) ww
80uRIESID PAINSERYY

0. ydod qodododc ofor{oro

90909409 C 130905 04¢ Horono

DTBTB]SS
ololGle

Slojwlw|w
S

REEEREE

¢ otior{oto

u
=]
=3
=

)9040409C

pdodod )doqodc SHSHOHoHOH
0107 0N 0RO

Lo)orezi2lefe

]

w0

L0} QL6
1'0) 096C

SEEL0) 0BEE
SLELO) OVEEL D
L821°0) OLZE]
95Z1'0) 061 €
2821 0) 08LE]
L9010 CLLT
5010) 0892
15010) 0£9C
LEQL'0) 029°|
8201 0) 019C
¥201°0) 009°T
2660°0) 0Z29°7|
860°0) 005 €|

(up) wuw

6£01°0) 09T
GEQL'0) 0E9'T
9660'0) 0£6°Z|

6501 0) 069°C
{9501 0)




EG-29

ENGINE — ENGINE MECHANICAL

EM2262

K.
(a)

(b)

(a)

(b)
(c)

(d)

Reinstall adjusting shims
Install the adjusting shim and valve lifter.

Check that the valve lifter rotates smoothly by hand.

Reinstall camshafts
Align the cutout portion of the coupling with the
groove of the distributor housing.

Attach the slit of the intake camshaft to the coupling
of the distributor.

Place the camshafts on the cylinder head with the No.
1 cam lobes facing outward as shown.

HINT: Intake camshaft have an slit; exhaust camshaft
do not.

Apply seal packing to the No.1 bearing cap as shown
in the illustration.
Seal packing:

Part No. 08826 —00080 or equivalent
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P17986

MP Grease

EMO0S0

P17931

(e)

(f)

(9)

(a)

(b)

Install the bearing caps in their proper locations.
HINT: Each bearing cap has a number and front mark.

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

Install and uniformly tighten the 10 bearing cap bolts
on one side in several passes, in the sequence shown.
Torque: 19 N.-m (190 kgf.-cm, 14 ft.Ibf)

Check valve clearance
Turn the camshaft and position the cam lobe upward,
and check and adjust the valve clearance.
Valve clearance (Cold):
Intake
0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust
0.28 — 0.38 mm (0.011 — 0.015in.)

Reinstall camshaft oil seals
Apply MP grease to a new oil seal lip.

Using SST, tap in the 2 camshaft oil seals.
SST 09223—-46011
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. (W,
"‘2‘%*&‘»
Fulcrum
Length o,

P179%5

(c)

(a)

(b)

(a)

(b)

Reinstall exhaust camshaft timing pulley

Slide the timing pulley onto the camshaft, facing
mark "S” outward.

Align the pin holes of the camshaft and timing pulley,
and insert the knock pin.

Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and install the pulley bolt.
Torque:
59 N-m (600 kgf-cm, 43 ft-ibf)
41 N-m (420 kgf-cm, 30 ft-Ibf) for SST
HINT (On vehicle):
e Use SST.
SST 09249—-63010
e Use a torque wrench with a fulecrum length of
340 mm (13.39 in.).
Set No.1 cylinder to TDC/compression
Turn the crankshaft pulley, and align its groove with
timing mark "0” of the No.1 timing belt cover.

Turn the hexagon head portion of the camshaft, align
the groove of the camshaft with the dot mark of the
No.1 camshaft bearing cap.

Reconnect timing belt to camshaft timing pulleys
Remove any oil or water on the exhaust camshaft
timing pulley, and keep it clean.

Turn the hexagon wrench head portion of the cam-
shaft with a wrench, and turn the exhaust camshaft
timing pulley clockwise. Align the matchmarks of the
timing belt and exhaust camshaft timing pulley, and
hang the timing belt on the exhaust camshaft timing
pulley.
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(c)
(d)

(e)

(f)

(9)

(h)

(i)

Align the groove of the camshaft with the dot mark of
the No.1 camshaft bearing cap.

Check that the timing belt has tension between the
crankshaft timing pulley and exhaust camshaft timing

pulley.

Remove any oil or water on the intake camshaft
timing puiley and No.1 idler puliey, and keep them
clean.

Align the matchmarks of the timing belt and intake
camshaft timing pulley, and hang the timing belt on
the intake camshaft timing pulley, facing mark "S”
outward.

Slide the intake camshaft timing pulley on the cam-
shaft.

Turn the hexagon wrench head portion of the cam-
shaft with a wrench, and align the knock pin hole of
the camshaft with the knock pin groove of the pulley
and install the knock pin.

Hold the hexagon wrench head portion of the cam-
shaft with a wrench, and install the intake camshaft
timing pulley bolt.
Torque:
59 N-m (600 kgf-cm, 43 ft-Ibf)
41 N-m (420 kgf-cm, 30 ft-Ibf) for SST
HINT (On vehicle):
e Use SST.
SST 09249-63010
¢ Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
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(i)  Turn the No.1 idler pulley bolt to obtain the specified
torque or less, remove the 3.0 mm hexagon wrench,
Torque:

69 N-m (700 kgf-cm, 51 ft.|bf)
48 N-m (490 kgf-cm, 35 ft-1bf) for SST
HINT (On vehicle):

e Use SST.
SST 09249-63010 g;
P17980 e Use a torque wrench with a fulcrum length of

340 mm (13.39 in.).

