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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 l Pub. No.

0 3S-GE Engine Emission Control Repair ERM107E
Manual (For CELICA)

0 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

IIIOOF -01

IIDOII —0I

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.

IIOOK—0G

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It identifies the components and

Oil Pump Body

@@
K‘/Q»_. e%»,,@

O O Ring

Oil Pump Body Cover

shows how the parts fit together.
Example:

Driven Rotor

Drive Rotor ®

/~\  ® 0 Crankshaft Front Oil Seal

Oil Pump Oil Seal

N-m (kgf~cm, ft-lbf) : Specified torque
Q Non-reusable part

Pl5684



INTRODUCTION — HOW TO USE THIS MANUAL IN-3

The procedures are presented in a step—by—step format:
0 The illustration shows what to do and Where to do it.
0 The task heading tells what to do.
0 The detailed text tells how to perform the task and gives other information such as specifications

and warnings.
Exapmle:

iii Task heading: what to do
In ' ‘ ’

. I6. CRANKSHAFT PULLEY II‘ .

(la) Using SST, install the bolt.
2 ssr 09211354015 (90119-Q3126) .

Illustration, Set part No. Component part No.
W/18? T0 d0 and W’-7?” Detaileqitext: how to do task

I I I ' 1" E '\ "9 Q A; ,{ I 2- A / - /- ;,,

I " , (b) Install the bolt. W»: W »- ,.
Torque so N-rh"'(§1(I”iqjI‘-ciii, 22 ft"-lb?)lEl .

It ll‘, ii‘ \ , ‘ .

5;: ' Specrfrcataon
Ii‘: .gr ' t\ " =it’

"‘' , ~ - ~ vceeor

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
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 at the end of each section,
for quick reference.

Q
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CAUTIONS. NOTICES. HINTS:
IIOOI -01

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

0 NOTICES are also presented in bold type, and indicate the possibility of damage to the compo-
nents being repaired.

O HINTS are separated from the text but do not appear in bold. They provide additional information
to help you efficiently perform the repair.

lllO0P—°l

SI UNIT

The UNIT given in this manual are primarily expressed with the SI 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-lbf)

IDENTIFICATION INFORMATION MW.
ENGINE SERIAL NUMBER

)/\ C The engine serial number is stamped on the engine

W "' block as shown.

'\Q9 W,
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Negative (—) Terminal Cable
\a

x47/
\ refO __‘_L__

P1357?

@\1\ii\\i‘*¥§‘¥i‘i*‘*‘l‘?“”
Seal Lock Adhesive

lN0036 211554

GENERAL REPAIR INSTRUCTIONS
|N04A—OI

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:
Before performing electrical work, disconnect the
negative (—) terminal cable from the battery.
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 vehicle
body.
To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight up
without twisting or prying it. I
Clean the battery terminal posts and cable terminals
with a shop rag. Do not scrape them with a file or
other abrasive objects.
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.
Be sure the cover for the positive(+) terminal is prop-
erly in place. .
Check hose and wiring connectors to make sure that
they are secure and correct.
Non—reusable parts.
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 ‘O’ symbol.
Precoated parts.
Precoated parts are bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.
If a precoated part is retightened, loosened or caused
to move in any way, it must be recoated with the
specified adhesive.
When reusing precoated parts, clean off the old adhe-
sive and dry with compressed air. Then apply the
specified seal lock adhesive to the bolt, nut or threads.
Precoated parts are indicated in the component illus-
trations by the "*' symbol.
When necessary, use a sealer on gaskets to prevent
leaks.
Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.

I.

2.

3.
(a)

lb)

(C)

(d)

(6)

(fl

4.

5.
la)

lb)

6.

(6)

(b)

(C)

7.

8.
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Equal Amperage Rating

€   

BEIIJBB

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.

IO. 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.

Illustration Symbol Part Name Abbreviation
, é

——<>~/~<>—— FUSE
lNO365

FUSE

.»

BE5595

__<,,§_-,__ MEDIUM CURRENT FUSE M-FUSE
IN0366

We HIGH CURRENT FUSE H-FUSE
IN0367

Q1’/Z
—<@'<>—— FUSIBLE LINK FL

moss?

- CIRCUIT BREAKER CB
moses

V00076

I1. 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

-do

IN0253

WRONG CORRECT

We
lNO252

VTV for TF ,
While Side I

\ _ VTV r.,, 1?
Blutk Side

§

Example

moooz

lb)

1 2

(a)

(b)

(C)

(d)

(e)

lf)

r
l9)

lfh)

13
(a)

(b)

I4

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

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.

1. Use only unleaded gasoline.

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

3. Avoid spark jump test.
(a) Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.
(b) While testing, never race the engine.

4. Avoid prolonged engine compression measurement.
Engine compression tests must be done as rapidly as possible.

5. 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.

6. Avoid coasting with ignition turned off and prolonged braking.

7. Do not dispose of used catalyst along with parts contaminated with gasoline or oil.

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.

(1) Install the antenna as far as possible away from the ECU and sensors of the vehicle's electronic
system.

(2) Install the antenna feeder at least 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.

(3) 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.

(4) Confirm that the antenna and feeder are correctly adjusted.
(5) Do not install powerful mobile communications system.
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ABBREVIATIONS USED IN THIS MANUAL

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 Fuel Injection
ESA Electronic Spark Advance
FIPG Formed in Place Gasket
FL Fusible Link
H — Fuse High Current Fuse
IG Ignition
ISC Idle Speed Control
LH Left—Hand

LHD Left — Hand Drive
M —Fuse Medium Current Fuse
MP Multipurpose
O/S 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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5'1 HOW TO DETERMINE BOLT STRENGTH

STANDARD BOLT TORQUE SPECIFICATIONS

5T

Bolt 6- 6T
head N0. 7__ 7T

4
— 8T

9

IO

II

_ 9T
- tot
_ 11T

@ No mark 4T

Hexagon
flange bolt

w/ washer
hexagon bolt

No mark 4T

Hexagon
head bolt 2

protruding
lines

5T

Hexagon
flange bolt

w/ washer
hexagon bolt

2
protruding
lines

GT

Stud b0|I

(l(K((l((((l@((((((((((((((l_/

\ Mark Class \ Mark Class

4-THexagon 4—-
head bolt 5_

No mark

(((((((l((l((‘((((((((((((((G

‘-1

\

Grooved

Hexagon
head bolt 3

protruding
lines

7T

Hexagon
head bolt ll

&fl%

4
protruding
lines

8T

Welded bolt
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IQ

SPECIFIED TORQUE FOR STANDARD BOLTS

mass Diameter
mm

Specified torque
Pitch Hexagon head bolt

kgf-cm ft-lbf
mm

Hexagon flange bolt
N-m N-m kgf-cm ft-lbf

6
8

10
12
14
16

4T

1
1.25
1.25
1.25
1.5
1.5

5
12

26
47
74

115

55
5 130

260
480
760

1,150

48
9

19
35
55
83

in. -lbf 6
14

29
53
84

60
145
290
540
850

52
10
21
39
61

in.-lbf

l
e
8
10
12
14

16

5T

1
1.25
1.25
1.25
1.5
1.5

6
15
32
59
91

140

.5
5 65

I 60
330
600
930

1 ,40O

56
12
24
43
67

101

in.-lbf 7
17
36
65

100

.5

.5
75

175
360
670

1,050

65
13
26
48
76

in.-lbf

6

8
10
12

14

16

6T

1
1.25
1.25
1.25
1.5
1.5

8
19
39
71

110
170

80
195
400
730

1,100
1,750

69
14
29
53
80
27

in.-lbf 9

21

44

80
125

90
210
440
810

1,250

78
15
32
59
90

in.-Ibf

6
8

10
12
14
16

7T

1

1.25
1.25
1.25
1.5
1.5

10
25
52
95

145
230

5 I I0
260
530
970

1,500
2,300

8
19
38
70

108
66

12
28
58

105
165

120
290
590

1,050
1,700

9
21
43
76
23

8
8T 10

I2

1.25
1.25
1.25

29
61

110

300
620

1,100

22
45
80

33
68

120

330
690

1,250

24
50
90

8
9T 10

12

1.25
1.25

1.25

34
70

125

340
710

1.300

25
51
94

37
78

140

380
790

1,450

27
57
05

8
IOT I0

12

1.25
1.25
1.25

38
78

140

390
800

1.450

28
58

105

42
88

155

430
890

1,600

31
64

116

8
I1T 10

12

1.25
1.25
1.25

42
87

155

430
890

1.600

31
64

116

47
97

175

480
990

1,800

35
72
30

WID79
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EG-I

ENGINE

ENGINE MECHANICAL COOLING SYSTEM

_e f\)¢.DU'II\)I\7

DESCR|pT|ON ........................................ .. EG_

OpERA‘|'|QN ........................................ .. EG_

pREpARAT|0N ..................................... .. EG_

-I-ROUBLESHQQT|NG ............................ .. EG_

TUNE_Up ........................................... .. EG_

ACOUSTIC CONTROL INDUCTION
SYSTEM (AC|S) .................................. .. EG_

|DLE CO/HC CHECK ............................... .. EG_

CoMpRESS|QN CHECK . . . . . . . . . . . . . . . . . . . . . . .. EG...

T|M|NG BELT ........................................ .. EG_

. . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

CYUNDER BLQCK ............................... .. EG_]2‘[

SERVICE SPECIFICATIONS ---------------------- -- EG—I58
EFI SYSTEM

DESCR|pT|ON ........................................ .. EG_|63

OpERAT|QN ........................................ .. EG_]65

pREpARAT|QN ..................................... .. EG_168

pRECAUT|oN ........................................ .. EG_1'm

D|AGNQS|S SYSTEM ............................ .. EG_]‘[6

A-h..>.§ —l(.I'I\’.nJf\7

DESCR|pT|QN ............................... ..
OPERATIQN ............................... ..
PREPARAT|ON ............................ ..

COOLANT CHECK (ST202) ------------- --
COOLANT CHECK (sw2o) ------------- --
COOLANT REPLACEMENT (st2o2)
COOLANT REPLACEMENT (sw2o>
WATER pUMp ............................ ..
THERMQSTAT ............................ ..
RAD|ATQR ...................... ..

RAD|A-|-QR (SW29) ...................... ..

ELECTRIC coouuc FAN (ST202)
RADIATOR ELECTRIC coounc FAN

(SW20 w/ A/C) ......................... ..

RADIATOR ELECTRIC coounc FAN
(SW20 w/o A/C) .................................. ..

ENGINE COMPARTMENT ELECTRIC
CQQUNG FAN (SW29) ................ ..

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

TROUBLESHOOTING LUBRICATION SYSTEM
w/ VOLT, OHMMETER ------------------------- -- EG—188 DESCR|PT]QN ........................................ .. E(_;_ 315

FUEL pUMp (ST202) ............................ .. EG_ 205 QPERA-HQN ........................................ .. EG_ 315

FUEL PUMP (SW20) ------------------------------- -~ EG— 21? PREPARAT|()N ..................................... .. EG_ 311
FUEL PRESSURE REGULATOR ---------------- -- EG— 234 OIL PRESSURE CHECK ------------------------- -- EG— 3'19
|N__jECTQR ........................................... .. EG_ 23'] O||_ AND |;||_1-ER REp|_ACEMENT .......... .. EG_ 380
THRQTTLE BQDY .................................. .. EG_252 O|L pUMp ........................................... .. EG_382
|SC \/AL\/E ........................................... .. EG_ 258 O|L CQQLER ........................................ .. EG_ 396

EFI MAIN RELAY (ST202) ---------------------- -- EG— 262 Q||_ NQZZLE ........................................ .. E6- 403
EH MA|N RELAY (SW20) ...................... .. EG_ SERV|CE SpEC|E|CAT|QNS ...................... .. EG_

CIRCUIT OPENING RELAY ---------------------- -- EG— 264
VSV FOR AC|S ..................................... .. EG__266

VSV FOR FUEL PRESSURE CONTROL ---- -- EG— 259
A/C |D|_E_.Up VALVE ............................ .. EG_

WATER TEMPERATURE SENSOR ---------- -~ EG— Z-I5
INTAKE AIR TEMPERATURE SENSOR ---- -- EG— 218
VACUUM SENSQR ............................... .. EG_280

KNOCK SENSQR .................................. .. EG_

QXYGEN SENSOR .................................. .. EG__286

ECU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. EG_28Q

FUEL CUT RPM ..................................... .. EG_

SERVICE SPECIFICATIONS ---------------------- -- EG— 294

 _

Eo—297
EG—297
Eo—300
Ee—30l
EG—302
EG—303
EG-305
EG-3H
EG—322
Eo—325
Ee—32?
EG—329

EG— 343

EG— 357

EG— 363
EG— 314
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ENGINE MECHANICAL

DESCRIPTION
The 3S—GE engine is an in—line, 4 cylinder, 2.0 liter DOHC 16—valve engine

OPERATION
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SW20
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The 3S—GE engine is an in—line, 4 cylinder engine with the cylinders numbered I — 2 — 3 -— 4
from the front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings
are made of aluminum alloy.
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 order is I — 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 torque 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 5 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.

E Mil
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PREPARATION
SST (SPECIAL

Q11:-1'-133

ERVICE TOOLS
09043-38100

E MECH

S

ANICAL EG-5

M¢ 09155-161
%

\

\

/\\»
<5 4 1/)?,2189‘ x;_.;;.»-'.’//'*

.

Hexagon 10 mm Wrench

00 Spark Plug Wrench

09201 -41020 Valve Stem Oil Seal Replacer

09201 -10000 V

Cylinder head bolt

fl6AV—Ifl

~-;1.>2;;=;.;.:._...-t$i1..,.;,,_.;.

\
alve Guide B uahing Remover 81

Replacer Set

(09201-10100“““““““ I

obi)‘ \)$

Rll‘ll

O)

0) v;iJ;"élll-llllllll Ifu.deau=i§'i'agllri;}}{;;;;’é.lllll "
Replacer 6

09202—-70010 Valve Spring Compressor

09213-5401

My <90; :::::  

5 Crankshaft Pulley Holding Tool

19-oééi'é"

W1

ST202lllllllllllllllllllll H

(916511?lllllllllll I

) Belt"""""""""""""""""" "

60855) ea}lllllllllllllllll ll SW2

0921

O

6—00021

09216- 00030

Belt Tension Gauge

i
n‘*5’:-é

0922
,, M’,

09222-3001

3-46011

Belt Tension Gauge Cable

0 Connecting Rod Bushing Remover
& Replacer

Crankshaft Front Oil Seal
Replacer

Camshaft oil seal
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09223-63010 Crankshaft Rear Oil Seal
Replacer

09249-63010 Torque Wrench Adaptor

09226-10010 Crankshaft Front 81 Rear Bearing
Replacer

 
09330-00021 Companion Flange Holding Tool Crankshaft pulley

3
09608-30022

(000001-'050i'0)

Front Hub Bearing Replacer Set

Milli; llllllllllllllllllllllllllllllll I v.iJ$'1§0ia5‘50;i;i;5g ‘‘‘‘ H

Q

09816-30010 Oil Pressure Switch Socket — Knock sensor

\ 09843-18020 Diagnosis Check Wire

) ,ti32;;tiii%e

S
'i

 

 
we

09950-50010

(09951 -05010)

(09952 -0501 0)

(09953 -05010)

(0005-'0502o)

(09954-05020)

Puller C Set

Hanger 150

§.:...it.;.““““““““““““ If

1051.05. léaifi 00 I ' If I

"c.;}{£§."e5i{l's0' I I

Claw No.2

'é.;};i;;i{.r£"b'0lili;§

Crankshaft pulley

Crankshaft pulley

Crankshaft pulley

Crankshaft. pulley
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39~\t
-t
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09960-10010 Variable Pin Wrench Set

(09962-01000) Variable Pin Wrench Arm Assy Camshaft timing pulley
J Oil pump pulley

(09963-00500) Pin 5 Oil pump pulley

""(0éééé‘l0i'66b'>""i¥i§i'6cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc "¢.:..;.:.r;;.:..:.:.:."..i.:.,bbbbbbbbbbbb is ~

RECOMMENDED TOOLS
EGOAZ — DI

Qwe-.=:% 09200-00010 Engine Adjust Kit

,. ~'§\
Q

£5“

09904-00010 Expander Set

EQUIPMENT
E0000-06

Battery specific gravity gauge

Caliper gauge

C0/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

COOLANT
I'fl1flX—UI

Item Capacity Classification
Engine coolant (w/ Heater) ST202 7.0 liters (7.4 US qts, 6.2 Imp. qts)

SW20 13.7 liters (14.4 US qts, 12.1 Imp. qts)

Ethylene —glycol base

LUBRICANT
IO1lX—0L

Item Capacity Classification
Engine oil

Dry fill

Drain and refill

w/ Oil filter change

w/o Oil filter change

5.2 liters (5.5 US qts, 4.6 Imp. qts)

4.5 liters (4.8 US qts, 4.0 Imp. qts)

4.0 liters (4.2 US qts, 3.5 Imp. qts)

API grade SG, SH or ILSC multigrade

engine oil and recommended viscosity oil

SSM (SERVICE SPECIAL MATERIALS)
IO0I1—1fl

08826-00080 Seal packing or equivalent Camshaft bearing cap
Cylinder head cover
Rear oil seal retainer

08833-00070 Adhesive1324.
THREE BOND 1324 or equivalent

Flywheel mounting bolt

08833-00080 AdhesiveI344,
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

See page
to

Q EG-284

196 194

EG-200

204 199

EG EG- EG-198 EG EG-

LOI\
Oz-
‘Y9.’
ow
LIJIJJ

238

EG-234 EG EG-259

S uspect area _

Symptom

na

RPMS'gC'rcut

ut

nC'rc mSensor
Poston Crc n

ntakeA'rTemp.

Sensor

nockSensor

ut ut ut
a

gna

WaterTempSensorC'rc
sorC'rc

Vau C‘rcu't Throtte Sensor STAS'gC'rcu't K C'rcOxygenC'rcgnt0
ut

Sen
cu

UI

A/CSC‘rcu't FuePump FuePressureRegtor

ua

FueL'nes nectors deSpeed
troVave

T1011start

Does

Engine does notlcrank I
Starter runs — engine does
not crank
No combustion 8 2 6 8

No complete combustion 2

Dffcut tostart

Engine cranks slowly
Engine cranks normally 12 6 3

Cold engine ' 7 4

Hot engine _a 6 3

he

Poord

Incorrect first idle N) (A)

High engine idle speed ls) (A)

Low engine idle speed _\ N)

Roughidfing 16 Ix) 6 N

Misfire 3

Y

vab'1:

Poordr

8sta

Engn

Hesitant acceleration 13
Backfire 8
Muffler explosion
(after fire)
Surging
Knocking
Soon after starting 3 5
After accelerator pedal F
depressed
After accelerator pedal
released 1

During A/C operation 2
When shifting N to o 1

Ohters

Poor fuel economy 16 12 17 14 13 15
Engine overheat
Engine overcool
Excessive oil consumption
Low oil pressure
High oil pressure
Starter keeps running
Battery often discharges

EG45

O11

Con Compress



See page

Suspect area

Symptom

Doesnotstart

Engine does not crank
Starter runs — engine
does not crank
No combustion
No completeicombustion

CUT art

Engine cranks slowly
Engine cranks normally

Dff tost Cold engine
Hot engine

r'dng

Poo

Incorrect first idle
High engine idle speed
Low engine idle speed
Rough idling
Misfire

>~
3:.‘

Poordrvab

Hesitant acceleration
Backfire
Muffler explosion
(after fire)
Surging
Knocking

Engnesta

Soon after starting
After accelerator pedal
depressed
After accelerator pedal
released
During A/C operation
When shifting N to D

Ohters

Poor fuel economy
Engine overheat
Engine overcool
Excessive oil consumption
Low oil pressure
High oil pressure
Starter keeps running
Battery often discharges

9R°dto-131

EG-143 EG-325 EG-327 EG-323EG-318EG-56 EG-92 EG-91EG-134EG-18 EG-63 EG—389

I'3l'1Ce

9

WaterTempSenderGauge
nderHead

RadatorandRadatorCap

em ushn
re

WaterPump

"9 9

ThermostatCrankshaftTmngBet Oressu Sw‘(Ch

Pump
VaveCea

veBettonRn
Connectn

9 9

Fywhee
veTm

VaveSt GudeB
P

BearnVa Bearn CY Ps Dr
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See page
‘_

CH-9
138

EG EG-262 EG-263 EG-264 EG-293 EG-289 ST-20 ST-21
°?1-tn

°?
9

(\l
\-

I

9
I I

EG-329

Suspect area

Symptom
Aternator

ck

derBo

Cyn

Reay

EFMan CrcutOpenngReay FueCutSystem
D
U
LIJ

Quaty

Fue

Leakage

Fue

ntLeakage

Cooa
Leakage
S

Reay

Starter Starter

9

SparkPu D'str'butor

rator L'nk

Accee Peda Brakesdrageven whenreeasedCoo'ngFanSystem

Doesnotstart

Engine does not crank 1 2
Starter runs — engine
does not crank 1

No combustion 3 4 13 7 1

No complete combustion 10

D'ffcut tostart

Engine cranks slowly 1
Engine cranks normally 16 1 2 14

Cold engine 10 3
Hotengine 9 2

9

Poor'dn

Incorrect first idle 4 1

High engine idle speed 8 3 1
Low engine idle speed 5
Roughidhng 17 1 3 4

Misfire 9 1 2 4

W

ab

Poordr'v

Hesitant acceleratio n 18 2 4 5 1

Backfire 11

Muffler explosion
(after fire) 1 10

Surging 5 2 3
Knocking 9 2 3 6

8sta

Engn

Soon after starting 9 1
After accelerator pedal
depressed 7 3

After accelerator pedal
released 3

During A/C operation 2
When shifting N to D 3

Ohters

Poor fuel economy 521 2 1 6 7 3 4

Engine overheat 12 1 8 2
Engine overcool 1
Excessive oil consumption 6 1

Low oil pressure 1
High oil pressure
Starter keeps running 1 2

Battery often discharges 2

W544?
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Z I 303'-3

{kl/J fT

ST202

4/...
ST202
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. - if =15-"'92
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..s.--:-::=+>..v. -<41,-..-.-=-=-.,-.-saw"

VII\ Y’, D‘ Q‘

ST202 TUNE—UP
ENGINE COOLANT INSPECTION

202:

E6420-OI

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.

P131478 min]?

swzo SW20:

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 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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SW20, . (b) There should not be any excessive deposits of rust or

ea! .¢@.~a

scale around the water filler cap or water filler hole,
\ .

‘I 1"‘ and the coolant should be free from oil.
' ei If excessively dirty, replace the coolant.
\ @\I ) (c) Reinstall the water filler cap.

* $1. 4, ~\
_ P.' "gr; 1 -

P167015 ~ 3g11

Recommended Viscosity lSAE) :
 i
IIIIII-II
IBBI 

F _-—_-MIWLFM
°C -29 —18 -7 4 16 27 38

F —20 0 20 40 60 80 100
TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE

P02645

I/s

P15653

P13627

61‘\ f))‘\» /gsmb
‘(1:l||||||||||

WI4-
¢_\

\_/ ’“
1‘ V

\_/

Q V

P15852

EUl—GW

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:

API grade SG. SH or ILSAC multigrade engine oil.
Recommended viscosity is as shown in the
illustration.

2. CHECK ENGINE OIL LEVEL
The oil level should be between the 'L" and "F" marks
on the dipstick. S
If low, check for leakage and add oil up to "F" mark.

K BATTERY INSPECTION
40

, I . 1. CHECK BATTERY SPECIFIC GRAVITY AND
G7\ -jfi \k°&$,, LE / ELECTROLYTE LEVEL

§ :~ L “Ht (a) Check the electrolyte quantity of each cell.
‘ / If insufficient, refill with distilled (or purified) water.

(b) Check the specific gravity of each cell.
Z Standard specific gravity at 20°C (68° F):

1.25 — 1.27
If the gravity is less than specification, charge the
battery.

K
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\_i;/0»
Lid
\“!I

o\\ JE2,.-1~_/
\_’
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\&

l la)

Pl3473

,.»’\

(:5‘

f'\

(Wma r
hrid‘-“ET.

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.

E _ , EB41V—0I

AIR FILTER INSPECTION AND CLEANING

I

<1V” >''5'?

\ D 1

(a) Remove the 3 bolts, and disconnect the high—tension

Q\

16909

Ill‘ \_ 1.. REMOVE AIR FILTER
\\\\\\\\llII:l:‘:I:!IIIilll, A- 2. INSPECT AND CLEAN AIR FILTER

(a) Visually check that the air filter is not damaged or
T V excessively oily.

If necessary, replace the air filter." (b) Clean the air filter with compressed air.
PW5 First blow from the inside thoroughly, then blow off

the outside of the air filter.
REINSTALL AIR FILTER

IOflW—OI

I I T I HIGH--TENSION CORDS INSPECTION

REMOVE HIGH—TENSlON CORDS

cord clamp from the AUS valve.

Disconnect the high — tension cords at the rubberlb)
ORRECT boot. Do not pull on the high—tension cords.%/N§ \§ IWRONG ‘

§ \\\ / conductor inside.
(// \

J

4/W?7//‘Es
Y

P1691O

NOTICE Pulling on or bending the cords may damage the
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Ohmmeter

pf
5/

Eltr-gm § "*8/§)§<\~si
V.‘»)

W
.4Q”
‘v.$3\

9/.

P1 7973

2. INSPECT HlGH—TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance.
Maximum resistance:

25 kQ per cord
If the resistance is greater than maximum, replace the

Q/I-ii I‘\ high—tension cord.
3.. REINSTALL HlGH—TENSlON CORDS

stzoz ALTERNATOR DRIVE BELT INSPECTION

Q ,0‘,00

\§\§:._. _

\~~ (a).-,_‘\§\\‘
x Ino / \\'{~\,{_\__

. .‘ =. 0
Q ,. ' OO O0. ) O0

..1|

\‘_

HC 0744 CH0004 213018

wl A/C w/ 0 A/C
Alternator Alternator

saw saw
Idler X
Pulley

Idler
Pulley

Crankshaft A/C Crankshaft
Compressor H8003 ‘I3 — 16 mm (0.51 — 0.63 in.)

Step

Q
‘)¢

Z_;',)_\£1‘?
'I

/\E,

/Q

I@/s'*\?‘.‘/5?/‘
/&§'\x\‘\‘\§§\/i U\ €§§§\<\

‘/6\<\<\0
0

ST202:
INSPECT DRIVE BELT
Visually check the drive belt for excessive wear,
frayed cords etc.
lf 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 (‘I 0
kgf, 22 lbf) of pressure. .
Drive belt deflection:

w/ A/C
New belt

10 — 'll‘l mm (0.39 — 0.43 in.)
Used belt

lb)

w/o A/C
New belt

it — I4 mm (O.d3 — 0.55 in.)
Used belt

12 — $8 mm (0.47 — 0.71 in.)

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

P169411
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ST202 U sst (Bl

?
+

i ssT (A)

I-_--Q

EC0003 EC0004 Z1301,‘

SST (AI

ST202

CORRECT WRONG

8
CHOU 6 Z1301‘?

Reference:
Using SST, check the drive belt tension.
SST 09216-00021 (A),

09216-00030 (B)
Drive belt tension:

w/ A/C
New belt

686 — 785 N (70 -— 80 kgf)
Used belt

294 — 441 N (30 — 45 kgf)
w/o 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:
I "New belt" refers to a belt which has been used

less than 5 minutes on a running engine.
I "Used belt" refers to a belt which has been used

on a running engine for 5 minutes or more.
I After installing a belt, check that it fits properly in

the ribbed grooves.
I Check with your hand to confirm that the belt has

not slipped out of the groove on the bottom of
the pulley.

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

sw2o SW20:

\\\\\\ ( )

Y
. \.'~

. \'“\\{'~.__

1 “‘~._
'\ / ' - 1 ~.

/ J -. e
\ 3507500

CH 0752 CH0004
Zl30l7

~ re
S

‘E {(0 ’

g)
P16856 V213019

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 (I O
kgf, 22 lbf) of pressure.
Drive belt deflection:

New belt
9 — 12 mm (0.35 — 0.47 in.)

Used belt
10 — 15 mm (0.39 — 0.59 in.)

If the belt deflection is not as specified, adjust it.
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SW20 U SST (BI

-
I
+

ljljlii sst (A)

Ar--Q

EC0003 EC0004 213013

SST (A)

SW20

lmmdlm
CORRECT WRONG

CH0087 213015

Reference:
Using SST, check the drive belt tension.
SST 09216-00021 (A).

09216-00030 (B)
Drive belt tension:

New belt
539 - 637 N (55 - 65 kgf)

Used belt
245 - 392 N (25 — 40 kgf)

If the belt tension is not as specified, adjust it.
HINT:
I "New belt’ refers to a belt which has been used

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

on a running engine for 5 minutes or more.
0 After installing a belt, check that it fits properly in

the ribbed grooves.
O Check with your hand to confirm that the belt has

not slipped out of the groove on the bottom of
the pulley.

0 After installing a new belt, run the engine for
about 5 minutes and recheck the belt tension.
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\
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15909

ORRECT
WRONG$2
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P16910

\I X“

\ \_Q§\§'
fO

*~:».a§@'é "~Q. ‘er.Q. \-\PI6989

stzoz I

0*
g%6'

/Qtfed
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4 ~
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\<\I I P1699l

IOIIY -01

VALVE CLEARANCE INSPECTION AND
ADJUSTMENT

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

DISCONNECT HIGH—TENSION CORDS FROM
SPARK PLUGS
Remove the 3 bolts, and disconnect the high—tension
cord clamp from the ACIS valve.

1.

la)

lb) Disconnect the high - tension cords at the rubber
boot. D0 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.

lb) Remove the throttle body gasket.

3. ST202:
REMOVE ACIS VALVE COVER
Remove the 6 bolts. 2 nuts and ACIS valve cover.
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\__

ll) ~ l2)
swzo 4. SW20:

REMOVE VACUUM PIPE AND ACIS VALVE COVER
a (a) Disconnect the following hoses:

*3;I~../st
Q// /Jass"

\
\ I _Q/‘§:lg,'

0
\

P161132

SW20 x lb)
~

~

\/at /6%Sb/‘
/.1 Ni

/_fS
\-5'

9.

~./

‘ 16854

(1)
(2) \v\*>-fir \

1-,

Q

~'/-‘U
/E

(1) Vacuum hose (from vacuum sensor) from
vacuum pipe

(2) Vacuum hose from gas filter

Remove the 6 bolts, 2 nuts, vacuum pipe and ACIS
valve cover.

REMOVE ACIS VALVE ASSEMBLY
Disconnect the following hoses:
(1) Brake booster vacuum hose from port of ACIS

valve
T PI \ (2) PCV hose from port of ACIS valve

i- rt-i»»
it

/ P1699‘?

ST202

/\
Q_

T
SW20

(3)

(5)

P16992
P180137

>\ f
an

'3

'
W

‘.=._x.

0,:)E§§‘7@\Q§€l

Zl2980

(3) Air hose from port of ACIS valve
so 4/ l <3) ~ (4) ST202:

\YQ; \ (5) ,
0 [Mb ‘ s
r "‘ 7’ I -
\ ‘ I O T

Vacuum hose (from vacuum sensor) from
vacuum pipe on ACIS actuator

(5) Vacuum hose (from VSV for ACIS) from ACIS
actuator
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‘
’\

I 993

6mm
Hexagon
Wrench

\1>-ii
4 J

H

Turn

/ \0 /I-C Cable
F é! Bracket

Pi7([D

P16995
PI8031

is

W$20

_r-

//’

I‘\

$1’-?'1>e.._;..
~\

F\

.\ 1
\.1/

..\@/

A %“‘0‘\\xxY

j3l\~i/*5

E’3\Q<\/U

><Q:~‘l..;~6 I3'6~

‘\i:,\;="~?.

Z1298]

'

\.

//’

~_--<-_ A .@@l§e‘74/‘C/%<1 "C O

x/Q3
“ K), -Pis996

\*'£)n< (b) Remove the 3 bolts holding the ACIS valve stays to
 V the cylinder head.

ST202:
Loosen the bolt, and turn the cable bracket on the LH
engine hanger.
Using 6 mm hexagon wrench, remove the 3 bolts, the
ACIS valve assembly and gasket.

REMOVE CYLINDER HEAD COVER
Q-//I (a) Remove the bolt. and disconnect the engine wire

protector from the intake manifold.

wire protector from the cylinder head cover
(b) Remove the 2 nuts, and disconnect the the engine
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(c) Disconnect the engine wire protector from the 2 mou-
@ nting bolts of the No.2 timing belt cover.

 isconnect D. .\iscon 

~ J K1
i - Ii

._.i*'ii/. \/A .\r M"; 7%

/‘l\R\l XPg
(d) Disconnect the PCV hose from the cylinder head

coven

/iii’
bi“

Y‘:-5
PCV Hose

lb
\/.X\k€\\.>/P‘l/- \\Ialti.A1 7'$l‘§~s\

P1699?

,4 ' _ " Remove the 2 bolts holding the No.2 timing belt cover
A ’ ‘ to the No.4 timing belt cover.

* ‘OT’ \ F
'2 U U€ Cl /*5‘) @-

© @
3??‘ Q U .

. O:

Pl7942

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

\J

/9'/vfii/‘\\-\9/Kll

-> ,_/6)

k,
Q

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

C \

'I

 -
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Pl 7977
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OJ

\___,-A \\-5
=

- 0:0

ST202/ \-

I}' v
@\%:/

¢,0 ‘E“gt;§“I\Ix%<x(xQ1 >Q\<»<\“““
/

’ aELllJItI8\Y ‘ Qg*fi,§t\in9

3')‘ ‘,5’?
\ M \ \\ WP‘l694‘l \\

Zl3020

ST202 1/ 4;’: I ,
Wire I/( /Q! /

/75’; 0}
\_%

1'. ‘E 7',1%t'@@'#l 7
Clamp I’ ’e //-\P1f%6

"(‘<v'\. [K. 6 .5
Connector

(b) Check that the grooves of the camshafts are aligned

8.
la)

lb)

lc)

A.

la)
lb)

lc)

ld)
(6)

ff with the dot marks of the No.1 camshaft bearing caps.
?@=\  /B lf'not, turn the crankshaft 1 revolution (360°) and
///<— , K /( r-1 align the mark as above.

lb ' * ‘§"*'v\Q Q.? ’
\ “

INSPECT VALVE CLEARANCE
Check only the valves indicated.
0 Using a feeler gauge, measure the clearance be-

tween the valve lifter and camshaft.
0 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
coven
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.

» ‘W (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.
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
T n th crankshaft ulle and al n its roove withM I (a) ur e p y, ig ' g

\p0 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.

T‘ m If not, turn the crankshaft 1 revolution (360°)./- ~ 6/¢ I 7 ./’ 3 7 ivff. Q , I
v '\r _ * Q

/ Q ,. ¢=/2,;
- "/5? 9 \.

F. Disconnect timing belt from camshaft timing
pufleys

(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)
48 N-m (490 kgf-cm. 35 ft-Ibf) for SST

HINT (On vehicle):
0 Use SST.
SST 09249-63010
0 Use a torque wrench with a fulcrum length of

340 mm (13.39 in.).

i
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(c) Hold the hexagon wrench head portion of the cam-
\ (W shaft with a wrench, and loosen the intake camshaft

/*'5! if J
Y ‘Y ~Q\ timing pulley bolt.

/ (d) Remove the intake camshaft timing pulley bolt.

r\ < ' ‘ .

‘E K \ ...I 981

\J - ‘ \L// / (e) Disconnect the intake camshaft timing pulley togeth-
\ é er with the timing belt from the camshaft, and remove

(- the intake camshaft timing pulley.
.4//flpi

'§L ~.

' 4' \ '1’ .‘>'3r
\ ( )

Pt-sat$3-
set":x3%£5‘?">90

‘vs 9

P17982

V /H WK (f) Remove the knock pin from the intake camshaft.
l //v Q) »0 6J

‘e/X
/0’

Knock Pk / \ L983

G. Remove exhaust manifold timing pulley
IL

C shaft with a wrench, and loosen the pulley bolt.
Q?/mt./II ( (b) Remove the bolt, timing pulley and knock pin.' zttse

r / “T®Q§’ I
\v,--1"”

‘J rigged

,,.it

l P17985

‘ti.-
ari V it (a) Hold the hexagon wrench head portion of the cam-

‘ NOTICE:
Q I Be careful not to drop anything inside the timing

‘ belt cover.
>) O Do not allow the belt to come into contact with oil,

' water or dust._ _$ ,_

/‘Q W
' _/‘fd“L 7 \ f
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V 5- H. Remove camshafts
 / Uniformly loosen and remove the 10 bearing cap bolts

-I in several passes, in the sequence shown, and remove
1 9 the 5 bearing caps, oil seal and camshaft. Remove the
. intake and exhaust camshafts.

) 2\
\2

\_>/J \
/ I. Remove adjusting shims

Lifter  q) Remove the valve lifter and adjusting shim.

\ ’O AA’ <>
.- \ -

Replace adjusting shims
Determine the replacement adjusting shim size by
following the Formula or Charts:
0 Using a micrometer, measure the thickness of

the removed shim.
0 Calculate the thickness of a new shim so that the

valve clearance comes within specified value.
T ......... .. Thickness of removed shim

/ mm A ......... .. Measured valve clearance
N ......... .. Thickness of new shim
Intake:

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

N = T + (A - 0.33 mm (0.013 in.))
I 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 (0.002O in.),
from 2.50 mm (0.0984 in.) to 3.35 mm (0.1319 in.).
The largest shim size available is 3.39 mm (0.1335 in.).
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ENGINE — ENGINE MECHANICAL

/ K. Reinstall adjusting shims
Lifter  < <3 (a) lnstall the adjusting shim and valve lifter.

(b) Check that the valve lifter rotates smoothly by hand.

L. Reinstall camshafts
f Z (a) Align the cutout portion of the coupling with the

groove of the distributor housing.

 

\. V
A 0/

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

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—00O80 or equivalent

(d)

Place the camshafts on the cylinder head with the No.
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(e) Install the bearing caps in their proper locations.
HINT: Each bearing cap has a number and front mark.

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

(g) 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)

M. 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 — 0.015 in.)

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

(b) Using SST, tap in the 2 camshaft oil seals.
SST 09223-46011
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h f ' ' ll\_) -V \< 0. Reinstall exhaust cams a t tlmlng pu eyjg CK)“ 27 (a) Slide the timing pulley onto the camshaft, facing

/t< ,-W \ mark ‘S’ outward.
qév , 2 (b) Align the pin holes of the camshaft and timing pulley,»* r

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-lbf)
41 N-m (420 kgf~cm. 30 ft-lbf) for SST

HINT (On vehicle):
0 Use SST.
SST 09249-63010
0 Use a torque wrench with a fulcrum 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.

(b) 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.

E-15155:‘,-9-5
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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 pulley and No.1 idler pulley, 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-lbf)
41 N~m (420 kgf-cm. 30 ft-lbf) for SST

HINT (On vehicle):
0 Use SST.
SST 09249-63010
0 Use a torque wrench with a fulcrum length of

340 mm (13.39 in.).
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(j) Turn the No.1 idler pulley bolt to obtain the specified
Fumum torque or less. remove the 3.0 mm hexagon wrench.
Length~ Turn Torque:
6 *-’ 69 N-m (700 kgf-cm, 51 ft-Ibf)

T _ 48 N-m (490 kgf-cm, 35 ft-Ibf) for SST
~\ HINT (On vehicle):

‘ ’ Q 0 Use SST.
‘ K Q)’ SST 09249-63010

3.0 mm Hexagon Wrench W980 I 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

0
X 0 I

TDC to TDC
NOTICE: Always turn the crankshaft clockwise.

P168130

(b) Check that each pulley aligns with the timing marks as
‘C shown in the illustration.

Q1, %§\ If the timing marks do not align, disconnect the timing
G '{$\ belt and reconnect it.

/

Z‘?

/X .5&\W
gt _-

///T
(Willi w _.if l MI1G.» =1 <

f ‘ Q Fl>1Y%9
$720; ' T. ST202:

S. Reinstall No.2 timing belt cover
(a) Install the gasket to the timing belt cover.
(b) Install the timing belt cover with the 3 bolts.

HINT: Use the 20 mm (0.79 in.) long bolt.

Relnstall alternator bracket and RH front engine
hanger

E ' . .H';‘;?',';§, Install the alternator bracket and englne hanger wlth
\ the 3 bolts.

Torque: 39 N-m (400 kgf-cm. 29 ft-lbf)

l
 | L

r-"1
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ST202:
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-lbf)

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 bolt.
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-lbf)

RH engine mounting bracket side
60 N-m (620 kgf-cm. 45 ft-lbf)

Install the engine wire to the clamp on the wire brack-
6t.
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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

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

(c) Install the head cover with the 10 seal washers and
bolts. Uniformly tighten the bolts in several passes.
Tourque: 6.0 N-m (61 kgf-cm, 53 in.-lbf)
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 bolts 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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11. REINSTALL ENGINE WIRE
(a) Install the engine wire protector to the 2 mounting

bolts of the No.2 timing belt cover.

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

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

(d) SW20:
Install the hose clamp and engine wire protector with
the bolt.

12. REINSTALL ACIS VALVE ASSEMBLY
(a) 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)

(b) ST202:
Install the cable bracket on the LH engine hanger with
the bolt.
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F16993

\ \-/ (c) Install the 3 bolts holding the ACIS valve stays to the

\Q>//t’i
52¢!éyK:%.<‘

/L/ 13261

(1)
(2)

,- \ gy 1?’3.0‘‘i-.,. ,,.4
fit
jf

ii”
_-

cylinder head.
Torque:

A 18 N-m (180 kgf-cm. 13 ft-lbf)
B 19 N-m (190 kgf-cm. 14 ft-lbf)

U/\u (d) Connect the following hoses:Z /Q
E

_,-~_____\

(L

/ Pl6999

S. ((3),

Y

\ ris ~ 1/
]\ -

swzo

55S ‘F51’.

I3) \ Q

P16992
PIB037

- I_,/
Va.

L
_,-(,5;-:;§/

,_._ \

Xe

Zl2980

¢

\¢

fI? at/%5!.\4_,I
Pl6991

(1) Brake booster vacuum hose to port of ACIS valve
(2) PCV hose to port of ACIS valve

gm); (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

ST202:
Sm ‘ REINSTALL ACIS VALVE COVER

f Install a new gasket and the ACIS valve cover with the
i ~ Q 6 bolts and 2 nuts. Uniformly tighten the bolts and

nuts in several passes.
Torque:

Bolt
8.5 N-in (87 kgf-cm, "I5 in.-lbf)

Nut
21 N-m (210 kgf-cm, 15 ft-lbf)

§} .1‘

>3
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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 several passes.
Torque:

Bolt
8.5 N-m (87 kgf-cm, 75 in.-lbf)

Nut
21 N-m (210 kgf-cm, 15 ft-lbf)

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
TO
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.

2. CONNECT TACHOMETER AND TIMING LIGHT TO
ENGINE
Connect the tester probe of a tachometer to terminal
lG@ of the check connector.
NOTICE:
I Never allow the tachometer terminal to touch

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

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

3. ADJUST IGNITION TIMING
(a) Using SST, connect terminals TE1 and E1 of the check

connector.
SST 09843-18020
HINT: After engine rpm is kept at 1,000 — 1,300 rpm
for 5 seconds, check that it returns to idle speed.
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Turn \

SW20

3
SST

! Connector

PI 161
P05686

K
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Check

213023

PIBO33

\ \g t/ \<?\/ ‘ (b) Using a timing light check the ignition timing.
H In/;\D) \< Ignitio tim' g:

n Y 23> 10° sroc @ idle
" 6% (Transmission in neutral position)

Q.s \\ m

£8 Ix 0
 \\ P169412

/ ’ (c) Loosen the 2 bolts and adjust by turning the distribu-
L . or
®;/ ‘ Tighten the 2 bolts and recheck the ignition timing.

)/ I I t . I

Id) Torque: as N-m (4oe kgf-cm, 29 ft-lbf)

0
D\ y il

\, \\ //\
P16988

S1-202 (e) Remove the SST from the check connector.
Ki \ SST 09843-18020

‘J? ssT

A.“ .
@ .

Con nector

\ X ‘Z \/\ 4. FURTHER CHECK IGNITION TIMING
Q“ \< Ignition timing:

/ " X \ 9 - 24° arpc @ idle§\ 0 E0 '
Y 0 0 . . . . .' \ \‘ ”/\ Q (Transmission in neutral position)

“Q3,\_/I HINT: The timing mark moves in a range between 9°
// \ Q and 24°.

\ ti 5.

\ \ ’
DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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2,500 mm 90 Seconds

Tachometer
ECO137 EM8144

202873

/oi
ORPM
Tachometer

P0246} 102977

EflOl0>0\

DLE SPEED INSPECTION

1. INITIAL CONDITIONS
Engine at normal operating temperature
Air cleaner installed
All pipes and hoses of air induction system connected
All accessories switched OFF
All vacuum lines properly connected
EFI system wiring connectors fully plugged
Ignition timing set correctly
Transmission in neutral position

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

L?j1§31T§E§l;5L

3. INSPECT IDLE SPEED
(a) Race the engine speed at 2,500 rpm for approx. 90

seconds. I

(b) Check the idle speed.
Idle speed:

ST202
w/ Daytime running light system

750 i 50 rpm
w/o Daytime running light system

700 i 50 rpm
SW20

w/ Daytime running light system
850 i" 50 rpm

w/o Daytime running light system
750 i" 50 rpm

If the idle speed is not as specified, check the ISC
valve.

4. DISCONNECT TACHOMETER
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(b)

ACOUSTIC CONTROL INDUCTION
SYSTEM (ACIS) M X“
ACIS INSPECTION °"'
1. WARM UP AND STOP ENGINE

Allow the engine to warm up to normal operating
temperature.
CONNECT TACHOMETER
(See step 2 on page EG—39)

3. CONNECT VACUUM GAUGE
Using a 3 — way connector, connect the vacuum
gauge to the hose between the VSV and actuator.

PI7974

Afldnng 4. CHECK VACUUM GAUGE
 / (a) Check that the vacuum gauge indicates vacuum at

idling.

P17975-

Check that the vacuum gauge indicates zero at 5,400
rpm or more.
HINT: If regular unleaded gasoline is used, the vacuum
gauge also indicates zero below 5,400 rpm.

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.
INITIAL CONDITIONS
Engine at normal operating temperature
Air cleaner installed

'3§£TT=‘§'E;5;E1TI"

All vacuum lines properly connected
EFI system wiring connectors fully plugged
Ignition timing set correctly
Transmission in neutral position
Tachometer and CO/HC meter calibrated by hand

180 2. START ENGINE
2,500 rpm S°°"°'S 3. RACE ENGINE AT 2,500 RPM FOR APPROX. 180

out

4 SECONDS

Tachometer
EC0137 EM8144 Z0304?

0 O Hc M M 4. INSERT CO/HC METER TESTING PROBE AT LEAST
° / ° 40 cm (1.3 ft) INTO TAILPIPE DURING IDLING

11 3 5. CHECK CO/HC CONCENTRATION AT IDLE
\ Idle CO concentration:

o 5 ‘I6U lllfll“ ii ll- ./~ Idle HC concentration:
Q IQ‘) Applicable local regulation

P15558

711
CLJ K-v

‘I€

All pipes and hoses of air induction system connected
All accessories switched OFF



E644 ENGINE - ENGINE MECHANICAL

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)

5- (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:
0 Incorrect timing
e Fouled, shorted or improperly gapped plugs
0 Open or crossed high—tension cords
0 Cracked distributor cap

2. Incorrect valve clearance
3. Leaky intake and exhaust valves
4. Leaky cylinder

High Low Rough idle 1. Vacuum leaks:
(Fluctuating HC reading) 0 PCV hose

0 Intake manifold
0 Throttle body
0 ISC valve
0 Brake booster line

2. Lean mixture causing misfire

High High Rough idle 1. Restricted air filter
(Black smoke from exhaust) 2. Faulty EFI systems:

0 Faulty pressure regulator
0 Clogged fuel return line
0 Defective water temp. sensor
e Faulty ECU
0 Faulty injector
0 Faulty throttle position sensor
0 Faulty vacuum sensor

VO5444
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COMPRESSION CHECK
HINT: If there is lack of power, excessive oil COl'lSl.(IIIII_EI—
tion or poor fuel economy, 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
Remove the 3 bolts, and 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.

(bl

4. REMOVE SPARK PLUGS
Using SST, remove the 4 spark plugs.
SST 09155-16100
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5. CHECK 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.
/ HINT: Always use a fully charged battery to obtain

” / engine speed of 250 rpm or more.
\Q\ (d) Repeat steps (a) through (c) for each cylinder.

Gauge NOTICE: This measurement must be done in as short a
time as possible.
Compression pressure:

1,324 kPe (13.5 kgf/cm’, 192 psi) or more
Minimum pressure:

1,079 kPe (11.0 kgf/cm’. 156 psi)
Difference between each cylinder:

98 kPa (1 .0 kgf/cm’, 14 psi) or less
(e) 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.
0 If adding oil helps the compression, it is likely that

\§~\ the piston rings and/or cylinder bore are worn or
. P\"\

\

L

vs.

//I’

é //
9

P1689»?

,. - la)

/
['3' Q45%|'_’/Q‘

I L $1!'§\I,..:3/7
.ggt;

W~::2-;\’€;iPIBQIB

damaged.
0 If pressure stays low, a valve may be sticking or

seating is improper, or there may be leakage past
the gasket.

6. REINSTALL SPARK PLUGS
SST Using SST, install the 4 spark plugs.

SST 09155-16100
Torque: 18 N-m (180 kgf-cm. 13 ft-lbf)

7. RECONNECT HIGH—TENSION CORDS TO SPARK
PLUGS
Connect the 4 high—tension cords to the spark plugs.

(b) Install the high—tension cord clamp with the 3 bolts.

8. RECONNECT DISTRIBUTOR CONNECTOR
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TIMING BELT
EGJIN -01

COMPONENTS FOR REMOVAL AND
INSTALLATION (ST202)

Gasket

No.2 Timing Belt Cover

®““’ \

' \
RH Engine _
Mounting L _,
Bracket 'w"“,, . A

ea \
No.1 firning Belt Cover ~ /

Crankshaft Pulley I I

\\\\\\\\‘e"Ii

101 (1,090,121) /
F

 .,\
\ \ \

\ \ \

\______\x

T___Timing Belt Tensioner

@_/RS

I

ltkC hftT' Pll ‘£129 -ams a iming u ey (/¢& ///
ck Pin (fit? /

\a \ £2
* 59l600,43l Q? I-41 (420 aoi

Plate Washer

Timing Belt
Alternator Bracket WW

‘Ml.. Ff»
‘\

6 C‘ gitL
\\___U/L/

E’

it“2

,r‘\§\\\\\\\\\3 \\\‘\\\\‘-Q

@§\x,/*\\\\\ttN ®\I Q5197!/I

4‘

Eaan/

F:

\\___.._
///

//

,/’/ Exhaust Camshaft ‘liming Pulley
,1/

ll
‘\\\\\\\\\\\\\\“\\

I J

g /

\v
\
// Of

~.
Z1 I210 15)

*W )-3Q3
No.1 Idler Pulley

44 I450 32I

Oil Pump Pulley

I////
/ //

// /, /

‘_-____.___
\ \

\

\ \
Crankshaft Timing Pulley

N-rnlkgf-cm,ft-lbf) : Specified torque
it Precoated part

//////3
/

/..Rt \\\
/

gf ‘SiA /<'\1 —®=-

is
3 5; ‘ @m®

RH FrontEngine Hanger

as
'7

. ' %is

Alternator Wire

®Q _ .

Alternator )3\§ _

filming Belt Guide ‘ ‘I’ "
I

Gasket ®:iW I Alternator°\Qt
‘.

. Connector

/’/ Engine Wire Protector

Ground Strap
/

it\. (ls
U

,// t@ “MW:

No.2 Idler Pulley /IF‘
\‘\\\ /J

“1% Q

‘ For use with SST H6975



E648 _ ENGINE — ENGINE MECHANICAL
I842? -01

COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

Engine Wire Bracket
RH Front Engine Hanger

Gasket _' ~-"‘ / Q

No.2 Timing Belt Cover I é 7 \
W " Engine Wire

Timing Beltav I .60 (620, 45) :67 ’ "Wm,

"e » / _ .  1S15v1 -= n
RH Engine IQ I I,
Mounting‘ Bracket Q“, '

~ 3‘ Timing Belt Guide
. » , i

_' J _ I Gasket
\‘ ' I J N0.1'l'iming Belt Cove

All I i “NI I //Dri?/gngefitr fm“ /I//‘ Crankshaft Pulley

/’ ’’,/ ’ Engine Wire Protecto

%

/I
3595B?./of

\-3\///

~‘§§\\‘I\\‘\\m\IWIIIWIIIIYYTTQIII___.

/

"‘\
\ \

\

_&

\
Exhaust Camshaft "firming Pulley /

. I /// \ /Intake Camshaft Timing Pulley ‘__ /_ /, /
Knock Pin . : :_ ' ” // / i

I /' ,/ - I/vi59 (600, 43) ._ g V, I 6“? \
*41 I420, 30) | Q ‘. V’??? Kt ‘F’

\ jg? I’
i I T "\ T 1/
| Plate Washer /A , 473I I ,, / / ,3 T

Timing Belt Tensioner /// , ,- ’ .
_ ‘L

* I 5 '
No.1 Idler Pulley »

No.2 Idler PuIley ,/F O

/" / 3” ,_.~ ” ,» I ‘\_-1

Oil Pump Pulley  ///,,, Q Jan /,

Crankshaft ‘firmingPulley ,
, // W

N-m (kgf-cm, ft-lbf) : Specified torque
it Precoated part
* For use with SST

\
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'1

E8410 >01

TIMING BELT REMOVAL

(See Components for Removal and Installation)
1. ST202:

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

(cl Disconnect the wire from the clamp on the rear end
coven
Disconnect the alternator connector.
Remove the rubber cap and nut, and disconnect the
alternator wire.

(d)
(9)

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

(g) Remove the 2 bolts and alternator.

Pl

V J \\ 2. ST202:
Q.

Pl 6703

* Z5 REMOVE RH FRONT ENGINE HANGER AND
E“9"‘e ALTERNATOR BRACKET

I"I
a gel Remove the 3 bolts, engine hanger and alternator

$T2IlZ\ \ was /
A I :7 .

it; I i.. bracket.
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Engine 7k}
Hanger 7‘ Engine
A‘ \ ‘ Wire

_ ., as BracketI ‘gm.

\ \ i\\‘F)'$'§‘\‘U‘ /A -~.> -l t
P168116
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t;@Aii~
73%I it

(b) Check that the timing marks of the camshaft timing

5‘

j

3. SW20:
REMOVE RH FRONT ENGINE HANGER AND ENGIN
WIRE BRACKET

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

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

( 4. REMOVE NO.2 TIMING BELT COVER I

i'Z771» I» ~ ii l\ \ - I
\ s |

Remove the 5 bolts, timing belt cover and gasket.

5. SET NO.1 CYLINDER TO TDC/COMPRESSION

timing mark '0' of the No.1 timing belt cover.

pulleys are aligned with the timing marks of the No.4
timing belt cover.
If not, turn the crankshaft 1 revolution (360°).

(a) Turn the crankshaft pulley, and align its groove witl'I

6. DISCONNECT TIMING BELT FROM CAMSHAFT
TIMING PULLEYS
HINT (Re—using timing belt): Place matchmarks on
the timing belt and camshaft timing pulleys, and place
a matchmark on the timing belt to match the end of
the No.1 timing belt cover.
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ss'r L
3.0 mm Hcexagon/Wrench

Fulcrum \
Length 13-“ Turn

1% QH6, 's"+,,
fir,»/f» "

Plfiqfi

2. ‘ ‘i\

{4"\"/¢ f

<>

l (0)

ii , @0 » ~\\:\>'1R\/, (W i

sst '2- M. .

SST(B) Q"’ —-
P115863

vi QVi \// if

J
_,,__-\

(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-lbf)
48 N-m (490 kgf-cm. 35 ft-lbf) for SST

HINT (On vehicle):
I Use SST.
SST 09249-63010
0 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)
Remove the intake camshaft timing pulley bolt.

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

,_ ’_\ the intake camshaft timing pulley.

\Z..___,_

H6864

f .
Knock Plfi
f\ 

§\@v‘?"°/* \

,\ O» Q) .
\'

P168515

(e) Remove the knock pin from the intake camshaft.
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H6866
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SW20 Adjusting
p Lock Bolt

Pivot Bolt XJ

/J
/\'/xé\\
§=<"1%i“ ’\

§©/Y
<

swzo 0/ \/J
\ £5o

86 >,_m L
922 ‘2»8lq

‘O

REMOVE EXHAUST CAMSHAFT TIMING PULLEY
Using SST, loosen the pulley bolt.
SST 09960—-10010(09962—01000, 09963—01000)
Remove the bolt, timing pulley and knock pin.

SW20:
REMOVE ALTERNATOR DRIVE BELT
Loosen the adjusting lock bolt and pivot bolt.
Loosen the adjusting bolt, and remove the drive belt

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

y 10 REMOVE CRANKSHAFT PULLEY
(a) Using SST, loosen the pulley bolt.

SST 09213-54015 (901 19-08216 for ST202, 91651I

P108 1

—60855 for SW20), 09330-00021
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Q .. e cran p y , c ec a e ming t
J matchmark aligns with the end of the No.1 timing belt

-» i ‘\ D ‘ ‘

G \ I . I

cover when the crankshaft pulley groove is aligned
L “Q with the timing mark '0" of the No.1 timing belt cover.

N / vii’ /Z) (b) Remove the pulley bolt.

.\ ...__;,Q ./%
/’“t<

\

\.
 O

Q .. Jll//‘*5r SST

P16832

ST202_\/5\ //<1
M e\»>;\

Pl6869

Qt <

/>4

‘§/
.6

P16923

I4 ~ @l
\ FM

L K
PI6787

,_

/Qic‘F’>2”

HINT (When re-using timing belt)" After loosening
th kshaft ulle bolt h k th t th ti bel

r;€;;§’ I Pl6868

\ (c) Using SST, remove the pulley.
Q <\ SST 09950-50010 (09951 -05010, 09952-05010,
X 5“ A 09953-05010, 09953-05020, 09954-05020)

/ HINT (When re-using timing belt): Remove the pulley
kg)’ wi hou urnin i.‘I;/‘ t tt g t

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

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

’8

12. REMOVE TIMING BELT GUIDE
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&)/_) \\'\ \ /4; 13. REMOVE TIMING BELT
: A '“' 0, \ HINT (When re—using timing belt): Draw a directionQ1

""I\w arrow on the timing belt (in the direction of engine

E8 T

. I I ’ In revolution), and place matchmarks on the timing belt
and crankshaft timing pulley.

L

REMOVE NO.1 IDLER PULLEY
Turn the No.1 idler pulley bolt to obtain the specifiedQ la)

Fulcrum g ,‘ torque or less, and remove the 3.0 mm hexagon
Le“9‘h ‘ wrench.

J \ Ox Torque:We-MRvT2

0%
.?I§%>>~\% i°'1’ g%\3
>Pl68?Z

$0

.4‘ \

7&2
Pl 6833

“’\

Q ’ fi-2x';g”;n 69 N-m (100 kgficm. 51 ft-lbf)
jay, W,e,,Ch 40 N-m (490 kgf-cm. as ft-Ibf) for sst

SST '-=="" HINT (Qn vehicle)
PW, 0 Use SST.

SST O9249— 63010
O Use a torque wrench with a fulcrum length of

340 mm (13.39 in.).

Remove the pivot bolt, pulley and plate washer.

 N 15. REMOVE TIMING BELT TENSIONER
7 Remove the 2 bolts and tensionerD I '

.__ /
i 0
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O

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

i.I<41/6% be /\g\

Pl6788

17. REMOVE CRANKSHAFT TIMING PULLEY
If the pulley cannot be removed by hand, use 2 screw-
drivers.

Q HINT: P 't' I1 h t///W m OSI Ion S Op Tags as S OWI1 O prevent

% /‘X’ damage.u(10'
\\

U / t/i_

%§<

R%>Q¢éYT%'?\

. 18SST .

Q’
/< lb)

~ h'4 4/ / Z

0.\/

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

SST 09960-10010 (09962—01000, 09963-00500)
Remove the nut and pulley.

P1683?
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EGIWII —

TIMING BELT COMPONENTS INSPECTION
Nol

I 1. INSPECT TIMING BELT
_ / NOTICE:

I “ Do not bend twist or turn the timing belt inside ou

ENOIZ6

EM0127

’-_\
1 \\ ~ \\

\
‘\.¢_
\

§§§
EM0128

IT
 /\f

EM0129

€7{ 7—i
EMO130

with oil water or steam
Do not utilize timing belt tension when installing o
removing the mounting bolt of the camshaft timing

' I

------———- O Do not allow the timing belt to come into contec

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

(a) Premature parting
O Check proper installation.
0 Check the timing cover gasket for damage and

‘-1 proper installation.

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

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

(d) If there is wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.
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P1 5702

I
Pl 5703

(8)

2.

3.
la)

b

\ (C)

To@//

Protrusion
P157041

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 idler 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-
onen

-.

,~v.:.=,~.;
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P1683?

I

6:] 7%

P1679?

1.27 ._
Hexagon
Wrench , \/ P1673‘?
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‘$0 Fey
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TIMING BELT INSTALLATION
EG4-Il>0I

(See Components for Removal and Installation)
1. INSTALL OIL PUMP PULLEY
(a) Align the cutouts of the pulley and shaft, and slide on

the pulley.
(b) Using SST, install the pulley nut.

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

2. INSTALL CRANKSHAFT TIMING PULLEY
(a) Align the timing pulley set key with the key groove of

the pulley.
(b) Slide on the timing pulley, facing the flange side

inward.

3. INSTALL NO.2 IDLER PULLEY
(a) Install the pulley with the bolt.

Torque: 44 N-m (450 kgf-cm, 32 ft-Ibf)
(b) Check that the idler pulley moves smoothly.

4. SET TIMING BELT TENSIONER
(a) Using a press, slowly press in the push rod using 981

— 9,807 N (100 - 1,000 kgf, 220 - 2,205 Ibf) of
force.

(b) 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.

(c) Release the press.

5. 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.

Pl6839

Q...)//@§
Q3Ii3;j\‘( ‘)0/ Q @i

P16938

ZZZ
£5r-112?

/cm:Kl?7/

7.
W19 (3)

L,- }§0C/\/\
._ . U

w 1“/4

x ’@\ a.
Q ‘_ \4 ~ I

. \ I11- LFW

Adhesive:
Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent

(b) Install the plate washer and pulley with the pivot bolt.
6) _> \ Torque: 52 N-m (530 kgf-cm, 38 ft-Ibf)

\ (c) Check that the idler pulley moves smoothly.
W_ ' )_ _ ‘> /"

\  P16873

TEMPORARILY INSTALL TIMING BELT
NOTICE: The engine should begcold.
Using the crankshaft pulley bolt, turn the crankshaft
and position the key groove of the crankshaft timing
pulley as shown in the illustration.

Remove any oil or water on the crankshaft pulley, oil
pump pulley, water pump pulley and No.2 idler pulley,
and keep them clean.
Install the timing belt 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.

INSTALL TIMING BELT GUIDE
Install the guide, facing the cup side outward.
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C;-u~..b:~\\ >49

STK202¥/ ,,\,\_“ 9. INSTALL NO.1 TIMING BELT COVER
CQTTI/:’fi$f‘,Q (a) Install the gasket to the timing belt cover.

‘D ’/6. /Q (b) ST202:

" A 20 mm (0 79 in)

_ A /
 ’ é Install the timing belt cover with the 5 bolts.

/ HINT: Each bolt length is indicated in the illustration.
/I S L Bolt length:

x ' -‘ . .B @$\&@ -EG I ,8 _,/ B 42 mm (1.65 In.)
P16786 I-J Zl2332

SW20\ \ 6/ - (b) SW20:
-- Install the timing belt cover with the 6 bolts

“I HINT: Each bolt length is indicated in the illustration.

-Q K‘ B 42 mm (1.05 in.)
/.11>/*

. , (UL Q _
A19 I “ \< Bolt 'Z"g§I'> mm (0.79 in.)

B’: W \ I
A

K .

/'”*;i5P1684 3 A-\ / 212333

SST .
Q;/ ‘\

P168110

M 10. INSTALL CRANKSHAFT PULLEY
(a) Align the pulley set key with the key groove of the

pulley, and slide on the pulley.
(b) 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)

ST202 11. INSTALL RH ENGINE MOUNTING BRACKET
50%/Y ;)\ Install the mounting bracket with the 3 bolts.
D  i ) Torque:
i sr202
5 3 4/

52 N-m (530 kgf-cm. 38 ft-Ibf)
Q i swzo

f so N-m (020 kgf-cm, 45 ft-Ibf)J, "0

J
xv

(K-Y/K3550.’
\/

\“ ~ I A-
rr ‘~5

- ‘\¢ 'A {
I

I7
Eggs? >5 LI 212197
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Lock Bolt

9
Adjusting
Bolt

SW20 Adjusting

§i
Q‘

, ' \

. \~Pivot Bolt ‘
P16856

e
Knock “ I @ Q] '
Pin L/V

SST (A)

-e-E -

‘\" Fulcrum
) Length P168751.1-<-\

TO5 ‘E

 /I.3 -I% Q

PI6830
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Te-K1111» 0‘/6

16877
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la)
(b)

13
la)

(b)

(cl

14.
la)

lb)

(C)

SW20:
INSTALL ALTERNATOR DRIVE BELT
Install the drive belt with the adjusting bolt.
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)

INSTALL 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.

Using SST (A), install the pulley bolt.
SST 09960-10010 (09962-01000, 09963-01000)
Torque:

59 N-m (600 kgf-cm, 43 ft-Ibf)
41 N-m (420 kgf-cm, 30 ft-Ibf) for SST

HINT (On vehicle):
0 Use SST (B).
SST 09249-63010
0 Use a torque wrench with a fulcrum 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.

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.
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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15. CONNECT TIMING BELT TO CAMSHAFT TIMING
PULLEYS
HINT (When re-using timing belt):

Check that the matchmark on the timin belt

1-1

\/

H5878

,/5/

’ M5880

. \:~ ,
:‘/TE ’\Turn Z@

. L In ____

P115879

ms \

'1

e 
€'*\;;?t5:-~..-re, ' A‘

fi\)I~L/©
 -

P16925

*1‘ I matches the end of the No.1 timing belt cover.

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

/SST ,

‘E4- 5‘
W7 // Vsiighiiv

/' " ~Tu rn12i\»>\Q

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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ll)
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16.
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(bl

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—0l000, 09963-01000)

Using SST (A), install the intake camshaft timing
pulley bolt.
SST 09960-10010 (09962—01000, 09963-01000)
Torque:

59 Nm (-600 kgf-cm, 43 ft-Ibf)
41 N-m (420 kgf-cm. 30 ft-Ibf) for SST

HINT (On vehicle):
0 Use SST (B).
SST 09249-63010
0 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-Ibf)
48 N-m (490 kgf-cm. 35 ft-Ibf) for SST

HINT (On vehicle):
0 Use SST.
SST 09249-63010
O 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 pulley 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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INSTALL NO.2 TIMING BELT COVER
Install the gasket to the timing belt cover.
Install the timing belt cover with the 5 bolts.
HINT: Each bolt length is indicated in the illustration.
Bolt length:

A 20 mm (0.79 in.)
B 25 mm (0.98 in.)

Connect the 2 clamps of the engine wire protector to
the 2 mounting bolts of the No.2 timing belt cover.

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)

ST202:
INSTALL 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.
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ST202 _ (c) Connect the alternator connector.
Wire

Connector

Clamp
'9 r'*V(‘~\1i
2;?’ 16¢096

wk/ I

(d) Connect the alternator wire with the nut and rubber
O cap.

/ (e) Install the wire to the clamp on the rear end cover.

ST202/

Pulley -\ 1 “-Nut\ \ Ad]US'(lI'lg

\ \\\ \
P16941

3/
.4 \. <\<\<\<\C§\‘\>;\

\

Q‘. Bolt
'7") F‘

\' '5

P 67

\_ (f) Install the drive belt with the adjusting bolt.
(g) Tighten the pulley nut.

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

Z1302!)

SW20
\ g"-:7’

. _“\ /0 ‘.Engine \/ I
Hanger .._lg‘

Ue‘>/ I
\-Clamjp I -:~N‘./ >2;2.-\

xi r

20. SW20:
INSTALL RH FRONT ENGINE HANGER AND ENGINE

- WIRE BRACKET
- - Engine (a) Install the engine hanger and wire bracket with the 4

Wife bolts. Alternately tighten the bolts.
Bracket Torque:

Cylinder head side
39 N-m (400 kgf-cm, 29 ft-Ibf)

mm RH engine mounting bracket side
60 N-m (620 kgf-cm, 45 ft-Ibf)

(b) Install the engine wire to the clamp on the wire brack-
91.

sexier
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CYLINDER HEAD
EG9WC-

COMPONENTS FOR REMOVAL AND
INSTALLATION (ST202)
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Distributor (with High-Tension Cord)
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O Gasket

EC“? g

' g ‘ 1- “ a \ rott e Body
7 .  i' ”_b 0

(( “)1/Q
.  WaterOutlet

' /5 I _-<=® EngineWire
, _/2% Bracket
‘ 5" ¢|' A1O Gasket M1‘

O O-Ring i _ _ “W \§ ‘°'@
Ow Q ll Hiya/\ N

_ ; 0.3 Exha t
,--/' Q -'9 \ > Manifold Hui-in

- " Water Bypass Pipe Insulator
/J/J __

K‘ \ :1, *0-Rifle §Gasket I “GDr Y

Z

Zia

O Gasket Q

\
( L,

"1? "=10

(F \
w"*\-

\ , , ,- ,»
 3'/E ‘:* 1 ~» ‘IGround 6;» ' \ ‘Zr ‘

Strap \ I4* ;,1‘$r". ._a ’)\%»¢I i‘
Engine Wire __° '0 ' "
Protector W Allemator

$

N-m (kgf~cm,ft'|bf) : Specified torque

\
L

Alternator Bracket SJ; “Q §"'

‘.__________._-

\\ <1?L

L

 %Q\.e

/ ,._ ‘ No.1 Exhaust
i Manifold Heat

~—— Insulator
.\ ._ -@

I

Q 0 i ExhaustManifold

c-\ ____

RH Front Engine Hanger 50 (510 37) j T No.2 Exhaust
Manifold Heat
Insulator

RH Exhaust Manifold
StayK(U 6/$1

._./Q"°o.

at~ ..O

e$1”'6 *‘Ti-1\\‘,?I AlI """iij‘I

.\-1:‘I E? .@\C;

\L\\\t.,\a’

(Q LH Exhaust Manifold
Stay

P16955
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9 _

VSV and Vacuum Tank Assembly 9*’ M} gZ "
"4 "

, ' é Gasket ,

Q t;
/' \ /"

S @~—\
l\\;

'“~.-

00:11:'

lb’ " :'

1'1 I . /sf

U - 14" Qa
0 ~ ““‘ ' _ \

' / Cg, p 0 Ne a S
AirTube < ' Q ‘Hf -1’ AClSVa|ve

Q; /Qfé

TQW,Q“ Kg,

Assembly

@ Q\
5 I

---@__j " s@%\y @ 0 Gasket

\

I " ' Intake Manifold‘f’ ‘K1;\- ‘ 0 € o Gasket

. 0

_ -/ “ >‘?\

g e \ ‘ ‘(\'- .

EngineWire 2-,"»".§;fi
f Delivery Pipe ..
Q J"a’/ix "-

KW

0 0-Range;
lnjector 
O Grommet Spacer_.__€______Q
Q |nsu|ator__i_\____/9 Fuel Return Hose

Ml;
*__€°E;

he}
3"J

l\§0,\l“@P

O Gasket

-‘vFuel Inlet P|pe

N~m (kgf-cm, filbf) : Specified torque
O Non-reusable part

ACIS Valve Cover

\ No.1 ACIS Valve
lg u® Stay

Intake Manifold ° " ")~:"'® No.2 ACIS Valve
Stay _ “Q &/ Stay

Q ‘
Q, ( Q 0 1 '

Pi6976



. ,\ Q-————-Seal Washer

__ _ ~ ' Cylinder Head Cover
;_.;: No.4l'imlng Belt Cover '

/_- I @—~Valve Lifter

" o—~Adiueting Shim
GP” x \ n

EG'68 ENGINE - ENGINE MECHANICAL

6.0 (61, 53 in.-Ibf)

ilaé‘Q

/lil\llT

lQQ'liiW\'J Q’ill

aTW

€ya

Spark Plug

§ ,-l--:-'
_ 4-», Gaske

lntake Cams

t flB——Keeper
@iSpring Retainer

haft  Valve Spring

19l190 14) @———Spring Seat

Camshaft Bearing Cap
O Camshaft Oil Seal  3%

’3\i$\'W» ‘)\\\»5w‘\ Valve
lntake Camshaft

a ‘mm’ Exhaust Camshaft

K75‘?¢9"\\\\\\\€\\\\\\\\\\ \
\\€<\\\\\\\\\\§\\\\

Cylinder Head
'41 (420. 30!

No.3 Timing Belt Cover /I 9 “ J ’ ....._

Plate Washer .r.,_ W

* W rd‘ _\ \ e
Gasket / //' ~ ,- "

,-lg \ ‘ -' J

(Ll \ 94“ \

O Cylinder Hea
\ Gasket

. ‘ .

3 \ \ ,/ T / /
Q \ \,/ ’ - "

WI’ Wu‘ ‘k S

No.1 Idler Pulley vb“
\‘&-v

No.2 Timing Belt Cover

.4.‘

\§Q\\\\\

Timing Belt

filming Belt Tensioner

N~m (kgf~cm, ft-Ibf) : Specified torque
O Non-reusable part
k Precoated part
* For use with SST

D \ iv l +76 Valve Guide Bushing

Timing Pulley ""

- LH En 'ne
Knock Pm A Exhaust Camshaft Timing Pulley Q H gl‘avh , anger

I / ~
, * V See page EG-106 Ke5)‘ _ IPlate Washer gill 415-L§.°§5§" \.‘1

Pressure
Switch

d

P1695?
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EGHA—°Z

COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

ilill‘1

RH Front En

Q Non-reusable part

T l _a‘ " of "}:1>‘; Throttle Body
?; —_ ** ,w *.>,!Ji-4%‘

\/

A 3/ a 4
J

\J  

.__$ /Q

\ rb

\ f\/
Cl ,,

“l .

(“
iv c c V

q/ ? c C ' ,p|"5Lf'at°' No.1 Exhaust
(‘ / '(3 ‘ ‘ i:::.';?;?

%~ ._ -@

O .' S \\

N~m(kgf'cm, ftrlbfl I Specified torque

Distributor (with High-Tension Cord)

0 Gasket @EI

./\""@

I\ \..-ml"

J

———1
Fuel Return Hose

33%
‘ A ® Fuel Inlet Pipe

i P T

,*' 5 z (K--, ,-~~ Q, , /f _-<.\9
Water Outlet I \Eng|ne Vvire

9 O-Ri"9 and Housing 5,-aéket
Q z’, 1 0 Gasket Assembly _ _ W. \2 _@®
/ f “W E i \'J\\\'Q\’\

//' @ E o \ De >>)))
J J

-J

qru-'1P“

\.___._._

/1»-

/l,_-
/r\4‘/'J’1$_/ 5 — ‘T’

I“Z ll?\

AK?
W;

z z - » ’ Water Bypass Pipe
J_ 4, G No.3 Exhaust ° --°®

. O_R'n9 asket Manifold Heat

<~@/
~,at49 \\3} f“<\’(Jl,,_,§

r\_______.____€f_l§‘(/
asif% ,¢3lQE\i\T_

@"@ ’ ‘ ~ ‘ l€lXalhnél‘lJcflt<l§Gasket Q °° C} \ ‘ \Le T e
A No.2Exhaust

Manifold Heat
Insulator\-

%é 6r ":’ § _

$1-
%

%
RH Exhaust Manifold

_ _ Stay
_ Engine Wire Bracket

gine Hanger

LH Exhaust Manifold
Stay

Pl6956
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VSV and Vacuum Tank
Assembly

|n"@ Qei-P

e————
Vacuum Pipe

ACISValve Cover

J‘ a~(II0~~co,;;€§ _ _

_ 0 Gasket

0 "" \»‘ ‘ _/‘

W‘

I1 ,, Q
In/fl.\T/Q \f'_\ Q

u Q’ ® . k Q l .:

ACIS Valve ‘ ' -- I-‘l’ I A "Assembly I’ /
N /

'\""__'_'\

_ ‘ — E No 1 ACIS ”' "fit
¢7 »~ Valve Stay Mfi

.-*""'\ Q-Q43!‘ Q—+—Spacer
(Q i‘ o————§ O-Ring

' %—lnjector

QNQ

lntake Manifold 2%Q

Alternator

N-m (kgfcm, ft-Ibf) 1 Specified torque
O Non-reusable part

O G k A —

. Gasket Engine Wire

¢ 0 Gasket
~' Q L.gr ,4!

~

\
Z: an @ ' I

5 ‘I 9éiri;¢“°' .“ - f 0\/- l Fuel Inlet Pipe

‘ eaQ/._/’ 0 0 ,1 0 HoseClamp_-gf’ ,/I ~0@@° e~34R

lntake Manifold Stay _ I  '
’¢>

\K ".k

471%):-.$:""+41T\i.\\\‘\> _»Qfivkq::C§E. <=> I1

0’ ~cl

!">
O

Q Ground Strap

-. K‘

Drive Belt _ 9
l___

.,/ \ 'Q» 9:9: (C C
\@‘¢

Alternator W

@__

Alternator Bracket ‘ I

Fuel
-. 9-0 Grommet: Helm"

9-4 Insulator 5- Hose

P1793‘)
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6.0 l61. 53 in.-Ibf)

=ii Z/Q5

\'0 3-3\‘

t

‘l“ti‘ll

t.‘-\\i§\T\"‘Q}h

QQQQti,' \'QrW‘l$1:""

ts)$3]\>

g%

Spark Plug
i ,~ Q-—iSeal Washer

_ > V " V ' ’ Cylinder Head Cover
No.4Timing Belt Cover

_ ‘ wvalve Lifter

O?—Adjusting Shim
flBiKeeperGasket

‘J @——~Spring Retainer

Intake Camshaft  Va|ve Spring

1 19"” W @iSpring Seat
Camshaft Bearing Cap ‘V ' G _d B h_

_ \ Hi ave ui e us ing
0 Camshaft Oil Seal \

Wfia Valve9 T a@»@>"‘§,.~l-»~**"‘”
Exhaust Camshaft

K k P- - < _ p LH Engine
n°° 'n ‘ Exhaust Camshaft Timing Pulley Hanger

aymwi I i See page EG-106

Plate Washer \ 4?ul:,°g5§6l
Cylinder Head ‘-

'41!-42o,3ol I P
ressure

No.3 Timing Belt Cover ((/ ""'" l Switch
Plate Washer .4.,_ W

*W _ A. \ _ \ ~
Gaske‘ ‘iv / ,/” - _ “ ~" ' 0 Cylinder Head

_____. m \ “ J “" Gasket
M _

, ‘ >3"

’ $\

 /// '|'iming Belt

/,/ G 4)
Q h .» ~'\/ /%

No.1 Idler Pulley *3
No.2 Timing Belt Cover

Timing Belt Tensioner

N~m (kgfcm, ft-Ibf) : Specified torque
O Non-reusable part
t Precoated part
* For use with SST

P180311
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/54'\\-..
i

& Q ff i (See Components for Removal and Installation)
KI \ 1. DRAIN ENGINE COOLANT
 ’ . REMOVE DISTRIBUTOR

‘M Qii V K

_ Pl69I6

EG4!!-

CYLINDER HEAD REMOVAL

' 1I 2
Al (a) Disconnect the distributor connector.

, (b) Remove the 3 bolts, and disconnect the high—tension

7.-a.@( l6909

cord clamp from the ACIS valve.

//// lonnect
§_> \\ WRONG
E \\\ J

\\‘\\

\ ” 4
>4

£

(c) 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%

ye?"gif.

f

Pl69lO

.- (d) Remove the 2 bolts, and pull out the distributor._/

-£2;' @\ t ‘“

09 Ya’ 1

(e) Remove the O—ring from the distributor housing.

~\

'169i7

ST2l)/

4
2 3

r /\\;1

/Q»

P ¢»,\\l:/

%%\%{‘»’¢%*5 Q"\"\x%‘\‘§\\/’\<\Y\

‘*<\.<\<\°§3(\Yr;

. ST202:
Y REMOVE ALTERNATOR

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

Pl6Q41

01 l
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ST202 54¢
X»
_/" '

Ground
Strap

, l

F

flQ» /it1'6‘

N
(Ki

Pl67Ul

»-7- |%*"%a§$o ‘Q5

ST202 \ (g) Remove the 2 bolts and alternator.
- \ _

\ tag“Z*'<;d.
\- tf

P1670?

‘T \*'»
Alter Q
Bracket ‘ Au ’

3I‘
it 1"‘?

P16703

SW20 a

Engine I\\R \/QI‘
H " ‘anger  

\ pa

\\Clamp I
II l

.V/
‘'\t..!\

ST202 _ (c) Disconnect the wire from the clamp on the rear end
Wire {R ‘Q ,. cover-

? ‘U \\\ O (d) Disconnect the alternator connector.
xgl “ Q Q Q (e) Remove the rubber cap and nut, and disconnect the

Connector alternator wire.
' \ ,/ I ' ' \—/ .. §‘met 7

Clamp

Remove the 2 bolts and ground strap, and disconnect
> the engine wire protector from the brackets.
- \\

at

Q) “ 0.‘

ST202 \ \fl \ V \,\ L 4.

c/I’ Iapjltlg lg REMOVE RH FRONT ENGINE HANGER AND
_, Engine ALTERNATOR BRACKET

1?? ‘ Hanger .. >+ _. Remove the 3 bolts, engine hanger and alternator
bracket.

SW20:
REMOVE RH FRONT ENGINE HANGER AND ENGINE
WIRE BRACKET

_ - Engine la) Disconnect the engine wire from the clamp on the

Brack

2?
et

P16846

Wire wire bracket.
Remove the 4 bolts, wire bracket and engine hanger.
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l
\ _.

\
V

L 6. REMOVE EXHAUST MANIFOLD
(a) Remove the 2 bolts, 2 nuts and No.1 exhaust manifold

“J heat insulator.

r//;§*‘§’\Q‘~t.5'’\(7fl
95

-.-‘-?$ga///t

/\.9%i
l ‘T!

P1684?

‘.5F}

Pl5848

P167

ST202 _\ ' lb) ST202‘
Remove the 2 bolts and No.2 exhaust manifold heat

‘ R fig" insulator.\ 2 \ J 1- I/\) K /

SW29 (C) $W20I
 / Remove the 3 bolts and No.2 exhaust manifold heat

Q? :‘ ‘ t g/ insulator.

l (‘$44/L5/]

-/2
K

51-20? K C‘

~ \ f 4,‘ ‘ Q Remove the 3 bolts, nut and RH exhaust manifold
Y Q‘ sta.. N égg w Y
/Q T

\ I“) x
 ’ g jf

\ ’\ P167112

SW20 (6)

J "/ ’ l Remove the 2 bolts, nut and RH exhaust manifold
Y‘, \\ Stay.

\’\\\ ‘e~
’> .

\\ T / / /

; I .i t
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Q ‘£94;
01‘ J\\ alii , :»/
‘ <3‘?‘Z ‘

P16743

Dii]

ll. W

P16744

fiv
. \r- km

Pl 6745

W‘<‘\

Q:55‘
J t.14/a

Pl6776

id — K T-
lII /\ P1674?

(f) Remove the 3 bolts and LH exhaust manifold stay

/ Ox» \ (g) Remove the 6 nuts, exhaust manifold and gasket.

, 4: e-”rt:»  \ »  *\a~ =

\\
7. REMOVE THROTTLE BODY
(a) Disconnect the following connectors:

(1) Throttle position sensor connector
(2) ISC valve connector

Disconnect the following hoses:
(1) PCV hose from cylinder head cover
(2) Water bypass hose (from water outlet) from

throttle body

\) (4) (3) Water bypass hose (from water bypass pipe)
/__. b from throttle body

x (4) Vacuum hose (from upper port of BVSV) from

¢wa1d s throttle bodY
\\

0 ” ‘ it\$~we‘
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\\/-X (c) Remove the 4 bolts, throttle body and gasket.
1° ,.a§ qt}-

. \/ ‘ax,’

EG J
Pl 6777

$3202 ‘ , a. ST202:
9 . age IC /P W REMOVE WATER OUTLET

Q)

Wat
Bvp
Hos

ST202

GT
BS5 "

B

cf.
/'A0I

T"\§

lb)I ~

' & (c) Disconnect the water bypass hose from the water
i'<;.r ' outlet, and remove the water outlet and gasket.

~ I

.- w_4.Z'

Pl 6798

swzo
‘ 7

‘R /‘
\I \!~

*1

‘a -Q“ 0 (a) Disconnect the following connectors:

&t%v"$’1 (1) Oil pressure switch connector

/ K4 (2) Water temperature sensor connector
(3) Water temperature sender gauge connector

(3)
(2) QM

PIOTQT

Remove the 3 nuts.

Fuel Return Pipe 9- swzo:

3.

Fuel Inlet Pipe mseae

(bl

SW2

s~/T‘ .?l>eQ\
Q}..\

“'3e ex,lg:.
‘-:9,\-/
IllCI’' (3)

P166230

REMOVE WATER OUTLET AND HOUSING
I‘? ASSEMBLY

I (a) Remove the nut, and disconnect the fuel inlet pipe
from the water outlet.
Remove the nut, and disconnect the fuel return pipe
from the water outlet.

) Disconnect the following connectors:
(1) Oil pressure switch connector
(2) Water temperature sensor connector
(3) Water temperature sender gauge connector
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swzs

ale. 5%.#93?‘

Hose ‘V \ M6851

l Q

£3’5 “i&‘I\IL5 5

l‘\'\

‘ >_

' A

K
P167943

ll-ldse\‘Cla)m pd Q‘ 5 Evagngne Wiret

-_r ‘W p ‘
0 ‘oi

i mi?!‘-i - "4
Q w /\\\

IQ?
(_Wate;Bypass Hose

l'\ /./ \ / I

Wire Bracket
“ Pi. wt tgs-

". eig-fjgi
\ > ‘ "5

ya/im

/~ 7/ nxj * 1’?
OlHi4;;flZ’ igtQ1nec5l;3 lfi

\ \‘ “

Gasfiv (_\

. 9 - _~n@\e atll.?;2'?Yf’?f1\1Diswnniiia.

(d) Remove the 3 nuts.
(e) Disconnect the water bypass hose from the water

outlet, and remove the water outlet, housing assembly
and gasket.

10. REMOVE WATER BYPASS PIPE
(a) Remove the 3 bolts and No.3 exhaust manifold heat

insulator.

(b) Disconnect the engine wire clamp from the wire bra-
cket.

(c) Disconnect the hose clamp on the water bypass hose.

(d) Remove the 2 bolts, 2 nuts and engine wire bracket.

(e) Disconnect the water bypass pipe from the water
pump cover and water bypass hose, and remove the
water bypass pipe.

(f) Remove the gasket and O—ring.



,\ ._a 5':i\//A 7

l#5 / 5

ylceae
/—' \*PJ

K\i/k

//if1f‘$5

\O Q.(D-f

SW20

T.

,1,‘ (2) (3) 4

E678 ENGINE — ENGINE MECHANICAL
(Y//A 11. DISCONNECT ENGINE WIRE

Disconnect the following connectors, ground cable
7 ‘ and clamps:

(1) Knock sensor connector
\ g) ' -

'"'}'ll. » w? D
~ Q V“/\<

I‘ ~ P167119

57292 (2) (3) (2) VSV connector for ACIS
X P

6

7”‘A

I

'1 $' \_\/[3

>1sag;\;i‘§fi
in

0
‘kg y\=%

1%
Ilia IY,/I {I13___ Z

’\ \_\ ‘.___

ill»,

P16852

KL
Ll
4, _

_. ti‘ ,__§L_\ F - /,
.~ i lPimso I =_ ,(5)// £4/S3155,file‘

Zl2198

\

4'IF4- W‘§\*"'l\firT’G ~; 

\\S‘
W

\4

ea K

PI675l

\

if ’ ' a (3) VSV connector for fuel ressure control
,47\ J A P . .irk » Q NOTICE: When disconnecting the VSV connectors ((2)

¢f"*“ ’ r and (3)), do not apply strong force to the VSV body.
4 - “' _ (4) Oxygen sensor connector from bracket

, S fl l- Y’ (5) Ground cable

‘Q17 I (6) 2 wire clamps from brackets

ii’ \‘f‘=. \'i Ii \
ll ll(6)/é/ (4) ”

12. REMOVE INTAKE MANIFOLD STAY
Remove the bolt, nut and intake manifold stay.

13. ST202:
-\ REMOVE VSV, VACUUM TANK ASSEMBLY AND

xiS
O /'’\

;'Z’f-/p

//A

4
I

J
P16778

AIR TUBE
(a) Remove the bolt, and disconnect the engine wire

protector from the intake manifold.
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I 1 I7
\ Q‘ V

Pl6801

srzbz

Y€7,l7/, K 4)

I
I

P1602

Yr

YI/‘V1153*

ST2Q2 \__g W v l

£5 ti‘C‘.-.:\ 2/ t, 

E ' 4' ».._¢

(3 .

A (3) \(/fl fldl1‘i§l;I4 \':fKi§
Pl6779

Mi€\~ E (44‘lifell'iI\M"‘ts-/~a_

ST202) ! ' ‘

I'll
P1595?

ST202! r (b) Disconnect the following hoses:
\ C‘ ‘ (1) Vacuum hose (from VSV for fuel pressure
O s“ control) from fuel pressure regulator

4 \ ‘nn. ' 5
Q (1>

(2) Vacuum hose (from VSV for fuel pressure
control) from intake manifold

(3) Vacuum hose (from vacuum tank) from intake
manifold

(4) Vacuum hose (from VSV for ACIS) from air tube

Remove the 2 bolts, nut, the VSV and vacuum tank
assembly. y
NOTICE: Remove the VSV with the bracket still installed
on the VSV. Only remove the VSV from the bracket when
replacing the VSV with a new one.

Disconnect the following hoses:
(1) Air hose from port of ACIS valve
(2) Vacuum hose (from vacuum sensor) from

vacuum pipe on ACIS actuator
(3) Vacuum hose (from VSV for ACIS) from ACIS

actuator

HINT (On vehicle): Disconnect the following hose:
(1) Air hose (from air cleaner hose) from air tube
(2) 2 air hoses (from A/C idle—up valve) from air

tube
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sT2o2;_\ 9

I‘””"aW? (4)

0 =g,a (3)

J )

 ©_l p16%(J

Q1‘
--, "'71

ST2;)2 "xx

, I? ‘ Owfi -Jws Qfit
Eli" 2;» ,,. ‘V,

/fl\s~?:A \

SW20
//\\

%“
\ Q9

<4)  T

(3)

P16885

3;-‘§xv %/Q\A!F$héjfit5€5i§2,

/ \ \ \4) A

'Iu I
: ...~0 ' D6% \
./ _%%m_

*imnV'
' \/\ /Pésqg

U5

”(4-“S 'o1*.-Q#4?

ll!
‘I

"Ia/

M/W
ST202 ‘-+

- ‘ ll
Qfi \ \ \_ -

_ J K’ z 0 f 1.V , “W
\/v@425

(3) 2 air hoses (from air control valve on PS pump)
from air tube

(4) Vacuum hose (from vacuum sensor) from
vacuum pipe on air tube

Remove the bolt and air tube.

SW20:
REMOVE VSV AND VACUUM TANK ASSEMBLY
Disconnect the following hoses:
(1 ) Vacuum hose (from VSV for fuel pressure

control) from fuel pressure regulator
(2) Vacuum hose (from VSV for fuel pressure

control) from intake manifold
(3) Vacuum hose (from vacuum tank) from intake

manifold
(4) Vacuum hose (from VSV for ACIS) from ACIS

actuator
(5) Vacuum hose (between VSV and actuator for

ACIS) from clamp on intake manifold
Remove the 3 bolts, the VSV and vacuum tank assem-
bly.
NOTICE: Remove the VSV with the bracket still installed
on the VSV. Only remove the VSV from the bracket when
replacing the VSV with a new one.

ST202:
REMOVE ACIS VALVE COVER
Remove the 6 bolts, 2 nuts and ACIS valve cover.
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H) ‘

\

>xQ-0

/
5%’/‘pl.’

/4"-s.—t§"~

_\

\

Pl6‘D2

~

J

L

ii.19..../as /it1’ r@Z>/‘
\-/-1

16854

PCV hose J

<1L‘

§/35(- T9w_!‘cfQ

I
L.

Pl 6803

~

~F IF

J!

"\7”/Jtalk 3“@,%‘.%/k..
0§\J
,\ P16804

Q

/I

SW20 1 6. 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 (b) Remove the 6 bolts, 2 nuts, vacuum pipe and ACIS
valve cover.

/xv 17. REMOVE ACIS VALVE ASSEMBLY
/Es (a) Disconnect the PCV hose from the port of the ACIS

valve.

(b) Remove the 4 bolts and No.2 ACIS valve stay.

\))2—\ i (c) Remove the 2 bolts and No.1 ACIS valve stay.
\ E’ u’/$

e
mi? ‘ ....
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Z $2!ill I‘{Tl
ST202 Fuel Return Hose

m gm‘

- ‘Im’v’L LII“! I

a

Q /m lr il ,@(\@
Fuel Inlet P|pe

2° Fuel Return Hose

‘fig4\;gf;-{J1/- [I
I

I

(1bl:

2 ’5* $i)@_4§»

31>

2 I Fuel ln

SW29 (Connector

Min‘. F QT

n UH f gym

W20 Adjusting

kind

viiQ e‘S

ST202:
Loosen the bolt, and turn the cable bracket on the LH
engine hanger.
Using a 6 mm hexagon wrench, remove the 3 bolts,
the ACIS valve assembly and gasket.

DISCONNECT FUEL INLET PIPE FROM DELIVERY
PIPE
Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet pipe from the delivery pipe.
Remove the 2 bolts and fuel inlet pipe.
DISCONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR

SW20:
REMOVE ALTERNATOR
Disconnect the alternator connector.
Remove the rubber cap and nut, and disconnect the
alternator wire.

Loosen the adjusting lock bolt and pivot bolt.
Loosen the adjusting bolt, and remove the drive belt.
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gvi/‘Z9/,7? Adjusting (e) Remove the adjusting lock bolt, pivot bolt and alter-
Lock Bolt na-(Q;-_

v\\

Pivot Bolt .\ EG’ .-is‘.9-t‘

QF@
SW23 3,7) 0 ~\,3

Zlfis

Jlilfm”
—iiTi7>’T P‘

,Ql
..E£§§5FIEi.41#34I:‘fie3F-Elli],-¢§>\lléifi;@*wé

P‘i68S8

fix /\
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P1688?

§‘3/”/E16‘*1;%‘ weQ’ ’5
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E2] ..‘J-1-~fi|'T’
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I

@ Z13 F é~- aC)
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21. SW20:
REMOVE ALTERNATOR BRACKET
Remove the 3 bolts, 2 nuts and alternator bracket.

swzo 22. SW20:
\ ' \ REMOVE ALTERNATOR COVER

V Remove the 2 bolts and alternator cover.
Cb,

wk ID _7_-

\//\/ /

SW20 \) /®( 23. REMOVE INTAKE MANIFOLD
’ ' t‘ (a) SW20:

Qx‘ 4 \ .Q ‘,4; gl‘ Remove the bolt and hose clamp, and disconnect the
\ Q, ’('i:&\‘9 engine wire protector from the intake manifold.

Remove the 4 bolts, 3 nuts, intake manifold and
gasket.
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(c) Disconnect the engine wire protector from the 2 mou

\O

/» ‘%2‘Q9 (0.\;-v

J9/Q’ " 24. DISCONNECT ENGINE WIRE
'9 Q3 1

a) Disconnect the 4 injector connectors.

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

nting bolts of the No.2 timing belt cover.

/ / 25 REMOVE DELIVERY PIPE AND INJECTORS

/4 1.,
'

- 0
,_§@~

SeA, ‘v

Pl6807

I

W9 _
e .‘*f<~

ii r .

‘Q
J4I

‘Q rQ I \ F \ _ ' G

Q ‘Q \ "
) '\ ' Iiisulator ‘I(F / P1676?

Spacer :11 (b) Remove the 4 insulators and 3 spacers from the cylin
‘\ der head.

I /I § ‘ IA é.‘- e

\\€ 3' .

\ #6‘ ‘st

the 4 injectors.
NOTICE: Be careful not to drop the injectors when rem
oving the delivery pipe.

Tn \ ' (a) Remove the 3 bolts and delivery pipe together with
@ - \

Q
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3'?-5)\1/)..&

\§‘§-sex

/'/\

(c) Pull out the 4 injectors from the delivery pipe.

Pl67E\l

4 ‘Ge//la
O-Ring

(d) Remove the O—ring and grommet from each injector.

P1671‘?

\x we /

Q 4% _ //Iv
w<’/ +1 . Q? / 1"E1>>

LHEngine __ 3~ “'-
Hanger

26. REMOVE LH ENGINE HANGER
on Pressure \Z V g Remove the 2 bolts and engine hanger.
Switch Q 2 27. REMOVE OIL PRESSURE SWITCH

-L

Pl6763

SW20

‘I’
‘ _

Q
\I‘(/ @'I\/ "3b\-Le...’ Ni/Ll((l\1'\K‘;§‘@\ii’?.