R. Check valve timing

(a) Slowly turn the crankshaft pulley 2 revolutions from
TDC to TDC.
NOTICE: Always turn the crankshaft clockwise.

P16830

(b) Check that each pulley aligns with the timing marks as
shown in the illustration.
If the timing marks do not align, disconnect the timing
belt and reconnect it.

'S. Reinstall No.2 timing belt cover
(a) Install the gasket to the timing belt cover.
{b) Instali the timing belt cover with the 3 bolts.
HINT: Use the 20 mm (0.79 in.) long bolt.

ST202 T. ST202:
) ' 1 Reinstall alternator bracket and RH front engine
" . hanger
E«Z?,';:, Install the alternator bracket and engine hanger with
((\ N the 3 bolts.

Torque: 39 N-m {400 kgf-cm, 29 ft-lbf)

Alternator
Bracket \
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P17966

213020

u.

(a)

(b)

(c)
(d)

(e)

(f)
(g)

(a)

(b)

S§T202:
Reinstall alternator
install the alternator with the 2 bolts.
Torque:
12 mm head
19 N-m (190 kgf-cm, 14 ft-Ibf)
14 mm head
52 N-m (530 kgf-cm, 38 ft.Ibf)

Install the engine wire protector and ground strap
with the 2 bolts.

Connect the alternator connector.

Connect the alternator wire with the nut and rubber
cap.

Install the wire to the clamp on the rear end cover.

Install the drive belt with the adjusting boit.
Tighten the pulley nut.
Torque: 39 N-m (400 kgf.-cm, 29 ft.-Ibf)

SW20:
Reinstall RH front engine hanger and engine wire
bracket
Install the engine hanger and wire bracket with the 4
bolts. Alternately tighten the bolts.
Torque:
Cylinder head side
39 N-m (400 kgf-cm, 29 ft.1bf)
RH engine mounting bracket side
60 N-m (620 kgf-cm, 45 ft-Ibf)
Install the engine wire to the clamp on the wire brack-
et.
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10. REINSTALL CYLINDER HEAD COVER
(a) Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing:
Part No. 08826 — 00080 or equivalent

o o=
|EeeesEeETen

gimﬁﬂrgﬁﬂﬁm

7z
7
7.

V7. Seal Packing

P17951

Gasket (b) Install the 2 gaskets to the head cover.

P16782

(c) Install the head cover with the 10 seal washers and
boits. Uniformly tighten the bolts in several passes.
Tourque: 6.0 N-m (61 kgf-cm, 53 in..Ibf)

HINT: Each bolt length is indicated in the illustration.
Bolt length:

A 25 mm (0.98 in.)

B 50 mm (1.97 in.)

{d) Install the 2 boits holding the No.2 timing belt cover to
the No.4 timing belt cover.
HINT: Use the 25 mm (0.98 in.) long bolt.

(e) Connect the PCV hose to the cylinder head cover.
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Wire

<
! v& . é Air Tube
Engine tlf/ %\

P JE— —_—
rotector o p169%4
SW20 <\ &
Hose
Clamp
S
Engine//;
Wire g
Protector
P18045

6 mm
Hexagon
Wrench

Bracket

P18007

11.
(a)

(b)

(c)

(d)

12.
(a)

(b)

REINSTALL ENGINE WIRE
Install the engine wire protector to the 2 mounting
bolits of the No.2 timing belt cover.

Install the the engine wire protector to the cylinder
head cover with the 2 nuts.

ST202:
Install the air tube and engine wire protector with the
bolt.

SW20:
Install the hose clamp and engine wire protector with

the bolt.

REINSTALL ACIS VALVE ASSEMBLY

Using a 6 mm hexagon wrench, install a new gasket
and the ACIS valve assembly with the 3 bolts. Uni-
formly tighten the bolts in several passes.

Torque: 19 N-m (190 kgf-cm, 14 ft.Ibf)

ST202:

Install the cable bracket on the LH engine hanger with
the bolt.
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EG-37

(c)

(d)

P16992
P18037

§T202

13.

Install the 3 bolts holding the ACIS valve stays to the
cylinder head.
Torque:

A 18 N-m (180 kgf-cm, 13 ft.Ibf)

B 19 N-m (190 kgf-cm, 14 ft-Ibf)

Connect the following hoses:
(1) Brake booster vacuum hose to port of ACIS valve
(2) PCV hose to port of ACIS valve

{3) Air hose to port of ACIS valve

(4) ST202:
Vacuum hose (from vacuum sensor) to vacuum
pipe on ACIS actuator

(5) Vacuum hose (from VSV for ACIS) to ACIS
actuator

§T202:
REINSTALL ACIS VALVE COVER
Install a new gasket and the ACIS valve cover with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in several passes.
Torque:
Bolt
8.9 N-m (87 kgf-cm, 78 in.-lbf)
Nut
21 N-m (210 kgf-cm, 15 ft-Ibf)




ENGINE — ENGINE MECHANICAL

swao Rubber Section

N R

Protrusion

Downdard
P16990

14.