I‘gr4

\

/

/

\\

/-———r=

28. SW20:
REMOVE GROUND STRAP

ground Remove the bolt and ground strap.
rap

P16888

‘Is ‘~ Ii-I" "5?

‘V

\ *1

29. REMOVE SPARK PLUGS
Using SST, remove the 4 spark plugs.

SST ssr 09155-16100

P1678)
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SST 1

%¢~ L
\(\/0 2(Cw F’soQ, ,._ .

fie‘
\

P1692?

Q
Z

~.@£, 2 \
'2/. Y '‘g-i\ Wrench 41 N-m (420 kgf-cm, so ft-Ibf) for sst

SST I ‘rt; HINT (On vehicle).
°Rem°v@ o Use SST.Pl692B

W
/V

hrQrm 1)

__.-
___-

Pl692Q

K)3__/- ° /

at fish

A \ Qy 30. DISCONNECT TIMING BELT FROM CAMSHAFT
“ ________4 \\ / / TIMING PULLEYS
‘E ._ _\ (See steps 4 to 6 on pages EG—5O to 51)

4l!!N!%i

1"“ "1 0I(1.
\Z_%?_.

Pl&IQ

31. REMOVE EXHAUST CAMSHAFT TIMING PULLEY
(a) Using SST, loosen the pulley bolt.

SST 09960-10010 (09962—0l0OO, 09963-—O1000)
(b) Remove the bolt, timing pulley and knock pin.

32. REMOVE NO.1 IDLER PULLEY
(a) Turn the No.1 idler pulley bolt to obtain the specified

torque or less, and remove the 3.0 mm hexagon
wrench.
Torque:

59 N-m (600 kgf-cm 43 ft-Ibf)

SST 09249-63010
0 Use a torque wrench with a fulcrum length of

V 340 mm (13.39 in.).
(b ) Remove the pivot bolt, pulley and plate washer.

( 33. REMOVE TIMING BELT TENSIONER
Q <J\ Remove the 2 bolts and tensioner.

F

iv:
Pl6930
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34. REMOVE NO.3 TIMING BELT COVER
ST202:
Remove the 5 bolts and timing belt cover.

SW20:
Remove the 6 bolts and timing belt cover.

35. REMOVE NO.3 TIMING BELT COVER
Remove the 3 bolts and timing belt cover.

NOTICE:
0 Be careful not to drop anything inside the timing

belt cover.
I Do not allow the belt to come into contact with oil,

water or dust.

36. REMOVE CYLINDER HEAD COVER
Remove the 10 bolts, seal washers, cylinder head
cover and 2 gaskets.
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37.

as.
la)

(b)

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

REMOVE CYLINDER HEAD
Using SST, uniformly loosen and remove the 10 cylin-
der head bolts in several passes, in the sequence
shown.
SST 09043-38100
HINT: Cylinder head warpage or cracking could result
from removing in the incorrect order.

Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks
on a bench.
HINT: If the cylinder head is off, pry between the
cylinder head and cylinder block with a screwdriver.
NOTICE: Be careful not to damage the contact surfaces
of the cylinder head and cylinder block.

\@ q CYLINDER HEAD DISASSEMBLY
Lifter \ @J§ l

O Q) '§ (See Components for Removal and Installation)
/<u< , 1. REMOVE VALVE LIFTERS AND SHIMS

L\ /f ’ 3
// ‘ \Q \ I

’, // \ K y
J
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HINT: Arrange the valve lifters and shims in the cor-
rect order.

PIE-691

,@»
<6\

(W 2. REMOVE VALVES

MQtr ,l§\.v-A,

\, ” 1\'<
\ SST

(a) Using SST, compress the valve spring and remove the
2 keepers.
SST 09202— 70010

PIE-6°

we Ci /M
Remove the following parts:
(1) Spring retainer A

Valve spring
_ (3) Valve

7’ , (4)_ Spring seat

Pl 6693

l),_/

E‘.

1 2 3 4

\_/(mi-I

@¢Z@6%

%%=- <<@¢<@@t@ %<t@» %<@@ %@¢@ %@(@@-»

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

Pl6Tl2

\ \D.2 i
()1

llo/K1£;§/1

(c) Using needle—nose pliers, remove the oil seal.
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CYLINDER HEAD COMPONENTS
INSPECTION AND REPAIR

CLEAN TOP SURFACES OF PISTONS AND
CYLINDER 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 surface.

Using a gasket scraper, remove all the gasket material
from the cylinder block surface.
Using compressed air, blow carbon and oil from the
bolt holes.
CAUTION: Protect your eyes when using high—pressure
compressed air.

CLEAN CYLINDER HEAD
Remove gasket material
Using a gasket scraper, remove all the gasket material
from the cylinder block contact surface.
NOTICE: Be careful not to scratch the cylinder block
contact surface.

Clean combustion chambers
Using a wire brush, remove all the carbon from the
combustion chamber.
NOTICE: Be careful not to scratch the cylinder block
contact surface.

Clean valve guide bushings
Using a valve guide bushing brush and solvent, clean
all the guide bushings.
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D. Clean cylinder head
Using a soft brush and solvent, thoroughly clean the

0‘lg’<‘& U \ cylinder head.
U Q 0
4 we‘-’<,

“'%= :€e§/ /

"'v\ °§»==~°
4/

X /vi‘ §"z.=9

/A =°W
§ /O\,%U/t//i

Pl6675

Exh

P16669

as 3. INSPECT CYLINDER HEAD
T 0

‘,\, U {N ~_._

W A. Inspect for flatness
1* Using a precision straight edge and feeler gauge, mea-

)\\,,fj(),,&‘-*1‘ , ‘ Q sure the surfaces contacting the cylinder block and
fl‘/Z =_-, o .

Z ‘)5 3 U“? the manifolds for warpage.
// (iQ<\Q\,/AU \ Maximum warpage: A

Cylinder Block Side Cvlinder block side

Exhaust manifold side

O ; 0.20 mm (o.oo1e in.)
If‘ 1' Intake manifold side
_€3 0.20 mm (o.oo7e in.)

Intake Manifold Side 0'30 mm (Q0118 in‘)
i “ If warpage is greater than maximum, replace the cylin-
L i p der head.

aust Manifold Side£:\ L. _ L

P16668 I ‘ -

5122?? i A A "T " Z‘l‘l%5

W docc

J/6/”°/S’3“*~‘<‘~.

QO

Q<>‘;’§.

<.~ B. Inspect for cracks
Using a dye penetrant, check the combustion cham-

M ber, intake ports, exhaust ports and cylinder block
V surface for cracks.. :;?s

(WQQQQJ U0 )

I\Q % '"€>U</

If cracked, replace the cylinder head.

’\ //xx M476

A 4 CLEAN VALVES

‘$9$9
EPIJ580

C ii (a) Using a gasket scraper, chip off any carbon from the
'7“ ‘O. valve head.
J \ (b) Using a wire brush, thoroughly clean the valve.

/ \_/
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EM0963 EMO964 zqggg

110—130°C
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T"oTii"f-T—T:—f" F

_ 5 nJ _ _ —

F‘
/3"”

P16729 212297

INSPECT VALVE STEMS AND GUIDE BUSHINGS
Using a caliper gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:

6.000 — 6.018 mm (0.2362 -— 0.2369 in.)

Using a micrometer, measure the diameter of the
valve stem.
Valve stem diameter:

lntake
5.960 — 5.975 mm (O.2346 — 0.2352 in.)

Exhaust
5.955 -— 5.970 mm (02344 — 0.2350 in.)

Subtract the valve stem diameter measurement from
the guide bushing inside diameter measurement.
Standard oil clearance:

lntake
0.025 — 0.058 mm (0.0010 — 0.0023 in.)

Exhaust
0.030 — 0.063 mm (0.0012 — 0.0025 in.)

Maximum oil clearance:
Intake

0.08 mm (0.0031 in.)
Exhaust

0.10 mm (0.0039 in.)
If the clearance is greater than maximum, replace the
valve and guide bushing.

IF NECESSARY, REPLACE VALVE GUIDE
BUSHINGS
Gradually heat the cylinder head to 110 -- 130°C
(230 —- 266° F).
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1 (bl Using SST and a hammer, tap out the guide bushing.
X SST 09201 — 10000 (09201—01060),

<15 Z
P115679

(d)
Both intake and exhaust

Bushing bore diameter mm (in.) Bushing size

10.933 -11.000
(04320 - 0.4333) U” STD
11.033 -11.056

(04340 - 0.4353) Use O/S 0.05

V03866

110-130°C I6)
I I I I I I I I I I
T-tii-T—T-—:—f- ?

- ‘ 0) _ _ _

/#3

P16729 M297

(f)
sst /

%>\\E:\\\ \/

 /> I‘I2.5 mm

/\\ \/ gxf ) 09608-30022 (09608—05010)

I Q ' 0s /K, i
\ y‘\- SST £0

P16678

N §q(j >/4_/ (c) Using a caliper gauge, measure the bushing bore di
\ ameter of the cylinder head.

111 ‘ \‘I ‘Q \ U
0/ VZJ

Select a new guide bushing (STD or O/S 0.05).
If the bushing bore diameter of the cylinder head is
greater than 11.006 mm (0.4333 in.), machine the
bushing bore to the following dimension:

11.038 — 11.056 mm (0.4346 — 0.4353 in.)
If the bushing bore diameter of the cylinder head is
greater than 11.056 mm (0.4353 in.), replace the
cylinder head.

Gradually heat the cylinder head to 110 — 130°C
(230 — 266° F).

Using SST and a hammer, tap in a new guide bushing
until there is 12.1 — 12.5 mm (0.476 — 0.492 in.)
protruding from the cylinder head.
SST 09201 —— 10000 (09201—01060).

09608—30022 (09608—05010)
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Margin Thickness

EM0181
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(g) Using a sharp 6 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See step5
above) between the guide bushing and valve stem.

7. INSPECT AND GRIND VALVES
-. \ , (a) Grind the valve enough to remove pits and carbon.

/ ./ (b) Check that the valve is ground to the correct valve
_ face angle.

Valve face angle:
44-.5°

\Q'"'" 44.5"Y
EM0254 EM01B0 100954

(0) 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.

Q (d) Check the valve overall length.
Standard overall length:

lntake
99.80 — 100.20 mm (3.9291 — 3.9449 in.)

Overall Length Exhaust

98.85 - 99.25 mm (3.8917 — 3.9075 in.)
Minimum overall length:

Intake
gggg M534 99.30 mm (3.9094 in.)

Exhaust
98.35 mm (3.8720 in.)

If the overall length is less than minimum, replace the
valve.
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/ :4‘
/ I1 *

45 Carbide Cutter

/ 53.2
/Q AK,

L./<53 % &D0"—’<.& Q. 216414 3 .. Q99 .~ 4:.»/} \ r.»\ O 0

1“§§°F*(1°6i\i”@W</K//\%"2
4*’

l>-I Width ’

EM0183 EM0635 ZC(D‘55
I

45°

_. 30°

* I

1.0 — 1.4 mm511101115 I 202852

75°
45°

% I0

1.0-1.4 mm
EMO‘lB6 292353 ‘

(e)

, a.
(a)

(bl

(0)

Check the surface of the valve stem tip for wear.
If the valve stem tip is worn, resurface the tip with a
grinder or replace the valve.
NOTICE: Do not grind off more than the minimum length.

INSPECT AND CLEAN VALVE SEATS
Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

Check the valve seating position.
Apply a light coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate valve.
Check the valve face and seat for the following:
I If blue appears 360° around the face, the valve is

concentric. If not, replace the valve.
I If blue appears 360° around the valve seat, the

guide and face are concentric. If not. resurface
the seat.

I Check that the seat contact is in 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 seats as follows:
(1) If the seating is too high on the valve face, use

30° and 45° cutters to correct the seat.

(2) If the seating is too low on the valve face, use
75° and 45° cutters to correct the seat.
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(d) Hand—lap the valve and valve seat with an abrasive
compound.

(e) After hand—lapping. clean the valve and valve seat.

9.
(8)

INSPECT VALVE SPRINGS
Using a steel square, measure the deviation of the
valve spring.
Maximum deviation:

2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the
valve spring.

(b) Using a vernier caliper. measure the free length of the
valve spring.
Free length:

lntake (Rad painted mark)
43.18 mm (1.7000 in.)

Exhaust (Green painted mark)
43.34 mm (1 .7063 in.)

If the free length is not as specified, replace the valve
spring.
Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension (at 35.4 mm (1.394 in.):

lntake (Red painted mark)
163 — 190 N
(16.6 — 19.4 kgf, 36.6 —— 42.8 Ibf)

Exhaust (Green painted mark)
153 — 180 N
(15.6 — 18.4 kgf, 34.4 — 40.6 Ibf)

If the installed tension is not as specified, replace the
valve spring.
INSPECT CAMSHAFTS AND BEARINGS
Inspect camshaft for runout
Place the camshaft on V—blocks.
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 maximum, replace
the camshaft.

(C)

10.
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B. Inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:

lntake
42.610 — 42.710 mm (1.6778 — 1.6815 in.)

Exhaust
41.010 — 41.110 mm (1.6146 — 1.6185 in.)

Minimum cam lobe height:
lntakeEMZO11

'l|'IIl-I-I

42.50 mm (1.6732 in.)
Exhaust

39.90 mm (1.5709 in.)
If the cam lobe height is less than minimum, replace
the camshaft.

C. Inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter: I

26.959 — 26.975 mm (1.0614 — 1.0620 in.)
If the journal diameter is not as specified, check the oil

‘ clearance.

EM253B

O

1/
r<£ Q3 P166811

D. Inspect camshaft bearings
Check that bearings for flaking and scoring.
If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

\ \
//\/

/§(Plastigage

E. Inspect camshaft journal oil clearance
a) Clean the bearing caps and camshaft journals.

$ (b) Place the camshafts on the cylinder head
1/) X (c) Lay a strip of Plastigage across each of the camshaft

> I 1 " J journals.

=18)»”
P166851
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(d) Install the bearing caps.
(See step 2 on page EG—107)
Torque: 19 N-m (190 kgf-cm, 14 ft-Ibf)
NOTICE: Do not turn the camshaft.

(e) Remove the bearing caps.

(f) Measure the Plastigage at its widest point.
Standard oil clearance:

0.025 — 0.062 mm (0.0010 — 0.0024 in.)
Maximum oil clearance:

0.08 mm (0.0031 in.)
If the oil clearance is greater than maximum, replace
the camshaft. If necessary, replace the bearing caps
and cylinder head as a set.

(g) Completely remove the Plastigage.

F. Inspect camshaft thrust clearance
Install the camshaft. (See step 2 on page EG—107)
Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:

0.100 — 0.240 mm (0.0039 — 0.0094 in.)
Maximum thrust clearance:

0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, re-
place the camshaft. If necessary, replace the bearing
caps and cylinder head as a set.
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\j \ 11. INSPECT VALVE LIFTERS AND LIFTER BORES
\ \ (a) Using a caliper gauge, measure the lifter bore diame-

O \ C) ter of the cylinder head.
\ °‘ \ Lifter bore diameter:
k 4 .. 31.000 - 31.021 mm (1.220s — 1.2213 in.)\

I’\ \\\

ks?

/2

P168130

lntake Manifold

\"0 ta’I‘.
<i§'-=1

Pl6730

Exhaust Manifold

° o

o o O

W?
P168414

Using a micrometer, measure the lifter diameter.
Lifter diameter:

30.975 —- 30.985 mm (1.2195 — 1.2199 in.)

Subtract the lifter diameter measurement from the
lifter bore diameter measurement.
Standard oil clearance:

0.015 — 0.046 mm (0.0006 — 0.0018 in.)
Maximum oil clearance:

0.07 mm (0.0028 in.)
If the oil clearance is greater than maximum, replace
the lifter. If necessary, replace the cylinder head.

INSPECT MANIFOLDS
Intake Manifold:
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head and
ACIS valve for warpage.
Maximum warpage:

0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the man-
ifold.

Exhaust Manifold:
Using a precision straight edge and feeler gauge, mea-
sure the surface contacting the cylinder head for war-
page.
Maximum warpage:

1.00 mm (0.0394 in.) "
If warpage is greater than maximum, replace the man-
ifold.
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ACOUSTIC CONTROL INDUCTION
SYSTEM (ACIS) COMPONENTS

’\ A " A INSPECTION
‘ | , INSPECT ACIS VALVE

A Inspect for flantness
Using presision straight edge and feeler gauge, meas-
ure the surface contacting the intake manifold for
warpage.
Maximum warpage:

0.30 mm (0.0118 in.)
If warpage is greater than maximum, replace the ACIS
valve assembly.
Inspect for operation
With 53.3 kPa (400 mmHg, 15.75 in.Hg) of vacuum
applied to the actuator, check that the valve moves
smoothly to the fully closed position.

If operation is not as specified, adjust the adjusting
screw.
One minute after applying the vacuum in (a), check
that the actuator rod does not return.

INSPECT VACUUM TANK
Remove vacuum tank from bracket
Disconnect the following hoses:
(1) Vacuum hose from port A of vacuum tank
(2) Vacuum hose from port B of vacuum tank
Remove the vacuum tank.



ENGINE - ENGINE MECHANICAL E6401
B. Inspect vacuum tank
(a) Check that air flows from port A to B.

»—®P.

P16763

(b) Check that air does not flow from port B to A.

-IC‘?
P1 6769

(c) Apply 67.7 kPa (500 mmHg, 19.69 in.Hg) of vacuum
to port A, and check that there is no change in

Vacuum vacuum after one minute.
4-<11? Q If operation is not as specified, replace the vacuum

tank.

P151770

ST202 Vacuum Tank C. Reinstall vacuum tank to bracket
(a) Install the vacuum tank.

_ I (b) Connect the following hoses:
'_\. (1) Vacuum hose to port A of vacuum tank
' (2) Vacuum hose to port B of vacuum tank
' D . :~-0_f'\

\ZTQ/QB

' <2)

swzo
8 .g

we _ .
\f.‘ -’/

1=1s1s1 Tl (2)
P169511 212820

v
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3. INSPECT VSV
K O A. Disconnect hoses from VSV

(1)

Q,/w

I
M8025

Disconnect the following hoses:
(1) Vacuum hose from port E of VSV
(2) Vacuum hose from port F of VSV

L__J > B. Inspect VSV for open circuit
"1 U / Using an ohmmeter, check that there is continuity

between the terminals
/"*3 Ye. Resistance:
\(-I-Ohmmeter / \ 33 — as Q at 20°C (68°F)

K ~ If there is no continuity, replace the VSV.

kg.

Q;11‘
Continuity

mam

IQ]
Ohmmeter

L”) C. Inspect VSV for ground> . . . .Q U Using an ohmmeter, check that there is no continuity
 " , between each terminal and the body.

If there is continuity, replace the VSV.

/

No Continuity
P1672l

<3I//1* /\~ 93* I
Filter ' E

Air /Z

Battery

>

‘XX;/f‘;

-5 $5
4.:

I I Any /

P1 6723

D. Inspect VSV operation
( I  (a) Check that air flows from port E IO the fIIt6r.

P1672

(b) Apply battery voltage across the terminals.
(c) Check that air flows from port E to F.



ENGINE — ENGINE MECHANICAL EG-103

P16766
P1695?

VSV

Q

nI'/ (2

O _

< '/E,-,
<1) E \

. .

‘IIII
\

SW20

) I“‘I7

1»

_.

ll ’/to; I

Zi282i

Connect the followmg hoses:
(1) Vacuum hose to port E of VSV
(2) Vacuum hose to port F of VSV

ST202 if operation is not as specified, replace the VSV.
E. Reconnect hoses to VSV
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EM8I'l2 T Z1289

CYLINDER HEAD ASSEMBLY
(See Components for Removal and Installation)

HINT:
O Thoroughly clean all parts to be assembled.
0 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
(a) Using SST, push in a new oil seal.

SST 09201-41020

HINT: The intake valve oil seal is brown and the
exhaust valve oil seal is green.

(b) Install the following parts:
(1) Valve
(2) Spring seat
(3) Valve spring
(4) Spring retainer

HINT:
O Install the valve spring, facing the painted mark

upward.
I The intake valve spring is red and the exhaust

valve spring is green.
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F!

”\ t@((;%C//_\

8

\<
SST

P1669?

fir? 3{@
r‘O \_, V

\€ E 2. INSTALL ADJUSTING SHIMS AND VALVE LIFTERS
Lifter {\/\ Cl ( (a) Install the adjusting shim and valve lifter.

0 v-\ _I t Q) V
//U? J\\<j\ &\ //WV v

Q ‘ *' g
/ ‘ \Q \

1', ’/ \ f
Q) J V

l'T1

/ (W (c) Using SST, compress the valve spring and place the 2
_// \/ ‘J keepers around the valve stem.
 [ \ Q ' SST 09202-70010

§\f<’ <3? I‘\v . . *~
Q” I Q

\\ \~ ’ I

(d) Using a plastic—faced hammer. lightly tap the valve
stem tip to assure a proper fit.

Shi
PI6693

V ayv (b) Check that the valve lifter rotates smoothly by hand
\ A K

0/

wee”
Q\/ \\ ,

f4% @sfM
P16697
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Ill" III

CYLINDER HEAD INSTALLATION

(See Components for Removal and Installation)
INSTALL CYLINDER HEAD
Place cylinder head on cylinder block
Place a new cylinder head gasket in position on the
cylinder block.
NOTICE: Be careful of the installation direction.
Place the cylinder head in position on the cylinder
head gasket.
Install cylinder head bolts
HINT:
O The cylinder head bolts are tightened in 2 pro-

gressive steps (steps (b) and (d)).
0 If any cylinder head bolt is broken or deformed,

replace it.
Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.
Install and uniformly tighten the IO cylinder head
bolts and plate washers in several passes, in the se-
quence shown.
Torque: 49 N-m (500 kgf~cm, 36 ft-Ibf)
If any one of the cylinder head bolts does not meet the
torque specification, replace the cylinder head bolt.

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

Retighten the cylinder head bolts 90° in the numerical
order shown.
Check that the painted mark is now at a 90° angle to
the front.
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\

,t 2 INSTALL CAMSHAFTSsl" , . - .
Qutward  _ I ; (a) Place the 2 camshafts on the cylinder head with the

In I No 1 cam lobes facin. \/ . g outward as shown. / lntake ‘\\‘\\\\
\. ’ -m’§‘® ‘v§§\\\ HINT: lntake camshaft has slit; exhaust camshaft

\ . I

\ EG\ f eT O utward
Pl6790

EM2252

‘ieso/®
J

Qt)
‘<3! ‘.69I‘s

<2. D {V

I K)

I? \"*~ T/7 Q‘Fr6\QE\ @@
Pl 67%

_nG
I

\
P1679It

6 _ Id)
\ S.)

’?.Z

/€ v\‘:.NKtsQY
~53..< ‘(X“"c

i(Q
\

4 '.'?=
8 "q-

‘T; =\
P3

U1

Zl 2075

' 03 / f‘))v*/I
Egg} eQ/e Erghaust d°°s "°‘",,

(b) Apply seal packing to the No.1 bearing cap as shown
in the illustration.

Seal Packing Seal peckiner
F Pm No. oaaze-oooao or equivalent

(c) 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.

(e) 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)

3. CHECK AND ADJUST VALVE CLEARANCE
(See page EG—22) .
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 — 0.015 in.)
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M P Grease /
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/\ QQC

ii

/\\xi
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Gasket

:Seal Packing M6829

. “ ,. ,
.._ 0 '

Pl6782

4. INSTALL CAMSHAFT OIL SEALS
, / (a) Apply MP grease to a new oil seal lip.

(b) Using SST, tap in the 2 camshaft oil seals.
SST 09223-46011

5. INSTALL CYLINDER HEAD COVER
(a) 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.

(b) Apply seal packing to the cylinder head as shown in
,,, Q1‘ " "" the illustration.

ilglllfllill |i||||l||||i||u||Q|||| Seal packing:

:> <: @i;;>i
-ililifii-I ElII~'=iIIli'I'I~'='Iili=I~'

Part No. 08826-00080 or equivalent

(c) Install the 2 gaskets to the head cover.
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SW20
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Iiat
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\° PIBO35

Hexagon
Wrench

/ P1673‘;

(d)

6.

7.

8.
(8)

(b)

(0)

Install the head cover with the 10 seal washers and
bolts. Uniformly tighten the bolts in several passes.
Torque: 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.)

INSTALL NO.4 TIMING BELT COVER
Install the timing belt cover with the 3 bolts.
Torque: 8.0 N-m (82 kgf-cm, 71 in.-Ibf)

INSTALL NO.3 TIMING BELT COVER
ST202:
Install the timing belt cover with the 5 bolts.
Torque: 8.0 N-m (82 kgf-cm, 71 in.-Ibf)

SW20:
Install the timing belt cover with the 6 bolts.
Torque: 8.0 N-m (82 kgf-cm. 71 in.-Ibf)

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.
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9. INSTALL TIMING BELT TENSIONER
Install the tensioner with the 2 bolts.
Torque: 21 N~m (210 kgf-cm, 15 ft-Ibf)

10. INSTALL NO.1 IDLER PULLEY
(a) Apply adhesive to 2 or 3 threads of the pivot bolt.

Adhesive:
Part No. 08833-00080, THREE BOND 1344.
LOCTITE 242 or equivalent

(b) Install the plate washer and pulley with the pivot bolt.
Torque: 52 N-m (530 kgf-cm. 38 ft-Ibf)

(c) Check that the idler pulley moves smoothly.

11. INSTALL EXHAUST CAMSHAFT TIMING PULLEY
(a) 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.

(bl

(c) Using SST (A), install the pulley bolt.
SST 09960-10010 (09962—01000, 09963-01000)
Torque:

59 N-m (600 kgf-cm. 43 ft-Ibf)
41 N-m (420 kgf-cm. 30 ft-Ibf) for SST

HINT (On vehicle):
0 Use SST (B).
SST 09249-63010
I Use a torque wrench with a fulcrum length of

340 mm (13.39 in.).

4~\4»»<?I'<“~4i4&<,\9~UI’,R

I
I
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12. CONNECT TIMING BELT TO CAMSHAFT TIMING
PULLEYS
(See steps 14 to 17 on pages EG—61 to 64)

13. INSTALL SPARK PLUGS
Using SST, install the 4 spark plugs.
SST 09155-16100
Torque: 18 Nam (180 kgf-cm, 13 ft-Ibf)

14. SW20:
INSTALL GROUND STRAP
Install the ground strap with the bolt.

15. INSTALL OIL PRESSURE SWITCH
(a) Apply adhesive to 2 or 3 threads.

Adhesive:
Part No. 08833-00080. THREE BOND 1324 or
equivalent

(b) Install the oil pressure switch.
Torque: 15 N-m (150 kgf-cm, 11 ft-Ibf)

16. INSTALL LH ENGINE HANGER
Install the LH engine hanger with the 2 bolts.
Torque: 44 N-m (450 kgf-cm. 32 ft-Ibf)
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P16719

INSTALL INJECTORS AND DELIVERY PIPE
Install a new grommet to each injector.
Apply a light coat of gasoline onto a new O—ring, and

New install it to each injector.
O-Ringa

la)
( - lb)( »e

New Grommet
ZHQ70

While turning the injector clockwise and counter-(cl
/<\// clockwise, push it to the delivery pipe. Install the 4

Push
/ PI6760

6;\;<~i \

4I

T) F ..‘ O T
. i ~ 4

Q6762’K‘) L/New Insulator’ I mggfi

‘O
0 Q .

X ' /I -" .:'\?.v;;.'?¢ '
\\ gt.‘ a‘

\/
0.® \

\*'Li~\gig
‘\3;‘/

\Q
~\

/~@ \

Upward
~./Ll ’/e %M/I\

? "3

;\<

UM" injectors.Connector , ‘ _ _ _ _
, / 6 (d) Posltlon the injector connector upward.

0
Tu rn

space, ‘1, (e) Install the 2 spacers and 4 new insulators to the
“>\ cylinder head.

_. --:\'

)0‘ ""
W V -»/ / g \ (f) Attach the 4 injectors together with the delivery pipe

s Q \ _/5 to the cylinder head.
(9) ' 'Temporarily install the 3 bolts holding the delivery

pipe to the cylinder head.

\ \\\\ (h) Check that the injectors rotate smoothly.

P16759

HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O—rings. Replace the
O—rings.

4*!’ ‘Q?’ (i) Position the injector connector upward.
I5’ ~ 09%

/ Connector
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(j) Tighten the 3 bolts holding the delivery pipe to the
cylinder head.
Torque: 29 N-m (300 kgf-cm, 21 ft-Ibf)

18. INSTALL ENGINE WIRE
(a) Install the engine wire protector to the 2 mounting

bolts of the No.2 timing belt cover.

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

(c) Connect the 4 injector connectors.
HINT: The No.1 and No.3 injector connectors are
brown, and the No.2 and No.4 injector connectors are
gray.

19. INSTALL INTAKE MANIFOLD
(a) Install a new gasket and the intake manifold with the

4 bolts and 3 nuts. Uniformly tighten the bolts and
nuts in several passes.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

,2--~ =,.- -.,->-
I§_._j"j._,.I /-
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lnstall the hose clamp and engine wire protector with
the bolt.

P1685

SW29 2°. SW20!
' INSTALL ALTERNATOR COVER

r/I 6/
\ \//\'/ \/ Q

\/\i\/LU >'@i‘gW~..- ‘I\

_\Ij\
- 5Q\

P1688?

@ll 13%
—i H

Z4 $7
_IL"c ~*".I.;‘§\v

11 -e-itis

swzl’ \)§é*5) _1C

;I o o \- '
P168518

Pivot Bolt. I‘L?

{»g~€>\ ¥

Install the alternator cover with the 2 bolts.

SW20:
INSTALL ALTERNATOR BRACKET
Install the alternator bracket with the 3 bolts and 2
nuts.
Torque: 43 N-m (440 kgf-cm. 32 ft-Ibf)

swzo Adjusting I 22. SW20:
Lock 5°" INSTALL ALTERNATOR

@
7

WE’ @I
Adjusting
Bolt

Pivot Bolt

Install the alternator with the pivot bolt and adjusting
lock bolt. Do not tighten the bolts yet.

P1685

SW20 Adjusting (b) Install the drive belt with the adjusting bolt.
I-°°k 5°“ (c) Tighten the pivot bolt and adjusting lock bolt.

Pl6856

Torque:
Pivot bolt

52 N-m (530 kgf-cm. 38 ft-Ibf)
Adjusting lock bolt

19 N-m (190 kgf-cm. 14 ft-Ibf)
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SW28)“ \Connector ) (d) Connect the alternator connector.
" (e) Connect the alternator wire with the nut and rubber

\ M/ i o
pg‘., .,_ p ca p.

' oI \
Q4 /

Cs} ¢
, \ ’-

$1fir
P1686

Sm, Fuel Return Hose 23. CONNECT FUEL INLET PIPE TO DELIVERY PIPE

y 1 > Torque 32 N m (330 kgf cm 24 ft lb

SW20 Fuel Return Hose

ER

Pl6755
P15855

Gg‘ (a) Connect the fuel inlet pipe to the delivery pipe with 2
’! new gaskets and the union bolt

' = 1 2 bolts.
lm‘ _.)_)"._4'I' Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

‘|l‘!!E';‘ i‘i‘I|::' : . . I . f)

wt-~' (b) Install the fuel inlet pipe to the cylinder head with the
/ 0 l I’ 1 I

0 I

1 @, § )’"’ , CONNECT FUEL RETURN HOSE TO FUEL
@ F//w /l/nil , 90¢’ . PRESSURE REGULATOR

uel Inlet Pipe

Qi“‘
-géI!E %i;5
§\

Fuel lnl

I it" M54=

112199

6mm
Hexagon
Wnch

l/

// e/J~ /j"QT“c _ ,ItiI '>r-\

1

( 25. INSTALL ACIS VALVE ASSEMBLY
Turyk (a) Using a 6 mm hexagon wrench, install a new gasket

0 ‘L. ‘.q and the ACIS valve assembly with the 3 bolts. Uni-
L6 1‘ ‘i

3“ formly tighten the bolts in several passes.
g __ . Cable Torque: 19 N~m (190 kgf-cm. 14 ft-Ibf)..§,}/
: Bracket (b) ST202;

Install the cable bracket on the LH engine hanger with
( the bolt.

PIGKB

 )y (c) Install the No.1 ACIS valve stay with the 2 bolts.
\-» ,// Alternatel ti hte h b

%i~ *§'%P\,1 .7’}O721 v
OI <I

\ \ flf’ y 'g n t e olts.

” ‘ i é Cylinder head side
I, 19 N-m (190 kgf-cm. 14 ft-Ibf)

~ I /( ACIS valve side0 Q)‘ \4 V Q .‘_.~I 4 \ 21 N-m (210 kgf-cm, 15 ft-Ibf)7 , Drv :§
 5 ‘ ° \ 16805
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J (d) Install the No.2 ACIS valve stay with the 4 bolts.5 Alternately tighten the bolts.
Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)

3/.2 05;;F II!0%J i-is
..f\

PCV hose U/‘U (e) Connect the PCV hose to the port of the ACIS valve
J? assembly.//tiLs!

‘Q.

"’< /Qy’ Q»
SW20 Rubber Section

Qkt
§7-*"4'/'(

3//£'§[/ /$22/'J~J
\Vacuu

A Pipe\

9I Kg‘7,15» /QM@227‘

ST202:
INSTALL 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
8.5 N-m (87 kgf-cm. 75 in.-Ibf)

Nut
21 N-m (210 kgf-cm. 15 ft-Ibf)

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 several 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
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INSTALL AIR TUBE, VSV AND VACUUM TANK
ASSEMBLY

\ ~ (a) Install the air tube with the bolt.g ,¢—- \\ ' it -
] I  ‘
/XA.A VQ/ 6? p‘ >

) (b) Connect the following hoses:
(1) Air hose to port of ACIS valve
(2) Vacuum hose (from vacuum sensor) to vacuum

pipe on ACIS actuator
(3) Vacuum hose (from VSV for ACIS) to ACIS

actuator V

51202) ‘ HINT (On vehicle): Connect the following hose:
\ T (1) Air hose (from air cleaner hose) to air tube

x (2) 2 air hoses (from A/C idle—up valve) to air tube

(2) (‘ll
P1695‘?

ST202} \\_\\‘ _’ (3) 2 air hoses (from air control valve on PS pump) to
\ \ air tube

T ‘_‘\ (4) (4) Vacuum hose (from vacuum sensor) to vacuum
_ pipe on air tube

at J
Ir.-2

Install the VSV and vacuum tank assembly with the 2
bolts and nut.
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‘I :1:
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ST202} j (d) Connect the following hoses:
\\_ C (1) Vacuum hose (from VSV for fuel pressure

control) to fuel pressure regulator

(2) Vacuum hose (from VSV for fuel pressure
control) to intake manifold

(3) Vacuum hose (from vacuum tank) to intake
manifold

(4) Vacuum hose (from VSV for ACIS) to air tube

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

SW20:
INSTALL VSV AND VACUUM TANK ASSEMBLY
Install the VSV and vacuum tank assembly with the 3
bolts.

Connect the following hoses:
(1) Vacuum hose (from VSV for fuel pressure

control) to fuel pressure regulator
(2) Vacuum hose (from VSV for fuel pressure

control) to intake manifold
(3) Vacuum hose (from vacuum tank) to intake

manifold
(4) Vacuum hose (from VSV for ACIS) to ACIS

actuator
(5) Vacuum hose (between VSV and actuator for

ACIS) to clamp on intake manifold
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‘ $%>1>/ 30. REMOVE INTAKE MANIFOLD STAY
Install the intake manifold stay with the bolt and nut.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

CONNECT ENGINE WIRE
Connect the following connectors, ground cable and
clamps:
(1) Knock sensor connector

(2) VSV connector for ACIS
(3) VSV connector for fuel pressure control
(4) Oxygen sensor connector to bracket
(5) Ground cable
(6) 2 wire clamps to brackets

INSTALL WATER BYPASS PIPE
Install a new gasket to the water pump cover.
Install a new O—ring to the bypass pipe.
Apply soapy water on the O—ring.
Connect the water bypass pipe to the water bypass
hose and water pump cover.

Z5319
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, Wire Bracket » (9)
<\ ) “ rt -k the 2 nuts and 2 bolts.
\ s§'@,fi Q A ‘ Torque:

-. Q firsQ‘ Q

“‘ <. I» 51 ,0

\/\Q’Si \@§>~ 7“$%’i°~’;4t;:z'-4v’~
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Water
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Bypass 1' _ .1-7.
Hose

P16798
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" Is : ‘Quit
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(3)
<2) GI”

0 (C)

PI 6797

Install the bypass pipe and engine wire bracket with

Nut
10 N-rn (100 kgfcm, 7 ft-Ibf)

Bolt
24 N-m (240 kgf-cm, 18 ft-Ibf)

Secure the water bypass hose with the hose clamp.
Install the engine wire clamp to the wire bracket.

Install the No.3 exhaust manifold heat insulator with
the 3 bolts.
Torque:

12 mm bolt heed
18 N-m (180 kgficm, 13 ft-Ibf)

14 mm bolt head
37 N-m (380 kgf-cm, 27 ft-Ibf)

ST202:
INSTALL WATER OUTLET
Install a new gasket to the cylinder head.
Connect the water bypass hose to the water outlet
and install the water outlet with the 3 nuts.
Torque: 20 N-m (200 kgf-cm, 15 ft-Ibf)

Connect the following connectors:
(1) Oil pressure switch connector
(2) Water temperature sensor connector
(3) Water temperature sender gauge connector
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SW20:
INSTALL WATER OUTLET AND HOUSING
ASSEMBLY
lnstall a new gasket to the cylinder head.
Connect the water bypass hose to the water outlet,
and install the water outlet and housing assembly
with the 3 nuts.
Torque: 20 N-m (200 kgf-cm. 15 ft-Ibf)

Connect the following connectors:
(1) Oil pressure switch connector
(2) Water temperature sensor connector
(3) Water temperature sender gauge connector

Install the fuel inlet pipe to the water outlet with the
nut. A A
Torque: 9.0 N-m (92 kgf-cm. 80 in.-Ibf)
lnstall the fuel return pipe to the water outlet with nut.
Torque: 9.0 N-m (92 kgf-cm. 80 in.-Ibf)

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

lnstall the gasket and throttle body with the 4 bolts.
Torque: 21 N-m (210 kgf-cm. 15 ft-Ibf)?
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.)
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(c) Connect the following hoses:
(1) Vacuum hose (from upper port of BVSV) to

throttle body
(2) Water bypass hose (from water bypass pipe) to

throttle body

(3) Water bypass hose (from water outlet) to throttle
body

(4) PCV hose to cylinder head cover

(d) Connect the following connectors:
(1) Throttle position sensor connector
(2) ISC valve connector

36. INSTALL EXHAUST MANIFOLD
(a) lnstall a new gasket and the exhaust manifold with the

6 nuts. Uniformly tighten the nuts in several passes.
Torque: 50 N-m (510 kgf-cm. 37 ft-Ibf)

(b) lnstall the LH exhaust manifold stay with the 3 bolts.
Alternately tighten the bolts.
Torque: 58 N-m (590 kgf-cm, 43 ft-Ibf)
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P16742

¢ZQ}

le l
ihiie

P168118

\
Y

W rA

/15
ZJ

/g_. / \ 31 N m (380 kgf cm, 21 ft Ibf)
68

1..
$9
L Jg Torque: 20 N-m (200 kgf-cm, 15 ft-Ibf)

. \ ,\
‘X /4 Vwe \/

,_' ‘,4; 1 ‘ Install the RH exhaust manifold stay with the 3 bolts
7 la and nut. Alternately tighten the bolts and nut

\
Q’: §

1 ‘ Torque: 58 N-m (590 kgf-cm, 43 ft-Ibf)
\ @$3‘@ w .

< @ IV I 25
W

%‘ _

X ' J ~_

\ r\ Q Y 9
" '1 Q Torque: 58 N-m (590 kgf-cm. 43 ft-Ibf)

n/_ /V

_, / \ ’ Q \ I Install the RH exhaust manifold stay with the 2 bolts
V ' and nut. Alternatel ti hten the bolts and nut.

A ( f

3T2°2______ _\ y I (6) ST202
I\iI_ fi lnstall the No.2 exhaust manifold heat insulator with

§\\- K the 2 bolts.
£7, Torque: 20 N-m (200 kgf-cm, 15 ft-Ibf)

_ I

P167411

swzo R ' (f) SW20:
 /9% lnstall the No.2 exhaust manifold heat insulator with

§:H I Q‘ fé the 3 bolts.
I /I Torque:
I 12mm head

Q7 / 20 N-m (200 kgf-cm. 15 mu)
Q bl W 14 mm head. k _

{x . e -

P1 47

I W \\_-K I (g) Install the No.1 exhaust manifold heat insulator with
\ / the 2 bolts 8fid 2 rTUfS.
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ST202 \ X

1

L 37. ST202:
%_Z// INSTALL ALTERNATOR BRACKET AND RH FRONT

I E"9I"e ENGINE HANGER
i H F . .V. a ge lnstall the alternator bracket and engine hanger with
\ 9 the 3 bolts.

P
Alt t "erna or \ p
Bracket u ‘ Q"?

oi ‘ - T
. ‘-té
‘ ix‘

E43
Pl6703

\-Al@%“%if-* .9\ °.Mo’"6
aé"‘*@_v’

”“é‘§?*\.I'“@=‘
P16702

ST202 »
ZLL

Ground
Strap . ' ea.//5!} J7!

Q its‘ahk

<3
\ 1!;§\‘

M}\

F’4 */
Zea

P16701

Connector ,\

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

/ as. ST202:
INSTALL ALTERNATOR

ST202 \ '
\ I

~ (a) Install the alternator with the 2 bolts.
Torque:

12 mm head
19 N-m (190 kgf-cm, 14 ft-Ibf)

14 mm heed
52 N-m (530 kgf-cm, 38 ft-Ibf)

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

ST202 W. J V (c) Connect the alternator connector
ITG '-$ ‘K (d) Connect the alternator wire with the nut and rubber

// I >53 q ~§(5-eyé‘ :9
5-P<.$‘i/‘ '~' Te

A’ i§>
Clam 4/Q’

ST2£2/

\

3/ \,o
1

\ <1 & <%e,<‘\

<§\i\

_,/

<\§\‘\(®

Q»%¢

Z_:,/)'\Z-J €§9

/\
he .$\sé

&iimh1 D\ Rx
Ye;

P16941

if u\~ O cap.
: Q *° / (e) lnstall the wire to the clamp on the rear end cover.

v = I‘

(f) Install the drive belt with the adjusting bolt.
K‘ (g) Tighten the pulley nut.

Torque: 39 N-m (400 kgf~cm, 29 ft-Ibf)
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i‘il..-weV..e.
>€\'@i'\\§\

$SW20

\ INSTALL RH FRONT ENGINE HANGER AND ENGINE
Engine\_ ,, WIRE BRACKET
Hanger _ Engine (a) lnstall the engine hanger and wire bracket with the 4
‘\ \ . Wire bolts. Alternately tighten the bolts.

_ \ .4; Bracket_ ID
\ -; -
K *1; é-<0‘? Torque:
§\§\ ‘ilfi Cylinder heed side

K;>/ I 39 N-m (400 kgf-cm, 29 ft-Ibf)
Clamp I M6846 RH engine mounting bracket side

60 N-m (620 kgf-cm, 45 ft-Ibf)
(b) lnstall the engine wire to the clamp on the wire brack-

91.

40. INSTALL DISTRIBUTOR
(a) Turn the crankshaft clockwise, and position the slit of

the intake camshaft as shown in the illustration.

I§i. ~3* s ‘kg/
*fe

.2
C \

_,

Slit/
egi
Q»
\.

(b) lnstall a new O—ring to the distributor housing.
(c) Apply a light coat of engine oil on the O—ring.

/j\d /

€ New O-Ring
‘@1312 212327

. . .:.;,m
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(d) Align the cutout portion of the coupling with the
groove of the housing.

(e) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.

(f) Lightly tighten the 2 bolts.

(9) Connect the 4 high—tension cords to the spark plugs
(h) lnstall the high—tension cord clamp with the 3 bolts

(i) Connect the distributor connector.

41. FILL WITH ENGINE COOLANT
42. START ENGINE AND CHECK FOR LEAKS
43. PERFORM ENGINE ADJUSTMENT

(See pages EG—12 to 41)
RECHECK ENGINE COOLANT LEVEL AND OIL
LEVEL

44.
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CYLINDER BLOCK
COMPONENTS FOR DISASSEMBLY AN6"""
ASSEM B LY (ST202)

No.1 Piston Ring
(Compression Ring) No.2 Piston Ring (Compression Ring)
Oil Ring (Side Rail) Oil Ring (Expander)

Piston

i\iZ’@' I@ '"'° i \

Connecting RodBearIng » i Flywheel
Connecting Rod Cap " ‘\

0 O-Ring K"°°" S % / I»*‘ ‘Ti I Z °—¢ 0-Ring ~ \
0;\\

Q P 1é;3’__’@\§}\>1

J6&9?;.\§»'*

~\

Water Pump and
Water Pump y K§§)\'¢-, '
Cover Assembly 6*

Idler Pul|ey'®

(‘D :5 U! O -1

’ q—ie Snap Ring
_ @i—Pisto_n Pin

Q Q/——~—Q Connecting Rod Bushing *

Connecting Rod Wt i> . . .
PS Pump Bracket C __ _ ' 5"I‘T -312'-

Cylinder Block X cw \\ Gasket
‘Gasket 5Pi.",/ OilNozzle

_ _ \ ~ \ . , .- 9%‘, ‘ Oil Cooler

I I \ ew ~ 0?»
O" P“'“'° ‘. .:,I§'_.I. “e . \ I’:
O Crankshaft--® I V,7‘-3 rankshaft 1 ‘J \ 1 \ ’ \\ ( 2 Oil Cooler Bracket

Front Oil \ ‘ v O O-Ring
- ’ 9Seal 3,“

_ _ y Mi——i-Crankshaft Thrust Washer
25 mm Length Bolt Mam Beanng M - B ' C

 w am earmg ap
35 mm Length BoIt

8.0 iez, 71 In.-Ibf) -._

mofi re -i

0Gasket 

6 5 (66 58 in Ibfl

Oil Strainer

9 0 (92 80 In Ibf)

\

No.2 Oil Pan

0 O-Ring%
90(92 80 In Ibfl

» 1 .‘

/\/__, / '

/1"
4/I

\-\-

|
If‘)\g ._4Q

Q
/

‘g-‘_

iii

Oil Dipstick
and Guide

Rear End Plate

I

" *-'1‘ \ R I‘ fV I e$)\  ’ Va eie av

\\é,r\/ '\. ("\.\l\./Ff’Q\ \ - . Rear Oil Seal
\ /~ /'4" RealOI| Seal (Q\*\Bracket \ , I he - ~ / Y I

5?’ 13 _ I <7"_ Retainer
O 5 C \ e. c

re\-wires;

Seal Washer

Oil Pan Baffle Plate

N01 Oil Pan

10 mm Heed Bolt
12 I120 9)

12 mm Head Bolt
21 (210 15)lesii/ Q<@—————-—Drain Plug

, \ ‘I/., ~—“ii-'=>\4Gaske‘
N-rn (kgf-cm,ft~lbf) : Specified

O Non-reusable part
fir Precoated part

torque

Pl6958
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY (SW20)

No.1 Piston Ring
(Compression Ring) No.2 Piston Ring (Compression Ring)
Oil Ring (Side Rail) O" Ring (Expander)

(')i——¢ Snap Ring
Piston Piston Pin

ConnectingRod Bushing *

Ii‘ A.6./“J4'5

L"z9

er‘,

fie.4'r
”e‘.‘_

_.E.-§§ijz,’.©\§\®e
2’\:<\’‘6*“:/‘

s’%./an .°\°Ha"
aft

G \-wipe:

and Guide
Rear End Plate

K
' Oil Dipstick

Connecting Rod ' {T

' ‘ ‘. I. K-<-2%:

Connecting Rod Bearing 67 moi“) 9 I. Hywheel

O O-Ring Knock Sensor @ Z
_ . _ \ II

Water Pump and ,ttgT\ /
Water Pump ae \ _/ , ‘D up Relief Valve
Cover Assembly 5 Crankshaft

A ’%1’Q\*<§,§\ . _ Rear Oil Seal
IL Q /_€Q-1"{’\\< Rear Oil Seal “Q

Cylinder Block J “ V)‘; Retainer
§ Gasket O Seal Washer

Q Gasket I \ Oil Nozzle
, ~~'O“~0" CoolerOil Pump t ¢' @ ‘ \\ . O_Ring
'2 1 ( I

9 Crankshaft I I44 ' I \ 0 \ 1 \\ V Oil Cooler Bracket
Crankshaft - ’ \ \ '\ ‘V O_R;ng

. 9
Front Oil
Seal *3

~ § w)———Crankshaft Thrust Washer
Main Bearing _25 mm Length Bolt M Main Bea,-mg Cap

90(92 80m Ibf)
35 mm Length Bolt -‘80(82 11 In Ibf)

Oil Pan Baffle Plate1 /-if
0 Gasket Q ,/"_\ ’

if » -' ' No.1 Oil Pan
Oil Strainer I

¢\ Q

It 'r:»T\4“§5(‘~i‘i~37%‘

"\..
?\

65l66 58in Ibf) 7
_ I 10 mm Heed Bolt

- 9 1212 I123. 9:18
_ ' ' A - mm ea olt. O R|l1g\’ I 1 21 ‘210’ 15)

No.2 Oil Pan o)i—prein Plu9
. ~ , ' \ 0 Gasket

N‘m (kgf-cm, ft-Ibf) : Specified torque
O Non-reusable part
at Precoated part

\\

Pl80lll
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t I " .' ~‘_ PREPARATION FOR DISASSEMBLY
-\\\“‘“I" IIIII "11, >

I,“ (See Components for Disassembly and Assembly)
F%\‘\ 1. REMOVE FLYWHEEL

§ Remove the 8 bolts and flywheel.
E P .2 "»-- ,

_ W

Pl5698

/ I 2. REMOVE REAR END PLATE
K _) ‘) Remove the bolt and end plate.
wig @ g 3. INSTALL ENGINE T0 ENGINE STAND FOR
/ Q0 ,7!’ " DISASSEMBLY

“it - e
V Z;

C P167110

ST202 Q Q 4. ST202:
sq“ L REMOVE PS PUMP BRACKET A
‘ 0’ ee R th 3blt dPS b ktQ ('\ emove 9 O S an pump rac 9 .‘-ee-:'.-e»§~" M >
e 5-Q '
/ til *~ eIX l L I’i..,,..,. I

5. REMOVE TIMING BELT AND PULLEYS
(See pages EG—49 to 55)

6. REMOVE CYLINDER HEAD
(See pages EG-72 to 88)

7. REMOVE OIL PANS AND OIL PUMP
I (See pages EG—386 and ass)

4/ii)»\_

\

Z? 8. REMOVE OIL DIPSTICK AND GUIDE
Remove the bolt

2*KW e.
/

‘Y~\

e,§<~:\
OUse fX

\;\it

i0
ull

Pl 6724

Q X . (al . .
O_Ring (b) Pull out the oil dipstick guide, and remove it and the OII

lgyv dipstick.
~ _ . . .” ‘P (c) Remove the O ring from the oil dipstick guide\ s.

ffiQ C rp
eIAVE
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9. ST202:
REMOVE IDLER PULLEY BRACKET FOR
ALTERNATOR DRIVE BELT
Remove the 2 bolts and idler pulley bracket.

10. REMOVE WATER PUMP AND WATER PUMP
COVER ASSEMBLY

(a) SW20 w/o A/C:
Remove the bolt (A).

(b) Loosen and remove the 3 bolts in the sequence
shown, and remove the water pump and water pump
cover assembly.

(c) Remove the O—ring from the water pump cover.

11. REMOVE OIL COOLER
(a) Disconnect the water bypass hose from the cylinder

block.

(b) Remove the relief valve, seal washer and oil cooler.
(c) Remove the O—ring from the oil cooler.

12. REMOVE OIL COOLER BRACKET
(a) Remove the 4 bolts and oil cooler bracket.
(b) Remove the 2 O—rings from the oil cooler bracket.
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E» V. SST 13. REMOVE KNOCK SENSOR
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Using SST, remove the knock sensor.
SST 09816-30010

CYLINDER BLOCK DISASSEMBLY ‘°‘"“°'
(See Components for Disessembly and Assembly)
1. REMOVE REAR OIL SEAL RETAINER

Remove the 6 bolts, retainer and gasket.

2. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator measure the thrust clearance

d%/ while moving the connecting rod back an forth.

I

7

% \ Standard thrust clearance
0.160 - 0.312 mm (0.00:-:3 — 0.0123 in.)

_ ' Maximum thrust clearancir

\%\¢._,

/Q, In-I l '/ 'f,§X / I 0.35 mm (0.01ae in.)

3. REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE

(a) Check the matchmarks on the connecting rod and cap
to ensure correct reassembly.

P0352?

N3%
\

Q\g\
zjawHk

>QéZ)\/ \/%\/&
9\

.,

» =2
.

I \
\

EMB146

If the thrust clearance is greater than maximum re
W797, place the connecting rod assembly. If necessary, re-

place the crankshaft.

(b) Remove the 2 connecting rod cap nuts.
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Using a plastic—faced hammer, lightly tap the con-
necting rod bolts and lift off the connecting rod cap.
HINT: Keep the lower bearing inserted with the con-
necting rod cap.

Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

Clean the crank pin and bearing.
Check the crank pin and bearing for pitting and scrat-
ches.
If the crank pin or bearing is damaged, replace the
bearings. If necessary, grind or replace the crankshaft.

Lay a strip of Plastigage across the crank pin.

lnstall the connecting rod cap.
(See step 7 on page EG—I53)
Torque: 67 N-m (680 kgf-cm. 49 ft-Ibf)
NOTICE: Do not turn the crankshaft.
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() Remove the connecting rod cap.
{:5 (See procedure (b) and (c) above)
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Measure the Plastigage at its widest point.
Standard oil clearance:

STD
0.024 — 0.055 mm (0.0009 — 0.0022 in.)

U/S 0.25
0.023 — 0.069 mm (0.0009 —~ 0.0027 in.)

Maximum oil clearance:
0.08 mm (0.0031 in.)

If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank-
shaft.
HINT: If using a standard bearing, replace it with one
having the same number marked on the connecting
rod cap. There are 3 sizes of standard bearings,
marked '1", '2” and "3" accordingly.
Standard sized bearing center wall thickness:

Mark '1'
1.484 —— 1.488 mm (0.0584 — 0.0586 in.)

Mark '2'
1.488 — 1.492 mm (0.0586 — 0.0587 in.)

Mark '3'
1.492 — 1.496 mm (0.0587 —- 0.0588 in.)

Completely remove the Plastigage.

REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES
Using a ridge reamer, remove all the carbon from the
top of the cylinder.
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Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

bearing through the top of the cylinder block.
J (c) Push the piston, connecting rod assembly and upper

HINT:
0 Keep the bearings, connecting rod and cap to-

gether.
0 Arrange the piston and connecting rod assembl-

ies in the correct order.

CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance

screwdriver
Standard thr-ust clearance:

_ . ' ‘ 0.020 ~ 0.220 mm (0.000e - 0.0087 in.)
Q)’ Maximum thrust clearance:

(Q \ 0.30 mm (00118in)
” If the thrust clearance is greater than maximum, re-

place the thrust washer as a set.
Thrust washer thickness‘

2.440 — 2.490 mm (0.0961 — 0.0980 in.)
/A” 6 2 6 REMOVE MAIN BEARING CAPS AND CHECK OIL

\ (RT? To/§§ Q, I 1 CLEARANCE
,\/géw W (a) Uniformly loosen and remove the 10 main bearing cap

\ bolts in several passes, in the sequence shown.

/ 2/ (b) Using 2 screwdrivers, pry out the main bearing cap,
‘ ’ /// L \ and remove the 5 main bearing caps, 5 lower bearings

/¢’\ and 2 lower thrust washers (No.3 main bearing cap
c only).
QN h\ HINT:

, 0 Keep the lower bearing and main bearing cap
\ / together.

wfwrv, 0 Arrange the main bearing caps and lower thrust
(\\\ r P0586 washers in the correct order.
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Lift out the crankshaft.
HINT Keep the upper bearing and upper thrust wash-§§& $96.... with the cylinder block.

Clean each main journal and bearing
Check each main journal and bearing for pitting and
scratches.
If the journal or bearing is damaged, replace the bear-
ings. If necessary, grind or replace the crankshaft

Place the crankshaft on the cylinder block
Lay a strip of Plastigage across each journal

lnstall the main bearing caps.
(See step 5 on page EG—152)
Torque: 59 N-m (600 kgf-cm, 44 ft-Ibf)
NOTICE: Do not turn the crankshaft.

Remove the main bearing caps.
(See procedure (a) and (b) above)
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No.1 No.2 No.3 No.4

‘ii.. Q 5 ,1 Mark
->00 ' O 12or3

IupNo.5

Mark
1, 2, 3, 4 or 5

P1570’;

W

(j) Measure the Plastigage at its widest point.
Standard clearance:

No.3
STD

0.028 — 0.047 mm (0.0011 -— 0.0019 in.)
U/S 0.25

0.027 — 0.067 mm (0.0011 — 0.0026 in.)
Others 7

EM7944

0.018 — 0.037 mm (0.0007 — 0.0015 in.)
U/S 0.25

0.019 — 0.059 mm (0.0007 — 0.0023 in.)
Maximum clearance:

0.08 mm (0.0031 in.)

HINT: If replacing the cylinder block subassembly, the
bearing standard clearance will be:

No.3
0.030 — 0.057 mm (0.0012 —— 0.0022 in.)

Others
0.020 — 0.047 mm (0.0008 — 0.0019 in.)

If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank-
shaft.
HINT: If using a standard bearing, replace it with one
having the same number. If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers imprinted on the cylin-
der block and crankshaft, then selecting the bearing
with the same number as the total. There are 5 sizes
of standard bearings, marked "1", "2", "3", "4" and "5"
accordingly.

EM81 0
EM7669 Zii964 __ Number marked

-1 I’\J (A)Cylinder block

? "3" T O T T ? TCrankshaft 2

T T T M T T T TUse bearing 5

EXAMPLE: Cylinder block "2" + Crankshaft "1"
= Total number 3 (Use bearing “3")

v002ao
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Reference
Cylinder block main journal bore diameter:

Mark '1'
59.020 — 59.026 mm (2.3236 — 2.3239 in.)

Mark '2'
59.026 — 59.032 mm (2.3239 — 2.3241 in.)

Mark '3'
59.032 — 59.038 mm (2.3241 — 2.3243 in.)

Crankshaft journal diameter:
Mark '0'

54.995 — 55.000 mm (2.1652 — 2.1654 in.)
Mark '1'

54.990 — 54.995 mm (2.1650 — 2.1652 in.)
Mark '2'

54.985 — 54.990 mm (2.1648 — 2.1650 in.)
Standard sized bearing center wall thickness:

No.3
Mark '1'

1.992 — 1.995 mm (0.0784 — 0.0785 in.)
Mark '2'

1.995 — 1.998 mm (0.0785 — 0.0787 in.)
Mark '3'

1.998 — 2.001 mm (0.0787 — 0.0788 in.)
Mark '4' I

2.001 — 2.004 mm (0.0788 — 0.0789 in.)
Mark '5'

2.004 — 2.007 mm (0.0789 — 0.0790 in.)
Others

Mark '1'
1.997 — 2.000 mm (0.0786 — 0.0787 in.)

Mark '2'
2.000 — 2.003 mm (0.0787 — 0.0789 in.)

Mark '3'
2.003 —— 2.006 mm (0.0789 — 0.0790 in.)

Mark '4'
2.006 —— 2.009 mm (0.0790 — 0.0791 in.)

Mark '5'
2.009 — 2.012 mm (0.0791 — 0.0792 in.)

Completely remove the Plastigage.

7. REMOVE CRANKSHAFT
‘ Lift out the crankshaft

EM8038

Q (3) ' -
‘N (b) Remove the 5 upper bearings and 2 upper thrust

Q ‘ 1/ “ washers from the cylinder block.
(/ \“\\ \

l
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HINT: Arrange the main bearing caps, bearings and
thrust washers in the correct order.

REMOVE OIL NOZZLES
Using a 5 mm hexagon wrench, remove the bolt and
oil nozzle. Remove the 4 oil nozzles.

EGOII|—°0

LINDER BLOCK INSPECTION

CLEAN CYLINDER BLOCK
Remove gasket material
Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.
Clean cylinder block
Using a soft brush and solvent, thoroughly clean the
cylinder block.

INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder head gasket
for warpage.
Maximum warpage:

0.05 mm (0.0020 in.)
If warpage is greater than maximum, replace the cylin-
der block.
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INSPECT CYLINDER FOR VERTICAL SCRATCHES
O y Q ~ Visually check the cylinder for vertical scratches.

O Q ° If deep scratches are present, replace the cylinderU0 O CE‘?-0
O 79 U@u°C90J block.

?2%»Q.
J9 @l

INSPECT CYLINDER BORE DIAMETER
-. I-s--»\\ hLJ HINT: There are 3 sizes of the standard cylinder bore

,\ \

75750 %.\~/.§@\. :0/?\:s~K 0z\.'\\J)\G*/0OvQ()() “0G“as.0
/

Mark 1, 2 or 3
P16784

I;
"\

M diameter, marked "1", "2" and "3" accordingly. The
mark is stamped on the top of the cylinder block.

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axialW .

\& directions.
(:1 Standard diameter:
EV “COG” C‘,-bf“ Mark '1'

U.//Q ~©.ug@~: ee.000 - ee.010 mm (3.3ese - 3.3862 in.)
\ ' ”f/’ -0“ Mark 20..

_S '3‘-¢

t(:) LIS

Front 4- @ '
Axi

® Dire

' 10 mm
A: (0.39 in.)
B

-25- 10 mm
5,5522, (0.39 in.) Z1l854

u

u

__/

05%,.(C§‘Q”\\Q%°°®l)@ §=0%) P1565?

5;)» ee.010 - ee.020 mm (3.3ee2 - 3.3eee in.)P I05/¢$@ Mark -3-
(:> I_D F

'aI

86.020 — 86.030 mm (3.3866 — 3.3870 in.)
Maximum diameter:

Dwection 86.23 mm (3.3949 in.)
If the diameter is greater than maximum, replace the

Ctio" cylinder block.

REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mrn (0.008 in.), using a
ridge reamer, grind the top of the cylinder.
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PISTON AND CONNECTING ROD ‘°""°'
/_\\ DISASSEMBLY

1/ ‘,7’?!I,-9'
Pl5651

,,<\_

r>‘E k0 0* \
P15662

%-/Ix PI5663

‘V. Qi
39$\ P15664

1. CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston
pin.
If any movement is felt, replace the piston and pin as
a set.

2. REMOVE PISTON RINGS
(a) Using a piston ring expander, remove the 2 compres-

sion rings.

(b) Remove the 2 side rails and oil ring expander by hand.
HINT: Arrange the piston rings in correct order only.

3. DISCONNECT CONNECTING ROD FROM PISTON
1 (a) Using a small screwdriver, pry out the 2 snap rings.

0-

i:,.._---I(ll._‘ ' \

y (b) Gradually heat the piston to 80 — 90°C (176 —
“Q” 80—90°C 194°

Q

\a

P15665
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(c) Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod.

i@.E:(3

HINT:
0 The piston and pin are a matched set.
I Arrange the pistons, pins, rings, connecting rods

and bearings in the correct order.

EG4ll(—0I

PISTON AND CONNECTING ROD
INSPECTION
1. CLEAN PISTON 2
(a) Using a gasket scraper, remove the carbon from the

piston top.

(b) Using a groove cleaning tool or broken ring, clean the
piston ring grooves.

(c) Using solvent and a brush, thoroughly clean the
piston.
NOTICE Do not use a wire brush
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Front Mark
(Cavity)

“@
s J /

Mark
1, 2 Or 3
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P15671 212079

Mark
1,2 or 3

INSPECT PISTON
Inspect piston oil clearance
HINT: There are 3 sizes of the standard piston diame-
ter, marked "I', '2' and "3' accordingly. The mark is
stamped on the piston top.

Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 45.0 mm
(1.772 in.) from the piston head.
Piston diameter:

Mark '1'
85.970 — 85.980 mm (3.3846 -— 3.3850 in.)

Mark '2'
85.980 - 85.990 mm (3.3850 — 3.3854 in.)

Mark '3'
85.990 - 86.000 mm (3.3854 — 3.3858 in.)

Measure the cylinder bore diameter in the thrust di-
rections. (See step 4 on page EG—139)
Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:

0.020 — 0.040 mm (0.0008 — 0.0016 in.)
Maximum oil clearance:

0.06 mm (0.0024 in.)
If the oil clearance is greater than maximum, replace
all the 4 pistons. If necessary, replace the cylinder
block.
HINT (Use new cylinder block): Use a piston with the
same number mark as the cylinder bore diameter
marked on the cylinder block.
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Inspect piston ring groove clearance
Using a feeler gauge, measure the clearance between
new piston ring and the wall of the ring groove.
Ring groove clearance:

No.1
0.040 — 0.080 mm (0.0016 — 0.0031 in.)

No.2
0.030 — 0.070 mm (0.0012 — 0.0028 in.) EG

If the clearance is greater than maximum, replace the
piston.
Inspect piston ring end gap
Insert the piston ring into the cylinder bore.
Using a piston, push the piston ring a little beyond the
bottom of the ring travel, IIO mm (4.33 in.) from the
top of the cylinder block.

Using a feeler gauge, measure the end gap.
Standard and gap:

No.1
0.330 — 0.550 mm (0.0130 — 0.0217 in.)

No.2
0.450 —- 0.670 mm (0.0177 — 0.0264 in.)

Oil (Side rail)
0.150 — 0.500 mm (0.0059 - 0.0197 in.)

Maximum end gap:
No.1

0.85 mm (0.0335 in.)
No.2

0.97 mm (0.0382 in.)
Oil (Side rail)

0.80 mm (0.03‘I5 in.)
If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maximum,
even with a new piston ring, replace the cylinder
block.

Inspect piston pin fit
At 60°C (I40°F), you should be able to push the
piston pin into the piston pin hole with your thumb.
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INSPECT CONNECTING ROD
Inspect connecting rod alignment
Using a rod aligner and feeler gauge, check the con-
necting rod alignment.
0 Check for bend.
Maximum bend:

0.05 mm (0.0020 in.) per 100 mm (3.94 in.)
If bend is greater than maximum, replace the connect-
ing rod assembly.

I Check for twist
Maximum twist:

0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connect-
ing rod assembly.

Inspect piston pin oil clearance
Using a caliper gauge, measure the inside diameter of
the connecting rod bushing.
Bushing inside diameter:

22.005 — 22.017 mm (0.8663 —- 0.8668 in.)

Using a micrometer, measure the piston pin diameter.
Piston pin diameter:

21.997 — 22.009 mm (0.8660 — 0.8665 in.)

Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.
Standard oil clearance:

0.005 — 0.011 mm (0.0002 — 0.0004 in.)
Maximum oil clearance:

0.05 mm (0.0020 in.)
If the oil clearance is greater than maximum, replace
the bushing. If necessary, replace the piston and
piston pin as a set.
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C. If necessary, replace connecting rod bushing
(a) Using SST and a press, press out the bushing.

SST 09222-30010

Pl 5677

Q (C)
Oil Hole

C)

(b) Align the oil holes of a new bushing and the connect-
ing rod.
Using SST and a press, press in the bushing.
SST 09222—30010

EM7329

/Qt...‘/A.
IF15678

(d) Using a pin hole grinder, hone the bushing to obtain
the stand d ' 'ar specified clearance (see step B above)
between the bushing and piston pin.

I EM1322

(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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CRANKSHAFT INSPECTION AND REPAIR

INSPECT CRANKSHAFT FOR CIRCLE RUNOUT
Place the crankshaft on V—blocks.
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 maximum, replace
the crankshaft.
INSPECT MAIN JOURNALS AND CRANK PINS
Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journal diameter: ,

STD
54.985 — 55.000 mm (2.1648 — 2.1654 in.)

U/S 0.25
54.745 —— 54.755 mm (2.1553 — 2.1557 in.)

Crank pin diameter:
STD

47.985 — 48.000 mm (1.8892 —1.8898 in.)
U/S 0.25

47.745 — 47.755 mm (1.8797 — 1.8801 in.)
If the diameter is not as specified, check the oil clear-
ance (See steps 3 and 6 on pages EG-131 to 134). If
necessary, grind or replace the crankshaft.
Check each main journal and crank pin for taper and
out—of—round as shown.
Maximum taper and out—of—round:

0.02 mm (0.0008 in.)
If the taper and out—of—round is greater than maxi-
mum, replace the crankshaft.
IF NECESSARY, GRIND AND HONE MAIN
JOURNALS AND/OR CRANK PINS
Grind and hone the main journals and/or crank pins to
the finished undersized diameter (See procedure in
step 2).
lnstall new main journal and/or crankshaft pin under-
sized bearings.
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CRANKSHAFT OIL SEALS REPLACEMENT

1.
A.
(B)

(bl

(<1)

(8)
lb)

(C)
(d)

HINT: There are 2 methods (A and B) to replace the oil
seal which are as follows:

REPLACE CRANKSHAFT FRONT OIL SEAL
If oil pump is removed from cylinder block:
Using a screwdriver and hammer, tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil pump body edge.
SST 09226-10010
Apply MP grease to the oil seal lip.

If oil pump is installed to the cylinder block:
Using a knife, cut off the oil seal lip.
Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

Apply MP grease to a new oil seal lip.
Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil pump body edge.
SST 09226-10010
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2.
A.

(8)

(b)

(C)

B.
la)
(b)

(C)
(d)

REPLACE CRANKSHAFT REAR OIL SEAL
If rear oil seal retainer is removed from cylinder
block:
Using a screwdriver and hammer, tap out the oil seal.

Using SST and a hammer, tap in a new oil seal until its
surface is flush with the rear oil seal retainer edge.
SST 09223-63010
Apply MP grease to the oil seal lip.

If rear oil seal retainer is installed to cylinder block:
Using a knife, cut off the oil seal lip.
Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

Apply MP grease to a new oil seal lip.
Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil seal retainer edge.
SST 09223-63010
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PISTON AND CONNECTING ROD ‘"°°'i°"
ASSEMBLY
1. ASSEMBLE PISTON AND CONNECTING ROD
(a) Using a small screwdriver, install a new snap ring on

one side of the piston pin hole.

Pl5679

9%‘‘‘C 194» F).

(b) Gradually heat the piston to 80 — 90°C (176 —

fazcaw" V
Front Mark

J
lProtru§Lon)

Nl / if

Pl5575

(c) Coat the piston pin with engine oil.
(d) Align the front marks of the piston and connecting

rod, and push in the piston pin with your thumb.

Pl5680

<

/1
\Q‘V

,9§3@§:fl

iv
(e) Using a small screwdriver, install a new snap ring on

the other side of the piston pin hole.

~\

’\,f) P15663

l Pl5664

2. INSTALL PISTON RINGS
(a) Install the oil ring expander and 2 side rails by hand.

/ l\ '\ 5 -(N S ~, A
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Compression

No.1
Compression
Ring

Lower Side
Rail

P1568

41%-Q
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PO5335

Using a piston ring expander, install the 2 compres-
sion rings with the code mark facing upward.
Code mark:

R

Position the piston rings so that the ring ends are as
shown.
NOTICE: Do not align the ring ends.

INSTALL BEARINGS
Align the bearing claw with the groove of the connect-
ing rod or connecting cap.
Install the bearings in the connecting rod and con-
necting rod cap.
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cvuuorzn a|_oc|< ASSEMBLY
(See Components for Disassembly and Assembly)

HINT:
0 Thoroughly clean all parts to be assembled.
I Before installing the parts, apply new engine oil

to all sliding and rotating surfaces.
O Replace all gaskets, O—rings and oil seals with

new parts.

1. INSTALL OIL NOZZLES
Using a 5 mm hexagon wrench, install the oil nozzle
with the bolt. Install the 4 oil nozzles.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)

2. INSTALL MAIN BEARINGS
HINT:
0 Main bearings come in widths of 19.2 mm (0.756

in.) and 23.0 mm (0.906 in.). lnstall the 23.0 mm
(0.906 in.) bearings in the No.3 cylinder block
journal position with the main bearing cap. lnstall
the 19.2 mm (0.756 in.) bearings in the other
positions.

I Upper bearings have an oil groove and oil holes;
lower bearings do not.

(a) Align the bearing claw with the claw groove of the
cylinder block, and push in the 5 upper bearings.

(b) Align the bearing claw with the claw groove of the
main bearing cap, and push in the 5 lower bearings.
HINT: A number is marked on each main bearing cap
to indicate the installation position.
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INSTALL UPPER THRUST WASHERS
lnstall the 2 thrust washers under the No.3 journal
position of the cylinder block with the oil grooves
facing outward.

PLACE CRANKSHAFT ON CYLINDER BLOCK

INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS
lnstall the 2 thrust washers on the No.3 bearing cap
with the grooves facing outward.

lnstall the 5 main bearing caps in their proper loca-
tions.
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 main bearing cap bolts.
Install and uniformly tighten the 10 bolts of the main
bearing cap in several passes, in the sequence shown.
Torque: 59 N-m (600 kgf-cm. 44 ft-Ibf)
Check that the crankshaft turns smoothly.
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Check the crankshaft thrust clearance.
I Using a dial indicator, measure the thrust clear-

ance while prying the crankshaft back and forth
with a screwdriver.

Standard thrust clearance:
0.020 — 0.220 mm (0.0008 — 0.0087 in.)

Maximum thrust clearance:
0.30 mm (0.0118 in.)

If the thrust clearance is greater than maximum, re-
place the thrust washers as a set.
INSTALL PISTON AND CONNECTING ROD
ASSEMBLES
Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies into
each cylinder with the front mark of the piston facing
forward. '

INSTALL CONNECTING ROD CAPS
Match the numbered connecting rod cap with the
connecting rod.
lnstall the connecting rod cap with the front mark
facing forward.

Apply a light coat of engine oil on the threads and
under the nuts of the connecting rod cap.
Install and alternately tighten the 2 cap nuts in several
passes.
Torque: 67 N-m (680 kgf-cm. 49 ft-Ibf)
Check that the crankshaft turns smoothly.
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(f) Check the connecting rod thrust clearance.
0 Using a dial indicator, measure the thrust clear-

f ance while moving the connecting rod back and
\ forth.

— Standard thrust clearance:
//i/ \’, - 0.160 — 0.312 mm (0.0063 — 0.0123 in.)

Maximum thrust clearance:
0.35 mm (0.0138 in.)

If the thrust clearance is greater than maximum, re-EM7973

place the connecting rod assembly. If necessary, re-
place the crankshaft.
INSTALL REAR OIL SEAL RETAINER
lnstall a new gasket and the retainer with the 6 bolts.

‘* ' Torque: 9.0 N-m (92 kgf-cm. 80 in.-Ibf)

I H P15654

/ 1“
*1

, ‘\ SST POST ASSEMBLY“Q-L
Q “Q;-\é,) (See Components for Disassembly and Assembly)

' {Fr “$\ 1. INSTALL KNOCK SENSOR
 /L inssgglltthe knock sensor.

I ; _ Torque: 37 N-m (380 kgf-cm. 27 ft-Ibf)
l \k“Q\ "‘ '@

\ P15Tl9

\ J 2. INSTALL OIL COOLER BRACKET
J@) Q (a) Clean the oil cooler bracket contact surface on the

J cylinder block.

I :.;I. ‘$3 -§
I §‘..a;' I I \\\“‘*3 \ O 3 Ll

/ ws 0%
(b) lnstall 2 new O—rings to the oil cooler bracket.
(c) Apply a light coat of engine oil on the small O—ring.

Q

_/
New
O-Ring

P15689
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(d) lnstall the oil cooler bracket with the 4 bolts.
Torque: 6.5 N-m (66 kgf-cm. 58 in.-Ibf)

3. INSTALL OIL COOLER
(a) Clean the oil cooler contact surface on the oil cooler

bracket.

(b) lnstall a new O—ring to the oil cooler.

(c) Apply a light coat of engine oil on the threads and
under the head of the relief valve.

(d) lnstall the oil cooler with a new seal washer and the
relief valve.
Torque: 59 N-m (600 kgf-cm, 44 ft-Ibf)

(e) Connect the water bypass hose to the cylinder block.
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4. INSTALL WATER PUMP AND WATER PUMP
COVER ASSEMBLY

(a) lnstall a new O—ring to the water pump cover.

(b) Install the water pump and water pump cover assem-
bly with the 3 bolts. Tighten the bolts in the sequence
shown.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-Ibf)

(c) SW20 w/o A/C:
lnstall the bolt (A).
Torque: 19 N-m (190 kgf-cm, 14 ft-Ibf)

5. ST202:
INSTALL IDLER PULLEY BRACKET FOR
ALTERNATOR DRIVE BELT
Install the idler pulley bracket with the 2 bolts.
Torque:

Water pump side
19 N-m (190 kgf-cm, 14 ft-Ibf)

Cylinder block side
23 N-m (230 kgf-cm. 17 ft-Ibf)

INSTALL OIL DIPSTICK AND GUIDE
lnstall a new O—ring to the oil dipstick guide.
Apply soapy water to the O—ring.
Insert the oil dipstick guide into the guide hole of the
cylinder block.
lnstall the oil dipstick and guide with the bolt.

6.
(8)
lb)
(C)

id)

7. INSTALL OIL PUMP AND AND OIL PAN
(See pages EG—391 to 394)

8. INSTALL CYLINDER HEAD
(See pages EG—-106 to 126)

9. INSTALL TIMING BELT AND PULLEYS
(See pages EG—58 to 65)
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srzoz , Q 10. ST202:
\§\"\ 9 4) t-_ lg INSTALL PS PUMP BRACKET
‘I > ‘P’ es ta lnstall the PS um bra t 'pl ; 0 p p cke with the 3 bolts.

!%:!'@'- £0 _ D Torque: 43 N-m (440 kgf-cm. 32 ft-Ibf)

Z_ WY?
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Y
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EM7333

Y

Qi-v

44>.6 Q Q , 11. DISCONNECT ENGINE FROM ENGINE STAND
-¢\ \/ 1 7° $

tl ,

. \\ I O J I /€ E6
l L‘ l l P1797l

,/ 12. INSTALL REAR END PLATE
54 Q‘ " lnstall the rear end plate with the bolt.
aw;QAg,’ 9 Torque: 9.3 N-m (95 kgf-cm, a2 in.-Ibf)
A ° 0

"=15'
"/t

13. INSTALL FLYWHEEL
Apply adhesive to 2 or 3 threads of the bolt end.
Adhesive:

Part No. 08833-00070, THREE BOND 1324
or equivalent

\ / (b) lnstall the flywheel on the crankshaft.
' _ (C)

1. Is\ ‘ xi)

Q
U‘_a

E? \$
C.°

-I
7

/ » _ L
\~\‘\‘\\“')!I;""vv

/ V&‘_.-\ Q0 I-"2

.6
3/(Q 7/
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Install and uniformly tighten the 6 bolts in several
passes, in the sequence shown.
Torque: 107 N-m (1.090 kgf-cm. 79 ft-Ibf)
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SERVICE SPECIFICATIONS
SERVICE DATA

Tune—up Battery specific gravity at 20°C (68° F))

High—tension cord resistance Limit

Alternator drive belt deflection

ST202

SW20

w/ A/C

w/o A/C

Alternator drive belt tension (Reference)

ST202

SW20

Valve clearance (Cold)

w/ A/C

w/o A/C

New belt
Used belt

New belt
Used belt

New belt

Used belt

New belt

Used belt
New belt

Used belt

New belt

Used belt

Intake
Exhaust

Valve clearance adjusting shim (for repair part)

Ignition timing

Idle speed

ST202

No.00

No.53

No.1 0

No.1 5

No.20

No.25

No.30

No.35

No.40

No.45

No.50

No.55

No.60

No.65

No.70

No.75

No.80

No.85

No.89

w/ Daytime running light system

w/o Daytime running light system

SW20 w/ Daytime running light system

w/o Daytime running light system

1.25 — 1.27

25 kQ per cord

10 - 11 mm (0.39 — 0.43111.)
13 — 13 mm (0.51 - 0.33111.)
11 - 14 mm (0.43 — 0.55111.)
12 — 1s mm (0.47 - 0.11 in.)
3 — 12 mm (0.35 - 0.47111.)
10 - 15 mm (0.39 — 0.59111.)

686 — 785 N (70 — 80 kgf)

294 — 441 N (30 — 45 kgf)

461 — 706 N (47 — 72 kgf)

353 — 610 N (36 —— 62 kgf)

539 — 637 N (55 — 65 kgf)

245 — 392 N (25 — 40 kgf)

0.15 - 0.25 mm (0.006 — 0.010 Irl)
0.28 - 0.38 mm (0.011 - 0.015111)

2.500 mm (0.0984 in.)

2.550 mm (0.1004 in.)

2.600 mm (0.1024 in.)
2.650 mm (0.1043 in.)
2.700 mm (0.1063 in.)
2.750 mm (0.1083 in.)

2.800 mm (0.1102 in.)
2.850 mm (0.1122 in.)
2.900 mm (0.1142 in.)
2.950 mm (0.1161 in.)
3.000 mm (0.1181 in.)
3.050 mm (0.1 201 in.)

3.100 mm (0.1220 in.)
3.150 mm (0.1240 in.)
3.200 mm (0.1260 in.)
3.250 mm (O.1280 in.)
3.300 mm (0.1299 in.)
3.350 mm (0.1319 in.)
3.390 mm (0.1335 in.)
10° BTDC @ idle
(w/ Terminals TE1 and E1 of check connector connected)

750 i 50 rpm

700 i 50 rpm

850 i 50 rpm

750 i 50 rpm

Idle CO Concentration 0—0.5%
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lntake

manifold

vacuum

at idle speed 60 kPa (450 mmHg, 17.7 in.Hg)

Compression

pressure

at 250 rpm STD
Limit

Difference of pressure between each cylinder

1,226 kPa (12.5 kgf/cm’, 178 psi) or more

981 kPa (10.0 kgf/cm’, 142 psi)

98 kPa (1.0 kgfcm’. 14 psi) or less

Timing belt

tensioner

Protrusion 10.0 — 11.0 mm (0.394 - 0.433 in.)

Cylinder head Warpage

Cylinder block side

Intake manifold side
Exhaust manifold side

Valve seat
Refacing angle

Contacting angle
Contacting width

Limit

Limit

Limit

0.20 mm (0.0079 in.)

0.20 mm (0.0079 In.)

0.30 mm (0.0118 in.)

30°,-15°, 75°
45°
1.0 — 1.4 mm (0.039 — 0.055 in.)

Valve guide

bushing

Inside diameter
Outside diameter (for repair part) STD

O/S 0.05

6.000 — 6.018 mm (0.2362 — 0.2369 in.)

11.033 — 1 1.044 mm (0.4344 —— 0.4348 in.)

11.088 -— 11.099 mm (O.4365 — 0.4370 in.)

Valve Valve overall length

Vale face angle

Stem diameter

Stem oil clearance

Margin thickness

STD lntake
Exhaust

Limit Intake

Exhaust

Intake
Exhaust

STD lntake

Exhaust

Limit lntake
Exhaust

STD
Limit

99.80 — 100.20 mm (3.9291 —— 3.9449 in.)
98.55 — 99.25 mm (3.8917 — 3.9075 in.)
99.30 mm (3.9094 in.)
98.35 mm (3.8720 in.)
44.5° 1
5.960 — 5.975 mm (0.2346 — 0.2352 in.)
5.955 — 5.970 mm (0.2344 — 0.2350 in.)
0.025 — 0.058 mm (0.0010 - 0.0023 in.)
0.030 — 0.063 mm (0.0012 -— 0.0025 in.)
0.08 mm (0.0031 in.)
0.10 mm (0.0039 in.)
0.8 — 1.2 mm (0.031 — 0.047 in.)
0.5 mm (0.020 in.)

Valve spring Squareness

Free length

Limit
lntake

Exhaust
Installed tension at 35.4 mm (1.394 in.) lntake

Exhaust

2.0 mm (0.079 in.)
43.15 mm (1.7000 in.)
43.34 mm (1.7053 in.)
153 — 190 N (15.5 - 19.4 kgf, 35.5 - 42.8
153 —— 180 N (15.6 -— 18.4 kgf, 34.4 —- 40.6 f)

Valve lifter Lifter diameter

Lifter bore diameter
Oil clearance STD

Limit

30.975 — 30.985 mm (1.2195 — 1.2199 in.)
31.000 — 31.021 mm (1.2205 — 1.2213 in.)
0.015 — 0.046 mm (0.0006 — 0.0018 in.)
0.07 mm (0.0028 in.)

Manifold Warpage Limit Intake

Exhaust
0.30 mm (0.0118 in.)
1.00 mm (0.0394 in.)

ACIS valve Warpage Limit 0.20 mm (0.0079 in.)

VSV

for ACIS

Resistance at 20°C (68° F) 33-390
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Camshaft STD

Limit

STD

Limit

Thrust clearance

Journal oil clearance

Journal diameter

Limit

STD Intake

Exhaust

Circle runout
Cam lobe height

Limit lntake
Exhaust

0.100 —

0.30 mm

0.0025 —

0.08 mm

26.959 —

0.06 mm

42.610 —

41.010 —

0.240 mm (0.0039 — 0.0094 in.)

(0.01 19 in.)

(0.0031 in.)

(0.0024 in.)

42.50 mm (1.6732 in.)

39.90 mm (1.5709 in.)

0.062 mm (0.0010 —- 0.0024 in)

26.975 mm (1.0614 — 1.0620 in)

42.710 mm (1.6778 — 1.6815 in)

41.110 mm (1.6146 — 1.6185 in)

Cylinder block Cylinder head surface warpage Limit
Mark 1

Mark 2

Mark 3
Limit

Cylinder bore diameter STD
0.05 mm

86.000 —

86.010 —

86.020 —~

(0.0020 in.)

86.23 mm (3.3949 in.)

86.010 mm (3.3858 — 3.3862 in)

86.020 mm (3.3862 — 3.3866 in)

86.030 mm (3.3866 — 3.3870 in)

Piston and

piston ring

Mark 1

Mark 2

Mark 3

STD

Limit

No.1

No.2

No.1

No.2

Oil

No.1
No.2

Oil

Piston diameter STD

Piston oil clearance

Piston ring groove clearance

Piston ring end gap STD

Limit

85.970 —

85.980 —

85.990 —

0.020 —

0.06 mm

0.040 —

0.030 —

0.330 —

0.450 —

0.150 —

0.85 mm

0.97 mm

0.80 mm

85.980 mm (3.3846 — 3.3850 in)

85.990 mm (3.3850 — 3.3854 in)

86.000 mm (3.3854 — 3.3858 in)

0.040 mm (0.0008 -— 0.0016 in.)

(0.0024 in.)
0.080 mm (0.0016

0.070 mm (0.0012

0.550 mm (0.0130

0.670 mm (0.0177

0.500 mm (0.0059

(0.0335 in.)

(0.0382 in.)

(0.0315 in.)

— 0.0031 in.)
— 0.0025111.)
- 0.0217111.)
— 0.0254 in.)
- 0.0197 in.)

Connecting

rod

STD

Limit

Thrust clearance

Connecting rod bearing center wall thickness
(Reference) STD Mark 1

Mark 2

Mark 3

Connecting rod oil clearance STD STD

U/S 0.25

Limit

Rod bend Limit per 100 mm (3.94 in.)

Rod twist Limit per 100 mm (3.94 in.)

Bushing inside diameter

Piston pin diameter

STD

Limit

Piston pin oil clearance

0.160 —

0.35 mm

1.484 —

1.488 —

1.492 —

0.024 —

0.023 —

0.08 mm

0.05 mm

0.15 mm

22.005 —

21.997 —

0.005 —-

0.05 mm

0.312 mm (0.0063 — 0.0123 in.)

(0.0138 in.)

1.488 mm (0.0584

1.492 mm (0.0586

1.496 mm (0.0587

0.055 mm (0.0009

0.069 mm (0.0009

(0.0031 in.)
(0.0020 in.)
(0.0059 in.)

- 0.0555111.)
- 0.0597 in.)
— 0.0599 in.)
— 0.0022111.)
— 0.0027 in.)

22.017 mm (0.8663 — 0.8668 in)

22.009 mm (0.8660 — 0.8665 in)

0.011 mm (0.0002 — 0.0004 in.)

(0.0020 in.)

Crankshaft STD

Limit

Thrust clearance

Thrust washer thickness

0.020 —

0.30 mm

2.440 —

0.220 mm (0.0008 — 0.0087 in.)

(0.0118in.)

2.490 mm (0.0961 — 0.0980 in.)
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f Crankshaft Main journal oil clearance STD No.3 STD
(cont‘d) No.3 U/S 0.25

Others STD
Others U/S 0.25

Limit

Main journal diameter STD
U/S 0.25

Main bearing center wall thickness (Reference)
STD No.3 Mark 1

Mark 2

Mark 3
Mark 4
Mark 5
Mark 1

Mark 2

Mark 3
Mark 4
Mark 5

Crank pin diameter STD
U/S 0.25

Limit

Others

Circle runout

Main journal taper and out—of—round Limit
Crank pin taper and out—of—round Limit

0.028 — 0.047 mm (0.0011 — 0.0019 in.)

0.027 -— 0.067 mm (0.0011 — 0.0026 in.)

0.018 — 0.037 mm (0.0007 — 0.0015 in.)

0.019 — 0.059 mm (0.0007 —— 0.0023 in.)

0.08 mm (0.0031 in.)

54.985 — 55.000 mm (2.1648 — 2.1654 in)

54.745 — 54.755 mm (2.1553 — 2.1557 in)

1.992 — 1.995 mm (0.0784 — 0.0785 in.)

1.995 — 1.998 mm (0.0785 —— 0.0787 in.)

1.998 — 2.001 mm (0.0787 —— 0.0788 in.)

2.001 — 2.004 mm (0.0788 — 0.0789 in.)

2.004 — 2.007 mm (0.0789 — 0.0790 in.)

1.997 — 2.000 mm (0.0786 — 0.0787 in.)

2.000 — 2.003 mm (0.0787 —— 0.0789 in.)

2.003 -— 2.006 mm (0.0789 —— 0.0790 in.)

2.006 — 2.009 mm (0.0790 — 0.0791 in.)

2.009 — 2.012 mm (0.0791 — 0.0792 in.)

47.985 — 48.000 mm (1.8892 — 1.8898 in)

47.745 — 47.755 mm (1.8797 — 1.8801 in)

0.06 mm (0.0024 in.)

0.02 mm (0.0008 in.)

0.02 mm (0.0008 in.)

TORQUE SPECIFICATION
Part tightened N-m kgf-cm ft Ibf

Distributor x Cylinder head 39 400

Spark plug x Cylinder head 18 180

Oil pump pulley x Oil pump drive shaft 35 360

No.2 idler pulley x Oil pump 44 450

Timing belt tensioner x Cylinder head 21 210

No.1 idler pulley x Cylinder head 52 530

Crankshaft pulley x Crankshaft 107 1,090

ST202

SW20

RH engine mounting bracket x Cylinder block 52 530

60 620

Alternator x Alternator bracket (SW20) Pivot bolt
Adjusting lock bolt

52 530

19 190

Camshaft timing pulley x Camshaft
for SST

59 600

41 420

Alternator bracket x Cylinder head (ST202) 39 400

12 mm head
14 mm head

Alternator x Alternator bracket (ST202) 19 190

52 530

Idler pulley for alternator drive belt x Idler pulley bracket (ST202) 39 400

RH front engine hanger x Cylinder head 39 400

RH engine mounting bracket x Engine hanger (SW20) 60 620

Cylinder head x Cylinder block 1st

2nd
49 500

Turn 90°
Camshaft bearing cap x Cylinder head 19 190
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Cylinder head cover x Cylinder head 6.0 61 53 in.-lbf

No.4 timing belt cover x Cylinder head cover 8.0 82 71 in.-lbf

No.3 timing belt cover x Cylinder head 8.0 82 71 in.~lbf

LH engine hanger x Cylinder head 44 450 32

Delivery pipe x Cylinder head 29 300 21

lntake manifold x Cylinder head 21 210 15

Alternator bracket x Cylinder block (SW20) 43 440 32

Fuel inlet pipe x Delivery pipe 32 330 24

Fuel inlet pipe x Cylinder head 9.0 92 80 in.-lbf

ACIS valve x Intake manifold 19 195 14

No.1 ACIS valve stay x Cylinder head 19 195 14

No.1 ACIS valve stay X ACIS valve 21 210 15

No.2 ACIS valve stay x Cylinder head 18 180 13

No.2 ACIS valve stay x ACIS valve 18 180 13

ACIS valve cover x ACIS cover Bolt

Nut

8.5

21

87

210

75 in.-lbf

15

lntake manifold stay x lntake manifold 39 400 29

lntake manifold stay X Cylinder block 39 400 29

Water bypass pipe x Water pump cover 10 100 7

Water bypass pipe x Cylinder head 24 240 18

No.3 exhaust manifold heat insulator x Water bypass pipe 18 180 13

No.3 exhaust manifold heat insulator x Cylinder block 37 380 27

Water outlet x Cylinder head 20 200 15

Fuel inlet pipe X Water outlet 9.0 92 80 in.-lbf

Fuel return pipe x Water outlet 9.0 92 80 in.-lbf

Throttle body x ACIS valve 21 210 15

Exhaust manifold x Cylinder head. 50 510 37

Exhaust manifold stay x Exhaust manifold 58 590 43

Exhaust manifold stay x Cylinder block 58 590 43

No.2 exhaust manifold heat insulator x Exhaust manifold

12 mm head

14 mm head

20

37

200

380

15

27

No.1 exhaust manifold heat insulator x Exhaust manifold 20 200 15

Oil nozzle x Cylinder block 9.0 92 80 in.-lbf

Main bearing cap x Cylinder block 59 600 44

Connecting rod cap x Connecting rod 67 680 49

Rear oil seal retainer x Cylinder block 9.0 92 80 in.-lbf

Knock sensor x Cylinder block 37 380 27

Oil cooler bracket x Cylinder block . 6.5 66 58 in.-lbf

Oil cooler x Oil cooler bracket (Relief valve) 59 600 44

Water pump x Cylinder block 10 mm heed

12 mm head (SW20 w/o A/C)
7.5

19

76

190

66 in.-lbf

14

Idler pulley bracket for alternator drive belt x Cylinder block (ST202)

Water pump side
Cylinder block side

23

19

230

190

17

14

PS pump bracket x Cylinder block 43 440 32

Rear end plate x Cylinder block 9.3 95 82 in.~lbf

Flywheel x Crankshaft 107 1.090 79
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EFI SYSTEM
DESCRIPTION

/‘iii?

0
Fuel Pump Check Connector

Vehicle Speed
Sensor

- - A/0 Idle-Up Valve
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E6464 ENGINE — EFI SYSTEM
The EFI system is composed of three basic sub—systems: Fuel, Air Induction and Electronic
Control Systems.

FUEL SYSTEM
Fuel is supplied under constant pressure to the EFI injectors by an electric fuel pump. The
injectors inject a metered quantity of fuel into the intake manifold in accordance with signals
from the ECU (Engine Control Unit).

AIR INDUCTION SYSTEM
The air induction system provides sufficient air for engine operation.

ELECTRONIC CONTROL SYSTEM

The 3S—GE engine is equipped with a TOYOTA Computer Controlled System (TCCS) which
centrally controls the EFI, ESA, ISC, Diagnosis systems etc. by means of an ECU—formerly EFI
computer employing a microcomputer.
The ECU controls the following functions:

1. Electronic Fuel Injection (EFI)
The ECU receives signals from various sensors indicating changing engine operating conditions
such as:
0 lntake manifold pressure
I lntake air temperature
I Engine coolant temperature
I Engine speed
0 Throttle valve opening angle
I Exhaust oxygen content etc.
The signals are utilized by the ECU to determine the injection duration necessary for an optimum
air—fue| ratio.

2. Electronic Spark Advance (ESA)
The ECU is programmed with data for optimum ignition timing under all operating conditions.
Using data provided by sensors which monitor various engine functions (rpm, coolant tempera-
ture, etc.), the microcomputer (ECU) triggers the spark at precisely the right instant.

3. Idle Speed Control (ISC)
The ECU is programmed with target idling speed values to respond to different engine conditions
(coolant temperature, air conditioning ON/OFF, etc.). Sensors transmit signals to the ECU which
control the flow of air through the throttle valve bypass and adjust idle speed to the target value.

4. Diagnosis
The ECU detects any malfunctions and abnormalities in the sensor network and lights a check
engine warning light in the combination meter. At the same time, trouble is identified and a
diagnostic code is recorded by the ECU. The diagnostic corde can be read by the number of blinks
of the check engine warning light when terminals TE1 and E1 of the check connector are
connected. The diagnistic code are referred to in a later page. (See page EG—-182)

5. Self—Correction Function
If any sensor malfunctions, an average value recorded in the back—up circuit is substituted to
make driving possible. If danger is predicted, the engine is stopped and the check engine warning
light will light up.

6. Fail—Safe Function
In the event of the sensor malfunctioning. a back—up circuit will take over to provide minimal
driveability. and the check engine warning light will illuminate.
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OPERATION
FUEL SYSTEM

ST202 Fuel Pressure
Regulator

FueIPurnp
 ‘

/ / j4 9%
s

III,Q ‘we?
IC

A.. ('73)'3-""' \‘//" /w i Fuel Tank

Fuel Filter

SW20

Injector

FI
’ .T..</1" 'I'\_.__,j_;.4 I“ ‘g~@\© \ Fuel Filter183......