(a)

(b)
()

15.

(a)

(b)

16.

(a)
(b)

SW20:
INSTALL ACIS VALVE COVER AND VACUUM PIPE
Install a new gasket and the ACIS valve cover with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in sevaeral passes.
Torque:
Bolt
8.5 N-m (87 kgf-cm, 75 in.-Ibf)
Nut
21 N-m (210 kgf-cm, 15 ft-Ibf)
Check that the rubber section at the center of the
vacuum pipe is firmly pressed against the ACIS cover.
Connect the following hoses:
(1) Vacuum hose (from vacuum sensor) to vacuum
pipe
(2) Vacuum hose to gas filter

REINSTALL THROTTLE BODY
Attach a new gasket to the throttle body, facing the
protrusion downward.

Install the gasket and throttle body with the 4 bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft.lbf)
HINT: Different bolt lengths are used for the upper
and lower sides.
Bolt length:
Upper side
40 mm (1.77 in))
Lower side
65 mm (2.17 in))

RECONNECT CONNECT HIGH — TENSION CORDS
70

SPARK PLUGS

Connect the 4 high—tension cords to the spark plugs.
Install the high—tension cord clamp with the 3 bolts.
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IGNITION TIMING INSPECTION AND
ADJUSTMENT

1. WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.

EG42X--01

2. CONNECT TACHOMETER AND TIMING LIGHT TO

ENGINE

Connect the tester probe of a tachometer to terminal

IGO of the check connector.

NOTICE:

® Never allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil.

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

P15162
P05693 Battery

ST202 3. ADJUST IGNITION TIMING
—_— (a) Using SST, connect terminals TE1 and E1 of the check
%ﬁﬁ@ﬂ m SST connector.
2 ET SST 09843 — 18020

L= \ \ HINT: After engine rpm is kept at 1,000 — 1,300 rpm
> for 5 seconds, check that it returns to idle speed.

) /
Check

Connector
SW20

Check
Connector

-
e

P15159
P05685
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P16942

Connector
SW20

SST

Check

P15161
P0O5686

Connector

213023

(b)

(c)

(d)

(e)

Using a timing light, check the ignition timing.
Ignition timing:

10° BTDC @ idle

(Transmission in neutral position)

Loosen the 2 bolts, and adjust by turning the distribu-
tor.

Tighten the 2 bolts, and recheck the ignition timing.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

Remove the SST from the check connector.
SST 09843—-18020

FURTHER CHECK IGNITION TIMING
Ignition timing:

9 — 24° BTDC @ idle

(Transmission in neutral position)
HINT: The timing mark moves in a range between 9°
and 24°.
DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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EG430-01

IDLE SPEED INSPECTION

1. INITIAL CONDITIONS
(a) Engine at normal operating temperature
{(b) Air cleaner instalied
(c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF
(e) All vacuum lines properly connected
(fy EF! system wiring connectors fully plugged
(g) lgnition timing set correctly
(h) Transmission in neutral position
2. CONNECT TACHOMETER
(See step 2 on page EG—39)

2,500 rpm 90 Seconds 3. INSPECT IDLE SPEED
0y (a) Race the engine speed at 2,500 rpm for approx. 90
seconds. '
°RPM
Tachometer
£C0137 EMB144
202873
(b) Check the idle speed.
idle speed:
$T202
w/ Daytime running light system
. 750 + 50 rpm
o) RPM w/o Daytime running light system
700 £ 50 rpm
Tachometer SW20
PO2463 20977 w/ Daytime running light system
850 * 50 rpm
w/o0 Daytime running light system
750 £+ 50 rpm
If the idle speed is not as specified, check the ISC
valve.

4. DISCONNECT TACHOMETER
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ACOUSTIC CONTROL INDUCTION

SYSTEM (ACIS)

ACIS INSPECTION

1. WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature.

2. CONNECT TACHOMETER
(See step 2 on page EG—39)

EGUWA —04

Vacuum 3-Way 3. CONNECT VACUUM GAUGE

Gauge —~ Conngc'fOf Using a 3 — way connector, connect the vacuum

? / gauge to the hose between the VSV and actuator.
L

CHECK VACUUM GAUGE

At Idling 4.
\Q/ (a) Check that the vacuum gauge indicates vacuum at

idling.

(b) Check that the vacuum gauge indicates zero at 5,400

K\Q/ rpm or more.

) / HINT: If regular unleaded gasoline is used, the vacuum

gauge also indicates zero below 5,400 rpm.