Z

:§\

P17771
P17772 213025

Fuel pumped up by the fuel pump, flows through the fuel filter and is distributed to each injector
at a set pressure maintained by the fuel pressure regulator.
The fuel pressure regulator adjusts the pressure of the fuel from the fuel line (high pressure side)
to a pressure 284 kPa (2.9 kgf/cm’, 41 psi) higher than the pressure inside the intake manifold,
and excess fuel is returned to the fuel tank through the return pipe.
Fuel is injected into the intake manifold according to signals from the ECU.
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AIR INDUCTION SYSTEM

ST202

SW20 ACIS Valve Assembly

P17773
P17774 213026

ACIS Valve Assembly
(Air lntake Chamber)

lntake Manifold

*\ T ‘

as
-2,“ 1 ~.{(((

Q" iil
ill

ThrottleBody ' ,
AirCleaner

1. is

l(QQ///W51$2

(Air lntake Chamber)
Throttle Body

4
" lntake Manifold

11$*1.S
/ 9

5:9’
Air Cleaner

Air is filtered through the air cleaner and the amount flowing to the air intake chamber is
determined according to the throttle valve opening in the throttle body and the engine speed.
lntake air controlled by the throttle valve opening is distributed from the air intake chamber to the
manifold of each cylinder and is drawn into the combination chamber.
At low temperatures the ISC valve opens and air flows through the ISC valve and the throttle
body, into the air intake chamber. During engine warming up, even if the throttle valve is
completely closed, air flows to the air intake chamber, thereby increasing the idle speed (first idle
operation). The air intake chamber prevents pulsation of the intake air. It also prevents intake air
interference in each cylinder.
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ELECTRONIC CONTROL SYSTEM

Knock Sensor i

\ 5 5 V7 777*‘ “ECU

ACISVSV

SW20 Knock Sensor

Ignition Main Relay * ACIS VSV Oxygen Sensor

Fuel Pressure A/C Idle-Up Valve
Control VSV Circuit Opening Relay

A;0115*\§;
{Q\f

 ‘ OXVgen Sensor

\ ‘5
Water Temperature lntake Alf

Temperature SensorSens“ EFI Main Relay

Water Temperature A/CI|d|e_Up Vajve
Sensor

. Vacuum Sensorlntake Air
Temperature Sensor \ §N1?» »

EFI Main Rela V; ""4. 3

\ { ECU

Circuit Opening 6/?’v  

E:i'.?;rs21ve
>

1'1 C02?

The control system consists of sensors which detect various engine conditions, and an ECU
which determines the injection volume (timing) based on the signals from the sensors.
The various sensors detect the intake air pressure, engine speed, oxygen density in the exhaust
gas, engine coolant temperature, intake air temperature and atmospheric pressure etc. and
convert the information into an electrical signal which is sent to the ECU. Based on these signals,
the ECU calculates the optimum ignition timing for the current conditions and operates the
injectors. The ECU not only controls the fuel injection timing, but also the self—diagnostic
function which records the occurrence of a malfunction, ignition timing control and idle speed
control.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

I00OF—I.

5*”-<43@-‘if’;% :54 6

as

09268-41045 Injection Measuring Tool Set

(09268 —41080)

(09253 -41 090)

(90405—09015)

No.6 Union

No.7 Union

No.1 Union

09268 -4501 2 EFI Fuel Pressure Gauge

%% 09631 -22020 Power Steering Hose Nut
14 x 17 mm Wrench Set

Fuel line flare nut

09816-30010 Oil Pressure Switch Socket Knock sensor

S
09842 —30070 Wiring 'F' EFI Inspection Injector

if
09843 — 18020 Diagnosis Check Wire

RECOMMENDED TOOLS
IG%—0I

»-ea? Q?

09082-00050 TOYOTA Electrical Tester Set

@@*==._=;*
%§

09200-00010 Engine Adjust Kit,

<s”a 67 09258-00030 Hose Plug Set Plug for vacuum hose, fuel hose
etc.
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EQUIPMEMT
EGOGH—@

Carburetor cleaner Throttle body

Graduated cylinder Injector

Soft brush Throttle body

Sound scope Injector

Tachometer

Torque wrench

Vacuum gauge

Thermometer
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Negative (-) Terminal Cable PRECAUTIQN A
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Before working on the fuel system. disconnect the
negative (—) terminal cable from the battery.
HINT: Any diagnostic code retained by the computer
will be erased when the negative (—) terminal cable is
disconnected.
Therefore, if necessary, read the diagnosis before dis-
connecting the negative (—) terminal cable from the
battery.
Do not smoke or work near an open flame when
working on the fuel system.
Keep gasoline away from rubber or leather parts.

2.

3.

ST202

ll

r~ / / Ba

SW20
Ta

12155712622 Check Connec

§/> \ :0‘

%
I1]\/lC@

1’) ‘ Q11 '
I T.

@Check Connector

Tachometer
ll§

chometer

0! C / ,(lc@ ~\
.-‘Q

/ \\ Q ai_ '

\

E2’//
Battery

213025

MAINTENANCE PRECAUTIONS j

1. CHECK CORRECT ENGINE TUNE—UP
(See page EG—12)
PRECAUTION WHEN CONNECTING GAUGE
Use battery as the power source for the timing light,
tachometer, etc.
Connect the tester probe of a tachometer to the termi-
nal IGG) of the check connector. F

2.
la)

lb)

it
‘Ivbe WRONG
\ 3¢.~'/’ ,,

i I CORRECT
-/.5‘
/

"9,ff Cg‘
3

atts“:0 e’

II

Y P17828

3. IN EVENT OF ENGINE MISFIRE, FOLLOWING
PRECAUTIONS SHOULD BE TAKEN _
Check proper connection of battery terminals, etc.
Handle high—tension cords carefully.
After repair work, check that the ignition coil termi-
nals and all other ignition system lines are reconne-
cted securely.
When cleaning the engine compartment, be especially

la)
lb)
(C)

ld)
careful to protect the electrical system from water.
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Negative (—) Terminal Cable

Q _.]__iii)gin

4. PRECAUTIONS WHEN HANDLING OXYGEN
SENSOR

(a) Do not allow the oxygen sensor to drop or hit against
an object.

(b) Do not allow the sensor to come into contact with
water.

EG48l—0I

IF VEHICLE IS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM. CB, ETC.)

If the vehicle is equipped with a mobile communica-
tion system, refer to the preaution in the IN section.

EGl30—I'II

AIR INDUCTION SYSTEM
1. Separation of the engine oil dipstick, oil filler cap, PCV

hose, etc. may cause the engine to run out of tune.
Disconnection, looseness or cracks in the parts of the
air induction system between the throttle body and
cylinder head will cause air suction and cause the
engine to run out of tune.

2.

E6434 *0!

ELECTRONIC CONTROL SYSTEM

1. Before removing EFI wiring connectors, terminals.
etc., first disconnect the power by either turning the
ignition switch OFF or disconnecting the negative (—)
terminal cable from the battery.
HINT: Always check the diagnostic code before dis-
connecting the negative (—) terminal cable from the
battery.

2. When installing the 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 EFI parts carefully,
especially the ECU.
Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal
contact can cause further troubles.
Do not open the ECU cover.

3.

4.

5.
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6.
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fin

LOCK
Poms

\

Q
SST
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FI2553

Fuel
O Pump

Connector

7
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1

8.

la)

(bl

la)
lb)

When inspecting during rainy weather, take care to
prevent entry of water. Also, when washing the
engine compartment, prevent water from getting on
the EFI parts and wiring connectors.
Parts should be replaced as an assembly.

Care is required when pulling out and inserting wiring
connectors.
Release the lock and pull out the connector, pulling on
the connectors.

Fully insert the connector and check that it is locked.

9. Use SST for inspection or test of the injector or its
wiring connector.
SST 09842 — 30070

IGLSK -01

FUEL SYSTEM

When disconnecting the high pressure fuel line, a
large amount of gasoline will spill out, so observe the
following procedures:
Disconnect the fuel pump connector.
Start the engine. After the engine has stopped on its
own, turn the ignition switch OFF.
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é Delivery Pipe 9 CORRECT
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Grommet O-Ring ,
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O-Ring

Grommet

Injector

Y P1777?

Put a container under the connection.
Slowly loosen the connection.
Disconnect the connection.
Plug the connection with a rubber plug.
Reconnect the fuel pump connector.

When connecting the flare nut or union bolt on the
high pressure pipe union, observe the following proce-
dures:

Union Bolt Type:
Always use a new gasket.
Tighten the union bolt by hand.
Tighten the union bolt to the specified torque.
Torque: 29 N-m (300 kgf-cm. 22 ft-Ibf)

Flare Nut Type:
Apply a light coat of engine oil to the flare nut, and
tighten the flare nut by hand.
Using SST, tighten theflare nut to specified torque.
SST 09631-22020
Torque:

Fuel pump side: 24 N-m (240 kgf-cm. 18 ft~lbf)
Others: 30 N-m (310 kgf-cm. 22 ft~lbf)

HINT: 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 the O—ring.
When placing a new O—ring on the injector, take care
not to damage it in any way.
Coat a new O—ring with spindle oil or gasoline before
installing—never use engine, gear or brake oils.

lnstall the injector to the delivery pipe and intake
manifold as shown in the illustration.
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ST202 5. Check that there are no fuel leaks after performing

‘+B\\ maintenance anywhere on the fuel system.
II FP\ SST (a) Using SST, connect terminals +B and FP of the check

mg“, \ connector.
,\ \\ 5 ssr 09843-18020

A ..'.l'\ 3 \!-/

E

> ¢;{;‘7'-1""(Q ((9 ‘ re»!

Check Connector

SW20

te/\
SST Check Connector

O ll
U II

Pl5160
P05692 212793

>,/

(b) Turn the ignition switch ON.
4F=. p NOTICE: Do not start the engine.Ugk

@

W

“O

P13663

(c) Pinch the fuel return hose
The ressure in the hi h ressu | ep ' ‘g p re l'n will rise to
approx. 392 kPa (4 kgf/cm’, 57 psi). ln this state,

‘ ‘\ check to see that there are no leaks from any part of
L \ the fuel system.

*-- Q NOTICE: Always pinch the hose. Avoid bending as it may
A \ cause the hose to crack.::;.~.;~ \ wt /

0
Q’/II

(d) Turn the ignition switch to LOCK.

9

°O

"“/V1S‘*0

Cf‘ ,.Q I/8,),

P13664
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"0

N Q

SST

“‘ \ ‘ .

“'@ ICheck Connector
P‘l5‘lS1 212101

SST O9843— 18020
(e) Remove the SST from the check connector.
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DIAGNOSIS SYSTEM
DESCRIPTION

EG4IL—0l

The ECU contains a built—-in self—diagnosis system by which troubles with the engine signal
network are detected and the check engine warning light on the combination meter lights up.
By analyzing various signals as shown in the later table (See page EG—~182) the ECU detects
system malfunctions relating to the sensors or actuators.
The self—diagnosis system has 2 modes, a normal mode and a test mode.
If a malfunction is detected when in the normal mode, the ECU lights up the check engine warning
light to inform the driver of the occurrence of a malfunction. (For some codes the light does not
come on.) The light goes OFF automatically when the malfunction has been repaired. But the
diagnostic code(s) remains stored in the ECU memory. The ECU stores the code(s) until it is
cleared by removing the EFI fuse with the ignition switch OFF.
The diagnostic code can be read by the number of blinks of the check engine warning light when
TE1 and E1 terminals on the check connector are connected. When 2 or more codes are
indicated, the lowest number (code) will appear first.
If a malfunction is detected when in the test mode, the ECU lights up the check engine warning
light to inform the technician of the occurrence of a malfunction (except for code Nos. 42, 43 and
51). In this case, TE2 and E1 terminals on the check connector should be connected as shown
later. (See page EG— 179).
In the test mode, even if the malfunction is corrected, the malfunction code is stored in the ECU
memory even when the ignition switch is OFF (except code Nos. 42, 43 and 51 ). This also applies
in the normal mode. The diagnostic mode (normal or test) and the output of the check engine
warning light can be selected by connecting the TE1, TE2 and E1 terminals on the check
connector, as shown later. (See page EG—179)
A test mode function has been added to the functions of the self—diagnosis system of the normal
mode for the purpose of detecting malfunctions such as poor contact, which are difficult to
detect in the normal mode. This function fills up the self—diagnosis system. The test mode can
be implemented by the technician following the appropriate procedures of check terminal
connection and operation described later. (See page EG—179) M7 M

CHECK ENGINE WARNING LIGHT CHECK

1. The check engine warning light will come on when the
ignition switch is at ON and the engine is not running.

2. When the engine is started, the check engine warning
"CHECK" Engine Warning Light light should 9° Off-

lf the light remains on, the diagnosis system has
Pom, detected a malfunction or abnormality in the system.
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DIAGNOSTIC CODES OUTPUT
(Normal mode)
To obtain an output of diagnostic codes, proceed
as follows:
1. Initial conditions
(a) Battery voltage 11 V or more
(b) Throttle valve fully closed (throttle position sensor

IDL points closed)
Accessories switched OFF
Engine at normal operating temperature
Turn the ignition switch ON.
NOTICE: Do not start the engine.

(C)
(d)
2.

ST202 3. Using SST, connect terminals TE1 and E1 of the check
_ connector.on (J m \\ _.. @@O |:§| g$1\ SST ssr 09843 18020 A

lflélfl

SW20

P15159

@ /
Check Connector

5-I\i

'0

Check Connector

TE1
E1

P051585 212795

P0777 w

4. Read the diagnostic code as indicated by the number
of flashes of the check engine warning light.
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_ Diagnostic Codes (See page EG—182)
No Malfunction _ _(a) Normal System Operation (no malfunction)

°-26 - The light will alternately blink ON and OFF at
0.26 second intervals.

(Seconds)
0.26

H0294 Z0OlOl

0.52

and m
Code No.13 Code No. 31

ONONON ONONONON

_; 0'1

OFF

bell ea
P01 921 202824

OFF

(Seconds)

F-

(C)
Malfunction detection (1st lime) MBIILIHCIIOH deiecrion (2nd lime)
(temporarily Ioccvdfld) lmulluwction indicator limp liqhln upI

Q—  

‘G SW IG sw IG sw I6 SW
ON ore‘ on or:

' I I Ilsi lime 2nd limo______l E _ _ _ _ _ _ _ . _ _._
Znips 1

EM9413

SST

I

‘if1
/ .~\-Qi *9”
fig‘

Q:5:-i=3,/;

!7L#JIlV

PC5333

(b) Malfunction Code Indication
0 In the event of a malfunction, the light will blink

every 0.52 seconds. The first number of blinks
will equal the first digit of a 2 digit diagnostic
code and, after a 1.5 second pause, the 2nd
number of blinks will equal the 2nd. If there are
two or more codes, there will be a 2.5 second
pause between each code.

0 After all the codes have been output, there will be
a 4.5 second pause and they will all be repeated
as long the terminals TE1 and E1 of the check
connector are connected.

HINT: In the event of a number of codes, indication
will begin from the smaller value and continue to the
larger.

2 Trip Detection Logic
Diagnostic codes 21 and 25 use "2 trip detection
logic". With this logic, when a malfunction is first
detected, the malfunction is temporarily stored in the
ECU memory. If the same case is detected again
during the second drive test, this second detection
causes the check engine warning light to light up.
The 2 trip repeats the same mode a 2nd time. (Howev-
er, the ignition switch must be turned OFF between
the 1st time and 2nd time.) In the Test Mode, the
check engine warning light lights up the 1st time a
malfunction is detected.
After the diagnosis check, remove the SST from the
check connector.
SST 09843-18020
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ST202
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SW20
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P05691
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SST
Check Connector

Eg TE2
D '!! E1

21302;

(Test mode)

HINT:
0 Compared to the normal mode, the test mode has

high sensing ability to detect malfunctions.
It can also detect malfunctions in the starter
signal circuit and air conditioner signal.
Furthermore, the same diagnostic items which
are detected in the normal mode can also be
detected in the test mode.

To obtain an output of diagnostic codes, proceed
as follows:
1. Initial conditions
(a) Battery voltage 1 1 V or more
(b) Accessories switched OFF
(c) Engine at normal operating temperature

2. First, using SST, connect terminals TE2 and E1 of the
check connector.
SST 09843-18020

3. Turn the ignition switch ON to begin the diagnosis in
F. pus/Y O the test mode.

\¢i(\ 100 K1

% “M5\\°

P13663
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HINT: To confirm that the test mode is operating.
check that the check engine warning light flashes
when the ignition switch is turned ON.
Start the engine and drive the vehicle at a speed of 10
km/h (6 mph) or higher.
Simulate the conditions of the malfunction described
by the customer.

Using SST, connect terminals TE1 and E1 of the check
connector.
SST O9843— 18020
Read the diagnostic code as indicated by the number
of flashes of the check engine warning light. (See page
EG— 182)

After the diagnosis check, remove the SST from the
check connector.
SST 09843-18020
HINT:
0 The test mode will not start if terminals TE2 and

E1 are connected after the ignition switch is
turned on.

I The starter signal and vehicle speed signal will be
diagnosed by the ECU as malfunctions, and code
Nos. 42 and 43 will be output, if the operation in
step 4 is not performed.

0 When the air conditioner is ON or when the
accelerator pedal is depressed, code No. 51
(Switch Condition Signal) is output, but this is not
abnormal.
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ST202 DIAGNOSTIC CODE CANCELLATION

After repair of the trouble area, the diagnostic code
retained in memory by the ECU must be cancelled out
by removing the EFI fuse 15A for 10 seconds or more,
depending on ambient temperature (the lower the
temperature, the forrger the fuse must be left out,‘ iwiith
the ignition switch OFF.
HINT:
0 Cancellation can also be done by removing the

negative (—) terminal cable from the battery, but
in this case, other memory systems (clock, etc.)
will also be cancelled out.

0 If the diagnostic 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.

0 If it is necessary to work on engine components
requiring removal of the battery terminal, a check
must first be made to see if a diagnostic code has
been recorded.

After cancellation, perform road test of the vehicle to
check that a normal code is now read on the check
engine warning light.
If the same diagnostic code appears, it indicates that
the trouble area has not been repaired thoroughly.

NIIlI—M

DIAGNOSIS INDICATION

When 2 or more codes are indicated, the lowest num-
bered code will appear first.
All detected diagnostic codes, except code Nos. 42,
43 and 51 under the test mode will be retained in
memory by the ECU from the time of detection until
cancelled out.
Once malfunction is cleared, the check engine warn-
ing light on the combination meter will go off but the
diagnostic code(s) remains stored in ECU memory
(except for code Nos. 42, 43 and 51 under the test
mode).
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DIAGNOSTIC CODES
HINT:

EDllI—lII

0 If a malfunction is detected during the diagnostic code check, refer to the circuit indicated in the table,
and turn to the corresponding page.

0 Your readings may vary from the parameters listed in the table, depending on the instruments used.

Code
No.

Number of
blinks of

Check Engine
Warning

Light

System
Check Engine

'1

Warning Light Diagnosis

Normal Test
Mode Mode

Trouble Area
*2

Memory See page

_. _ H1401 Normal No trouble code is recorded.

12  -
F|1606

RPM
Signal ON N.A

0 No G1, G2 or NE signal is input to the
ECU for 2 secs. or more after STA turns
ON.

0 Open in G and NE — circuits

Open or short in NE, G circuit
Distributor
Open or short in STA circuit
ECU

O
IG-5
EG-200

13 __lLlIllll_
Fl1607

RPM
Signal ON ON

NE signal is not input to ECU for 0.05 sec.
or more when engine speed is 1,500 rpm
or more.

Open or short in NE circuit
Distributor
ECU

O IG-5

14 _Jl_lllllllL

FI1608

Ignition
Signal ON N.A IG signal from igniter is not input to ECU

for 8 consecutive ignition.

Open or short in IGF or IGT
circuit from igniter to ECU
Igniter
ECU

O EG-201

21 _l'lllJl__

F|‘l609

Oxygen
Sensor
Signal

ON

N.A Open or short in heater circuit of oxygen
sensor for 0.5 sec. or more. (HT)

Open or short in heater
circuit of oxygen sensor
Oxygen sensor heater
ECU

ON

At normal driving speed (below 100 km/h
(60 mph) and engine speed is above 1,500
rpm), amplitude of oxygen sensor signal
(OX1) is reduced to between 0.35 — 0.70 V
continuously for 60 secs. or more.
‘3 (2 trip detection logic)

Open or short in oxygen
sensor circuit
Oxygen sensor
Open or short in vacuum
sensor circuit
Vacuum sensor
ECU

O EG-204
EG-286

22 __lllUIlL_

Fl1610

Water
Temp.
Sensor
Signal

ON ON
Open or short in water temp. sensor circuit
for 0.5 sec. or more. (THW)

Open or short in water temp.
sensor circuit
Water temp. sensor
ECU

O EG—199

24 QIIUIJIIIIL

Fl161‘l

lntake
Air
Temp.
Sensor
Signal

ON ON Open or short in intake air temp. sensor
circuit for 0.5 sec. or more. (THA)

Open or short in intake air
temp- circuit
lntake airtemp. sensor
ECU

O EG-198

25 _JlIUllU1ilJL

Fl2562

Air-Fuel
Radio
Lean
Mal-
function

ON ON

Oxygen sensor output in less than 0.45 V
for at least 90 secs. when oxygen sensor is
warmed up (racing at 1,500 rpm).
"3 (2 trip detection logic)

Engine ground bolt loose
Open in E1 circuit
Open in injector circuit
Fuel line pressure
(Injector blockage. etc.)
Open or short in oxygen
sensor circuit.
Oxygen sensor
Ignition system
Water temp. sensor
ECU

O
EG~204
EG-286

31 _l'Lllll_ll__
H1612

Vacuum
Sensor
Signal

ON ON
Open or short detected continuously for
500 msec. or more in vacuum sensor
sensor circuit. (PIM)

Open or short in vacuum
sensor circuit
Vacuum sensor
ECU

O EG—196

V0541!)



ENGINE — EFI SYSTEM EG-183

DIAGNOSTIC CODES (C0nt'd)
Number of

Code blinks of
No Check Engine

Warning
Light

System
Check Engine
Warning Light Diagnosis

*1

Normal Test
Mode Mode

Trouble Area
"2

Memory See page

41 _l1lUllUl_
H1614

Throttle
Position
Sensor
Signal

ON ON
Open or short detected in throttle position
sensor signal (VTA) for 0.5 sec. or more.

Open or short in throttle
position sensor circuit
Throttle position sensor
ECU

Q EG494

42 _liil.lllUiJl_

H1615

Vehicle
Speed
Sensor
Signal

OFF OFF

SPD signal is not input to the ECU for at
least 8 seconds during high load driving
with engine speed between 2,500 rpm and
5,000 rpm.

Open or short in vehicle
speed sensor circuit
Vehicle speed sensor
ECU

O _

43 Jllllll"UlIllL

H1616

Starter
Signal N.A. OFF Starter signal (STA) is not input to ECU until

TE1 and E1 are connected.

Open or short in starter
signal circuit
Open or short in IG SW or EFI
main relay circuit
ECU

X EG~2OO

52 _lilll1lill_lllL,.
Fl‘|618

Knock
Sensor
Signal

ON N.A.
With engine speed between 2,850 rpm and
7,300 rpm, signal from knock sensor is not
input to ECU for 2 revolutions. lKNKl

Open or short in knock
sensor circuit
Knock sensor (looseness, etc.)
ECU

Q _.

53 .JlILlL‘ill IlllfL
H1619

Knock
Control
Signal

ON NtA.
Engine speed is between 700 rpm and
7,300 rpm and ECU (for knock control)
malfunction is detected.

ECU X _

S1 _llJ'llifU'l_ll_

Fl‘l617

Switch
Condi-
tion
Signal

N.A. OFF
Displayed when A/C is ON or IDL contact
OFF with the check terminals E1 and TE1
connected.

A/C switch circuit
Throttle position sensor IDL
circuit.
Accelerator pedal, cable
ECU

X EG-194

REMARKS:
"ON" displayed in the diagnosis mode column indicates that the check engine warning light is lit up
when a malfunction is detected. "OFF" indicates thatthe check engine warning light does not light up
during malfunction diagnosis, even ifa malfunction is detected. ”N.A." indicates that the item is not
included in malfunction diagnosis.
"Q" in the memory column indicates that a diagnostic code is recorded in the ECU memory when a
malfunction occurs. "X" indicates that a diagnostic code is not recorded in the ECU memory even ifa
malfunction occurs. Accordingly, output of diagnostic results in normal or test mode is performed
with the ignition switch ON
"2 trip detection logic" (See page EG-178)

*1

*2

*3

l/U51-ill



E6484 ENGINE - EFI SYSTEM

DIAGNOSTIC CODE DETECTION DRIVING PATTERN
Purpose of the driving pattern.
(a) To simulate diagnostic code detecting condition after diagnostic code is recorded.
(b) To check that the malfunction is corrected when the repair is completed, confirming that diagnostic

code is not longer detected.

Code No.‘ 21 ) Oxygen Sensor Circuit
Malfunction: Deterioration of Oxygen Sensor

(Vehicle speed) @ Detection

80 km/h <50 mph)- ---------------------------------------------------------------------------------------- --
64 km/h <40 mph)-~ _____________________________________________________________________________________ ..

@

® C3)
ldling—------ --

IGSWOFF ®
3 min. @ 1-2 min. >1 (-nme)

FI6464

It is vital that test routine is adhered to detect the malfunction:
Q) Disconnect the EFI fuse (15A) for 10 sec. or more, with IG switch OFF.

Initiate test mode (Connect terminals TE2 and E1 of check connector with IG switch
OFF).

(2) Start the engine and warm up with all ACC switched OFF.
@ ldle the engine for 3 minutes.
@ With A/C switched ON, A/T in D range (M/T in 5th gear), accelerate gradually within

the range 1,300—1,700 rpm centered around 1,500 rpm.
0 Ensure engine speed does NOT fall below 1,200 prm.
0 Gradually depress the accelerator pedal at a suitable rate to comply with the test

requirements on the above graph.
0 Never allow engine speed to drop at any time during the test.

Q3) Maintain the vehicle speed at 64 — 80 km/h (40 - 50 mph).
® Keep the vehicle running for 1 — 2 min. after starting acceleration.

If a malfunction exists, the check engine warning light will light up after approx. 60
sec. from the start of acceleration.

NOTICE: lf the conditions in this test are not strictly followed, detection of the malfunction will
not be possible.

HINT:

HINT:

l/05368
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ENGINE — EFI SYSTEM
EG-185

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN ICont'd)
Purpose of the driving pattern.
(a) To simulate diagnostic code detecting condition after diagnostic code is recorded.
(b) To check that the malfunction is corrected when the repair is completed, confirming that diagnostic

code is no longer detected.

Code No.1 25 | Air-Fuel Radio Lean Malfunction

FI6465

HINT:
(D

®
®
@
@

HINT:

Engine Speed

4,000 rpm ~»------------------------------------------

Detection

2,000 rpm -------------------------------------------------------------------------

. @ @Idling ------- --
IG SW OFF ®

3 min. 90 sec. (1-me)

Before this test, check the feedback voltage for oxygen sensor.
Disconnect the EFI fuse (15A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminals TE2 and E1 of check connector with IG switch
OFF).
Start the engine and warm up.
Idle the engine for 3 minutes.
Quickly race the engine to 4,000 rpm 3 times using the accelerator pedal.
Race the engine at 2,000 rpm for 90 secs.
If a malfunction exists, the check engine warning light will light up during step (4).

NOTICE: If the conditions in this test are not strictly followed, detection ofthe malfunction will
not be possible.

V0536‘?



EG-186 ENGINE —- EFI SYSTEM _

DIAGNOSIS CIRCUIT INSPECTION
EGlII—UI

ST202

Battery

SW20

P17818
P17653

EFI 15A

ECU

ot/*0 O BATT

30/-\
0 \ o 0 AM20)

MAIN GOA

 . 'o\o o§0O 0’ |G-I :
ALT 100A AM1 40A ' ' '/CHECK" Engine

GAUGE 19A Warning LightI

i MAIN FL < W3 O~./‘O @ >

--4

ALT 120A

MAIN FL

Battery

4

Z
T

I
_1_

AM2 Ignition Switch EFI Main ReIaV

' I62 IGN 7.5A ‘Q’ “B

Check Connector

| on¥_ [J :11: 0E1
1| . .

Ignition Switch /——————<
- TE1 )TE1

Q IIII ’E1
AIVI1F‘G1 |

O

AM150A/ |G2 wg .|:
E1 T- - - GAUGE 7'5/I "CHECK" Engine

AM2 7.5A ' ' h’ Warning Llg t@

EIEJID 1 OTE1

Check Connector ECU

<> W

"BATT

EFI15A I . E|:|

AM240A _
Main
relay

{+8

lI054i2



ENGINE — EFI SYSTEM EG-187

Does check engine warning light come on when YES
ignition switch is om I System "°'ma"

I NO

ECU terminal W is grounded to the body? minal E1 and body ground. ECU.

IND I
Check bulb, fuse and wiring between ECU and ._ ,_ _ Repair or replace.
ignition switch.

BAD

Repair or replace.

Does check engine warning light go off when the YES
. . System normal.engine is started?

I NO
Check wiring between ECU and check engine BAD .g _ ___, Repair.
warning light.

I OK

Does check engine warning light come on when YES Check wiring between ECU ter- OK Try another

BAD

Is there diagnostic code output when check
connector terminals TE1 and E1 connected? check connector terminal E1.

NO Check wiring between ECU terminal TE1 and check
connector terminal TE1, and ECU terminal E1 and

I YES
Does check engine warning light go off after repair
according to malfunction code?

YES

System OK >I Cancel out diagnostic code. I

OK
NO .

Further repair required. grguanother

I/05413



EG488 ENGINE — EH SYSTEM

TROUBLESHOOTING w/ VOLT, OHMMETER
HINT:
0 The following troubleshooting procedures are designed for inspection of each separate system,

and therefore the actual procedure may vary somewhat. However, troubleshooting should be
performed while referring to the inspection methods described in this manual.

0 Before beginning inspection, it is best to first make a simple check of the fuses, fusible link and
the condition of the connectors.

0 The following troubleshooting procedures are based on the supposition that the trouble lies in
either a short or open circuit within the computer.

0 If engine trouble occurs even though proper operating voltage is detected in the computer
connector, then it can be assumed that the ECU is faulty and should be replaced.

FUSES AND FUSIBLE LINK LOCATION °‘

ST202

|GN Fuse GAUGE Fuse

ST Fuse

i:i

ZCS
::;c::

AM2 Fuse

"9?-ii?-:1 I§UUD““%IEa?I
I

\>_
-G

CIDZC1 AM2 Fuse

93%];
M . 655?; oi»A 2 use Li I‘ ‘ _,, ?

AM1H-Fus ‘I’ EFI Fuse

Q"i

MAIN H-Fuse
MAIN F

SW20

amdfigkQ

do

GAUGE Fuse Z“
IMAIN FL 1.0 Y FL

P17395
P17811 213032



EG-189
T ENGINE — EFI SYSTEM

S
Lock

uAn

/U

.,.,..-v,____-
t///:%§v/W

\'L

UB1!

~_

H2944 (C)

ECU
T

OQCIOCICIOCICICIG
OD DUDEIDDOCID UDUUDD ISOC13DO I OD

UUDDDIJUU I
UDDUGDO

voltmeter

E.” "" ""' “+8
I

4‘5'
T P17813

EFI SYSTEM CHECK PROCEDURE
PREPARATION1 V I_OCI( (a)

Disconnect the connectors from the ECU.
Remove the locks as shown in the illustration so that
the tester probe(s) can easily come in.
NOTICE: Pay attention to sections ‘A’ and ‘B’ in the
illustration which can be easily broken.
Reconnect the connectors to the ECU.
HINT:
0 Perform all voltage measurements with the con-

nectors connected.
I Verify that the battery voltage is 11 V or more

when the ignition switch is in the "ON" position.
Using a voltmeter with high impedance (10 kQ/V
minimum). measure the voltage at each terminal of
the wiring connectors.

lb)



EG-190
ENGINE — EFI SYSTEM

ECU Terminals

Symbol Terminal Name Symbol Terminal Name Symbol Terminal Name

E01 POWER GROUND / \
<- ‘ E02 POWER GROUND / \

#10 INJECTOR TE1 CHECK CONNECTOR STA STARTER SWITCH

#30 INJECTOR TE2 CHECK CONNECTOR \
#20 INJECTOR KNK KNOCK SENSOR \
E1 COMPUTER GROUND \

#40 INJECTOR

/

OXYGEN SENSOR \
IGNITER / \\§ THW WATER TEMP. SENSOR (D ‘U -5 SPEED SENSOR\ / \

\\ THA INTAKE AIR TEMP. SENSOR AC1 A/C AMPLIFIER

IDL THROTTLE POSITION
SENSOR \

RSO ISC VALVE PIM VACUUM SENSOR ACT A/C AMPLIFIER\ VTA THROTTLE POSITION
SENSOR ATS*2 A/C AMPLIFIER

RSC ISC VALVE VC THROTTLE POSITION
SENSOR PSCT“ POWER STEERING ECU

\ E2 SENSOR GROUND ELS TAILLIGHT RELAY
DEFOGGER RELAY\ G- DISTRIBUTOR

FPU FUEL PRESSURE VSV DISTRIBUTOR 4 WARNING LIGHT\’ /

5 11 IGNITER

NE
/

G1 DISTRIBUTOR K\ STP STOP LIG HT SWITCH,\ { DISTRIBUTOR BATT BATTERY

ACIS ACIS VSV ' VISC A/C IDLE-UP VALVE /

VF ‘I CHECK CONNECTOR /
HT OXYGEN SENSOR HEATER PS*I POWER STEERING ECU

/‘K
Z , ._,

+B EFI MAIN RELAY
FC CIRCUIT OPENING RELAY 2 _

inalsECU Term

I AA AAmm) miis WIE01 I10 I20 I40 RSO RSC ACIS HT TE1 KNK OX THW THA PIM VC G- VISC PS STA SP1 AC1 ACY ELS W BATT

E02 #30 E1 IGT FPU IGF V C TE2 IDL VTA NE G1 G2 '3 SIPI I/ I/ I I Ii I F F

T" "'”"L-I 7 "_L_J

PC1399

*1 SW20
‘*2 ST202
*3 ST202

SW20: PSCT
: ATS

VO54I4



ENGINE -— EFI SYSTEM EG-191

ECU Wiring Connectors Voltage

No. Terminals Condition STD voltage (V) See page
1 +B—E1 is sw ON 9-14 EG-192

2 BATT — E1 9-14 EG-193

IDL - E2
vc - E2

VTA —E2

3 ~———— IG SW ON

Throttle valve open 9—14

4.5 — 5.5

Throttle valve fully closed 0.3 — 0.8

Throttle valve fully open 3.2 — 4.9

EG-194

PIM —E2

VC —E2

5 #10, #30 _ E01
#20, #40 E02

4 -—-ii
IG SW ON

3.3 — 3.9

4.5 — 5.5
EG-196

9—14 EG-197

6 THA — E2
7 THW — E2

IG SW ON
lntake air temp. 20°C (68°F) 0.5 — 3.4 EG-198

Coolant temp. 80°C (176°F) ' 0.2-1.0 EG-199

8 STA—E1 Cranking 6 or more EG -ZOO

9 IGT —E1 Cranking or idling Pulse generation EG-201

RSC10 RsO—E1 IG SW ON ECU connectors disconnected 9-14 EG-202

11 W—E1 No trouble (Check engine warning light off) and engine
running

9—14 EG-203

ECU Terminals

STA SP1 AC1 Act ELS W BATT

it STP +5

Ll

E01 I10 I20 4140 RSO RSC ACIS H1’ TE1 KNK OX TH TH PIM G- VISC PS

E02 I130 E1 IGT FPU IGF VF FC TE2 IDL VTA NE G1 G2

\_J L_) L.) L.) t_l I_l L_I

I P01399

“ ST202: ATS
SW20: PSCT

V05415



ENGINE — EFI SYSTEM

Trouble Condition STD Voltage
No voltage IG SW ON 9 - V

>l\J .§.
SW)

0\\

13(D
MI A A2 AAM2pm

I:
IGN 7 SA

ST0 0
(SW)

I-4

Q,/~Q 0 0 0 0 I "'I'B

Ignition Switch

@ ® There IS no voltage between ECU terminals +B and E1
ECU (IG SW ON)

I U DU DCIDDDU :31‘; I
V I U DCI IIIDUIJDU D D DD I

EFI Main Relay f )

"= Z >4

CI CIDDDDCIDIIIU QDOUD DDDEI ODIJDEIUUDO
IL ti ‘ L Voltm t -—--— ——‘

round (IG SW ON)

e er ii/ V . Check that there is voltage between ECU terminal +B and bodyE1 +.B ® g
“l|§' N() (JK

V
ODDUDD GCII=otmeter I-i—-‘———vvWe Check

switch

® Check wiring between ECU terminal E1 and body

BAD

Try another ECU Repair or replace

fuses, fusible links and ignition BAD-——> Repair or replace

V
Check
(See pa

EFI main relay BAD Re lace
geEG-262or263) p

and ba3UUUDDDD

O h m mete r =‘ll-4

iring between EFI main relay BAD
I

check W A» Repair or replace
ttery



;

I
i

ENGINE — EFI SYSTEM EG4 93

No.I Terminals Trouble Condition I STD Voltage
2 I Bxn>E1 Novdmge - I 9-14v

MAI

B tt ra ey F)E1

E : \.__J

ECU

EFI 15A
" =>~/‘<> ~ <> BATT

i\iFL§

(ST)

(SW)

AM2 40A

P17815

5'II
Q

E1
ill?<lS

-LI,‘-

P007 62

@ I @

ECU ® Check that there is voltage between ECU terminal BATT and

i§':I "W" - " =' *.':_'::.:.- b°dy ground‘
Voltmeter ‘TI? "'T_ NQ I OK

_ I ® Check wiring between ECU terminal E1 and body
E‘ ground.

OK

There is no voltage between ECU terminals BATT and E1.

BAD

Try another ECU. Repair or replace.

Voltmeter

ii

®
' e BAD

ECU BATT I Check fuse and fusible link. I————>I Replace.
f- v - -' + '- _ru_v "‘
nooououocioociooo-----~x - - - . . i . - . - - - - ¢ - - . . .........,-----fit’-...‘_

/

‘V/"‘W‘ I '°“W Check wiring between ECU terminal BAD .and battery. Repair or replace.

P00761

ECU

®

‘IT?Ohmmeter Izvii‘-iv _.'IV "T7' 11.DDODDODDD

P00739

V0541?



EG-194
ENGINE — EFI SYSTEM

No. I Terminals I Trouble I Condition STD Voltage

IDL — E2 Throttle valve open I
VC — E2 - -

3 No voltage s\I3i:;:°6N

9—14V

4.5 - 5.5 V
Throttle valve fully closed I 0.3 — 0.8 V

VTA — E2
I Throttle valve fully open I 3.2 — 4.9 V

Throttle Position Sensor

E2

ECU

+B

E2IDL
_ VTA

VC
IDL
\/TA
VC
E1

F|1366

(D o|DL—E2

ECU There is no voltage between ECU terminals IDL and E2.
I (D (IG SW ON) (Throttle valve open)

- ----.-,----_..i;I I OEJUCIDDODO

Voltmeter I _ S” ‘
1 L. I
I @ ground. (IG sw ON)“C” IE2I/

' Check that there is voltage between ECU terminal +B and body

NO I OK

P0075‘; Check wiring between ECU terminal E1 and body

Voltmeter E)

® OK
ECU Try another ECU. Repair or replace.

- L1 v - - '\I‘ 1!‘ LJ -tr L1
UUUCICICIUIIIDDD CIDIJDUD UEIDD DUCIUUDCIDD
G DCIIJCICIDDUU IIILIIJIJH CIDDCI UUDDDDDDO

ground.

I BAD

E1 Referto +B—E1 trouble section(No 1) BAD
(See page EG-192)

Wm ® (See pageEG-253)

E2 I3-IIIIII

Ohmmeter ® Repair or replace Check wiring between ECU and throttle

I W \\I+.B I ' ' Repair or replace.

OI- I
Ch k h I ' ' .ec t rott e position sensor I BAD

I BAD IOK

throttle position sensor. position sensor.

Throttle Position Sensor élr 'VC r
VTA ~
IDL I ' ' ¢"

III
F|4757

0 OK

Try another ECU.

V054l8



ENGINE - EFI SYSTEM EG4 95

® oVC—E2

® No voltage between ECU terminals VC and E2.
Egu \/C I (IG sw om
I_:E_’:;'II.II:_: I

Voltmeter T W‘ ‘

. _rn\ ~\
Checkthatthere is voltage between ECU terminal +B and bodyground.
(IG SW ON)

I oi< IINO

Check throttle position sensor. Refetr to +8 _ E1 tmubIe@ (See page EG253) section (No.1).

Ohmmeter ® (See page EG-192)

I BAD I OK

‘i- .I Check wiring between ECU and th
Throttle Position Sensor ©+ o Repa" 0' "9PIaC9- - -

Ivc

ro
position sensor.

I 0i< BAD
Try another ECU. I Repair or replace.

I '|'

P007 55

ttle

IIIIVTA "I'D
IDL = - "
E2

FI47 57

@ 0 VTA - E2
ECU No specified voltage at ECU terminals VTA and E2.
I" - - i I -' ® (IG sw ON)
T \\V/ D -I I

Voltmeter \ ' I -
VTA‘ E2

_ _ I ® Check that there is voltage between ECU terminals VC and E2.
@+ -' (IG sw ON)

NO OK
Refer to VC — E2
trouble section.

®

P00754

OK

ECU VC I
I. DOD I -Ir T I

® Check throttle position sensor. BAD Re air or re lace
g (See page EG-253) p p I
;::::...::::I:I:I:I:::::: -I::::I:I:::::Ij, OK

Voltmeter ‘ 1/ W‘ 5 F ’ I I
E2 W Check wiring between ECU and BAD R _I ._ epair or replace.g throttle position sensor.

g .lI

- I OK

Ohmmeter ®

Throttle Position Sensor
ll

VTA

P00755

+
COCO

-

Try another ECU.

I/C _
. —

|DL__I_._
‘E

IT1 N)

u
7;" FM757

V0541?!
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EG-196
ENGINE — EFI SYSTEM

No. Terminals I STD voltage
3 3 — 4 9 V4 PIM - E2

VC — E2

Trouble Condition

No voltage IG SW ON
4.5 — 5.5 V

Vacuum Sensor ECU
IManifold AbsoluteI
Pressure Sensor /

E2
PIM
VC

O E2
OPIM
OVC

T-OE1

I

,—i_%

Fl1226

ECU

@ (IG sw ON)
@ I There is no voltage between ECU terminals PIM or VC and E2.

l.:I:.:I' 2“I Q)i A ‘ I I. ground. (IG SW ON)Voltmeter - “ —

PIM vc I
- -I 2-; 2 - Y ~ Check that there is voltage between ECU terminal +B and body

/ V
E2 OK NO

II » Refer to +B — E1 trouble
section (No.1).

_ P°°7I‘I’3 (See page EG-192)

ECU

®
@ Check wiring between ECU terminal E1 and body ground. I

0.5-

.. . . Ioi< IBAD
22222222

EI I IIIB I

I Check vacuum sensor. BAD Re air or re lace
(See page EG-280) p p I

BAD I OK

SBRSOE SBRSOL
P17813

Replace vacuum Check wiring between ECU and vacuum

ECU

@ Try another ECU.

BAD

I Repair or replace.

Ohmmeter

/

<2.12‘ DDODIJDUDIJDO UDUIIIIJD DDDD ZIDDODDDDD‘I - - - i - - - - I - - - - I I 1- - . . - . - I -
‘:1-mm‘ _. J .2.

E1 I
— 0OI -'

o

I

P007 39

\/05420



ENGINE —- EFI SYSTEM EG-197

‘No. ‘ Terminals _ Trouble Condition l sro voltage
#10, #30 E01#20’ #40 — E02 No voltage IG SW ON ‘ 9—14V

Ignition Switch
AM2 30A

0 0

(ST) g
— No.1 No.2 No.3 No.4

MAIN 60A . ‘J ‘I ‘I i]:\ AM2 7_5A |l'lj8C‘l0F € g E E
0 0 I I O O O O O O

MAIN FL (SW)
.

ECU

' #40
~ #30
I #20

Battery

' 0

#10
- E01

_ E02

T P17B‘l9

(D 0|DL—E2

There is no voltage between ECU terminals #10, #20, #30
E01 V ECU j (D and/or #40 and E01and/or E02. (IG SW ON)
YEE 7

‘.\\Y§\'lI DDIJEDEI DUDE DUUDUUUDU _

Voltmeter "1 *2

ii _ . ® and/or #40 and body ground.
1' - - -#30 #10#2o#40

“ \‘\ E, ‘E I Check that there is voltage between ECU terminal #10, #20, #30

L i NO 1 OK

body ground.
W790 Check wiring between ECU terminal E01 and/or E02 and

#10 #20 #40
BAD® 0|<

% ECU Try another ECU. Repair or replace.

...:*,
Voltmeter * ‘ ‘ "" ‘ "

/ P007“ STD resistance: Approx. 13.8 Ql @ Check resistance of each injector.

W V Check fuse, fusible links and ignition BAD .
switch’ Repair or replace.

ion

J0/\?ll’.‘-§§f'v'>-$'
'7I 3’ \K \

Y P17789

OK OK
® . .

Ohmmeter Replace injector.

.| Check wiring between ECU terminal BAD Repair or replace
9 .43-_\ #10, #20, #30 and/or #40 and battery. '

VO5421



E6498 ENGINE — EFI SYSTEM

Terminals I Trouble I Condition I STD voltage
THA - E2 I No voltage I IG sw ON I lntake air temperature 20 c (as F) I 0.5 - 3.4 v

lntake Air Temp. Sensor 0+8

ECU

THAEC; -
E2- OE2

1 OTHA

E1

H3572

ECU I THA

(D There is no voltage between ECU terminals THA and E2.
(D (IG SW ON)

Check that there is voltage between ECU terminal +B and body

_rn\
'°\

E

...... ..Voltmeter ' — ‘I 4 ® ground. (IG sw ON)
OK NO

E' Refer to +B ~ E1
trouble section No.1.

Pom“ (See page EG-192)

®

Cr -' BAD OK

A

Repair intake air Check wiring between ECU and intake
air temp. sensor.

ECU Check wiring between ECU terminal E1 and body ground. I

DUDOUDUO DUUDD E DDCIDDDDDD I

V V \I+B ® Check intake air temp. sensor. Repair or replace.
- (See page EG-278)

! I
IBIT1 D. S8080 I’.

1779P1

BAD

\/
I Jug Ohmmeter

\ ii /ii | -
-I II I‘I'I‘l‘IJ

LWifi
El[mg-xa

I OK
@ Try another ECU. I Repair or replace.

P01656

l/05422



ENGINE — EFI SYSTEM EG-199

No. I Terminals Trouble I Condition I STD voltage
1 I THW - E2 No voltage I IG sw ON I Coolant temperature sooc moor) I 0.2 -1.0 v

Water Temp. Sensor 0 +B

‘ . THW 0 THW

ECU
.

E2 OE2

E1

H3572

ECU I THW

(D There is no voltage between ECU terminals THW and E2.
G) (IG SW ON)

_m\ N\

Check that there is voltage between ECU terminal + B and body
Voltmeter ' * 1 1 i .

OK NO

E Refer to +B — E1

IvV ® ground (IG SW ON)

trouble section (No.1).
P°°"° (See page EG-192)

®
ECU Check wiring between ECU terminal E1 and body ground. I

IQ

l
4

IS§IIE'EII I OK BAD
Vohmeter Check water temp sensor- @ (see page EG275) Repair or replace.

i - BAD1 l<>K
Replace water Check wiring between ECU and water
temp. sensor. temp. sensor.

P17779

BAD

llF Ohmmeter

O

rI~I'I~I-II-I-I-Ia
-'-"1

P01627

@ Try another ECU. I Repair or replace.

VO5423



EG-200
ENGINE — EFI SYSTEM

No.I Terminals I Trouble I STD voltage
aI STA—E1" I Novoltage I

Condition
Cranking 6 V or more

ignition Switch
AM2 , ST2

ECU
W K \

ST75All!AM2£'\
30A )7,

AM2 ' g V A

(S )
0./'~o
(ST)

1.5/\ . Q , (ST)
MAIN \\ |'-I A
50A ' Q SW I50

.OY FL

MAIN FL

-iBattery

STA

Starter RelayStarter

I I E1
ti '1
I

Z? I Q

P17821

G)

ECU I STA

There is no voltage between ECU terminals STA and E1.
® (IG SW START)

'1I tie‘.:': Y - @='===5°Voltmeter "»;——-"1 be-—

E 1

P00749

®
ECU

' or -v u ' Y ' -r ‘ .. v L1 '
I DDUCICICIUDUDD DUDDDD Dflnuiinciuiiuinuu. | - - e - - - - - . --.----our --no-!-1------en,--1 _ _E 1'7 itOhmmeter

Voltmeter ®
Terminal 50T Starter

5"‘ 15!)!‘-r‘*1 iii»I \

l
/

F|437‘l

Y
Check starter OK Check wiring between ECU terminal STA
operation. and ignition switch terminal ST1.

BAD OK BAD

Repair or replace.

Check wiring between ECU terminal E1 and body
® ground.

OK BAD

Try another ECU. Repair or replace.