P17976

5. DISCONNECT TACHOMETER
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IDLE CO/HC CHECK

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

1. INITIAL CONDITIONS

(a) Engine at normal operating temperature

{b) Air cleaner installed

(c}) All pipes and hoses of air induction system connected

(d) All accessories switched OFF

(e) All vacuum lines properly connected

(f) EFI system wiring connectors fully plugged

(g) lIgnition timing set correctly

(h) Transmission in neutral position

() Tachometer and CO/HC maeter calibrated by hand

2. START ENGINE
180 Seconds

2,500 rpm 3. RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS
°RPM
Tachometer

EC0137 EM8B144 200047

4. INSERT CO/HC METER TESTING PROBE AT LEAST
40 cm (1.3 ft) INTO TAILPIPE DURING IDLING
5. CHECK CO/HC CONCENTRATION AT IDLE
Idle CO concentration:
0—-05%
Idle HC concentration:
Applicable local regulation

CO/HC Meter

P15558
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Troubleshooting

If the CO/HC concentration does not comply with
regulations, perform troubleshooting in the order
given below.

(a) Check oxygen sensor operation.
(See page EG—286)

(b) See the table below for possible causes, and then
inspect and correct the applicable causes if neces-
sary.

HC

co

Problems Causes

High

Normal

Rough idle 1. Faulty ignitions:

® Incorrect timing

e Fouled, shorted or improperly gapped plugs
¢ Open or crassed high-tension cords

¢ Cracked distributor cap

Incorrect valve clearance

Leaky intake and exhaust valves

4. Leaky cylinder

w N

High

Low

Rough idle 1. Vacuum leaks:
(Fluctuating HC reading) ¢ PCV hose
e Intake manifold
e Throttle body
e [SCvalve
e Brake booster line
2. Lean mixture causing misfire

High

High

(Black smoke from exhaust) 2. Faulty EFI systems:

Rough idle 1. Restricted air filter

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

Faulty injector

Faulty throttle position sensor
Faulty vacuum sensor

V5444
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COMPRESSION CHECK

HINT: If there is lack of power, excessive oil consump-
tion or poor fusl sconomy, measure the compression
pressure.

1. WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating
temperature.

2. DISCONNECT DISTRIBUTOR CONNECTOR

3. DISCONNECT HIGH—-TENSION CORDS FROM
SPARK PLUGS

(a) Remove the 3 bolts, and disconnect the high —tension
cord clamp from the ACIS valve.

(b) Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor inside.

4. REMOVE SPARK PLUGS
Using SST, remove the 4 spark plugs.
SST 09155-16100

P16898
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P16916

5.
(a)
(b)
(c)

(e)

(a)
(b)

CHECK CYLINDER COMPRESSION PRESSURE
Insert a compression gauge into the spark plug hole.
Fully open the throttle.

While cranking the engine, measure the compression

pressure.

HINT: Always use a fully charged battery to obtain

engine speed of 250 rpm or more.

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

NOTICE: This measurement must be done in as short a

time as possible.

Compression pressure:

1,324 kPa (13.5 kgf/cm?, 192 psi) or more

Minimum pressure:

1,079 kPa (11.0 kgf/cm?, 156 psi)

Difference between each cylinder:

98 kPa (1.0 kgf/cm?, 14 psi) or less

If the cylinder compression in one or more cylinders is

low, pour a small amount of engine oil into the cylin-

der through the spark plug hole and repeat steps (a)

through (c) for cylinders with low compression.

e |f adding oil helps the compression, itis likely that
the piston rings and/or cylinder bore are worn or
damaged.

e If pressure stays low, a valve may be sticking or
seating is improper, or there may be leakage past
the gasket.

REINSTALL SPARK PLUGS

Using SST, install the 4 spark plugs.

SST 09155—16100

Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)

RECONNECT HIGH—TENSION CORDS TO SPARK

PLUGS

Connect the 4 high—tension cords to the spark plugs.

Install the high—tension cord clamp with the 3 bolts.

RECONNECT DISTRIBUTOR CONNECTOR
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TIMING BELT
COMPONENTS FOR REMOVAL AND

INSTALLATION (ST202)

EG42N-01

Timing Belt RH Front Engine Hanger

Gasket Alternator Bracket

No.2 Timing Belt Cover

RH Engine
Mounting
Bracket

52 530, 38)

No.1 Timing Belt Cover

Crankshaft Pulley Alternator

Connector

[ 1701090,79 |

Ground Strap
Intake Camshaft Timing Pulley
Knack Pin

* [ 59 (600, 43)
*41 (420, 30)

Timing Belt Tensioner

21(210, 15)

% | 52(530,38)
No.1ldler Pulley

—+
|
|
|
|
|
{
!
!
I
|
i

No.2 idler Pulley——_—‘@/zf
//// 7 A

0il Pump Pulley + @/z - - m/ 3
| 3 -
l -
!
| L

Crankshaft Timing Pulley

[Nm (kgfem, felbfl | @ Specified torque
x Precoated part
* For use with SST

P16975
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COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

G401

Engine Wire Bracket

RH Front Engine Hanger

Gasket

No.2 Timing Belt Cover
Engine Wire

~

Timing Belt

60 (620, 45) w q

RH Engine
Mounting Bracket

Alternator
Drive Belt

Exhaust Camshaft Timing Pulley
Intake Camshaft Timing Pulley
Knock Pin

59 {600, 43)
*41 (420, 30)

Timing Belt Tensioner

21 (210, 15)

* | 52(530,38)
No.1 Idler Pulley

l
|
| Timing Belt Guide

;r Gasket
J! No.1 Timing Belt Cover
=~ Crankshaft Pulley

Oil Pump Pulley

Crankshaft Timing Pulley

-
-
-
-
-
-
—

!
!
]
I
|
|
!
I
|
!
!
|
|
!
i
]
!
!

‘ N-m (kgf-cm,ft-|bm : Specified torque
* Precoated part
*  For use with SST

P1A354
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EG420-01

TIMING BELT REMOVAL

(See Components for Removal and Installation)
1. S§T202:

REMOVE ALTERNATOR
(a) Loosen the pulley nut and adjusting bolt.
(b) Remove the drive belt.

(c) Disconnect the wire from the clamp on the rear end
cover.

(d) Disconnect the alternator connector.

(e) Remove the rubber cap and nut, and disconnect the
alternator wire.

() Remove the 2 bolts and ground strap, and disconnect
the engine wire protector from the brackets.

S N
P16701

{g) Remove the 2 bolts and alternator.

P16702

ST02 <\ 2. ST202:

- REMOVE RH FRONT ENGINE HANGER AND
ALTERNATOR BRACKET
Remove the 3 bolts, engine hanger and alternator
bracket.

Alternator
Bracket

P16703
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P16830

3.

(a)

(b)

(a)

(b)

SW20:
REMOVE RH FRONT ENGINE HANGER AND ENGIN}
WIRE BRACKET

Disconnect the engine wire from the clamp on th
wire bracket.

Remove the 4 bolts, wire bracket and engine hangeq

REMOVE NO.2 TIMING BELT COVER
Remove the 5 bolts, timing belt cover and gasket.

SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft pulley, and align its groove with
timing mark "0” of the No.1 timing belt cover.

Check that the timing marks of the camshaft timing
pulleys are aligned with the timing marks of the No.4
timing belt cover.

If not, turn the crankshaft 1 revolution (360°).

DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEYS

HINT (Re—using timing belt): Place matchmarks on
the timing belt and camshaft timing pulleys, and placs
a matchmark on the timing belt to match the end of
the No.1 timing beit cover.
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(a) Turn the No.1 idler pulley bolt to obtain the specified
torque or less, and align the holes of the pulley brack-
et and cylinder head, pass a 3.0 mm hexagon wrench
through the holes to keep the setting position of the
pulley bracket.

Torque:
69 N-m (700 kgf-cm, 51 ft-Ibf)
48 N-m (490 kgf-cm, 35 ft.Ibf) for SST

P15%0S HINT (On vehicle):

O S
3.0 mm Hexagon Wrench

] Use SST.
SST 09249—-63010

e Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).

(b) Using SST, loosen the intake camshaft timing pulley
bolt.
SST 09960—10010 (09962—01000, 09963—01000)
(c) Remove the intake camshaft timing pulley bolt.

\I
S
=

=
=
o

e
e

g

P16863

(d) Disconnect the intake camshaft timing pulley togeth-
er with the timing belt from the camshaft, and remove
the intake camshaft timing pulley.

(6) Remove the knock pin from the intake camshaft.

P16865
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7. REMOVE EXHAUST CAMSHAFT TIMING PULLEY
(@) Using SST, loosen the pulley bolt.

SST 09960—10010 {09962 —01000, 09963 —01000)
(b) Remove the bolt, timing pulley and knock pin.

SW20 Adjusting 8. SW20:

g > Lock Bolt REMOVE ALTERNATOR DRIVE BELT

(a) Loosen the adjusting lock bolt and pivot bolt.
Loosen the adjusting bolt, and remove the drive belt.

Adjusting
Bolt

S
Pivot Bolt N

P16856

9. REMOVE RH ENGINE MOUNTING BRACKET
Remove the 3 bolts and mounting bracket.

P16867
P16922

10. REMOVE CRANKSHAFT PULLEY
(a) Using SST, loosen the pulley bolt.
SST 09213—-54015 (90119—-08216 for ST202, 91651
— 60855 for SW20), 09330—00021

P16821
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HINT (When re—using timing belt): After loosening

the crankshaft pulley bolt, check that the timing belt

matchmark aligns with the end of the No.1 timing belt

cover when the crankshaft pulley groove is aligned

with the timing mark "0” of the No.1 timing belt cover.
(b) Remove the pulley bolt.