Y
Check fusible links, battery, wiring BAD .. .. . Repair or replace.and ignition switch. E .

I OK
Check that there is voltage at terminal 50 of starter.

® (IG SW START) STD voltage: 6 - 14 V

IOK INO
Check starter‘ Check wiring between 1). ST2 and ‘starter

relay, and 2). battery and starter terminal 50.

V05424



ENGINE — EFI SYSTEM
EG-201

No.I Terminals I Trouble I Condition STD voltage

9I IGT-E1 I Novoltage I Idling Pulse generation

AM2 30A '

\\
0

MAIN 60A

\\MAIN FL

-iBattery

Ignition Switch
Ignition Coil

AM2: I62
§ (ST)
Q " e5 U)

I '
I -' O 0‘ I

(SW) .n

__,\_,

lgniter

ignition Main
Relay
(SW)

To Tachometer
_:Ii—(>E1 I

ECU

JIGT

>IGF

T P1782O

ECU

i (D

UUUDUUUUUUCI DU
U0 UDDEIDLIUU DUI]_fli-

:3
mu run as I

J élmiii-v
noun i:i ciuuoaouou El ociuou r

P17778

+
0000

Voltmeter I
I/GT Wor l_ I

I Check distributor.

ECU

®

. . . . M C
DDIJIJEIDEIEIEIOIJ‘:ii:iuounnon EIDDEIDDDIJ gqurginq

_ t " I

I 1
DIIIDD CIDDUDUUIJD
DEICIEI II DODEIDCIUDD

I
. %

/ //\

P17782

ECU
®

cionuuuuunuuuuouoci :iciociu'iui:inuuuuui:it_- . - . - . . . - - . . . . . . . . . . , . . . . . . , . . . . . . . . . .15.Ohmmeter “Q"i"_"'5"‘ "
E1W afi-

/

ii

P00739

I O) (Idling)
There is no voltage between ECU terminals IGT and E1.

ound fldhngl

I. Z. " “ " Y
Voltmeter -;Ii——-—'- ' i ' ’ Check that there is voltage between ECU terminal IGT and body

E1lGT ll ® gr - ' ‘
NO I OK

Check wiring between ECU BAD Repair or
terminal E1 and body ground. replace.

Ioi<
I Try another ECU.

Y
Check fusible links and ignition
switch.

BAD
——-—> Repair or replace.

OK

(See page IG-12)
BAD

:_-> Repair or replace.

Ioi<
Check wiring between ECU and
battery.

BAD
-—_> Repair or replace.

_ _ IOK
Check igniter. (See page IG-13)

BAD
F?-I Repair or replace.

VO5425



EG-202 ENGINE — EFI SYSTEM

No. I Terminals I Trouble I Condition I STD voltage
RSC10 I RS0 — E1 I No voltage I IG SW ON I ECU connectors disconnected I 9 - 14 V

ISC Valve I ECU
EFI Main Relay I *

EFI 15A - I i 0

AM2;§
40A L",

Battery

13
Y2

MAIN 60A AM2 30A AM2 ,

I

I-4 FOEI

: : : \___.__.__/

M» -win. :2;
Ignition Switch

I . C Qi “IGN 7.5A
(st)

(sun
(svw

-I-B

T P17816

/

—l
J7 U)O

G-
nriix-1

P18335

® h .ECU C eck resistance between ISC

--
+ 0|

Q3

/ ‘Q

RSC
+B

hr RSO 1

P17858

(IG SW ON)
ECU CD I ® There is no voltage between ECU terminals RSC or RSO and E1.

__ valve terminals +B and RSC or BAD
LE55555555555 555555 5555 555555555 @ R30. Replace ISC valve.

Voltmeter ' ' -

ll 1 TI I
RSO

I! _ \_ /"“‘\ ® Check that there is voltage between ECU terminal +B and body
Qround. (IG sw om

Voltmeter 1' ’ T ' "
E1 OK NO

Refer to +B — E1
trouble section (No.1).
(See page EG-192)

STD resistance:
‘WKW 3*? Approx. 19.2 - 22.3 Q

I I Check wiring between ECU and I BAD _
I ISC Valve. Repair or replace.
” P17779 I OK

Ohmmeter N/> / @ Try another ECU.

I Kiln I\ V5}
7 *

 
V05426



ENGINE —- EFI SYSTEM EG-203

No. 7 Terminals Trouble Condition I sto voltage
11 W — E1 No voltage No trouble ("CHECK” engine warning light offl and

engine running.
I 9—14V

To .
Ignition Switch (I61) 4 o’\-0

GAUGE
10A ISTI
7.5A ISWI

. fi--Ii‘

O II D W

ECU

/\ V in

 i

Combination Meter I )E1

CHECK" Engine
Warning Light

FID728

Voltmeter

(D (D There is no voltage between ECU terminals W and E1.
lldlingl

ECU W_
Eiii4

Y
,, °,,;.,.,.,;., Check that there is voltage between ECU terminal W and body

" ‘ ‘ I " ® ground.

NO I OK
El Check wiring between ECU terminal E1 and body

@ ground.
P007 45

OK I BAD

ECU W

®

I Y
vohmeter Check GAUGE IUSG (10A or 7.5A) and "CHECK"

II OKIII I41

/ P00744

Try another ECU. I Repair or replace.

engine warning light.

BAD

OhmmeterI —

E1

ECU
®

I-1 v u -v Er-r uir w-
l DDDDDDDDDDD ouuoou upon "iuuauooun =‘_=- -r-r---_--r.,--_ ---A... 5--A-i_l,Vivi“

P00739

Repair or replace

I Fuse blows again

Check wiring between ECU terminal BAD .W and fusel Repair or replace.

\/05427



EG'2°4 ENGINE - EFI SYSTEM

To EFI Main Relay 4

ECU

!)+B

Oxygen
Sensor

I """"""""""""""""""""""""""""""""a ox

: vF1 OVF
QX VF1

'El.-|'=E|lD
E1 TE1

m“-I-n-i

_l

OlfiF"—l —-m
1!

HT
Check Connector (SW) Check Connector (ST)

P17B22

(D I Q) There is no voltage between ECU terminals VF and E1.

ECU Check that there is voltage between ECU terminal VF and body
':':l:.':'25 I I 9'°““d-

" 1 * NO Ioi<Voltmeter ' v ‘ V
E1 I VFNIK W I Check wiring between ECU terminal E1 and body ground.
E, OK BAD BAD
- Try another ECU. Repair or replace.

mm ls air leaking into air induction
system?

BAD
Repair or replace.

2.}--1-iii-—'_

A

i IV

SST I OK I BADI Check distributor and_ignition Repair or |,ep|ace_

tie

“I1:

E1
E K/is1-<=‘-i

<'\"l

. I OK BAD
Example‘ ST202 ® Check spark plugs. (See page IG-9) Ii>I Repair or fep|a()e_ ‘

system. (See page IG 7)
I OK

Check fuel pressure BAD A
Repair or replace

ll Ill OK
ll I TE1 - BAD Re air or re lace|| | || Check lI‘|]eCI0l'S (See page EG 237) Ii—>I p p

Check Connector (gee page E9205) ' I ‘I I '

I I I OK BADE1 Check vacuum sensor. I I -Voltmeter Repair or replace.i (See page EG-280)
OKII.‘i!| l

. SST Check operation of oxygen OK
V I ® sensor. (See page EG—286) system "°'ma"

I BAD
Check wiring between oxygenCheck Connector ¢..,\ __|| d ECU

-= l sensor an .
BAD

Repair wiring.

(1 @Ir VF1 IOK-D \ I Replace oxygen sensor.
PO6331
PO6326

W%fl28



ENGINE — EFI SYSTEM EG'2°5

FUEL PUMP
(ST202)

EGOCY-DU

EFI Main Relay

e
\\
O

eI———i

AM2 °
30A _

MAIN
60A

SEH __ _ IGN ' 1“ 2 IED ' +5
15A Ignition Switch 7.5A =' . Fue] Pump

AM2 ../'_ IGZ. (GI O II PP ° _ °tel» E I
T

§.5A . +B Relay
P

0 0 O F

I I I I I

0 0 e

O0 00 I
58 Check Connector

Circuit Opening

STA El FC
To ECU (FC)O%O

MAIN
FL
2.0L

Battery

Starter

I

5 10 0

' 1 Starter
. , Relay

0 e
3 2

T Pi7783

EGUIM—01

.
Q / sst 09843 -18020

@Check Connector
Zl21C0

Pl5‘I60

CIIID

v1fi@
<5D‘C)

2::Z
B\

SST

ON —VEHICLE INSPECTION

E TI

CO SCTOF

\
I FP I 1. CHECK FUEL PUMP OP RA ON
\\\' (a) Using SST, connect terminals +B and FP of the check

I nn

(b) Turn the ignition switch ON.
_,_~;=. pl/86, NOTICE: Do not start the engine.

%
“O

P13663



EG-206
ENGINE — EFI SYSTEM

\\\

‘ 12/
it
“

P15258

Fuel lnlet Hose

Check that there is pressure in the fuel inlet hose from
the fuel filter.
HINT: If there is fuel pressure, you will hear the sound
of fuel flowing.
If there is no pressure, check the following parts:
0 Fusible link

H—fuse
Fuses
EFI main relay

(C)

4?: PU\/a‘K 8,5,

400

P13664

Fuel pump
Wiring connections

(d) Turn the ignition switch to LOCK.

SST

1|
In‘)/ >@\/'.$.41Z Check Connector

P15161
Z‘l2'lO1

(e) Remove the SST from the check connector.
SST 09843-18020

Negative (—) Terminal Cable

. 5

/ <
,\/

‘:4’ert‘:0

Pl3577

2. CHECK FUEL PRESSURE
(a) Check that the battery voltage is above 12 V.
(b) Disconnect the negative (—) terminal cable from the

battery.

\

pi?‘
8'my

P15259

(c) Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet hose from the fuel filter outlet.
CAUTION:
0 Put a suitable container or shop rag under the fuel

filter.
I Slowly loosen the union bolt.
0 When removing or installing the union bolt, fix the

fuel filter in place using a spanner.



EG-207
ENGINE —— EFI SYSTEM

‘ii
@_!Q___;1
Q;we \ 19/F)

A,e= V
9
e

W1‘)
New
Gasket

SST (Union)

Fuel Inlet Hose SST (Union) ) lnstall the fuel inlet hose and SST (pressure gauge) to

SST sst 09268 -4501 2
New Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)Gasket

_\H

0
\¢/

P15293

(e)

l cl

55:13

®V1@|E5 Check Connector
Pi5150 Z121“)

090

\\_i

4?: PUG X0
P13663

l lh)

11/ 1\4

/.-M

265 — 304 kPa

(9
P15260

WV’zQtfl/5%
SST

Y

\ lo!»
\

P 16 Vl5 1 212101
Check Connector

(d
the fuel filter with 3 new gaskets and SST (union bolt).

Wipe off any splattered gasoline.

\ X (f) Using SST, connect terminals +B and FP of the check
l Q n I B\ SST connector.
I O -18020II Ill + Ill FP SST 09843

\ (g) Reconnect the negative (—) terminal cable to the
g ‘ \ \ battery.

Turn the ignition switch ON.

(i) Measure the fuel pressure.
Fuel pressure:

265 — 304 kPa (2.7 —— 3.1 kgf/cm’, 38 — 44 psi)
If pressure is high, replace the fuel pressure regulator
If pressure is low, check the following parts:
0 Fuel hoses and connections
0 Fuel pump

Fuel filter
Fuel pressure regulator

(j) Remove the SST from the check connector.
SST 09483-18020



EG'2°8 ENGINE — EFI SYSTEM

PIUQ / Disconnect

'\!,fl

>\7/1 1/ Y P18085

255 - 304 kPa

\\\\\\‘*~\ g='§:'

*“‘\
P15260

LlL1——~——~»__

/:1 Reconnect‘

'\\iI"3

Plug

~ ‘"55 ll

’ 2ii?"

§\J//WAN

/ /

Y P18D86

206 — 255 kPa

P15261

I (0)

For 5 Minutes After Engine has

' Inil I5
§_-/-2

Stopped

——— 147 kPa

 ‘q,),

or More

T

P1526?

(k) Start the engine.
(I) Disconnect the vacuum sensing hose from the fuel

pressure regulator, and plug the hose end.

(m) Measure the fuel pressure at idle.
Fuel pressure:

265 — 304 kPa (2.7 -— 3.1 kgf/cm’, 38 — 44 psi)

(n) Reconnect the vacuum sensing hose to the fuel
pressure regulator.

Measure the fuel pressure at idle.
Fuel pressure:

206 — 255 kPa (2.1 — 2.6 kgf/cm’, 31 -— 37 psi)
If pressure is not as specified, check the vacuum
sensing hose and fuel pressure regulator.

Stop the engine.
Check that the fuel pressure remains as specified for5
minutes after the engine has stopped.
Fuel pressure:

147 kPa (1.5 kgf/cm’, 21 psi) or more
If pressure is not as specified, check the fuel pump,
pressure regulator and/or injector.

(P)
(q)
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I

I

I

I
\

I

I

1

EG-209
ENGINE — EFI SYSTEM

s
_P

PI 5259

(F)

l \ K Is)

(1)

(u)

After checking fuel pressure, disconnect the battery
negative (—) terminal cable from the battery and
carefully remove the SST to prevent gasoline from
splashing.
SST 09268-45012

Reconnect the fuel inlet hose to the fuel filter with
with 2 new gaskets and the union bolt.
Torque: 29 N-m (300 kgf-cm. 22 ft-Ibf)
CAUTION: When removing or installing the union bolt, fix
the fuel filter in place using a spanner.

Reconnect the negative (—) terminal cable to the
battery.
Check for fuel leaks. (See page EG—173)



E6210 ENGINE — EFI SYSTEM
EGIIJ -01

COMPONENTS FOR REMOVAL AND
INSTALLATION

Rear Seat Cushion

-are
Senuer “la 9
COIIr1euIOr

i
___ Service Hole Cover

( -zu Izuo. 21) — \

?"——
/J

Fuel (June: Pipe F’
'\“\\_ Q Fuel Pump and

,/ ' _@* Sender Gauge
’ Assembly

r_fl<e@W3

/

Fuel Return
hose

PIOZSI

N-m Ikgrcm, rt-Ibf) : Specified torque
Q Nor|—reusa0Ie part
* For use with SST '

21299e



ENGINE - EFI SYSTEM EG'211
EDI-IV —0l

FUEL PUMP REMOVAL

(See Components for Removal and Installation)
CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

Negative (_) Te,mi,,,,,, Cab“, 1. DISCONNECT NEGATIVE (—) TERMINAL CABLE
/ Q FROM BATTERY

P1357?

@ AllJ ._,,_.._ < 2. REMOVE REAR SEAT CUSHION

\ %*" I

Q/.
//\*W P15263

3. REMOVE SERVICE HOLE COVER
Remove the 4 screws, and disconnect the wire
harness clamp, service hole cover from tne floor
panel '

4. REMOVE FUEL PUMP AND SENDER GAUGE
Q ASSEMBLY

Disconnect the following connector pipe and hose:(3) . . . I .

Q) /. / (1) Fuel pump & sender gauge connector
‘/F Q'\"\ ' () (2) Fuel outlet pipe

\ \\u

(2)

,~\<§\Yy (3) Fuel return hose

//\ \
(3)

PI5254

(3

+

1P152b5

(b) Remove the 8 bolts.



EG'2I 2 ENGINE — EFI SYSTEM

“‘\\\\\\|\

/‘
v

_,
'Q/I

Vsfll
E6 ~_,

PI5266

K1Ohmmeter

4 ._

PI3745

\\ @~st
G

Battery
G)IEI

\\\\\\\\\\\\\

I
5 4' 1

or’ '5',4, I ' les-.e(iQ\,,8.
E,-Z3

P13746

(c) Remove the fuel pump & sender gauge assembly and
gasket

EGILY—w

FUEL PUMP INSPECTION

1. INSPECT FUEL PUMP RESISTANCE
Using an ohmmeter, measure the resistance between
terminals 4 and 5.
Resistance:

0.2 — 3.0 Q at 20°C (68°F)
If the resistance is not as specified, replace the fuel
pump, lead wire or connector.

2. INSPECT FUEL PUMP OPERATION
Connect a tester lead from terminal 4 of the connector
to the positive (+) terminal of the battery; connect
another tester lead from terminal 5 of the connector
to the negative (—) terminal of the battery.
NOTICE:
O These tests must be performed quickly (within 10

seconds) to prevent the coil from burning out.
0 Keep the fuel pump as far away from the battery as

possible.
0 Always connect or disconnect at the battery.
If operation is not as specified, replace the fuel pump,
lead wire or connector.



ENGINE - EFI SYSTEM E6413
EOIDI FOG

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fuel Sender Gauge

‘¢x\\\\)?vJ
K

>*
.l \\

1| \\?J~' \ I ...ll \ / 8, .4| \ /, /,
2 \.,/ /’ .
— _\/’
I \

\
\

Lead Wire for Fuel Pump

Connector

5. ¢—-i——0 Clip

Support  Rubber Cushion

O Non~reusaole part

<31‘):

f\... -->)
/

° Ga$k°‘  FueI Pump

/ /I

Fuel Pump Bracket

4
Ki QT

Fuel Hose

‘_/
_ Fuel Pump Filter

P1383I

FUEL PUMP DISASSEMBLY

(See Components for Disassembly and Assembly)
REMOVE FUEL PUMP FROM PUMP BRACKETsf 0 1.

/ ‘Q (a) Remove the lead wire.
/

P1371‘)

fla

‘.‘rs’ ‘i
All M3720

lb)

(C)
Id)

Pull out the lower side of the fuel pump from the
connector.
Remove the rubber cushion from the fuel pump.
Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.



EG‘2I4 ENGINE - EFI SYSTEM

V
(git?)
\_;"

EB Clip
P1372l

.O,

V.'
PI3722

ll

°‘?4\ “>T“*~—__

l I
C)

‘D

PI3723

I
Q “Iii! ~r °

“--1" '4 <1

‘§ ‘élyjh

Pl3723

F
P13722

2. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Remove the clip.
(b) Pull out the pump filter.

3. REMOVE FUEL SENDER GAUGE FROM FUEL PUMP
BRACKET

(a) Disconnect the connector from the connector.
(b) Remove the 2 screws and sender gauge.

4. REMOVE CONNECTOR
Remove the 2 screws, connector support, connector
and gasket.

FUEL PUMP ASSEMBLY
(See Components for Disassembly and Assembly)
1. INSTALL CONNECTOR

Install a new gasket, the connector and connector
support with the 2 screws.

2. INSTALL FUEL SENDER GAUGE TO FUEL PUMP
BRACKET

(a) Install the sender gauge with the 2 screws.
(b) Connect the connector to the connector.



ENGINE — EFI SYSTEM EG'2I5

‘
P13721 New Clip Z10253

3. INSTALL FUEL PUMP FILTER T0 FUEL PUMP
Install the pump filter with a new clip.

}‘$\’SK (Yii
Pl3724

INSTALL FUEL PUMP TO FUEL PUMP BRACKET
Connect the fuel hose to the outlet port of the fuel
pump.
lnstall the rubber cushion to the fuel pump.
Install the fuel pump by pushing the lower side of the
fuel pump.

4.
la)

lb)
(0)

\

/’Qfi P13719

(d) lnstall the lead wire.

u u

‘ts.IQ
\

,\\\\\t1 I/ II”;
P15266

EG£lML—0.'l

FUEL PUMP INSTALLATION

(See Components for Removal and Installation)
1. INSTALL FUEL PUMP AND SENDER GAUGE

ASSEMBLY
(a) Install a new gasket to the connector.
(b) Insert the fuel pump & sender gauge assembly into

the fuel tank.

('3

4"..
\4-O

~/ P15265

(c) lnstall the fuel pump bracket with the 8 bolts.
Torque: 4.0 N-m (40 kgf-cm, 35 in.-lbf)



E6416 ENGINE — EFI SYSTEM
(d) Connect the following connector, pipe and hose:

L, Q (1) Fuel pump & sender gauge connector
(2) Fuel outlet pipe

,- / HINT: Use sst. (See page EG—173)
fl 3*? \ I ssr 09631-22020l ’ (3
‘ Z .‘§){¥$d\ Torque: 28 N~m (280 kgf-cm. 21 ft-Ibf)

/// ‘ II O (3) Fuel return hose
EG <2) / ‘ A 2. CHECK FOR FUEL LEAKS

I3’ .1526. (See page EG—173)

Z 3. INSTALL SERVICE HOLE COVER
iv / Connect the service hole cover, wire harness clamp

/9 and install the 4 screws.
‘/

/ .
B/ 3‘;/Q*\\

4. INSTALL REAR SEAT CUSHION
5. CONNECT NEGATIVE (—) TERMINAL CABLE TO

BATTERY



I.

ENGINE - EFI SYSTEM E9217

FUEL PUMP
(SW20)

ElIOCV—DP

EFI 15A

EFI Main Relay

2 4
O~./‘O

AM2
40A Ignition SwitchO50

lG2
AM2 O ST2

Check Connector

1 3

7.5A

FL1.0Y
0&0

MAIN
FL
2.0LO50

StarterI--I Battery
_I_

O

+B STA
O2 1

0 I

. Starter . ; ng
, Relay , , ‘ ~ = Relay
e I .

4 3 e e eFP FC E1

I To ECU (FC)

-::: '1' -.1: I— — _ - ‘I P17f8ll|l

EGIIVI — DI

I
SST Check Connector

sf FP
P°5691 212311

ON —VEHICLE INSPECTION

1. CHECK FUEL PUMP OPERATION
(a) Using SST, connect terminals +B and FP of the check

connector.
SST 09843 — 18020

L2))@),@ /

Turn the ignition switch ON.
NOTICE: Do not start the engine.

lb)

' EG
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l

it

@-
FTEiE5

lc)

t \
/
I

P0558I

ld)

Check that there is pressure in the hose from the fuel
filter.
HINT: At this time, you will hear fuel return noise
If
e

there is no pressure, check the following parts
Fusible links
H—fuse
Fuses
EFI main relay
Fuel pump
Wiring connections

Turn the ignition switch to LOCK.

(e) Remove the SST from the check connector.
SST sst 09843-18020

P05686

M,
I 9

Ne atiVe( Hermina, 2. CHECK FUEL PRESSUREg _

Cable (a) Check that the battery voltage is above 12 V.
‘

n

;(~%_/
P053S2 L

(c) Remove the union bolt and 2 gaskets, and disconnect
M . . . .

\ ‘WC the fuel inlet pipe from the delivery pipe.
/ l\ ‘\ \ CAUTION:

Q 0 Put a suitable container or shop towel under the
IQ\_>/ ,\ @ .

‘ (b) Disconnect the negative (—) terminal cable from the
ésfis battery.

\- I

\ ‘E delivery pipe.
\ ‘/ I Slowly loosen the union bolt.

\
ll

PI7785
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New SST
asket
\

\ )
a

New
Gasket

<>§/ o
s?/

Fuel Inlet Pipe Y W686

(d)

(6)

SST Check Connector

+B

FP
P05692 Z1231 1

lf)

(9)

‘s\ \
P05580

lb)

O,_-/

Ye“? .,.@
/'\

Y

//
265 - 304 kpa

P1768?

li)

4» .3“
SST

‘I I

0,? 94

. /a
Ii

I
.

P05686

(J)

lnstall the fuel inlet hose and SST (pressure gauge) to
the delivery pipe with 3 new gaskets and SST (union
bolt).
SST 09268-45012
Torque: 29 N-m (300 kgf-cm. 22 ft-Ibf)
Wipe off any splattered gasoline.

Using SST, connect terminals +B and FP of the check
connector.
SST 09843-18020
Reconnect the negative (—) terminal cable to the
battery.

Turn the ignition switch ON.

Measure the fuel pressure.
Fuel pressure:

265 — 304 kPa (2.7 — 3.1 kgf/cm’, 38 — 44 psi)
pressure is high, replace the fuel pressure regulator.
pressure is low, check the following parts:

Fuel hoses and connections
O Fuel pump

Fuel filter
Fuel pressure regulator

If
If
e

Remove the SST from the check connector.
SST 09483-18020
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V~/

0-Q.»
Disconnect Iff

Plug I

-
S _,_ ___

P172335

I (k) Start the engine.
(I) Disconnect the vacuum sensing hose from the fuel

pressure regulator, and plug the hose end.

//
265 — 304 kpa

/I)

//<74*4‘-Q1/
PI 7687

(m) Measure the fuel pressure at idle.
Fuel pressure:

265 — 304 kPa (2.7 — 3.1 kgf/cm’. 38 — 44 psi)

Plug l)r I I
’I"Il I

" I /' . Qlrfl 3
(n) Reconnect the vacuum sensing hose to the fuel

pressure regulator.

//
206 — 255 kpa

I_.Q7
.

J -

Pl?588

(o) Measure the fuel pressure at idle.
Fuel pressure:

206 — 255 kPa (2.1 — 2.6 kgf/cm’, 30 — 37 psi)
If pressure is not as specified, cneck the vacuum
sensing hose and fuel pressure regulator.

e0"”
alé, "\

. !._@

.-III _

SST

For 5 Minutes After Engine has Stopped W689

/ l
47 kPa orinore IPIlq)

Stop the engine.
Check that the fuel pressure remains as specified for5
minutes after the engine has stopped.
Fuel pressure:

147 kPa (1.5 kgf/cm’, 21 psi) or more
If pressure is not as specified, cneck the fuel pump,
pressure regulator and/or injector.
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(r) After checking fuel pressure, disconnect the negative

(—) tarminal cable from the battery and carefully
remove the SST to prevent gasoline from splashing.

SST 09268 — 45012

i/ (s) Connect the fuel inlet pipe to the delivery pipe with 2
\ W new gaskets and the union bolt.

K Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)/ \\/\<~//
‘ L

P1778?)

(t) Reconnect the negative (—) terminal cable to the
battery.

(u) Check for fuel leaks.
(See page EG—173)
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COMPONENTS FOR REMOVAL AND
INSTALLATION

EQ(:u*W

Ash Receptacle
Box

Lower No.1 Instrument
Panel Finish Panel

6¢’/  

@*’/
/5 ‘Ff

é-“<9

Q

--we

Console Box Afig/ \/\'?l/
0'/@

.1‘/

/

/Ow Z
4

Shining Hole
Cover

QQii-—Gror|1met

Retainer ~ //. ervuce Hole
Cover

Upper Console Panel

Fuel Sender

/ Gauge Connector

Fuel Pump Con nector

Center Instrument
Cluster Finish Panel

P056811



ENGINE —- EFl SYSTEM EG-223

Lever

Fuel Tank Band

Radiator Pipe

A/C Pipe

it
13

35 l350. 26) l

GP" :7

3.4l§§§oin.-ibii if

If
2

Fuel Pump fl

Q Gasket Q‘.
i| gr) '
Q/V Fuel Tank

Q. l’
I ,6 Gasket

No.2 Center Floor
Crossmemberiiil130,9l

Drain Plugii
-

é

é

Parking Brake Cable fly

/~fj
a i Q ~°’. gs, e

mediate J) Engine Under Cover

“\
Fuel Tank Protector

Parking Brake Inter
&

\

&”* - t
Front Luggage Under Cover

No.1 C

if‘
S

H5801

N-m (kgf~cm,ft~lbfl I : Specified torque
O Non-reusable part

enter Floor Cro

é
ssmember

\\I

\~
§

J

Heat Insulator

Zl300¢l
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'0 ‘

4:it’?
//% '@01

P056225

Ohmmeter ,
\:'./ la\ - ea‘4/ 41

Q
\

@<4_1*0]Zi.1
P0597/1

-Q,

5. N //

Ii"“@”i@n
B attery

P05973

ta~92,

I

e~/ A /Pm

EGIWO BI

FUEL PUMP INSPECTION e

(See Components for Removal and Installation)
1

2.

3
A.

4.

REMOVE ASH RECEPTACLE RETAINER
(See steps 1 and 2 on page EG—225)
DISCONNECT FUEL PUMP CONNECTOR

INSPECT FUEL PUMP
Inspect fuel pump resistance
Using an ohmmeter, measure the resistance between
the terminals.
Resistance:

0.2 — 3.0 Q at 20°C (68° F)
If the resistance is not as specified, replace the fuel
pump.

Inspect fuel pump operation
Connect the positive (+) lead from the battery to
terminal 1 of the connector, and the negative (—) lead
to terminal 2. Check that the fuel pump operates.
If operation is not as specified, replace the fuel pump.
NOTICE:
I These tests must be performed quickly (within 10

seconds) to prevent thecoil from burning out.
I Keep the fuel pump as far away from the battery as

possible.
O Always perform switching at the battery side.
RECONNECT FUEL PUMP CONNECTOR

\7 \/ 5. REINSTALL ASH RECEPTACLE RETAINER
/ (See steps 7 and 9 on page EG—231 and EG—232)

\l
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fie612
#9 £8.-2'

E(IOXl—D4

FUEL PUMP REMOVAL

(See Components for Removal and Installation)
CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

NegaflVe(_)Termma, 1. DISCONNECT NEGATIVE (—) TERMINAL CABLE
Cable FROM BATTERY

’ ' Igafig,
.

Q 'w/

P05352

2. DISCONNECT FUEL PUMP CONNECTOR AND FUEL
A4“ W \ SENDER GAUGE CONNECTOR
‘Q QM \/F (a) Remove the 4 screws, and disconnect the lower No.1
H 1 \,-\ ", \< /, instrument panel finish panel by pulling it.

%’ I (b) Disconnect the connector, and remove the lower No.1

11 .
___ | ' ""40 (c) Remove the ash receptacle box.

Q ?;i@B°
PO5620

__ _~ instrument panel finish panel.

7/
I

i“‘~’°\..__, /E

P0562l

(d) Using a screwdriver, pry out the shifting hole cover.

Qgk @

/
/5‘ _

eie
iv}.

,K
P05622

(e) Using a screwdriver, pry out the upper console panel
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_-\\ )

Mu,$1

//\/
so/1

L\Qblot’ < 'Q01 se 

Gauge Connector ®

Co

’\st
(DUI-P00

Remove the 2 screws, and disconnect the center
instrument cluster finish panel by pulling it.
Disconnect the connectors, and remove the center
instrument cluster finish panel.

Remove the 2 screws holding the console box to the
instrument panel safety pad.

Remove the ash receptacle retainer mounting screw
by lifting the front side of the console box.
Disconnect the connector, and remove the ash recep-
tacle retainer.

Disconnect the fuel pump connector and fuel sender
gauge connector.
Remove the grommet from the service hole cover.
Remove the 2 nuts and service hole cover.

REMOVE ENGINE UNDER COVERS
REMOVE FRONT LUGGAGE UNDER COVER
REMOVE FUEL TANK PROTECTORS
DRAIN FUEL
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./K I
\~_._ Rig .

W’ ‘" EG

ex (J
\

H5448

7. REMOVE PARKING BRAKE INTERMEDIATE LEVER
AND NO.1 CENTER FLOOR CROSSMEMBER

(a) Remove the 4 bolts and intermediate lever.
_ (b) Remove the 2 bolts and crossmember.

(c) Disconnect the parking brake cable from the interme-
diate lever.

M

Kt

ii

\'£ from the body.

////
\

\41-.
é\I__\.)-7'"

H5439

8. REMOVE A/C PIPES FROM BODY
_ Remove the 4 bolts, and disconnect the 2 A/C pipes

\ ._

\..\
. >5. ,/ __ .’/V, 1

‘M
/

Q 9. DISCONNECT RADIATOR PIPES FROM BODY
F=:"\ Remove the 6 bolts, and disconnect the 2 radiator
/ pipes from the body.
ct L

yr
_.

H5440

_ / fig

______/

4
LI Id

H5462
/T37~.\s(Q?

10. REMOVE FUEL TANK HEAT INSULATORS
Remove the 6 nuts and 2 heat insulators.

\\

\

....fTera’

‘\i')\\‘img,’yr“

1';8-; '/"K

FI5463

11. DISCONNECT HOSES AND PIPE
CAUTION: Remove the fuel filter cap to prevent the fuel
from flowing out.
Disconnect the following hoses and pipe:
(1) Fuel inlet hose

Fuel breather hose
Fuel pump pipe
Fuel return hose

(2)
(3)
(4)
(5) 2 fuel evaporative vent hoses
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12. REMOVE FUEL TANK
\\ (a) Remove the bolt, pin and tank band.

(b) Remove the 2 bolts and No.2 center floor
crossmember.

(c) Remove the fuel tank.
/\ ..

13. REMOVE FUEL PUMP ASSEMBLY FROM FUEL
- TANK

» ‘ '4" (a) Remove the bolt holding the fuel pump pipe to the fuel
\ tank.

, (b) Remove the 5 bolts, and pull out the fuel pump
I "I ii ‘ assembly.

/2’/K‘ 2-’ :~~_,_'\_-.7. (c) Remove the gasket from the pump bracket.
Q/, ‘ ‘ a~\a\@/

FI5544

EGWI -I-II

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fuel Pump Bracket

\ . \/Pee
f \

Q GHSKEI Fuel Pump

Fuel Pump Filter

@
Fuel Hose

Q0

/I
00Z__Q

3/

0@ @@@T
oi i

ar———-——O Clip

 Rubber Cushion

O Non~reusable part HM
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5Ire»
‘EV

H4336

FUEL PUMP DISASSEMBLY ‘°°'.°*°‘
(See Components for Disassembly and Assembly)
1. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET
(a) Pull out the lower side of the fuel pump from the pump

bracket.
(b) Remove the rubber cushion from the fuel pump.

the lead wire from the fuel pump. Disconnect the 3

\

/ %\"§;s
_/‘ ,7

F1131?

lead wires.
(d) Disconnect the fuel hose from the fuel pump, and

remove the fuel pump.

2. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Using a small screwdriver, pry out the clip.
(b) Pull out the pump filter.

\

%\"'s's/< , '3».
F1131?

FUEL PUMP ASSEMBLY "°"*°‘
(See Components for Disassembly and Assembly)
1. INSTALL FUEL PUMP FILTER TO FUEL PUMP

lnstall the pump filter with a new clip.

H4336 ZO2989

2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET
(a) Connect the fuel hose to the outlet port of the fuel

pump.
Connect the lead wire to the fuel pump with the spring
washer and nut. Connect the 3 lead wires.

(c) lnstall the rubber cushion to the fuel pump.
(d) lnstall the fuel pump by pushing the lower side of the

fuel pump.

lb)

(c) Remove the nut and spring washer, and disconnect
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‘ .~'~i(
H5440

T 4.

mu-III ,

FUEL PUMP INSTALLATION
I

(See Components for Removal and Installation) 1.
1. INSTALL FUEL PUMP ASSEMBLY T0 FUEL TANK
(a) Install a new gasket to the pump bracket.
(b) Insert the fuel pump assembly into the fuel tank.
(c) lnstall the 5 bolts holding the fuel pump bracket totha

fuel tank.
Torque: 3.4 N-m (35 kgf-cm. 30 in.-lbf)

(d) Install the 5 bolts holding the fuel pump pipe to the
fuel tank.

2. INSTALL FUEL TANK
(a) Apply soapy water to the cushions on the fuel tank.

(b) Attach the fuel tank to the body.
(c) lnstall the fuel tank band with the pin and bolt.

Torque: 35 N-m (350 kgf-cm. 26 ft-Ibf)
(d) lnstall the No.2 center floor crossmember with the2

bolts.
Torque: 29 N-m (300 kgf-cm. 22 ft-Ibf)

CONNECT HOSES AND PIPE
Connect the following hoses and pipe:
(1) Fuel inlet hose
(2) Fuel breather hose
(3) Fuel pump pipe
Torque: 35 N-m (350 kgf-cm. 26 ft-Ibf)
(4) Fuel return hose
(5) 2 fuel evaporative vent hoses

INSTALL RADIATOR PIPES TO BODY
lnstall the 2 radiator pipes with the 6 bolts.
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%\
\¢;

\
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-

‘H

}:/._./
H5439

5. INSTALL A/C PIPES TO BODY
lnstall the 2 A/C pipes with the 4 bolts.

\

ti‘ h

./
H5448

INSTALL PARKING BRAKE INTERMEDIATE LEVER
AND NO.1 CENTER FLOOR CROSSMEMBER
Connect the parking brake cable to the intermediate
lever.
lnstall the intermediate lever with the 4 bolts.
Install the crossmember with the 2 bolts.

6.

la)

(b)
(C)

Fuel Sender '®
Gauge Connectorg

Fuel Pump \
Connectorsh ~/Q

ll/ \

/- tU

P135679

CONNECT FUEL PUMP CONNECTOR AND FUEL
SENDER GAUGE CONNECTOR
lnstall the service hole cover with the 2 nuts.
lnstall the grommet tothe service hole cover.
Connect the fuel pump connector and fuel sender
gauge connector.

7.

la)
(b)
(0)

‘Q

- A

.3~{¢‘;§
I 0.3;K.>

PC5625

Connect the connector, and install the ash receptacle
retainer with the screw by lifting the front side of the
console box.

Id)

so)
PO5624

(e) lnstall the console box to the instrument panel safety
pad with the 2 screws.
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' P135626
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(f) Connect the connectors, and attach the center instru-
ment cluster finish panel to the instrument panel
safety pad with the clips.

(g) lnstall the 2 screws.

(h) Connect the connector, and attach the upper console
panel to the console panel with the 2 claws and
2 clips.

(I) Attach the shifting hole cover with the 4 clips.
(j) lnstall the ash receptacle box.

(k) Connect the connector, and attach the lower No.1
instrument panel finish panel with the 3 clips.

(I) lnstall the 4 screws.

8. FILL WITH FUEL
9. CONNECT NEGATIVE (—) TERMINAL CABLE T0

BATTERY
10. CHECK FOR FUEL LEAKS

(See page EG—173)
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I

I
12. INSTALL FUEL TANK PROTECTORS
13. INSTALL FRONT LUGGAGE UNDER COVER
14. INSTALL ENGINE UNDER COVERS

11. INSTALL FUEL TANK HEAT INSULATORS
lnstall the 2 heat insulators with the 6 nuts.

__;’ 7 If\

”' WQ“ .
\I I“ ‘ —‘\ W

¢ \ e -2.
_/ .\ \1.. fig? EG

H5462



EG 234 ENGINE — EFI SYSTEM

I FUEL PRESSURE REGULATOR I

E6 ex’ /l
l

::::;.....  ~ ‘Y 7 //@\.we /I //A Yaw!
/

Y '01‘? \ll Q To vsv ’§

. ::!I,i$I\ g ~;;’»4"

Vacuum  ) Vacuum Hose
Sensing ' g g
Hose

P1789?

\N:
461’%\

VSV

ON -—VEHICLE INSPECTION

INSPECT FUEL PRESSURE (See step 2 on page EG—206)
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COMPONENTS FOR REMOVAL AND
INSTALLATION

9% with Protector
"0

.'I_‘t_a
lu_‘t!0R\

I(u_((_\-“I ""‘((~.0/

J!

\ Vacuum

\
\§'
\C

Hose j

f
£4.

5P EngineWire ’ ‘

i
s

0:) @ §;—-
Fuel Inlet Pipe '3 Q/3"" '" PCV H°$e

Union Bolt-?—-——@ { r‘. . .6 5.. ~. Gasket Delivery P|pe ._, O00 : G

Injector Connector \ ,./“ W Q9»

N~m (kgf~cm, it-Ibf) : Specified torque
Q Non-reusable part W838

all

. . !P—"i"'—‘HI h-Tension Cord ,

Vacuum Pipe (SW20 only)

'\.~swzo -§Q 2 ________
Gas Filter 5”‘ ST2”

§

 -‘, \ ACIS Valve Cover
\ . \

V
Q Gasket HZZZW"

mi’ W
C‘

I} )Z I )

.3 0

\Z! ;\*;i
‘\

‘\ \ \

9. QL»’;T". -,,4e‘-. f" ,~ ‘-2

k t : Inns '1/\"e85 G '0 0 Ring ——————~———~ f
O Grommet ————————————'9 1 M
Injector Throttle Body

@——i—— Q O-Ring
. insulator g Q  ~Fuel Pressure Regulator

Speacer
I; V Fuel Return Hose

‘V Vacuum Sensing Hose
=. V
Q 7‘  Accelerator Cable Clamp

Q e 0 X

PCVHose . ,. '= \‘\. tones

~ / ‘_ \ . swzo
L‘ ,~ \=\ :2 _, AirHose

ACIS Valv sembly I "- Ii Rb
‘»

us‘:
/.

Vacuum Hose

(ST202 LHD only)
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i”
P171536

New O-Ringit

(!(€@1.1
L)

Y PI7786

80’ 1 6/

A». (Q? Injector Hole

Fuel Pressure Regulator

T P176135

it

P17636

EGlNF—°l

FUEL PRESSURE REGULATOR REMOVAL

(See Components for Removal and Installation)
1. REMOVE INJECTORS AND DELIVERY PIPE
(See steps 1 to 10 on page EG—240 to EG—242)

2. REMOVE FUEL PRESSURE REGULATOR
(a) Loosen the lock nut, and remove the pressure

regulator.
(b) Remove the O—ring from the pressure regulator.

I4IIW'1—01

FUEL PRESSURE REGULATOR
INSTALLATION
1. INSTALL FUEL PRESSURE REGULATOR
(a) Fully loosen the lock nut of the pressure regulator.
(b) Apply a light coat of gasoline to a new O—ring, and

install it to the pressure regulator.

(c) Thrust the pressure regulator completely into the
delivery pipe by hand.

(d) Turn the pressure regulator counterclockwise until
the fuel return pipe faces in the direction indicated in
the illustration.

(e) Tighten the lock nut
Torque: 29 N-m (300 kgf-cm. 22 ft-Ibf) .

2. INSTALL INJECTORS AND DELIVERY PIPE
(See steps 1 to 11 on page EG—247 to EG—251)
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INJECTOR

1/ ~ EG
‘V Delivery P|pe

fapex}
§ /¢\‘Q I t

O _‘ p

Igifei .1)‘ é

Wag )\ O

Injector  $v Q’~47» .~
guel Pressure

 Fuel Return
Hose

To IgnItIon Switch (lG2) ECU

N01 N02 N03 N04

#40
#30
#20
#10is <% rigE01

\_____/
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9/
N

Sound
Scope Y

P1778?

‘> Q7 4 I

/ (b)

Y P17788

Ohmmete

— 0

 l

T

lift?./ \..:~._é:;;,
~s

a
A
N

2;
la)

Y Pl7789 (CI

lb)

EO(I1I—llK

ON —VEHICLE INSPECTION

1.

-1 / la)
3/"-

I ‘Q

INSPECT INJECTOR OPERATION
Check operation sound from each injector.
With the engine running or cranking, use a sound
scope to check that there is a normal operating noise
in proportion to engine speed.

If you have no sound scope, you can check the
injector transmission operation with your finger.
If no sound or unusual sound is heard, check the
wiring connector, injector or injection signal from the
ECU.

INSPECT INJECTOR RESISTANCE
Disconnect the injector connector.
Using an ohmmeter, measure the resistance between
the terminals.
Resistance:

13.4 — 14.2 Q at 20°c (68°F)
If the resistance is not as specified, replace the
injector.
Reconnect the injector connector.
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COMPONENTS FOR REMOVAL AND
INSTALLATION

E€N90*OE

. . QaHigh-Tension Cord ,
with Protector? E6
 Vacuum Pipe (SW20 onlY)

""‘f~.0
l(n~((_{\.~

\ J

{EM
K’it,

’/
\

ACIS Valve Assembly

SW20 _
Gas Filter ST202

fir" A
C‘

\ Vacuum _ p w
Hose )

PCV Hose , “~\| 19(19s 14)
—a(1ao,1a) ' 4: 1 / swzo _
$ Engine Wife L\ /' 5‘ . _: ' All’ HOSE

Q '~* ‘j. 0
| ¢¥.!!’g] \ r '

‘% _...

Fuel Inlet Pipe
Union Bolt-(Q {

. . Tl ” G k t. Gasket F Delivery P|pe r__ as 9
O Gasket _ l

' , Throttle BodyF?

Q O-Ring
O Grommet
Injector

._

ACIS Valve Cover

VQ Gasket H§‘,§‘;“'“

.,241'5"
3I'\Q

Q..
K

195,14)

.\

" ‘s

29 (300 22)ll
Q Insulator -_--—iQ Q . Fuel Return Hose

Spacer U-————-i—— Vacuum Sensing H039

Injector Connector a\\ /we/9QYe
N-m (kgf-cm, ft~lbf) : Specified torque

O Non-reusable part
Pi784U

'9?

\\ ~_J

T
4T‘ \Q '>

9:1

|.|-:IP 1-L

I

i

Vacuum Hose

PCV Hose

/~ 0
\~I.’

Accelerator Cable Clamp
(ST202 LHD only)



EG-240 _ENGINE EFI SYSTEM

P1357?

IIIWIFDI

Negative (—) Terminal Cable
<‘

g_‘ ,_.f__¢_;1»;_¢;\ \/‘I (See Components for Removal and Installation)
0 / 0 "‘:"""'] T 1. DISCONNECT NEGATIVE (—) TERMINAL CABLE
‘Q FROM BATTERY

ST202

<1) ’ \
“

<5) \@/Qmi
SW20 \

/2 \ (1)

(5) yb _ my’, '~.),

>A
P17639
P1764O

(4)

(4)

Y 212252

2. DISCONNECT INTAKE AIR TEMPERATURE
SENSOR FROM AIR CLEANER CAP

3. REMOVE AIR CLEANER CAP AND HOSE
4. DISCONNECT ACCELERTOR CABLE FROM

THROTTLE BODY

5. DISCONNECT THROTTLE BODY FROM AIR INTAKE
\ CHAMBER

// (2) (a) Disconnect the following hoses:
A 1.9 . . ._‘flé ( ) Air hose (from A/C ldl9 up valve)

1’ (2) ST202:
Vacuum hose (from vacuum pipe)

(3) SW20:
Vacuum hose (from gas filter)

(4) Vacuum hose (from ACIS valve actuator)
(5) PCV hose

(b) ST202 LHD only:
Remove the accelerator cable clamp and bolt from the
engine hanger.

~%-1?"9
$3 QQQ;=iF -“'7’i'5§

‘gm

 \

0
"i5

Y P17632

(c) Remove the 4 bolts and the throttle body from the
ACIS valve assembly.
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I

T

\.\ QY

b~1 I
PCV Valve __

Iii:

.4

P17630

6. DISCONNECT PCV HOSE FROM PCV VALVE

/

.9-{U
5.

U:~(

'~

4 ‘

Q/"
&-I%s; 5-‘\

Pl763l

7.
(8)

DISCONNECT HlGH—TENSlON CORDS
Remove the 3 bolts and high—tension cord protector
from the ACIS valve assembly.
Disconnect the high—tension cords from the spark
plugs.

(bl

ST202

SW20

P17633
P176134

Vacuum Pipe

9. ,-

@R t

I

V‘ %

I 4?
@
..

/

a,
.- /
‘

I

/

\

Zl 2253

8.
(Bl

REMOVE ACIS VALVE ASSEMBLY
ST202:
Remove the 6 bolts and 2 nuts.
SW20:
Remove the 6 bolts and 2 nuts and vacuum pipe.
Remove the ACIS valve cover and gasket.

(b)

(C)

J. 7P

Z3

~\..

Ze/$

-X

\@I 2I4""/ .z>s\Q
/

t.

-Q‘

Q
637

(d) Remove the 3 bolts from the ACIS valve stays and
cylinder head.

’51%”!§£Z’$§-<:;.;.;:-1-,,.».,.
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@E6 42%;. .

.9(if

\@\
ilb @ I /KQ

(Z
T P17790

Using 6 mm hexagon wrench, remove the 3 bolts from
the ACIS valve assembly.
Remove the ACIS valve assembly and gasket.

(6)

(f)

l

fl\' \ £7‘t\:.\
’\* /A 0'/7?‘/

w -
§ “'\ _-s

~.¢

P176138

DISCONNECT WIRE HANESS
Disconnect the engine wire protector from the 2
mounting bolts of the No.2 timing belt cover in the
sequence shown.

9.
(8)

-
E‘ . /

Cy
.4

“.~2J/I!las K

(b) Disconnect the 2 nuts, bolt and engine wire.

l

at,

‘Y Pl7674

\ \

SR3‘
;

_ __/
/\ 0'1

Y P17675

10. REMOVE DELIVERY PIPE AND INJECTOR
(a) Disconnect the 4 injector connectors.

I >2a .,?*~*¢/"

Vacuum eh
Union Bolt -|‘§§Q§'"9 ®\"

/f ref-____ _
Jo "'3... ' Fuel

vie Gaske PI "' Sign
;)@ ,

FuelInlet
Pipe

Y P17676

(b) Remove the union bolt, 2 gaskets and disconnect the
fuel inlet pipe from delivery pipe.

(c) Disconnect the fuel return hose and vacuum sensing
hose from the pressure regulator.
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\ Q; ~we

B0lt(B
Bolt

/<4§

/\

Q71
Y Pi7677

d) Remove the 2 bolts (A) holding the delivery pipe to the

Loosen the bolt (B).

(x .@ 6 cylinder head.
(B)

2

(f) Remove the delivery pipe together with bolt (B),
I B

Bo“ ) Remove 1 spacer (A) and 4 injectors by following theSpacer(A)

‘wt it

Discon 2%e
QQ’CI“ $72

H8

ull -P

5%» i4-tlJ~\\ .\ iii

instructions as shown in the illustration.
NOTICE: Be careful not to drop the injectors when
removing the delivery pipe.

5

w

Insulator V}

9
\;/~

’t@Q@’/fix
Spacer(B)

Y P17679

(g) Remove the 4 insulators and 2 spacers (B) from the
cylinder head.

N _\

%

5_7

."I ts
Y Pl7680

(h) Pull out the 4 injectors from the delivery pipe.

' .V »@W”
P1671‘!

(i) Remove the O—ring and grommet from each injector
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INJECTORS INSPECTION

1. INSPECT INJECTOR INJECTION
CAUTION: Keep injector clear of sparks during the test.

SST
(Hose)

Fuel
__ Return

Hose

 m 7%
SSTPressure (Union)

Regulator
(From Vehicle) ((@(l3T (Clamp)

\____¢/

Injector

SST
(Union)

SST _
(Union) FUGI FIIIOF

(On Vehicle)

SST T’

Y Pt779l

\8*

’§?l

§I

P1525‘)

E-—Union Bolt
SST

SST (Union) New
(Hose)  Gasket

Fuel Filter

Pi5623

Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet hose from the fuel filter outlet.
CAUTION: When removing or installing the union bolt. fix
the fuel filter in place using a spanner.

Connect SST (union and hose) to the fuel filter outlet
with 2 new gaskets and union bolts.
SST 09268—4l O45 (90405—O90l 5)
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)
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)“E

Fuel
Return
Hose

 ure SST SST
Regujator (Union) (Hose)
(From Vehicle) Y mm

g»SST(Hose)

. - SSTNew O-Rin - (Clamp)

SST(Union)

Z496(@.@<@<zc:£@G)' jnjecgor Q romment
—

Vinyl Hose T
Y P17793

.1E G'3-E’
ée2;.’ ._-_...-;\/./

“

ST202

IE“ |‘([1] sst
lflél

(ta ‘ at

Check Connector

SW20 |
SST I Check Connector

E'\e’ll +3
ll FP

P151 50

W56” 212793

(c) Remove the pressure regulator from the delivery pipe.
(See step 2 on page EG—-236)

lnstall a new O—ring to the fuel pressure regulator
inlet.
Connect SST (hose) to the fuel inlet of the pressure
regulator with SST (union).
SST 09268-41045 (09268—41090)
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)
Connect the fuel return hose to the fuel pressure
regulator outlet.

lnstall the grommet and a new O—ring to the injector.
Connect SST (union and hose) to the injector, and hold
the injector and union with SST (clamp).
SST 09268-41045 I
Put the injector into a graduated cylinder.
CAUTION: Install a suitable vinyl hose onto the injector
to prevent gasoline from splashing out.

Using SST, connect terminals +B and FP of the check
connector.
SST 09843-18020
Reconnect the negative (—) terminal cable to the
battery.
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(ll
4.-= PUS/7

%  
“O

P13663

I’J

‘1

(g:g;|r(§;¢.
Y P177941

2.
(a)

Y 1
P17795

4‘F=' Ps <18

P136641

SST

\.3’
Check Connector

P15161
Zl2101

1

(ml

/0 av¢6&18 "'~"n§v\°’‘S

EEE

Turn the ignition switch ON.
NOTICE: Do not start the engine.

Connect SST (wire) to the injector and battery for 15
seconds, and measure the injection volume with a
graduated cylinder. Test each injector 2 or 3 times.
SST 09842-30070
Volume:

81 — 102 cm’ (4.9 — 6.2 cu in.) per 15 sec.
Difference between each injector:

5 cm’ (0.3 cu in.) or less
If the injection volume is not as specified, replace the
injector.
INSPECT LEAKAGE
In the condition above, disconnect the tester probes
of SST (wire) from the battery and check the fuel
leakage from the injector.
SST 09842-30070
Fuel drop:

One drop or less per minute

Turn the ignition switch to LOCK.

Disconnect the negative (—) terminal cable from the
battery.
Remove the SST from the check connector.
SST 09268-41045, 09842-30070, 09843-18020
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I)
(e) Reinstall the pressure regulator to the delivery pipe.

(See steps 1 and 2 on page EG-236)
Torque: 29 N-m (300 kgf-cm. 22 ft-Ibf)

P1766

‘*7/
TI

K

\Z5
(f) Reconnect the fuel inlet hose to the fuel filter outlet

with 2 new gaskets and the union bolt.
Torque: 29 N-m (300 kgf-cm. 22 ft-Ibf)
CAUTION: When installing the union bolt, fix the fuel
filter in place using a spanner.

P15259

P16719

INJECTORS INSTALLATION
" » (See Components for Removal and Installation)

/Q New 1. INSTALL INJECTORS AND DELIVERY PIPE
(I O‘Ri“9 (a) lnstall a new grommet to the injector.

(b) Apply a light coat of gasoline onto a new O—ring. and
install it to each injector.

New Grommet
Zl1970

P17679

/Q?- )

New Insulator
\

e/=‘ \@
W 7/S‘

B (G) Place 4 new insulators and the 2 spacers (B) in
Space“ I position on the cylinder head.

*2‘\.6
Y Zi22541

F

,,\
‘§“%m@i

y

Push
Y P171381

Turn

(d) While turning the injector left and right, install it to the\ Upward delivery pipe. lnstall the 4 injectors.

I (e) Position the injector connector upward.

"I9/?
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Bolt(B)
Spacer(A) ‘"

\ 2,,

SI isL
\

\

\\

Y
Atta

\

Q‘% .=>X'~/1.0. w73$‘ 5'3

Y P17682

(fl

egf
Q _ av I

\ °7Q§‘5;~‘,“_\ _, '*
*'@l ‘G,_ \

~

SQ

Y Pl7583

79/I/

\—jonnector

., J ~

.\ -,
Rotat »\c"@0;

>6‘
Y Pl7684

(i)

\
-

r‘-Yr.

/\ Y 917665

(I)

5 ‘S4

‘V
e.»/$7,1)‘

:--‘€~
Q.

Vacuum ‘ (kl
Union Bolt \fi§,'§§'"9 ®"'

if I 7{K v.,_"_‘_ . '. I‘

UL ‘ Fuel
\.Z% 5» Return

\ ‘ 4'Hose
\ "".‘/,3.

‘Q Fuel Inlet
P17676 P|pe Y 212255

(9)

(hi

lnstall the delivery pipe togerther with 4 injectors, bolt
(B) and spacer (A) to the cylinder head by following
the instructions as shown in the illustration.

Temporarily install the 3 bolts holding the delivery
pipe to the cylinder head.

Check that the injectors rotate smoothly.
HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O—rings. Replace the
O—rings.
Position the injector connector upward.

Tighten the 3 bolts holding the delivery pipe to the
cylinder head.
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)

Connect the fuel return hose and vacuum sensing
hose from the pressure regulator.
lnstall the union bolt, 2 new gaskets and connect the
fuel inlet pipe from the pressure regulator.
Torque: 32 N-m (320 kgf-cm, 24 ft-Ibf)
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(m) Connect the 4 injector connectors.

¢\sin‘Seat

2 INSTALL WIRE HARNESS
(a) lnstall the 2 nuts, bolt and engine wire.

,4!

(b) lnstall the engine wire protector to the 2 mounting
bolts of the No.2 timing belt cover in the sequence

/ T shown.

iit :2.\ /Ni./
is‘

.1‘/y/.~;’\‘
_!4‘ls‘§~'l\ 7

rib ® /g.

7/ /(Z

 §J .7‘

9 l<<%<'%£113-' sit?~\

INSTALL ACIS VALVE ASSEMBLY
lnstall the ACIS valve assembly and gasket.
Using 6 mm hexagon wrench, install the 3 bolts to the
ACIS valve assembly.
Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf)

lnstall the 3 bolts to the ACIS valve stays and cylinder
head.
Torque:

No.1 ACIS valve stay: 19 N-m (195 kgf-cm. 14 ft-Ibf)
No.2 ACIS valve stay: 18 N-m (180 kgf~cm. 13 ft-Ibf)
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{igfie

P17633

31-202 ‘ (d) lnstall the ACIS valve cover and gasket.
ST202:(e)

'" lnstall the 6 bolts and 2 nuts.
‘@d,‘ \K _ , (r) swzo;\, .
)4» 1* I lnstall the 6 bolts, 2 nuts and vacuum pipe.

~ Torque:

/R \k~2\/4 1I “
Vacuum Pipe

W’ \ 4") Bolt: 8.5 N-m (85 kgf-cm, 75 in.-lbf)
& T y Nut: 21 N-m (210 kgf-cm. 14 ft-Ibf)EG /

.\

Rubber Section

Y
P17634 Z1&U2

(g) Check that rubber section at the center, of the
SW20 vacuum pipe is firmly pressed against the ACIS valve

I- x COVGR

S
_ ‘ (a) lnstall the high—tension cord protector and 3 bolts to

4. CONNECT HIGH-—TENSION CORDS

7 ,$~ the ACIS valve assembly

¢T.,j;@t%.~§?\\'S1§\

\\_ _
»,~. -. .

! ,
. I )

’.» Q

0 7"

l)
YP17631

f ta‘-’:;ra (b) Connect the high-tension cords to the spark plugs.

PCV Valve

IQ ' (g

\\

,-

elI=’

4
>-

P17630

5. CONNECT PCV HOSE TO PCV VALVE

\¢KT \- (a) Attach a new gasket to the ACIS valve assembly,Q ~,

Protrusion
Y Pl7841

6. INSTALL THROTTLE BODY

facing the protrusion downward.
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%/33,

¢\¢

'I'4
Y P17632

(b) lnstall the throttle body with the 4 bolts.
Torque: 21 N-m (210 kgf-cm. 16 ft-Ibf)
HINT: Different bolt lengths are used for the upper
and lower sides.
Bolt length:

Upper side: 40 mm (1.59 in.)
Lower side: 65 mm (2.56 in.)

ST202 \
I (2)

(1) .9.‘,2
~ ‘<1:-‘yfi

@\ (3)

SW20
\ (1)

n U)»ts) (4)

(5) >_,, '4)

P171539 fa
Pl7640 Y 212252

(c) ST202 LHD only:
lnstall the accelerator cable clamp and bolt to the
engine hanger.

(d) Connect the following hoses:
Air hose (from A/C idle-up valve)
ST202:
Vacuum hose (from vacuum pipe)
SW20:
Vacuum hose (from gas filter)
Vacuum hose (to ACIS actuator)
PCV hose

(1)
(2)

(4)
(5)

7. CONNECT ACCELERATOR CABLE TO THROTTLE
BODY

8. INSTALL AIR CLEANER CAP AND HOSE
9. INSTALL INTAKE AIR TEMPERATURE SENSOR TO

AIR CLEANER CAP
10. CONNECT NEGATIVE (-) TERMINAL CABLE TO

BATTERY
11. CHECK FOR FUEL LEAKS

(See page EG—173)
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THROTTLE BODY

ELEM.

C)
Throttle Body

Thr ttl Po t
SW

, L’. Ta. $~

Q
Throttle Positio
Sensor

I

ECU

O+B

E2 0 E2

'D'- o|DL
VTA O VTA

O-O

OOOO VC 0 VC

it-—-(IE1
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\‘3i14'-4&5

\kfl \ ON-VEHICLE INSPECTION

Y
P178413

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.

\Z€_4 \ e»..4"?

.
1!

(b) Check the vacuum at P port.
I Start the engine.
0 Check the vacuum with the vacuum hose pick

your finger.

Port name At idle Other than idle

No vacuum Vacuum

\_Z“_"4 \ 7

s‘?

¢\\W9‘
Y wens

Ohmmeter \/'—* \

_r/_/ 

,- :
VC
VTA
l DL
E2

2. INSPECT THROTTLE POSITION SENSOR
Disconnect the throttle position sensor connector.
Insert a feeler gauge between the throttle stop screw
and stop lever.

la)
(bl

(c) Using an ohmmeter, measure the resistance between
each terminal.

Clearance between Between
Resistance

terminals
VTA — E2
IDL — E2
IDL — E2

lever and stop screw
0 mm (0 in.)

0.40 mm (0.016 in.)
0.75 mm (0.030 in.)
Throttle valve fully

0.2 —— 5.7 kQ

2.3 kQ or less

Infinity

VTA — E2 2.0 — 10.2 kQ
open
- vc-£2 | 2.5 — 5.9 kQ

(d) Reconnect the throttle position sensor connector.

.$_,._ F _. .~$* 4 $5;-ltf-$$f¢$$!\*.§

1'i5i§I~ 11

1

i

~
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Iflllfl C.

COMPONENTS FOR REMOVAL AND
INSTALLATION

./"4
is;5‘

$15.,%“Q
1 0

Accelerator Cable

" Nm (kgf-cm,ft-lbf) : Specified torque
6 Non-reusable part

/ E ”"'~.,,
3%‘Q 0

we ‘ Vacuum Hose
( 0 WE‘ ’ - _ _ _

J ‘*5 ".3* ' um!C Throttle Body"’””_"T |m@ /‘

Q. ISC Valve
Water Bypass Hose ' Qonnemor

Air Hose

Q Gasket

ya?/iW

PCV Hose

Water Bypass Hose

. ‘ all
Throttle Position

‘V; SensorConnector
II

'1',
4-

Y

P1784?

2' I T Negative (-) Terminal Cable

ii» .1‘:
/$1" * -‘/isfig;

THROTTLE BODY REMOVAL '°“"'°'
(See Components for Removal and Installation)
1. DISCONNECT NEGATIVE (—) TERMINAL CABLE

FROM BATTERY

2. DRAIN ENGINE COOLANT
3. DISCONNECT INTAKE AIR TEMPERATURE

SENSOR FROM AIR CLEANER CAP
4. DISCONNECT AIR CLEANER CAP AND HOSE
5. DISCONNECT ACCELERATOR CABLE FROM

THROTTLE BODY



EG-255ENGINE — EFI SYSTEM _

(Q,<
§‘

I

4....

~we\\Z

P1‘/‘B49

--r Q’
.

figgfill

REMOVE THROTTLE BODY
Disconnect the folloiwing connectors:
(1) Throttle position sensor connector
(2) ISC valve connector

Disconnect the folloiwing hoses:
(1) Vacuum hose (from BVSV for EVAP)
(2) PCV hose

Remove the 4 bolts and gasket.

Disconnect the following hoses from the throttle
body, and remove the throttle body:
(1) Water bypass hose (from water outlet)
(2) Water bypass hose (from water bypass pipe)

, THROTTLE BODY INSPECTION

F,/‘tris‘
*6 Pl 7852

CLEAN THROTTLE BODY
Using a soft brush and carburetor cleaner, clean the
cast parts.
Using compressed air, clean all the passages and
apertures.
NOTICE: To prevent deterioration. do not clean the
throttle position sensor.
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I
D

.11 5

e‘? ~Th ttl 1" °Stgg e Pf? Clearance
Screw {C

Throttle Lever (.5

A7/T~o

Y mesa

5%

2?Qi\~11
H’

."i§'>);9a
1@

P17854

Ohmmeter0.58 mm

O.
llll finfig

P lg

!>_ ‘L,
III

Y PI7855

0.40 0.75m Ohm"‘e“'="or F3».0 I_,__ ":9 ~I
[1-éf~l\t'(& /~ _. 1

IDL I. II

‘US

P17855 Y 2128.50

2. INSPECT THROTTLE VALVE
Check that there is no clearance between the throttle
stop screw and throttle lever when the throttle valve
is fully closed.

3. INSPECT THROTTLE POSITION SENSOR
(See step 2 on page EG-253)

4. IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a) Loosen the 2 set screws of the throttle position
sensor

(b) Insert a 0.58 mm (0.023 in.) feeler gauge, between the
throttle stop screw and stop lever.

(c) Connect the test probe of an ohmmeter to the
terminals IDL and E2 of the thottle position sensor.

(d) Gradually turn the sensor clockwise until the ohmme-
ter indicator deflects, and secure it with the 2 set
screws.

(e) Recheck the continuity between terminals IDL and E2.

Clearance between
Continuity (IDL — E2)

lever and stop screw

0.40 mm (0.016 in.) Continuity
0.75 mm (0.030 in.) No continuity

l \>\/ \‘-

R I
D

Q Q (2)e. X

C 5": 01 J
(Qt Q1] J

P17851 1/ v M992

EGJWC -0|

THROTTLE BODY INSTALLATION

(See Components for Removal and Installation)
1. INSTALL THROTTLE BODY
(a) Connect the following hoses to throttle body:

(1) Water bypass hose (from water bypass pipe)
(2) Water bypass hose (from water outlet)
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\/_

/ J _
Protrusion

Y PI784l

(b) Attach a new gasket to the ACIS assembly, facing the
protrusion downward.

p /‘*5.

  
A

\§’ l'»

/

‘.8
.0<

/
4.

,_/
(c) lnstall the throttle body with the 4 bolts.

Torque: 21 N-m (210 kgf-cm. 16 ft-Ibf)
HINT: Different bolt lengths are used for the upper
and lower sides.
Bolt length:

Upper side: 40 mm (1.59 in.)
Lower side: 65 mm (2.56 in.)

\/"*1 \

‘ /{,’;.:r3'\§ (2)

‘v *3‘? 1.»,‘hi? @ fig
'

/ Y P17849

(1) A
(d) Connect the following hoses:

(1) Vacuum hose (from BVSV for EVAP)
(2) PCV hose A

We
\\\§;\

‘x (1)

6"

gi.1t.
Y PI7848

(e) Connect the following connectors:
(1) Throttle position sensor connector
(2) ISC valve connector

. CONNECT ACCELERATOR CABLE TO THROTTLE
BODY

3. INSTALL AIR CLEANER CAP AND HOSE
4. CONNECT INTAKE AIR TEMPERATURE SENSOR TO

AIR CLEANER CAP
5. FILL WITH ENGINE COOLANT
6. CONNECT NEGATIVE (—) TERMINAL CABLE TO

BATTERY

2
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ISC VALVE

Q;
a’,/ea\¢%

3 0‘
F \V\ xv

‘%\§."\\§\\E’/ /K \\ ‘SW
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PPPP57
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W

ECU
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ON —VEHICLE INSPECTION

1. INSPECT ISC VALVE OPERATION
(a) Initial conditions:

0 Engine at normal operating temperature
0 Idle speed set correctly

Using SST, connect terminals TE1 and E1 of the check
connector.

,, TE1\ SST ssr 09843-18020
L_fig___ El I (c) After engine rpm are kept at 1,000 — 1,300 rpm for 5

\ seconds, check that the rpm drops to about idle
\‘ \ speed.

Check Connector

ST202 (b)

 

5|C)‘CD
:55

//

sis’?
If the rpm operation is not as specified, check the ISC
valve, wiring and engine ECU.

SW20
Check Connector

‘U)2V‘
" @j EC)I

Ii
IE1:\ma

¢

P151 59
P056135 Z127%

(d) Remove SST.
V‘ SST SST O9843— 18020

(e) Check the idle speed.
Idle speed:

‘ ST202:
w/ Daytime running light system

750 i 50 rpm
check Connector w/o Daytime running light system

Plslel ‘ mm 700 i 50 rpm

.7

Q55“!

7/
/

‘

SW20:
w/ Daytime running light system

850 i 50 rpm
w/o Daytime running light system

750 i 50 rpm

ifa;
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Qhmmgtel-’___V V? // 2. INSPECT ISC VALVE RESISTANCE

\ 3L (a) Disconnect the ISC valve connector.
0- T (b) Using an ohmmeter, measure the resistance between
’ *‘<T§§'r-% terminal +B and other terminals (RSC, RSO).~ L? ‘Nit» /\ /\ I /'— Resistance:

/ \s ~ (I et. \ 0:" “K
/" Q‘.

‘Q

P178553

EGIII OI

COMPONENTS FOR REMOVAL AND
INSTALLATION

\

\

Throttle Body

.a7
O Gasket

vi! 5;
PCV Hose R-v;\'§7""  ;“"'..*.~,\I, I)“W . :=lZiy'

I I
v l‘ , ~ =7 \

; I Water Bypass
2 Hose
l O G k t

1 .4
_v\v 0 Ti; Vacuum Hosessata .@lY

T,
\

/

K’ \ ~.-: I ,.
fi’:g§I"' 4 I , é "0, '1 Throttle Position

Accemrator Cable Throttle Bod §fi/ ~§.i_rfl;‘;'v Sensor Connector
Y !“||@€q ISC Valve. ~l.l' %’*»

Water Bypass Hose <': ISC V I C
a ve onnector

Air Hose 

Ntm (kgf-cm, ft~lbf) : Specified torque
O Non-reusable part

F1386 19.3 — 22.3 Q at 20°C (68°F)
‘:30 If resistance is not as specified, replace the ISC valve.

EQ / \F\J ,__.4 ] Y (c) Reconnect the ISC valve connector.

Y
P17? 1

lsc VALVE REMOVAL "'"°'

ta!'ati §“0‘IG‘
\!,§l

J

(See Components for Removal and Installation)
. REMOVE THROTTLE BODY

C \ (See steps 1 to 6 on page EG—254 and EG-255)

2. REMOVE ISC VALVE

»:‘g)Y)III . Remove the 4 screws, ISC valve and gasket.
P17860
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OTTO3

I SC

- I O o o
Ti I \\

/' \‘\i 5'l //ff’\
CIOSBCI :1 /i/J,

Potszoe ‘T 213900

35. ‘

@tp . -
Polmo 213201

=.!wt ~ts?“’I,,,,‘;'1s r ct
PI7860

ElI@I—OF

ISC VALVE INSPECTION

INSPECT ISC VALVE OPERATION
(a) Connect the positive (+) lead from the battery to

terminal +B and negative (—) lead to terminal RSC,
and check that the valve is closed.

(b) Connect the positive (+) lead from the battery to
terminal +8 and negative (—) lead to terminal RSO,
and check that the valve is open.
If operation is not as specified, replace the ISC valve.

ISC VALVE INSTALLATION """'°'
(See Components for Removaland Installation)

[J K 1. INSTALL ISC VALVE
(a) Place a new gasket on the throttle body.la § i

o o lllll

l R@;+5,-33

(b) lnstall the ISC valve with the 4 screws.
2. INSTALL THROTTLE BODY

(See steps 1 to 6 on page EG—256 and EG—257)
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EFI MAIN RELAY
(ST202)

semi-aq_

EFI Main Relay /-52%
- EFI 15 A

Os/‘O o 0 0 0 0 + B
Ignltlon Switch ‘ ",iIIi,

O§0.0)

AM2 ' °
MAIN ° 30 AF \ 7 5 A

O

--l
FOE1

-: : : T mesa

IGIIVI U

EFI MAIN RELAY INSPECTION

/ 1 REMOVE EFI MAIN RELAY
M LOCATION: In the engine compartment relay box.

3-eé v<¥~s

./.)@,I fiJ\
ti.as O\

§

l;l“ili|T

INSPECT EFI MAIN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
Check that there is no continuity between terminals 3
and 5.
If continuity is not as specified, replace the EFI main
relay.

Inspect relay operation
Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If operation is not as specified, replace the EFI main
relay.
REINSTALL EFI MAIN RELAY
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EFI MAIN RELAY
(SW20)

Eli2TA—OI

AM2
40 A

ECU
EFI Main Relay /—-4

MAIN '
FL \\2.0L ,

--1
_1_

CI

0%

Ignition Switch

7.5 A

0 0 I o ). |G2
AM2 ° .

EFl15A
0../“O O 0 0 O

Ill.0.

FJE1

'_:— tr Q

. +_B EEC; v

T P178F4

\1-

\ l\

l__ I \\ \_
I

fee’! I r \¢‘>/oi“.
\¢\»\ 

N Relay

.\

\

' EFI Main

212797

EFI MAIN RELAY INSPECTION

REMOVE EFI MAIN RELAY
LOCATION: In the engine compartment relay box.

1.

No continuity Continuity

“llQ!
2 1

,_ .\_ t
IT! : Z17

,’\F' “-1

4
(Q

BEOOOS

INSPECT EFI MAIN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 3.
Check that there is no continuity between terminals 2
and 4.
If continuity is not as specified, replace the EFI main
relay.

2.
A.
(8)

(bl

Continuity

Battery

J--It? (9
BEOO1O

B.
la)
lb)

Inspect relay operation
Apply battery voltage across terminals 1 and 3.
Using an ohmmeter, check that there is continuity
between terminals 2 and 4.
If operation is not as specified, replace the EFI main
relay.

~ 3. REINSTALL EFI MAIN RELAY
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CIRCUIT OPENING RELAY

EBQI OI

—__ ——— -_———
—

+ U1

Pump
Check Connector

STZOEJ. ;iI
SW20 + B O STA

FP FC 0 E1

Fuel

E seem,

Z‘ Z T

To ECU (FC)

To EFI Mam Relay T0 Ignition Switch (ST2) <—-€Oi> T0 ECU (STA)

Pl7%

COMPONENTS FOR REMOVAL AND
INSTALLATION

Ell? M

ST202

P1 5389 \

P05563

./‘Tat \ .'_,,__ _..- .\
~1‘s\_.»< " ‘T J .> )1:

“e 49.: \‘~.\
Z‘ Circuit

‘Y’*"’ * \ Opening
W / ®/ Relay

Z ....\\ Q g
/ swzo*1 ‘Q‘ I‘

\‘<7..R

*1
_/vi?\
it‘Q
\ _"< B ECUT ' D '§

3.
’~

‘C

.rrs'% 0,,,0001/A

r

' \

Pg/K (QQa,

Circuit

Z127‘¥3
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CIRCUIT OPENING RELAY INSPECTION

(See Components for Removal and Installation)
1. REMOVE CIRCUIT OPENING RELAY

Continuity

\-1 if

‘i

1+B _
STA /

l’)//-(I 9

Ohmmeter Ohmmeter

ntlnulty

I3FP Ohmmeter
/.5:

Continuity M5506

'Battery STA E

~9?'T"’rR
»'\r—-5‘Q.

Ohmmeter

a-5
‘ii

0:

Continuity
‘Pl

P1550?

Oh

Continuity
+B

FP~ /'6
‘Q-Q'_-v +5

mmeter

1 I

6 69
Battery

PI5503

INSPECT CIRCUIT OPENING RELAY
Inspect relay continuity I
Using and ohmmeter, check that there is continuity
between terminals STA and E1.
Check that there is continuity between terminals +B
and FC.
Check that there is no continuity between terminals
+B and FP.
If continuity is not as specified, replace the circuit
opening relay.
Inspect relay operation
Apply battery voltage across terminals STA and E1.
Using an ohmmeter, check that there is continuity
between terminals +B and FP.

Apply battery voltage across terminals +B and FC.
Check that there is continuity between terminals +B
and FP.
If operation is not as specified, replace the circuit
opening relay.

REINSTALL CIRCUIT OPENING RELAY
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VSV FOR ACIS

E0000-

,1L. _
m ./V N *fi\/1
\

kl

O‘\ e

From '
ACIS Actuator V

E:n} To ACIS Valve Assembly

X:°::"s.P;Pe
(ST202 oglyl ‘J’ l:

‘ t it . <5

‘

To EFI Mam Relay < O+B
vsv

. ACIS

IT“;.___J

P18051
PO1447

1 7

ECU

Vacuum Tank
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J!‘ |\l I:) EO0E1—IV

OR REMOVALCOMPONENTS F
INSTALLATION

VSV Assembly

VSV Connecter

Vacuum Hose

V Connecter
Vacuum Hose

VS
ure Controrfor Fuel Press

lntake Manifold Stay

@

' ' Engine Wire Braket
for ACIS 

i
Q 0

\\ ‘Q~'as
-‘ta  1

0\\

.Q

o\

W

to;

\
\

“ \L _____.
‘II

Vacuum Hose

VSV for ACIS

%\7"‘ts d

Engine Wire

NOTICE ; When disconnecting the VSV
ForceConnector do not apply strong

to the VSV body. Y
P17870
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"$II;:=

Continuity Y P153355

IGHX 02

ACIS VSV INSPECTION

(See Components for Removal and Installation)
1. REMOVE VSV

€§I'%==
/

Y

Ohmmeter
_

Q T j ‘g

No Continuity Y W356

El“ii-\.1Nis
Filter

\ T‘ Air

P1835?

, C
ta)

,iii I5'-Q13,,__:

/5529.)}.xm4
I

Y

__ ‘p

- . 1 r _ I f

e (19 n
Battery

Y

1; ‘I1“Xta\./\:/‘J
P181358

2.Ohmmeter

EliT F. A

B.

(b)
(C)

3.

INSPECT VSV
Inspect VSV for open circuit
Using an ohmmeter. check that there is resistance
between the terminals.
Resistance:

33 — 39 Q at 20°C (68°F)
If there is no continuity, replace the VSV.

Inspect VSV for ground
Using an ohmmeter, check that there is no continuity
between each terminal and the body.
If there is continuity, replace the VSV.

Inspect VSV operation
Check that air flow from port E to the filter.

Apply battery voltage across the terminals.
Check that air flows from ports E to F.
If operation is not as specified, replace the VSV.
REINSTALL VSV
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EG-269

VSV FOR FUEL PRESSURE CONTROL

EGOE2—Z4

l l
Fuel Pressure T AC|Sv| A b|Re ulator j o ave ssem y VSV

Q

Q kl! _,,\\
"

o‘li))l=
> IIIIAN-t."‘:=“§)~

/will s "I\)\“\\\ \ I“ ‘ \\

‘C1‘

To EFI Main Relay -< i

P1B052
P0 447

I oops-~
\ :g',

uu Ull

ECU

O +B

VSV

FPU

IT“§__.iJ

Z1800

fiié
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COMPONENTS FOR REMOVAL AND
INSTALLATION

Vacuum Hose

VSV Connecter
Vacuum Hosefor Fuel Pressure Contror

LS; \\
\
\\ Q

g(Mxt’‘\Q10

§xé’;.O;I’> I

-//\\q\‘$’L-

‘¢\
mi”

K

@\,f? Q 2 0

-1
_/—“_ .-" ‘T’

'1

\ i\\ I

\af”

Vacuum Ho 

lb
\
\ ___-

Engine Wire

/

vsv Assembly T
lntake Manifold Stay

VSV Connecter for ACIS 

Engine Wire Braket

"$9 .J9 \V 11$. '\ ‘3‘ *‘ '\
§‘%\ \ VSV for Fuel Pressure Control
Q \
k \>. iiAm‘! \../T

e NOTICE ; When disconnecting the VSV
Connector do not apply strong Force
to the VSV body.

P1787l
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Pi:

 

vsv INSPECTION
(See Components for Removal and Installation)
1. REMOVE VSV

Ohmmeter 2. INSPECT VSV
,- " A. Inspect VSV for open circuit

_ - __ Using an ohmmeter, check that there is resistance
\ between the terminals.

- Resistance:
33 — 39 Q at 20°C (68°F)

If there is no continuity. replace the VSV.

Continuity Y W359

‘%,_§17‘.It_e=
No Continuity Y

P183550

Qhmmeter B. Inspect VSV for ground
" Using an ohmmeter, check that there is no continuity

' ~ . If there is continuity, replace the VSV.
between each terminal and the body.

I mgil.nolL\J

IF- __
~ , t JsPots};

Z»
Y P18361

C. Inspect VSV operation
(a) Check that air flows from ports E to G.

‘ft: m

(b) Apply battery voltage across the terminals.
Filter . ' (c) Check that air flows from port E to the filter.

I
-

I I ' I __T‘

Battery
Y

§~»,,'*=I.re?-1‘)‘510//“)4

PI8362

If operation is not as specified. replace the VSV.
3. REINSTALL VSV
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A/C IDLE—UP VALVE

5609-11

sT2o2 /,,_

.\~3»_1'
$31.!’lst‘,7!eAi~7

/
/

SW20

/

3

tut‘

"6

i

\  _

\ \fi \ /’;,"§\|y

4 a A/ .

@

A/C Idle-Up Valve

\Ci
/,/’

v

A/C ldle~Up Valve

'\______\ I

I Y

P18054
P01447

To EFI Main Relay < 0 +5

A/C Idle-Up Valve

VISC

T“\.__i_J
P18053 T

ECU

ZHWI
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COMPONENTS FOR REMOVAL AND W"
INSTALLATION

ST202

SW20

PPPP 55
PPPP56

\\/
Idle-Up

/./‘~ ‘£135are£3‘g’
t‘.~i )Y€lg_(t;

__ E\_\o

I \

C

\ \ xi ' ‘
AirHose ‘gr § A/Cldle-Up

:* g @ ValveConne¢tQ,-
_g\

.
\€_______

/

8

a \
A/C ldle -UP

, Valve
g V\J

A/Cldle-UP ) \})
V I eC nnector

A/C
B Valve

AA /‘Q yV

r\ x E- //
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A/C IDLE—UP VALVE INSPECTION

(See Components for Removal and Installation)
1 REMOVE IDLE—UP VALVE

O:>n
" ‘ Continuity . N

P13‘/12 212808

 Continuity '*»4\ I

\ 1

(L

D

1.30\_

\- as\
P13713 212809

/ Port F

PI3714 Zlzslo

Y
Port E (om

Fr- Q"\\l-uJo F
12811

INSPECT IDLE—UP VALVE
Inspect idle—up valve for open circuit
Using an ohmmeter, check that there is resistance
between the terminals.
Resistance:

30 -— 34 Q at 20°C (68°F)
If there is no continuity, replace the idle-—up valve.

Inspect idle—up valve for ground
Using an ohmmeter, check that there is no continuity
between each terminal and the body.
If there is continuity, replace the idle—up valve.

Inspect idle—up valve operation
Check that air does not flow from port E to port F.

Apply battery voltage across the terminals.
Check that air flows from port E to port F.
If operation is not as specified, replace the idle—up
valve.
REINSTALL lDLE—— UP VALVE



ENGINE —- EFI SYSTEM EG_275

WATER TEMPERATURE SENSOR

ECU
Water Temperature
Sensor ° *8

THW 0 THW

E2 a E2

E1

P12037 T §_.__.)
ZI28I2
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COMPONENTS FOR REMOVAL AND
INSTALLATION

WOW-OT

ST202 Water Temperature
Sensor Connector

O Gasket

L
\

“Til--¥E>>@
l ’V

~ \9Water Temperature
Sensor

‘I3%\ Ls/“Q

SW20 O Gasket

U
I

Water ,
T;.":::.'a*"'@ ts

9 Ii /,§\%!

' T Water Temperature
/ Sensor Connector

0 Non-reusable part
1 1
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Ell-—GI

7 WATER TEMPERATURE SENSOR
INSPECTION
(See Components for Removal and Installation)
1. DRAIN ENGINE COOLANT
2. REMOVE WATER TEMPERATURE SENSOR

RESSTANCEKS2

P016
FH74

-:l§\
\ 1

-u

JIA

30
20

10

5
3
2

1

901

0.3
0.2

0.1

2 7
I

-20 0 20 40 60 30100
I-4) (32) (68) (1o4)(140)(176)(212)

TEMPERATURE °C (°Fl

Acceptable

7| 1 I I 1 I I

3. INSPECT WATER TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance between
the terminals.
Resistance: 1

Ohmmeter Refer to the graph
r-';:J] If the resistance is not as specified, replace the water
IFB temperature sensor.

+ O

Z0291?

4. REINSTALL WATER TEMPERATURE SENSOR
5. REFILL WITH ENGINE COOLANT
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INTAKE AIR TEMPERATURE SENSOR

EODV-0

ECU
Intake Air
Temperature Sensor 0 +B

THA 0 THA

E2 0 E2

E1

P12037 T \*—-—-J Z12a13

IGLIO -OI

COMPONENTS FOR REMOVAL AND
INSTALLATION

Iu’%/As?I5:

\~ »“"
ll

‘"*/\/st; 0 J
I \\/ Sensor Connector

 /
lntake Air Temperature Sensor

YP18°i»i
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SW20 "T

I\\\

‘ L Its"Gmmmm
f

/

@ lntake Air Temperature Sensor

'1lntake Air Temperature
Sensor Connector

\\

ta“ '
‘, M8363

+
0000

30
20 *-

IO I
Acceptable

5 .
3 ‘ -"~:i;;.,

0.3
RESSTANCEK.Q P (J1-I

0-2

0.1
I I I I J I I

-20 0 20 40 60 80 100
(-4) (32) (68) (104)(140)(176)(212I

TEMPERATURE °C (°FI
P01656
F147-$1 202772

 \/
_ Ohter 1-

‘-‘

E8411 VOI

INTAKE AIR TEMPERATURE SENSOR
INSPECTION
(See Components for Removal and Installation)

REMOVE INTAKE AIR TEMPERATURE SENSOR
2. INSPECT INTAKE AIR TEMPERATURE SENSOR

Using an ohmmeter, measure the resistance between
the terminals.
Resistance:

Refer to the graph
If the resistance is not as specified, replace the intake
air temperature sensor.

3. REINSTALL INTAKE AIR TEMPERATURE SENSOR
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VACUUM SENSOR

Efllii

ST202

/

i

( 
I §

f

k

/9 E%
SW20

L

‘IF 0/it/
z’

ECUP———~

E2 OE2
PIM OPIM
VC o vc

Vacuum Sensor
(Manifold Absolute)
Pressure Sensor E

1

P18057 I
P1 soss __ ‘i’---4H1226 -

Vacuum Sensor

Vacuum Sensor

Zl2804
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COMPONENTS FOR REMOVAL AND ‘"'"‘°"
INSTALLATION

ST202

0I
Vacuum Sensor @\\l
Connector ~_.'- ' -

Vacuum Hose

fi- ImlW I

\\.

SW20

Vacuum Sensor

§Zi“ni'li§re"S°'

kg/I l\
. “III “

//

ZI2805

5
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///I@ '”>,;/

E6QlV—0l

VACUUM SENSOR INSPECTION

(See Components for Removal and Installation)
1. INSPECT POWER SOURCE VOLTAGE OF

VACUUM SENSOR
(a) Disconnect the vacuum sensor connector.

<‘.== PUS/9

§\ “Oxélf 400 '\
0

PI3663

(b) Turn the ignition switch ON.

. Ver

g
2/\.  

Pl3Q43

nector terminals VC and E2 of the wiring harness side
Voltage:

4.5 — 5.5 V

OCXT F‘ pl/8\’ N I9
\\ 400 .

%Q‘Q
_(¢’b'1l§So

P13664

R8COt'meCt g

 //I/‘/I\.. 
P139411

(d) Turn the ignition switch to LOCK.

(e) Reconnect the vacuum sensor connector.

(c) Using a voltmeter, measure the voltage between con-
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2. INSPECT POWER OUTPUT OF VACUUM SENSOR

/_‘;=PU‘S_/9 O (a) Turn the ignition switch ON.

@100 ¢

 ‘/"I>*1§~\\‘

Z

P136613

Wmvex
Disconnec

‘MM/M

I

I"

P1397?

(b) Disconnect the vacuum hose from the vacuum
senson

$207

Vacuum
SW20

Vacuum kpa

\
A~ ..‘ta1/tit”we\‘li

ECU PW, I in.Hg 3.94 7.87) l11.s1l

IV°'"’9° 0.3~0.5 0.7-0.9 1.1 -1.3 1.5-1.7 1.9_2.1Voltmeter " 1 I ~— - d Vfiw mp

(6)

I Vacuum 13.3 26.7 40.0 53.5 66.7 l

Connect a voltmeter to terminals PIM and E2 of the
ECU, and measure the output voltage under ambient
atmospheric pressure. »
Apply vacuum to the vacuum sensor in 13.3 kPa (100
mmHg, 3.94 in.Hg) segments to 66.7 kPa (500 mmHg,
19.69 in.Hg).
Measure the voltage drop from step (c) above for each
segment.
Voltage drop

I (c)

id)

Applied

mmHg 100 200 300 (400 > < 500 5
15.75 19.69

PI"/344 ' E 2 \)Q(14g4
P0559O
Pl‘/927

<>%_—Qllfi Z128C6

SQwatt
Reconnect

\

P1397?

(f) Reconnect the vacuum hose to the vacuum sensor.
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KNOCK SENSOR

EGO

E6 l IE :::i:::::;: =»i<~I<

P 3973

ECU

Knock Sensor

0-—i<>E1

‘"5 ;_____/
Zl28ll1

COMPONENTS FOR REMOVAL AND """'°"
INSTALLATION

.1"N
ll

/\\ O“v... "//

 SI‘I5:22:32?“ \ ///
Pl T872
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Negative (—) Terminal Cable

$§’%((1) all:
KNOCK SENSOR INSPECTION
(See Components for Removal and Installation)
1. DISCONNECT NEGATIVE (—) TERMINAL CABLE

FROM BATTERY

,Q\¢‘ SST

T were

0.“-'*»+\"45”‘
/

ll

2. REMOVE KNOCK SENSOR
(a) Disconnect the knock sensor connector.
(b) Using SST, remove the knock sensor.

SST 09816-30010

Ohmmeter
I\

O;

3. INSPECT KNOCK SENSOR
Using an ohmmeter, check that there is no continuity
between the terminal and body.
If there is continuity, replace the sensor.

.Q\2¢

at-'*»\“'
/

ll

4. REINSTALL KNOCK SENSOR
(a) Using SST, install the knock sensor.

SST 09816-30010
Torque: 44 N-m (450 kgf-cm. 33 ft-Ibf)

(b) Connect the knock sensor connector.

5. RECONNECT NEGATIVE (—) TERMINAL CABLE T
BATTERY
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SW20
Voltmeter

v f J
Check Connector

E1
}

’s

VF'I

PC6328 5

.52!-
li'@

E
PI0390 Z13333

Warm up the oxygen sensor with the engine at

Sm, mmeter OXYGEN SENSOR M
OXYGEN SENSOR INSPECTION
1. WARM UP ENGINE

_ _ Allow the engine to reach normal operating tempera-

Cl""°" C°““e“‘°' 2 INr;PECT FEEDBACK VOLTAGE_‘_V_ e —r_ —,—, Sif;/' -

EG Connect the positive (+) probe of a voltmeter to
L ’ 05;," -I terminal VF1 of the check connector, and negative

E1 W1 (—) probe to terminal E1. Perform the test as follows:

2,500 rpm for approx. 90 seconds.

connector.
SST 09843-18020
Maintain engine speed at 2,500 rpm.

_ I

Using SST, connect terminals TE1 and E1 of the check < Replace the ECU-
Zero again After replacing

the oxygen sensor

Check the number of times the voltmeter needle fluctuates in 10 seconds.

l Less than 8 times

Warm up the oxygen sensor with the engine at
2,500 rpm for approx. 90 seconds. Maintain engine
speed at 2,500 rpm.

Check the number of times the voltmeter needle
fluctuates in I0 seconds.

8 times Zero
or more

8 times or more

l Less than 8 times

Maintain engine speed at 2,500 rpm.
Disconnect terminals TE1 and E1 ofthe check connector.

I V Y

(D
CONTINUED ON PAGE EG-287

>

Ze ro

® ®

V05-430
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CONTINUED FROM PAGE EG-286
(D @ C5)

I Measure voltage between VF1 and E1. I

OVMore than 0V

l EG
I Read and record diagnostic codes. (See page EG-182) I

Normal code, Malfunction code(s)
Code Nos. 21 and 25 (Except code Nos. 21 and 25)

< Repair the relevant diagnostic codes. D
Malfunction code(s)
(Except code Nos. 21 and 25)

Y
I Read and record diagnostic codes. (See page EG-182) I

Normal code,
code Nos. 21 and 25

Y
Disconnect terminals TE1 and E1 of the check connector.
Maintain engine speed at 2,500 rpm.

I
I Measure voltage between terminals VF1 and E1. I

OV 5V

Y
I Disconnect the PCV hose. I

Measure voltage between terminals VF1 and E1. I

OV More than 0V

Repair (Over rich)

Y I Y

® ® C1‘) @
CONTINUED ON PAGE EG—288

V05429
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CONTINUED FROM PAGE EG-287

@ ® @(D I A

Disconnect the water temp. sensor connector and connect
resistor with a resistance of 4 — 8 kQ or send an equivalent
simulation signal.

Connect terminals TE1 and E1 of the check connector.

Warm up the oxygen sensor with the engine at 2,500 rpm
for approx. 90 seconds. Maintain engine speed at
2,500 rpm.

Measure voltage between terminals VF1 and E1.

» IOV 5V
I

——i——~>< Replace the oxygen sensor. D Repair (Over Iean)

%

VOSQN

Ohmmeter 3. INSPECT HEATER RESISTANCE OF OXYGEN

((Il(Q(¢mm_\ B HT

O .
Q 3'

O

\II'|~I
"'

P0307?

SENSOR
Using an ohmmeter, measure the resistance between
the terminal +B and HT.
Resistance (Cold):

5.1 —~ 6.3 Q at 20°C(68°F)
If the resistance is not as specified, replace the
SBHSOF.
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Lock

HA1!

_,,,...~.-01’/Um‘ I /%'l'/L

1.

118:1

' 7| Lock27'

»

__

H2944

ECU
ECU INSPECTION

HINT: The EFI circuit can be checked by measuring
the resistance and voltage at the wiring connectors of
the ECU.

IO4IO—0I

PREPARATION
Disconnect the 3 connectors from the ECU.
Remove the locks as shown in the illustration so that
the tester probe(s) can easily come in.
NOTICE: Pay attention to sections A and B in the illustra-
tion which can easily broken.
Reconnect the 3 connectors to the ECU.

1.
(8)
(b)

(C)

\§»°i

Z
4
000

“<*’n§e‘

1%’

P13663

INSPECT VOLTAGE OF ECU
Turn the ignition switch ON.

2.
(a)

IIQI
Voltmeter "1 ' I’

ECU

DDDU tJIJ DU DO GU ill.DDCID UDCIDDEIDGG
DDDD I I UDDDDDDCIU

FITVTV +8

T P178133

(b) Measure the voltage between each terminal of the
wiring connectors.
HINT:
0 Perform all voltage measurements with the con-

nectors connected.
O Verify that the battery voltage is 11 V or more

when the ignition switch is ON.
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ECU Wiring Connectors Voltage

Terminals Condition STD voltage (V)
+B—E1 IG SW ON 9—14

BATT — E1 9—14

IDL — E2

VTA—E2
IG SW ON

Throttle valve open 9—14

Throttle valve fully closed 0.3 — 0.8
Throttle valve fully open 3.2-4.9

PIM — E2
VC—E2

#10. #30 _ E01
#20, #40 E02

IG SW ON

3.3 — 3.9
4.5-5.5

9—14

THA - E2
THW — E2

IG SW ON
lntake air temp. 20°C (68°F) 0.5 — 3.4
Coolant temp. 80°C (68°F) 0.2-1.0

STA—E1 Cranking 6 or more
IGT- E1 Idling Pulse generation

RSO
RSC ‘ El IG SW ON ECU connectors disconnected 9—14

W—E1 No trouble (check engine warning light off) and engine running 9—14

TE1 _E1
TE2 IG SW ON

Check connector TE1— E1 not connected 9—14

Check connector TE1 — E1 connected 0-3

ECU Terminals

E01 no no no nso RSC ACIS HT J TE1 NK ox mw TI-IA PIM <;- VISC Ps STA 1 $91Am ACT zts w em1

E02 no E1 IGT FPU IGF vr rc V TE2 IDL vn NE ct G2 1- srv ta
I__I t_l I..r l.._II I_I LJ l__| I I_I

P01 399

*ST202: ATS
SW20: PSCT

W543?
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Cl‘ (I T th ' "1" '1 hOFFQ _/_~_;=»pUS a urn e Igni Ion swI c .
\/ 3 ‘K 40/7 (b) Disconnect the 3 connectors from the ECU.

. 0 ‘

 ’

3. INSPECT RESISTANCE OF ECU

O

z°O 84119SO

P13664

ECU (c) Measure the resistance between each terminal of the
- wiring connectors.

l NOTICE:Ii ll ll ll II
C°""e°t°' 0 Do not touch the ECU terminals.

='5'===75°°"5°°°°8 0 The tester probe should be inserted in the wiring
Oh et r Tmm e 7 V I connector from the wiring side.

II
P00748 Z13035
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ECU Wiring Connectors Resistance

Terminals Condition STD resistance (Q)

IDL — E2
Throttle valve open Infinity
Throttle valve fully closed 2,300 or less

VTA — E2
Throttle valve fully open 2,000 — 10,200

Throttle valve fully closed 200 — 5,700

VC—E2 2,500 — 5,900

THA — E2 lntake air temp. 20°C (68°F) 2,000 — 3,000

THW — E2 Coolant temp. 80°C (176°F) 76°F) 200 — 400

G1
G2 ‘G-

Cold (—10°C l14°F) to 50°C (122°F)) 125 — 200

Hot (50°C (122°F) to 100°C (212°F)) 160 — 235

NE —G—
Cold (—10°C (14°F) to 50°C (122°F)) 155 — 250
Hot (50°C (122°F) to 100°C (212°F)) 190 — 290

RSC
RSO ' *5 19.3 — 22.3

ECU Terminals

*ST202: ATS
SW20: PSCT

E01 #10 I10 I40 RSO RSC ACIS HT J TE1 NK OX THW THA PIM G- VISC PS STA SP1 AC1 ACT ELS W MW

E02 I30 E1 IGT FPU IGF VF FC V TE2 IDL VTA NE G1 G1 ir STP +8

I-1 LJ LJ \_J L_J L-J LJ L..J

P0 1 399

I/05433
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SW20

\%
/’ »é

{ll} /

FUEL CUT RPM
FUEL CUT PRM INSPECTION
1. WARM UP ENGINE

Allow the engine to warm up to normal operating
temperature.