(c) Using SST, remove the pulley.
SST 09950—50010 (09951 —-05010, 09952—-05010,
09953—05010, 09953—-05020, 09954 -05020)
HINT (When re—using timing belt): Remove the pulley
without turning it.

P16832

11. REMOVE NO.1 TIMING BELT COVER
ST202:
Remove the 5 bolts, timing belt cover and gasket.

SW20:
Remove the 6 bolts, timing belt cover and gasket.

P16923

12. REMOVE TIMING BELT GUIDE

P16787
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P16870

Hexagon
Wrench

P16871

13.

14.

(a)

(b)

REMOVE TIMING BELT

HINT {When re—using timing belt): Draw a direction
arrow on the timing belt (in the direction of engine
revolution), and place matchmarks on the timing belt
and crankshaft timing pulley.

REMOVE NO.1 IDLER PULLEY
Turn the No.1 idler pulley bolt to obtain the specified
torque or less, and remove the 3.0 mm hexagon
wrench.
Torque:
69 N-m (700 kgf.-cm, 51 ft-Ibf)
48 N-m (490 kgf-cm, 35 ft-Ibf) for SST
HINT (On vehicle):
e Use SST.
SST 09249—-63010
° Use a torque wrench with a fulecrum length of
340 mm (13.39 in.).

Remove the pivot bolt, pulley and plate washer.

15. REMOVE TIMING BELT TENSIONER

Remove the 2 bolts and tensioner.
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16. REMOVE NO.2 IDLER PULLEY
Remove the bolt and pulley.

17. REMOVE CRANKSHAFT TIMING PULLEY
If the pulley cannot be removed by hand, use 2 screw-
drivers.
HINT: Position shop rags as shown to prevent
damags.

18. REMOVE OIL PUMP PULLEY
(@) Using SST, loosen the pulley nut.

SST 09960—10010 (09962—01000, 09963 —00500)
(b) Remove the nut and pulley.
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TIMING BELT COMPONENTS INSPECTIE“)’”N\‘

. 1. INSPECT TIMING BELT
@ @Y 7/ NOTICE:

. Do not bend, twist or turn the timing belt inside ou

Lzl a e = . Do not allow the timing belt to come into contac

(ﬁ\‘% with oil. water or steam.
| ® Do not utilize timing belt tension when installing o

removing the mounting bolt of the camshaft timing

EMO126

pulley.
If there are any defects as shown in the iltustration,
check the following points:

(a)} Premature parting

e Check proper installation.
¢ Check the timing cover gasket for damage and
W proper installation.

EMO127

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

EM0128

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

v
V
)

EMO129

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

<~~~

EMO130
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ESRNE

EMO131

P15703

Protrusion

P15704

(e)

(a)

If there is noticeable wear on the belt teeth, check the
timing cover for damage and check that the gasket
has been installed correctly. Check for foreign materi-
al on the pulley teeth.

If necessary, replace the timing belt.

INSPECT IDLER PULLEYS
Check that the idler pulley turns smoothly.
If necessary, replace the idisr pulley.

INSPECT TIMING BELT TENSIONER

Visually check tensioner for leakage.

HINT: A small trace of oil on the push rod seal is
permissible.

If leakage is found, replace the tensioner.

Hold the tensioner with both hands, and push the
push rod firmly against the floor or wall to check that
it doesn’t move.

If push rod moves, replace the tensioner.

Measure the protrusion of the push rod from the
housing end.
Protrusion:

10.0 — 11.0 mm {0.394 — 0.433 in.)
if the protrusion is not as specified, replace the tensi-
oner.
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P16836

P16788

1.27
Hexagon
Wrench

P16739

EG42R--01

TIMING BELT INSTALLATION

(See Components for Removal and Installation)

1.
(a)

(b)

(a)

(b)

(c)

INSTALL OIL PUMP PULLEY

Align the cutouts of the pulley and shaft, and slide on
the pulley.

Using SST, install the pulley nut.

SST 09960—10010 (09962—-01000, 09963 —00500)
Torque: 35 N-m {360 kgf-cm, 26 ft.ibf)

INSTALL CRANKSHAFT TIMING PULLEY

Align the timing pulley set key with the key groove of
the pulley.

Slide on the timing pulley, facing the flange side
inward.

INSTALL NO.2 IDLER PULLEY

Install the pulley with the bolt.

Torque: 44 N-m (450 kgf-cm, 32 ft.Ibf)

Check that the idler puilley moves smoothly.

SET TIMING BELT TENSIONER

Using a press, slowly press in the push rod using 981
— 9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf) of
force.

Align the holes of the push rod and housing, pass a
1.27 mm hexagon wrench through the holes to keep
the setting position of the push rod.

Release the press.

INSTALL TIMING BELT TENSIONER
Install the tensioner with the 2 bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-lbf)
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6. INSTALL NO.1 IDLER PULLEY
Adhesive (a) Apply adhesive to 2 or 3 threads of the pivot bolt.
Adhaesive:
Part No. 08833 — 00080, THREE BOND 1344,
LOCTITE 242 or equivalent

P16839

(b) Install the plate washer and pulley with the pivot bolt.

\
@/ Q k Torque: 52 N-m (530 kgf.cm, 38 ft-Ibf)

(c) Check that the idler pulley moves smoothly.

P16873

7. TEMPORARILY INSTALL TIMING BELT
NOTICE: The engine should be cold.
(a) Using the crankshaft pulley bolt, turn the crankshaft
and position the key groove of the crankshaft timing
é pulley as shown in the illustration.

P16938

(b) Remove any oil or water on the crankshaft pulley, oil
pump pulley, water pump pulley and No.2 idler pulley,
and keep them clean.

(c) Install the timing beit on the crankshaft timing pulley,
oil pump pulley, No.2 idler pulley and water pump
pulley.

HINT (When re—using timing belt): Align the points
marked during removal, and install the belt with the
arrow pointing in the direction of engine revolution.

P16874

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

p16787
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P16786

P16843

212333

P16840

P16785
P16842

212197

D

G
g

(b)

11.

INSTALL NO.1 TIMING BELT COVER
Install the gasket to the timing belt cover.
§T202:
Install the timing belt cover with the b bolts.
HINT: Each bolt length is indicated in the illustration.
Bolt length:
A 20 mm (0.79 in.)
B 42 mm (1.65in.)

SW20:
install the timing belt cover with the 6 bolts.
HINT: Each bolt length is indicated in the illustration.
Bolt length:
A 20 mm (0.79 in.)
B 42 mm (1.65in.)

INSTALL CRANKSHAFT PULLEY

Align the pulley set key with the key groove of the

pulley, and slide on the pulley.

Using SST, install the pulley bolt.

SST 09213—-54015 (90119—~08216 for ST202, 91651
— 60855 for SW20), 09330—-00021

Torque: 107 N-m (1.090 kgf-cm, 79 ft.Ibf)

INSTALL RH ENGINE MOUNTING BRACKET
Install the mounting bracket with the 3 bolts.
Torque:
S$T202
52 N-m {530 kgf.-cm, 38 ft-lbf)
SwW20
60 N-m {620 kgf-cm, 45 ft-Ibf)
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SW20 Adjusting 12. SW20:
~Lock Bolt INSTALL ALTERNATOR DRIVE BELT
(a) Install the drive belt with the adjusting boit.
(b) Tighten the pivot bolt and adjusting lock bolt.
Torque:
Pivot bolt
52 N-m {530 kgf-cm, 38 ft-Ibf)
Adjusting lock bolt
19 N-m (190 kgf-cm, 14 ft.ibf)

AN
Adjusting
Bolt

Pivot Bolt
P16856

13. INSTALL EXHAUST CAMSHAFT TIMING PULLEY

(a) Slide the timing pulley onto the camshaft, facing
mark "S” outward.

{b) Align the pin holes of the camshaft and timing pulley,
and insert the knock pin.

(c) Using SST (A), install the pulley bolt.
SST 09960—10010 (0996201000, 09963 —-01000)
Torque:
59 N-m (600 kgf-cm, 43 ft.Ibf)
41 N-m (420 kgf-cm, 30 ft-lbf) for SST
HINT (On vehicle):
e Use SST (B).
Fulcrum SST 09249-63010
SST(B) Length e Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
14. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley, and align its groove with
timing mark "0" of the No.1 timing belt cover.

P16830

(b) Intake Camshaft Position:
Turn the camshaft, align the knock pin hole of the
camshaft with the timing mark of the No.4 timing belt
cover.

(c) Exhaust Camshaft Timing Pulley Position:
Turn the camshaft timing pulley, align the timing
marks of the camshaft timing pulley and No.4 timing
belt cover.
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P16879

15.

CONNECT TIMING BELT TO CAMSHAFT TIMING

PULLEYS

HINT (When re—using timing belt):

® Check that the matchmark on the timing belt
matches the end of the No.1 timing belt cover.

®  Align the matchmarks of the timing belt and
camshaft timing pulleys.

Remove any oil or water on the exhaust camshaft
timing pulley, and keep it clean.

Using SST, slightly turn the exhaust camshaft timing
pulley clockwise and hang the timing belt on the
exhaust camshaft timing pulley.

SST 09960— 10010 (09962—01000, 09963—-01000)

Using SST, align the timing marks of the exhaust
camshaft pulley and No.4 timing belt cover.

SST 09960—-10010 (09962—01000, 09963 —-01000)
Check that the timing belt has tension between the
crankshaft timing pulley and exhaust camshaft timing
pulley.

Remove any oil or water on the intake camshaft
timing pulley and No.1 idler pulley, and keep them
clean,

Align the timing marks of the intake camshaft timing
pulley and No.4 timing belt cover, and hang the timing
belt on the intake camshaft timing pulley, facing
mark "S” outward.

Slide the intake camshaft timing pulley on the cam-
shaft.
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79 Fulcrum
Length

P16841

1.27 mm
Hexagon
Wrench

Fulcrum
Length

P16882

(h)

Using SST, turn the exhaust camshaft timing pulley
and align the knock pin hole of the camshaft with the
knock pin groove of the pulley and install the knock
pin.

SST 09960— 10010 (09962—01000, 08963—01000)

Using SST (A), install the intake camshaft timing
pulley bolt.
SST 09960— 10010 (09962—-01000, 09963—01000)
Torque:
58 N-m {600 kgf.cm, 43 ft-lbf)
41 N.m (420 kgf-cm, 30 ft.1bf) for SST
HINT (On vehicle):
° Use SST (B).
SST 09249-63010
L] Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
Turn the No.1 idler pulley bolt to obtain the specified
torque or less, remove the 1.27 mm hexagon wrench.
Torque:
69 N-m (700 kgf-cm, 51 ft-1bf)
48 N-m (490 kgf-cm, 35 ft.lbf) for SST
HINT (On vehicle):
® Use SST.
SST 09249—-63010
® Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).
CHECK VALVE TIMING
Slowly turn the crankshaft pulley 2 revolutions from
TDC to TDC.
NOTICE: Always turn the crankshaft clockwise.

Check that each puliey aligns with the timing marks as
shown in the illustration.

If the timing marks do not align, remove the timing
belt and reinstall it.
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17. INSTALL NO.2 TIMING BELT COVER
(a) Install the gasket to the timing belt cover.
(b) Install the timing belt cover with the 5 bolts.
HINT: Each boit length is indicated in the illustration.
Bolt length:
A 20 mm (0.79 in.)
B 25 mm (0.98 in)

P16738

(c) Connect the 2 clamps of the engine wire protector to

O the 2 mounting bolts of the No.2 timing belt cover.

%

v / N
Connect
onr

£16810 712099

ST202 N 18. ST202:

INSTALL ALTERNATOR BRACKET AND RH FRONT
ENGINE HANGER

Install the alternator bracket and engine hanger with
the 3 bolts.

Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

Alternator
Bracket

P16703

19. ST202:
INSTALL ALTERNATOR
(a) Install the alternator with the 2 bolts.
Torque:
12 mm head
19 N-m (190 kgf-cm, 14 ft-Ibf)
14 mm head
52 N.-m {530 kgf.cm, 38 ft-1bf)

(b) Install the engine wire protector and ground strap
with the 2 bolts.

P16701
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213020

(c)
(d)

(e)

(f)
(9)

20.

(a)

(b)

Connect the alternator connector.

Connect the alternator wire with the nut and rubber
cap.

Install the wire to the clamp on the rear end cover.

Install the drive belt with the adjusting bolt.
Tighten the pulley nut.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

SW20:
INSTALL RH FRONT ENGINE HANGER AND ENGINE
WIRE BRACKET
Install the engine hanger and wire bracket with the 4
bolts. Alternately tighten the bolts.
Torque:
Cylinder head side
39 N-m (400 kgf-cm, 29 ft-Ibf)
RH engine mounting bracket side
60 N-m (620 kgf-cm, 45 ft-Ibf)
Install the engine wire to the clamp on the wire brack-
et.
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CYLINDER HEAD
COMPONENTS FOR REMOVAL AND

INSTALLATION (ST202)

EGOWG~02

Distributor (with High-Tension Cord)

f

Throttle Body

No.3 Exhaust
Manifold Heat
Insulator

No.1 Exhaust
Manifold Heat
Insulator

4 Gasket

No0.2 Exhaust
Manifold Heat
Insulator

RH Front Engine Hanger

Alternator Bracket

RH Exhaust Manifold
Stay

LH Exhaust Manifold
Stay

e m e m e e Ty

Ground %@yﬁ N\

Strap

Engine Wire

Protector Alternator

[ N'm (kgfcm, ftibf) | : Specified torque
# Non-reusable part

P16955
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VSV and Vacuum Tank Assembly ACIS Valve Cover

Gasket

ACIS Valve
Assembly

Air Tube

Intake Manifold
Stay

No.2 ACIS Valve
Stay

Gasket

Engine Wire

injector

& Grommet

# Insulator ‘\

# Gasket

Fuel Inlet Pipe

[ N'm (kgfem, ft1bf) | : Specified torque
4 Non-reusable part

P16976
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CHARGING SYSTEM

DESCRIPTION e+ereeerretarsereitaratirnrerieinnaenenns
PRECAUTION trceereruvernrimiinieceneninnieneanan,
SYSTEM CIRCUIT -+ereererareeeeeninrneierienennanes
OPERATION  crerrrecrmmereiiiieniinsrinncncnsaene
PREPARATION «teeetemtemiimiiminiiiiiniveienianens
ON—VEHICLE INSPECTION :-cevecererreneuenne
ALTERNATOR  +eereeereeertmrnrncurncnenrasenianees
IGNITION MAIN RELAY (SW20)
SERVICE SPECIFICATIONS +«receeeertrrerrnearans
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