2. CONNECT TACHOMETER TO ENGINE
ST202 .Connect the test probe of a tachometer to terminal IG

Tachometer Q of the check connector.

Gii
Check Connector

/‘ / /

IG@ /A

// G
/ \ /I\ HI

sé:7

/

Bat

Tachometer

‘t1

‘LU ‘TI
é'§@
1 )

I-0 (D -\ '<

Ti

Bane
PISIGZH5722 Check) Connector 213034

NOTICE:
I Never allow the tachometer terminal to touch

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

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

3. INSPECT FUEL CUT RPM
2500 ‘pm (a) Increase the engine speed to at least 2,500 rpm.

o RPM

Tachometer
P02460 212789

/Cg

sgv,‘\ 4'\I
Sound
Scope

Y P1778?

(b) Using a sound scope, check for injector operating
noise.

(c) Check that when the throttle lever is released, injector
- operation noise stops momentarily and then resumes.

HINT: Measure with the A/C OFF.
Fuel return rpm:

1.500 rpm
4. DISCONNECT TACHOMETER
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SERVICE SPECIFICATIONS
SERVICE DATA

Fuel pressure

regulator

Fuel pressure at I10 VBCUUITI 265 — 304 kPa (2 7 — 3 1 kgf/cm’ 38 — 44 psi)

Fuel pump Resistance at 20°C (68° F) 0.2 —- 3.0 Q

lnj ector Resistance

Injection volume
at 20°C (68° F)

Difference between each cylinder

Fuel leakage

13.4 -— 14.2 Q

81 — 102 cm’ (49 — 62 cu In)per 15 sec
5 cm‘ (0.3 cu in) or less

One drop or less per minute

Throttle body Throttle body fully closed angle 6e

Throttle
position

sensor

Clearance between stop screw and lever

O mm (0 in.)

0.40 mm (0.016 in.)

0.75 mm (0.030 in.)

Throttle valve fully open

VTA — E2

IDL — E2

IDL — E2

VTA — E2

VC -— E2

0.2 — 5.7 KQ

2.3 kQ or less

Infinity

2.0 — 10.2 kQ

2.5 — 5.9 KQ

ISC valve Resistance (+B — RSC or RSO) at 20°C (68° F) 19.3 — 22.3 Q

VSV for EGR Resistance 33—39Q

A/C idle— up
valve

Resistance 30-340

Water Temp.
sensor

Resistance at -20°c (—4°F)
at o°c (32°F)

at 20°c (ee° F)
at 4o°c (104°F)
at eo°c (140°F)
at eo°c (176°F)

10 — 20 kQ

4 — 7kQ

2 — 3kQ

0.9 — 1.3 kQ

0.4 —- 0.7 kQ

0.2 — 0.4 kQ

Intake

Air Temp.

sensor

Resistance at —20°C (—4°F)

at 0°C (32°F)

at 20°C (68° F)

at 40°C (104°F)

at 60°C (140°F)

at 80°C (176°F)

10 — 20 kQ

4 — 7kQ

2 —- 3kQ

0.9 —1.3kQ

0.4 — 0.7 kQ

0.2 — 0.4 kQ

Oxygen sensor Heater coil resistance 5.1 — 6.3 Q

Fuel cut rpm Fuel return rpm 1,500 rpm
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SERVICE DATA (Cont'd)
ECU

Voltage
+B — E1 IG SW ON
BATT — E1
IDL — E2 IG SW ON (Throttle valve open)
VTA — E2 IG SW ON (Throttle valve fully closed)

IG SW ON (Throttle valve fully open)
PIM — E2 IG SW ON
VC — E2 IG SW ON
#10, #20, #30 or #40 — E01 IG SW ON
#10, #20, #30 or #40 — E02 IG SW ON
THA — E2 IG SW ON (lntake air temp. 20°C

l63° F))
THW — E2 IG SW ON (Coolant temp. 80°C

(176°F))
STA — E1 Cranking
IGT — E1 Idling
RSC — E1 IG SW ON (ECU connectors

disconnected)
RSO — E1 IG SW ON (ECU connectors

disconnected)
W — E1 No trouble (Check engine warning

light off) and engine running
TE1 — E1 IG SW ON (Check connector terminals

TE1 — E1 not connected)
IG SW ON (Check connector terminals

TE1 — E1 connected)
Resistance

IDL — E2 at throttle valve open
at throttle valve fully closed

VTA — E2 at throttle valve fully open
at throttle valve fully closed

VC — E2
THA — E2 at intake air temp. 20°C (68°F)
THW — E2 at coolant temp. 80°C (176°F)

G1 or G2 —G— at cold (—10°C(14°F) to

50°C (122°F))
at hot (50°C (122°F) to

100°C (212°F))
NE — G— at cold (—10°C(14°F) to

50°C (122°F))
at hot (50°C (1 22° F) to

100°C (212° F))
+B — RSC or RSO

9—14V

9—14V

9- 14V

O.3~0.8V

3.2—4.9V

3.3—3.9V

4.5—5.5V

9—14V

9—14V

0.5—3.4V

0.2 — 1.0 V

6 V or more
Pulse generation
9 — 14 V

9 — 14 V

9 —— 14 V

9 — 14 V

O — 3 V

Infinity

2.300 Q or less
2,000 — 10,200 Q
200 — 5,700 Q
2,500 — 5.900 Q
2,000 — 3,000 Q
200 — 400 Q
125 — 200 Q

160 — 235 Q

155 — 250 Q

190 — 290 Q

19.3 — 22.3 Q
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TORQUE SPECIFICATIONS
Part tightened N-m kgf-cm ft-lbf

Fuelfine

Union bolt type

Flare nut type
29

Fuel pump side 35

Others 30

300

350

310

22

26

22

Drain plug x Fuel tank SW20 13 130 9
Fuel pump x Fuel tank ST202 3.5

SW20 3.4

35

35

31 in.-I
30 in.-I

bf

bf

Fuel sender gauge x Fuel tank SW20 1.5 15 13 in.-Ibf

Fuel evaporatin vent tube x Fuel Tank SW20 1.5 15 13 in.-I bf

Fuel tank filler pipe x Fuel tank SW20 3.4 35 30 in.-I bf

Fuel tank band x Body SW20 29 300 22

No.2 center floor crossmember x Body SW20 29 300 22

Fuel pressure regulator x Delivery pipe 29 300 22

Delivery pipe x Cylider head 29 300 22

Fuel inlet pipe x Delivery pipe 32 320 24

lntake chamber stay x lntake manifold 19 195 14

lntake chamber stay x No.1 stay 19 195 I4

lntake chamber stay x No.2 stay 18 180 13

lntake chamber stay x ACIS assembly cover Bolt

Nut 21

8.5 85

210

75 in.-I

I6

bf

Throttle body x lntake manifold 21 210 I6

Knock sensor x Cylinder block 44 450 33

Oxygen sensor x Exhaust manifold 20 200 14

III
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The cooling system is composed of the water jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, electric fan, hoses and other components.
Coolant which is heated in the water jacket is pumped to the radiator, through which the electric
fan draws air to cool the coolant as it passes through. Coolant which has been cooled is then sent
back to the engine by the water pump, where it cools the engine.
The water jacket is a network of channels in the shell of the cylinder block and cylinder head
through which coolant passes. It is designed to provide adequate cooling of the cylinders and
combustion chambers which become heated during engine operation.

RADIATOR (ST202)
The radiator performs the function of cooling the coolant which has passed through the water
jacket and become hot, and it is mounted in the front of the vehicle. The radiator consists of an
upper tank and lower tank, and a core which connects the 2 tanks. The upper tank contains the
inlet for coolant from the water jacket and the filler inlet. It also has a hose attached through
which excess coolant or steam can flow. The lower tank has an outlet and drain cock for the
coolant. The core contains many tubes through which coolant flows from the upper tank to the
lower tank as well as to cooling fins which radiate heat away from the coolant in the tubes. The
air drawn through the radiator by the electric fan, as well as the wind generated by the vehicle's
motion, passes through the radiator, cooling the coolant. A fan with an electric motor is mounted
behind the radiator to assist the flow of air through the radiator. The fan operates when the
engine coolant temperature becomes high in order to prevent it from becoming too high.

RADIATOR (SW20)
The radiator cools the coolant which has passed through the water jacket and become hot, and
it is mounted in the front of the vehicle. The MR2 radiator is different from that in other models,
in that it is a cross flow type in which the coolant flows horizontally. It includes side tanks and a
core which connects them. The inlet for coolant from the water jacket and the drain cock for
draining out coolant are located in the left tank. The outlet coolant and an air drain, which
facilitates the supply of coolant to the engine are located in the right tank. The core contains
many tubes through which coolant flows from the left tank to the right tank as well as cooling fins
which radiate heat away from the coolant in the tubes. Air drawn in by the electric cooling fan,
as well as the wind generated by the vehicle's motion, passes through the radiator, cooling the
coolant heated in the water jacket as it passes through the tubes in the core. A fan with an
electric motor is mounted behind the radiator to assist the flow of air through the radiator. The
fan operates when the coolant temperature becomes high in order to prevent it from becoming
too high.

RADIATOR CAP (ST202). WATER FILLER CAP (SW20)
The radiator (water filler) cap is a pressure type cap which seals the radiator resulting in
pressurization of the radiator as the coolant expands. The pressurization prevents the coolant
from boiling even when the coolant temperature exceeds 100°C (212° F). A relief valve (pre-
ssurization valve) and a vacuum valve (negative pressure valve) are built into the radiator (water
filler) cap. The relief valve opens and lets steam escape through the overflow pipe when the
pressure generated inside the cooling system exceeds the limit (coolant temperature: 110 —
120°C (230 — 248°F), pressure; 59 — 103 kPa (0.60 — 1.05 kgf/cm’, 8.5 — 14.9 psi). The
vacuum valve opens to alleviate the vacuum which develops in the coolant system after the
engine is stopped and the coolant temperature drops. The valve's opening allows the coolant in
the reservoir tank to return to the cooling system.
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RADIATOR RESERVOIR
The reservoir is used to catch coolant which overflows the cooling system as a result of
volumetric expansion when the coolant is heated. The coolant in the reservoir returns to the
radiator when the coolant temperature drops, thus keeping the radiator full at all times and
avoiding needless coolant loss.
Check the reservoir level to learn if the coolant needs to be replenished.

WATER PUMP
The water pump is used for forced circulation of coolant through the cooling system. It is
mounted on the front of the cylinder block and driven by a timing belt.

THERMOSTAT
The thermostat has a wax type bypass valve and is mounted in the water inlet housing. The
thermostat includes a type of automatic valve operated by fluctuations in the coolant tempera-
ture. This valve closes when the coolant temperature drops, preventing the circulation of coolant
through the engine and thus permitting the engine to warm up rapidly. The valve opens when the
coolant temperature has risen, allowing the circulation of coolant. Wax inside the thermostat
expands when heated and contracts when cooled. Heating the wax thus generates pressure
which overpowers the force of the spring which keeps the valve closed, thus opening the valve.
When the wax cools, its contraction allows the force of the spring to take effect once more,
closing the valve. The thermostat in this engine operates at a temperature of 82°C (180°F).
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PREPARATION W
RECOMMENDED TOOLS R

K C

09082-00050 TOYOTA Electrical Tester Set

EQUIPMENT
Ell IlW>flI

Heater

Radiator cap tester

Thermometer

Torque wrench

COOLANT
I.GIlX—flA

I Item Capacity I Classification

Engine coolant (w/ Heater) ST202 7.0 liters (7.4 US qts, 6.2 lmp. qts) Ethylene—glycol base
SW20 13.7 liters (14.4 US qts, 12.1 Imp. qts)
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' l/L) //_@J (ST202)

4-?!‘
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P154241

\

J /
P131178

COOLANT CHECK

2.
(8)

(b)

(C)

CHECK ENGINE COOLANT LEVEL AT RAo|/§"1""Z5°i=:
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.
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P16‘II]

I

\\¥lI4Q'\“ r

'4'/iirv§'¢‘*

COOLANT CHECK
/ i” (SW20)

W 1 CHECK ENGINE COOLANT LEVEL AT RAo|A‘ii”i5°ii
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 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.

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

(c) Reinstall the water filler cap.
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J /-2%‘
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Radiator
Drain Plug

IE-\

ii) ~i
L K“

_,-ZT’-F V

Pl681‘| ./ .P17970 Engine Drain Plug Z11

/ I-"'s\\at
.l.//5.

COOLANT REPLACEMENT
(ST202)

DRAIN ENGINE COOLANT
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

7 pressure

Loosen the radiator drain plug (on the right side of the
radiator lower tank) and engine drain plug (on the left
rear of the cylinder block) and drain the coolant
Close the drain plugs
Torque (Engine) 25 N m (250 kgf cm 18 ft Ibf)

305

FILL ENGINE COOLANT
a Slowly fill the system with coolant

Use a good brand of ethylene—glycol base cool-
ant and mix it according to the manufacturers
directions
Using coolant which includes more than 50 9’
ethylene—glycol (but not more than 70 %) is
recommended

P13582

Do not use an alcohol type coolant
The coolant should be mixed with demineralized
water or distilled water

Capacity (w/ Heater)
7 O liters (7 4 US qts 6 2 Imp qts)
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Q /44

P15629

(b) Install the radiator cap.
(c) Start the engine, and bleed the cooling system.

(d) Refill the radiator reservoir with coolant until it rea
ches the "FULL" line.

3. CHECK ENGINE COOLANT FOR LEAKS
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COOLANT REPLACEMENT
(SW20)

NOTICE: lG'llZ—flI

To avoid the danger of burns. do not begin work
until the engine and coolant have properly cooled
down.
To ensure that coolant is poured in properly. per-
form the operation on a level area. Performing work
with the vehicle inclined may cause improper re-
moval of coolant or improper air removal when pour-
ing coolant.
After replacing the coolant. check the water level in
the water filler and reservoir tank once or twice
within 500 km (311 miles) of driving or within one
week.

HlIM—M

COOLANT CIRCUIT

Heater Water Valve Air Drain Plug

Engine Drain Plug

Water Filler Cap

Radiator Air Drain Plug

/ I — \J"F€’:" e Q I

:2
-.‘“-\ 7’

Radiator Drain Plug

 .‘
J-l-ll 1I’

\\ii.‘ W: f; . 'ma’
:11’

Radiator Pipe Drain Plug

moss
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I

/.V M“-‘fig0’

\\l

I

Engine
" "Drain Plug

A l
\c/\

i

Radiator Pipe
Drain Plug

P168Z5
P05680 /
PO4105 213060

E6156 04

<  @ ENGINE COOLANT DRAINAGE

% 1. REMOVE REAR FUEL TANK PROTECTOR
G@¢ge9\ 2. DRAIN ENGINE COOLANT

\ (a) Set the heater control lever to hot.

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.

Remove the drain cocks (engine, radiator and radiator
pipes), and drain the coolant.
Close the drain plugs.
Torque:

Engine
25 N-m (250 kgf-cm. 18 ft-Ibf)

Radiator pipe
17 N-m (170 kgf-cm. 12 ft-Ibf)
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ENGINE COOLANT REFILL
1. REMOVE SPARE TIRE
2. REMOVE DASH PANEL FRONT TRIM COVER

3. REMOVE UPPER RADIATOR SUPPORT SEAL
/ / (a) Disconnect the hood weatherstrip.

@ 

POS343

7-
>\

(b) Remove the 7 clips.
' % (c) Remove the 2 hood lock mounting bolts, and remove

// '\ the support seal.W

/<7.
~»%\>:/71>

Q Heme, A), 4. SET SERVICE HOSES
l _ \\ Drain Plug (a) Connect the service hoses to the air drain plugs of the

Radmor A" radiator and heater water valve.
(b) Suspend the opposite ends the front hood as shown in

the illustration.
f. D \ r NOTICE: Do not close—off or pinch any of the service

1
W‘-‘all

Drain Plug ,4

hoses.

P0563’)

5. FILL WITH ENGINE COOLANT
K (a) Set the heater control lever to hot.

CO1116
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as \
Q lOn Heater Water Valve

’,/M__,._-M Air Drain Plug //

///-//' ¢ ___”i_
dxfzgL7 L/_

U _\ NT
P05571
PO5572 202767

\ »is
\ g \ l \/ (Cl

k ‘/1
-$\v

\\$<¢e*>%‘e
‘Kfi ‘J‘ \‘

@@

on Radiator. (b) Open the air drain plugs of the radiator or heater
// Q Air Drain Plug water valve above 3 turns.

‘ l U
F)

/ I.

O / 0 41%
\

U i

Slowly fill the system with coolant.
0 Use a good brand of ethylene—glycol base cool-

ant and mix it according to the manufacturer's
directions.

0 Using coolant which includes more than 50 %
ethylene—glycol (but not more than 70 %) is
recommended.

NOTICE:
0 D0 not use a alcohol type coolant.
0 The coolant should be mixed with demineralized

water or distilled water.
Capacity (w/ Heater):

13.7 liters (14.4 US qts, 12.1 Imp. qts)
Check that air is absent from the air drain plugs of the
radiator and heater water valve while filling the water
filler inlet to the top with coolant.

Visually check that the level of coolant in the air drain
service hoses of the radiator and heater water valve
are the same as in the water filler.
NOTICE: If the water level of coolant in the air drain
service hose is clear, air removal has been incomplete. so
check if the service hose is crushed or bent, then perform
step (c).
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on Radiator; / Air Drain Plug
/ k)

' Q

/\ '1'-I
On Heater Water Valve

//"'/>_>__//__
//T’/T Air Drain Plug

e\g

U ‘I Q9
P0557l '
P05572 202768

W§'.,,

\
1st Stop Point,

¢'<73?2F¢,1fl
\ l \/ (I)

6"\\\\\\ 7

' ‘£2 I Q a.

‘Z

‘\
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\ MyMl)
/’ , IJ*$'*t‘i

‘\
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(f) When the coolant level in the air drain service hoses
stops dropping, close the air drain plugs of the radia-
tor and heater water valve.

(g) Fasten the water filler cap to the 1st stop point.
NOTICE: Do not tighten the water filler cap completely
(to the 2nd stop point).

(h) Start the engine, and run at idle for approx. 3 minutes,
and stop the engine.

Add more coolant, and repeat steps (h) and (i).
HINT: By performing steps (h) and (i), 0.2 — 0.5 liters
(0.2 — 0.5 US qts, 0.2 —- 0.4 Imp. qts) can normally be
added.

(j) Check that coolant level in the water filler has not
dropped.
If the coolant level has dropped, add coolant and
repeat the steps from (g) onward.

(k) Completely tighten the water filler cap.

((0

0 l0
Y

(J
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(I) Fill coolant into the reservoir tank up to the ‘FULL’
E4 line.
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(m) Check coolant for leaks.

6. INSTALL UPPER RADIATOR SUPPORT SEAL
(a) Temporarily install the hood lock with the RH side

bolt.
Place the support seal in position.
lnstall the hood lock with the 2 bolts.
lnstall the 7 clips.

(bl
(C)
(d)

(e) lnstall the hood weatherstrip.

7. REINSTALL SPARE TIRE
8. REINSTALL DASH PANEL FRONT TRIM COVER
9. REINSTALL REAR FUEL TANK PROTECTOR
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WATER PUMP
COMPONENTS FOR REMOVAL AND
INSTALLATION (ST202)

I(l1Il—6l

'l'iming Belt RH FrontEngine Hanger

* Gasket Alternator Bracket-

(§\W\‘\ T
5

‘ah

No.2 Timing Belt Cover

{WW X‘

\ Q ‘ )1: Xx

RH Engine 9 _
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\\\\iit\\\
1*’

\‘(\'\II§\‘\\\ .\\/ 977’I
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‘ ' A
Crankshaft ' A Gaske‘

\wit‘‘ \

107l1 090 79)

lntake Camshaft Timing Pulley

Knock Pin----

Alternator

Engine Wire Protector

/, / ’ Exhaust Camshaft liming Pulley

/,/

I \ ‘I? -'-
59l600 43) : I (sf?)-2I Z“-11 i-120,30) I " '

l

-*4;

Plate Washer

‘L-
‘//1-,4{T\\T\i\i\\\\\“\

Timing Belt Tensioner ,
I

Z1IZ10 15I

~k 52 (530. 38) say
No.1ldler Pulley

it Precoated part
* For use with SST

N'm (kgfcm, ftlbf) : Specified torque

\
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\
\ \
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1

________J
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Q I Qfi Connector
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/ \ / ‘X1,/’ \,, , , q -\/ I1
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Water Pump Cover “£B}’{_\ '
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O Non-reusable part

/)j)‘i‘“<9(es / _;

No.1 Exhaust Manifold Heat Insulator \_.ii.1 l \ -- »@
No.3 'l'iming Belt Cover \\ ~ '
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\
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Oil Dipstick
and Guide

0—‘——i§ O-Ring
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IflIII—0l

COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

No.2 Timing Belt Cover

RH Engine
Mounting

Knock Pin

'>

/ /

°
Qt’

Bracket \

‘ “\\\\\\\

Alternator gm
Drive Belt

lntake Camshaft Timing Pulley

/T)  
Gasket

/\
' \
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” 9
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© vi—W\ Q 7
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RH Front Engine Hanger
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Timing Belt
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l\_ /
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No.3 Timing
Belt Cover

F4

O O-Ring
O Gasket

*1 f\ \
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Water Pump and “ I '
Water Pump Cover
Assembly $’ TT
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O Non-reusable part
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E5617 —llI

WATER PUMP REMOVAL

(See Components for Removal and Installation)
1. DRAIN ENGINE COOLANT
2. REMOVE TIMING BELT

(See steps 1 to 6 and 8 to 13 on pages EG—49 to 54)

SST , 3. REMOVE EXHAUST CAMSHAFT TIMING PULLEY
. a/ 4' (a) Using SST loosen the pulley bolt.

¢i ‘ ssr 09960-10010 9962-01000, 099s3—o1ooo)
‘ .

V 4} (0
(b) Remove the bolt, timing pulley and knock pin.

T vgéwlf
\ ‘Q/*1‘.,
‘“f1\’)@ l

\ P16935

4. REMOVE NO.1 IDLER PULLEY
(a) Turn the No.1 idler pulley bolt to obtain the specified

Fulcrum _ ,‘ torque or less, and remove the 3.0 mm hexagon
i-e"9th ‘ wrench.Q“Q2: a@>\¢\ Torque:

@ ” E‘-£353" 69 N-m (700 kgf-cm. 51 mm)
wremh 4a N-m (490 kgf-cm. as ft-Ibf) for ssr

ssT ‘ea N j HINT (On vehicle):
N58,, O Use SST./Remove

K

£%{V%,
96%QQQT

/@ \

SST 09249-63010
I Use a torque wrench with a fulcrum length of

340 mm (13.39 in.).

(b) Remove the pivot bolt, pulley and plate washer.



EG-31‘; ENGINE — COOLING SYSTEM

i 5. REMOVE TIMING BELT TENSIONER
 <JX Remove the 2 bolts and tensioner.v 3%Kii..@Q \

as °
I

Q)

¥ /MO P1583}

WK»

6. REMOVE NO.2 IDLER PULLEY
/7 <1 @ X Remove the bolt and pulley.
'3 A I \ 7. RADIATOR HOSE FROM

6 (J ?@ “’ Y
K 1;,

Pl6788

\__- REMOVE NO 1 EXHAUST MANIFOLD HEAT INSU
 LATOR

\ 3 "* Remove the 2 bolts 2 nuts and heat insulator.\ I

\ 32$’

//
Wg\.

ivK
P16796

/\{ \ Q5 ‘ E‘l‘/9;.‘%,<

\0%

RT
Ring _

~
b .

Pull
. 3497/‘ *9

9. REMOVE NO.3 TIMING BELT COVER
Remove the 5 bolts and timing belt cover

10. REMOVE OIL DIPSTICK AND GUIDE
E? ‘QZAQ) (a) Remove the bolt.

E1 ' i‘ _ - " (b) Pull out the oil di stick uide, and remove it and the o||
§ c 1 __ . .

P 9
dipstick.

(c) Remove the O—ring from the oil dipstick QUld6
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ST202 W 0 11. ST202!
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Disconnect .r ( ~ W‘
/ X 1 ,9). / ;v-‘%-4'-tr

£93“ * we ' I“
P16969

911*
" 5’.1~£ 5/ /*

.'v T’."’)'”@;&K \r
P

'16943

REMOVE IDLER PULLEY BRACKET FOR
ALTERNATOR DRIVE BELT
Remove the 2 bolts and idler pulley bracket.

REMOVE WATER PUMP AND WATER PUMP
COVER ASSEMBLY
Remove the 2 nuts holding the water pump to the
water bypass pipe.

SW20 w/o A/C:
Remove the bolt (A). »
Loosen and remove the 3 bolts in the sequence
shown. I

Disconnect the water pump cover from the water
bypass pipe, and remove the water pump and water
pump cover assembly.
Remove the gasket and 2 O—rings from the water
pump and water bypass pipe.

REMOVE WATER PUMP FROM WATER PUMP
COVER
Remove the 2 bolts and screw, water pump and
gasket.
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»‘ WATER PUMP INSPECTION

INSPECT WATER PUMP
J” Turn the pulley and ch the wat

‘xx \\\\\>\\\\“ ing moves y and q '~ IF

{ I)

eck that er pum
smoothl uietly

ATER PUMP INSTALLATION “""
Components for Removal and Installation
INSTALL WATER PUMP TO W
Install a new gask
bolts a

)
ATER PU

et and th
nd screw

Tor '

P
16943

,~»/~@wef5;.

New O-Ri rig 2.
CO
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. 1  Nw
{'1
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J J J

ew O-Ring lb)

Connect
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/
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(c) Apply soa

pipe.
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New Gasket
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MP COVER
e water pump with the 2

que. 8.8 N-m (90 kgf-cm, 78 in.-lbf)

TALL WATER PUMP AND WATER PUMP
ER ASSEMBLY

I new O—ring and gasket to water pump cover.

Install new O—ring to the water bypass pipe.
py water to the 0- ring on the water bypass

er pump cover to the water bypass
all the nuts yet.

P1 7936
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Install the water pump with the 3 bolts. Tighten the. \/ Q 6%, V (e)
Q‘ bolts in the sequence shown.

ii O 1,‘, V (f) Torque: 1.5 N-m (76 kgf-cm, 66 in.-Ibf)x ,
§§§e3 ".2; E’ , (h r‘ *~

~15. '\sw20“Vi ""’¢I.¢ “ /
m e ® E‘ ‘ (

P17937 ’\ \"\ I ‘ ’ \(\ 211305/9 D0

T "1i'3l'Iks m‘?llP&f /X.
.!!lfi§*i? ’ <{‘L§5

r;,I1
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ST202 II‘ 0 K

I 45
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six‘Q4i?‘ 6'siifieiz.

SW20 w/o A/C:
lnstall the bolt (A).
Torque: 19 N-m (190 kgf-cm, 14 ft-Ibf)

lnstall the 2 nuts holding the water pump cover to the
water bypass pipe.
Torque: 10 N-m (1 O0 kgf-cm, 7 ft-Ibf)

ST202: .
INSTALL IDLER PULLEY BRACKET FOR
ALTERNATOR DRIVE BELT
lnstall the idler pulley bracket with the 2 bolts.
Torque:

Water pump side
19 N-m (190 kgf~cm, 14 ft-Ibf)

Cylinder blockside
23 N-m (230 kgf-cm, 17 ft-Ibf)

INSTALL OIL DIPSTICK AND GUIDE
lnstall a new O—ring to the oil dipstick guide.
Apply soapy water to the O—ring.
Insert the oil dipstick guide into the guide hole of the
cylinder block.
Install the oil dipstick and guide with the bolt.

INSTALL NO.3 TIMING BELT COVER
lnstall the timing belt cover with the 5 bolts. i
Torque: 8.0 N-m (82 kgf-cm. 71 in.~lbf)
CONNECT LOWER RADIATOR HOSE TO WATER
INLET
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. INSTALL NO.1 EXHAUST MANIFOLD HEAT
INSULATOR
lnstall the heat insulator with the 2 bolts and 2 nuts.
Torque: 20 N-m (200 kgf-cm. 15 ft-Ibf)

8. INSTALL NO.2 IDLER PULLEY
(a) lnstall the pulley with the bolt.

Torque: 44 N-m (450 kgf-cm. 32 ft-Ibf)
(b) Check that the idler pulley moves smoothly.

9. SET TIMING BELT TENSIONER
(a) Using a press, slowly press in the push rod using 981

— 9,807 N (100 — 1,000 kgf, 220 — 2.205 Ibf) of
force.

(b) 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.

(c) Release the press.

10. INSTALL TIMING BELT TENSIONER
lnstall the tensioner with the 2 bolts.
Torque: 21 N-m (210 kgf-cm. 15 ft-Ibf)

11. INSTALL NO.1 IDLER PULLEY
Adhesive (a) Apply adhesive to 2 or 3 threads of the pivot bolt.

Adhesive:
Part No. 08833-00080, THREE BOND 1344.
LOCTITE 242 or equivalent
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Q.)/T2; .J‘@’1e;;\§< I/IQ/Q8QW
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(b)
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SST (A)

0,
Q?‘
\o

® .
v@"

-

SST

»UW A) -s

(cl

13

14
15.

lnstall the plate washer and pulley with the pivot bolt.
Torque: 52 N-m (530 kgf-cm, 38 ft-Ibf)
Check that the idler pulley moves smoothly.

INSTALL 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.

Using SST (A), install the pulley bolt.
SST 09960-10010 (09962—01000, 09963-01000)
Torque:

59 N-m (600 kgf-cm, 43 ft-Ibf)
41 N-m (420 kgf~cm. 30 ft-Ibf) for SST

HINT (On vehicle):
0 Use SST (B).
SST 09249—6301 0(B) I‘ D Y)?’ Fulcrum

Length 9,693, 0 Use a torque wrench with a fulcrum length of
340 mm (13.39 in.).

INSTALL TIMING BELT
(See steps 7 to 12 and 14 to 20 on pages EG—59 to
65)
FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR COOLANT
LEAKS
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THERMOSTAT
COMPONENTS FOR REMOVAL AND
INSTALLATION

EGIIII III

O O~Rin

Oil Dipstick and Guide

Thermostat

0 Gasket

as ?
I
* \

9

O \\ .11r' 11/
/ e \

R v’ O QI ( / K’

/._ @‘\-\\§()Z \'/ O.V- \ Q /, W
__ \ "

\\G\ //

Water Inlet / //
I/ #76

RadiatorH ®,/

O Non-reusable part
P164281

EGIII OI

THERMOSTAT REMOVAL

(See Components for Removal and Installation)
HINT: Removal of the thermostat would have an ad-
verse effect, causing a lowering of cooling efficiency.
Do not remove the thermostat, even if the engine
tends to overheat.

1. DRAIN ENGINE COOLANT

r-‘ -=§Q
.1
,2g
I
xi
~@\__

-I I

Tel

else.-
<...e;§”4Q9".5?’@e.:%‘s5‘“<?»is-2el.L;;.¢“

L ng

2

v

\ri»..
/;

Fl__Tl_l-7
P1697!

)¥ I2)
I (C)

2. REMOVE OIL DIPSTICK AND GUIDE
Remove the bolt.
Pull out the oil dipstick guide, and remove it and the oil
dipstick.
Remove the O—ring from the oil dipstick guide.
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W‘ 4. REMOVE WATER INLET AND THERMOSTAT

I
f\\

-1 ®Q
O /E

PISQ73

R >

02'); O\<<§’?c
PI6945

\i i ; .- / 3. DISCONNECT RADIATOR HOSE FROM WATER
I /\ INLET

‘~l - t‘ .
b i.

‘ /"‘(¥%‘/I.'rt?-e-
/ \7/ \ s, @ EG

Q) A J“ F>i6972

ID (a) Remove the 2 nuts, water inlet and thermostat.
(b) Remove the gasket from the thermostat.

EGIIN—Dl

THERMOSTAT INSPECTION
INSPECT THERMOSTAT
HINT: The thermostat is numbered with the valve
opening temperature.

(a) Immerse the thermostat in water and gradually heat
the water.

(b) Check the valve opening temperature.
' _ _ _ _ __m _‘ _: __ Valve opening temperature:

3_ {5 7}? 80 — 84°C (176 —183°F)
If the valve opening temperature is not as specified,

__ replace the thermostat.
\§\l\t\ I 'I1/'//

(200929
(c) Check the valve lift.

T Valve lift:
10 mm (0.39 in.) or more at 95°C (203° F)

E: stat.
If the valve lift is not as specified, replace the thermo-

J=2 (d) Check that the valve spring is tight when the thermo—-;-,-— .1-_¢a_ I stat is fully closed.
i Valve Lift If not closed, replace the thermostat.

I Q1949
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O-Ring

Insert

P17935

IOIIl—0Z

THERMOSTAT INSTALLATION

(See Components for Removal and Installation)
1.
Ia)

lb)

2.

3.

4.
(8)
(bl
(C)

>'9‘$"E

PLACE THERMOSTAT IN WATER PUMP
lnstall a new gasket to the thermostat.

Align the jiggle valve of the thermostat with the pro-
trusion of the water inlet, and insert the thermostat in
the water inlet.
HINT: The jiggle valve may be set within 5° of either
side of the prescribed position.

INSTALL WATER INLET AND THERMOSTAT
lnstall the water inlet and thermostat with the 2 nuts.
Torque: 9.0 N-m (92 kgf-cm. 80 in.-lbf)

CONNECT RADIATOR HOSE TO WATER INLET

INSTALL OIL DIPSTICK AND GUIDE
Install a new O—ring to the oil dipstick guide.
Apply soapy water to the O—ring.
Insert the oil dipstick guide into the guide hole of the
cylinder block.
Install the oil dipstick and guide with the bolt.
FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR LEAKS
CHECK ENGINE OIL LEVEL
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%\‘Q Radiator Cap Tester
I~":€"¥'//@~:¢4I_Il§@>

In I
__ _ 30" or More_..___ _ . _ v,_.
Radiator Cap

\ ' 1 P

RADIATOR
(ST202)
RADIATOR CLEANING

EUQI-lP—Dl

Using water or a steam cleaner, remove any mud and
dirt from the radiator core.
NOTICE: If using a high pressure type cleaner, be careful
not to deform the fins of the radiator core. If the cleaner
nozzle pressure is 2.942 — 3.432 kPa (30 — 35 kgf/cm’.
427 —- 498 psi), keep a distance of at least 40 — 50 cm
(15.75 — 19.69 in.) between the radiator core and cleaner
nozzle.

RADIATOR INSPECTION
REMOVE RADIATOR CAP I
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.

INSPECT RADIATOR CAP
NOTICE: When performing steps (a) and (b) below, keep
the radiator pump testergat an angle of over 30° above
the horizontal.
Using a radiator cap tester, slowly pump the tester
and check that air is coming from the relief valve.
Pump speed:

1 push/3 seconds or more
NOTICE: Push the pump at a constant speed.
If air is not coming from the relief valve, replace the
radiator cap.
Pump the tester several times, and measure the relief
valve opening pressure.
Pump speed:

1st time
1 push/1 second or less

2nd time or more
Any speed

Standard opening pressure:
74 — 103 kPa
(0.75 — 1.05 kgf/cm’. 10.7 — 14.9 psi)

Minimum opening pressure: 1
59 kPa (0.6 kgf/cm’. 8.5 psi)

If the opening pressure is less than minimum, replace
the radiator cap.
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- 3.
Radiator Cap Tester (3)

. ’\= lnl
\J'§!~

Q V

-Q
.v%i®9V

(b)
(C)

../

4.

INSPECT COOLING SYSTEM FOR LEAKS
Fill the radiator with coolant, and attach a radiator cap
tester to the water filler.
Warm up the engine.
Pump it to 118 kPa (1.2 kgf/cm’, 17.1 psi), and check
that the pressure does not drop.
If the pressure drops, check the hoses, radiator or
water pump for leaks. If no external leaks are found,
check the heater core, cylinder block and cylinder
head.
REINSTALL RADIATOR CAP
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sat.68,4-

\Il

//9i‘"Oq((0) R d‘ t Ca T t r‘ V a Ia or p ese

e. ‘II L ‘ 1
3\0° or More

\ \
Radiator Cap

, >
0012-12 200570

4 Ia)

RADIATOR
(swzo)
RADIATOR CLEANING

Using water or a steam cleaner, remove any mud and
dirt from the radiator core.
NOTICE: If using a high pressure type cleaner. be careful
not to deform the fins of the radiator core. If the cleaner
nozzle pressure is 2.942 — 3,432 kPa (30 — 35 kgf/cm’,
427 — 498 psi), keep a distance of at least 40 — 50 cm
(15.75 — 19.69 in.) between the radiator core and cleaner
nozzle.

RADIATOR INSPECTION
REMOVE 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.

INSPECT WATER FILLER CAP
NOTICE: When performing steps (a) and (b) below, keep
the radiator pump tester at an angle of over 30° above
the horizontal. I
Using a radiator cap tester, slowly pump the tester
and check that air is coming from the relief valve.
Pump speed:

1 push/3 seconds or more
NOTICE: Push the pump at a constant speed.
If air is not coming from the relief valve, replace the
water filler cap.
Pump the tester several times, and measure the relief
valve opening pressure.
Pump speed:

1st time
1 push/1 second or less

2nd time or more
Any speed

Standard opening pressure:
74 — 103 kPa
(0.75 — 1.05 kgf/cm’, 10.7 — 14.9 psi)

Minimum opening pressure:
59 kPa (0.6 kgf/cm’. 8.5 psi)

If the opening pressure is less than minimum, replace
the water filler cap.
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\*;‘<“i

Radiatorcap Tester 3. INSPECT COOLING SYSTEM FOR LEAKS
‘* \ (a) Fill the system with coolant, and attach a radiator cap

_ tester to the water filler.
‘NJ ‘ (b) Warm up the engine.

_ ’ (c) Pump it to 1 18 kPa (1.2 kgf/cm’, 17.1 psi). and check
_ ') Q1 that the pressure does not drop.

y If the pressure drops, check the hoses, radiator or
% EC; “$2 water pump for leaks. If no external leaks are found,
» \ P1671, check the heater core, cylinder block and cylinder

head.

7

K\E‘7 I, ,Q’ ,

4. REINSTALL WATER FILLER CAP

PI6705
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ELECTRIC COOLING FAN
(ST202)
Part Location

w/ A/C
No.2 Cooling MAIN EC(_]-|G M_Fuse
Fan Relay = FL 2.0L
("FAN NO.2") I

if§\§‘
=&'-_1:-';"§;7‘_a Q

F”/\i’
 :-

Q. .

No.3 Cooling
Fan Relay
("FAN NO.3”) 1

No.2 Cooling 1 ‘ '1‘ \
Fan (w/ A/C) " n:§§l,\

\ . I

Water -
Temperatu re
Switch

_ H-Fuse
No.1 Cooling ALT 100A
Fan

Fuse

5A

<1‘ ~ fl
LHD

Engine Main
Rglay NO.1 COOIITIQ

Z ("EG MAIN") Fan Relay
("FAN NO.1")

5’ III Illlllllllll ° [:1[DC] IIIIIIIIII [313

System Circuit

AM1 40A

M-Fuse
CDS 30A
M-Fuse
PDI 30A

PISUIO

lOO10—%

Ignition Switch
AM1‘G1

' ECU-IG
.15A

,, T
AM1§ RD|§

cos -
30A 3

40A 30A No.2 Cooling _-,

Relay
lwl A/CI

ALT “
100A - No.1

MAIN I‘ Cooling ®
FL 2.0L . Fan I

Battery E (w/o A/C)

P15269 _ _ ___

. A/C
- High
. Pressure
o Switch
. (W/ A/C)
' Water
- Temp.
° Switch

Fa" IW/ A/C) From A/C Magnetic
En ine 5 2 No.1 3 1 N0-2_ 3 1 3 1 Clutch Relay
M 9 _ - Cooling Cooling - _ - _ No.3 Cooling

am : Fan Fan : . 1 Fan Relay
Relay 0 R | e a 0 I3 I4 ° av 4 2 W . s 2 ‘”

I

ZI325I
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/I"»\,_./Reconnec
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On — Vehicle Inspection

CHECK COOLING FAN OPERATION WITH LOW
TEMPERATURE (Below 83°C (181°F))
Turn the ignition switch ON.

(b) Check that the cooling fan stops.
If not, check the cooling fan relay and water tempera-
ture switch, and check for a separated connector or
severed wire between the cooling fan relay and water
temperature switch.

(c) Disconnect the water temperature switch connector.

(d) Check that the cooling fan rotates.
If not, check the fan main relay, cooling fan relay,
cooling fan, fuses, and check for short circuit between
the cooling fan relay and water temperature switch.

(e) Reconnect the water temperature switch connector.
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. Above 93°C

\.
§

P135175
%
°§\:;"“"” ..,/%I Tiik. " \-‘-

\‘ F; P
PI5%4

CHECK COOLING FAN OPERATION WITH HIGH
TEMPERATURE (Above 93°C (199°F))
Start the engine, and raise coolant temperature to
above 93°C (199°F).

Check that the cooling fan rotates.
If not, replace the water temperature switch.
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No.1 Cooling Fan
NO.1 COOLING FAN INSPECTION
1. DISCONNECT COOLING FAN CONNECTOR

2. INSPECT NO.1 COOLING FAN
(a) Connect battery and ammeter to the cooling fan con-

Ammeter
_ @ ‘

-9/A 4'/v //le nector.
(b) Check that the cooling fan rotates smoothly, andi'\-.|V

.4J,

check the reading on the ammeter.
Standard amperage:

5.7 — 7.7 A
3. RECONNECT COOLING FAN CONNECTOR:2

iOfl7l—ll

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

an

-- ~ \) -\/, /’ z t
"I /‘I,»' I I_I/
I’, '\// ‘ \ I

, I ‘Qat / \ /

Fan Shroud

Fan Motor

Connector Holder

if-at $2 -.i:g§§

\ ..

P15695
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‘no’ <5»
K ‘fig (See Components for Disassembly and Assembly)if I

can
PI5692

,4/S

\
0JA

PI5693

®‘7K\;

I
‘ 

L 0
.

‘*5
@' ' "

\
_ . .\
"" P5694

/I

TEWTP “
I

1/ H5694

u

t/(36 H‘as.../A
/4-A

»\
:40

P1569?

E1IX—OI

NO.1 COOLING FAN DISASSEMBLY E

1. REMOVE FAN
Remove the nut and fan.

’ EG

2. REMOVE FAN MOTOR
(a) Disconnect the wire and connector from the fan

shroud.

(b) Remove the 3 screws and fan motor.

No.1 COOLING FAN ASSEMBLY """"°‘
(See Components for Disassembly and Assembly)
1. INSTALL FAN MOTOR
(a) lnstall the fan motor with the 3 screws.

(b) lnstall the wire and connector to the fan shroud.
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f\ 2. INSTALL FAN
K‘"’Q) lnstall the fan with the nut

G

N

\% \

P1569?
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/I/

No.2 Cooling Fan (w/ A/C)
NO.2 COOLING FAN INSPECTION
1. DISCONNECT COOLING FAN CONNECTOR

Ammeter 2. INSPECT NO.2 COOLING FAN
(a) Connect battery and ammeter to the cooling fan con-

.~~ nector./ E1

'- '§‘NI/ In
..-I-I\\s

Check that the cooling fan rotates smoothly, and
check the reading on the ammeter.
Standard amperage:Battery

‘I 57 77A\_”-VI ~ ‘Q 1‘ '=:;‘ . _ .

ig§\\ 3. RECONNECT COOLING FAN CONNECTOR
KJ =

P1690?

,,es’

GT1

I

EGU7B—DE

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Connector Holder

gm,
7"la‘Z‘X

/ I , ‘I, 5 ,, my
,. ,/ /, z,,/ // /’I \ - ,1,»’ \ \ ,/’

;
\<1 é- /‘ ‘z

Fan Shroud

I-I Fan Motor

“II
. ‘

L i ,,,/ 0

,1 T,’ A \,//’ \/ <§D
,~’ - » /K)‘ \

Z 4

Fan Motor Cover

PI5700
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'/’;\\ 1. REMOVE FAN
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P15699
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\. ., ; I
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NO.2 COOLING FAN DISASSEMBLY

(See Components for Disassembly and Assembly)

Remove the 3 screws and fan.

2. REMOVE FAN MOTOR COVER
Remove the 3 screws and motor cover.

— (b) Remove the 3 screws and fan motor.

\
R~r,/ I5:

___./
P1533?

\

TD@.
NO.2 COOLING FAN ASSEMBLY~ ~ IQ C t fo Di a sembl and Assembly)

\_/  Al

(See omponens r s s y
1. INSTALL FAN MOTOR

t (a) lnstall the fan motor with the 3 screws.

a I N

’—’ Pi W

3. REMOVE FAN MOTOR
,, (a) Disconnect the wire and connector from the fan

a / shroud.

EGIIC DI
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O P1569?

(b) lnstall the wire and connector to the fan shroud.

2. INSTALL FAN MOTOR COVER
lnstall the motor cover with the 3 screws.

3. INSTALL FAN ,
lnstall the fan with the 3 screws.
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///

/\
Wig;I

T " 1.
~ 2 .A‘/Water

Temperature
Switch mew

3.
Ia)

\ /

I Ohmmeter (b)

n E @

A 4.
5.
6.

EGILI M

E Water Temperature Switch
” WATER TEMPERATURE SWITCH

INSPECTION
DRAIN ENGINE COOLANT
REMOVE WATER TEMPERATURE SWITCH

INSPECT WATER TEMPERATURE SWITCH
Using an ohmmeter, check that there is no continuity
between the terminals when the coolant temperature
is above 93°C (199°F).
Using an ohmmeter, check that there is continuity
between the terminals when the coolant temperature
is below 83°C (1 81°F).
If continuity is not as specified, replace the switch.

REINSTALL WATER TEMPERATURE SWITCH
REFILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR COOLANT
LEAKS
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M\

Engine
Main
Relay

‘rt
Q

4

PI3766

Ohmmeter Ohmmeter

IE Continuity
IO; "

Ohmmeter 5
ll!’ =14“ I

/‘gt’ ‘Q 3 No Continu§...a/
Continuity

Posim

EH:1-gm

Ohmmeter Ohmmeter

i ! No Continuity i !

Iitiii IEL.Ti*;|;!>

I‘ ).'a§L@
@-H5;,E‘ -.-/IIR‘?

Q!
3

Continuity
Battery

P08l0i

E(IINE—OI

Engine Main Relay ('EG MAIN’)
ENGINE MAIN RELAY INSPECTION
1
2.

3
A.
la)

(b)

(c)

B.
la)
(b)

(C)

4
5.

REMOVE RELAY BOX COVER
REMOVE ENGINE MAIN RELAY

INSPECT ENGINE MAIN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
Check that there is continuity between terminals 2
and 4.
Check that there is no continuity between terminals 1
and 2.
If continuity is not as specified, replace the relay.

Inspect relay operation
Apply battery voltage across terminals 3 and 5.
Using an ohmmeter, check that there is no continuity
between terminals 2 and 4.
Check that there is continuity between terminals 1
and 2.
If operation is not as specified, replace the relay.

REINSTALL ENGINE MAIN RELAY
REINSTALL RELAY BOX COVER
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'4 No.1

4/-r/\\_’/,//’// *I‘,;Efi§

‘W

Z Cooling
WanRelaY

P13767

Ohmmeter

Continuity
OIQIQ

-../JMg?__

,_ Continuity

h3 _ mmeter

U5’
PO8098

OhmmeterI No Continuity

\Q'E=.*;-IJ
4 9 CB

2 Battery
P0309?

IOIIF OI

No.1 Cooling Fan Relay (‘FAN NO.1’)
NO.1 COOLING FAN RELAY INSPECTION
1. REMOVE RELAY BOX COVER
2. REMOVE NO.1 COOLING FAN RELAY

3. INSPECT NO.1 COOLING FAN RELAY
A. Inspect relay continuity
(a) Using an ohmmeter, check that there is continuity

between terminals I and 2.
(b) Check that there is continuity between terminals 3

and 4. I
If continuity is not as specified, replace the relay.

B. Inspect relay operation
(a) Apply battery voltage across terminals 1 and 2.
(b) Using an ohmmeter, check that there is no continuity

between terminals 3 and 4.
If operation is not as specified, replace the relay.

4. REINSTALL NO.1 COOLING FAN RELAY
5. REINSTALL RELAY BOX COVER
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00

fie / '3»
'+\

No.2

L

73

/ Cooling
'1 Fan

i 0 ‘ Relay

\ 1 W /
P151

Ohmmeter Ohmmeter
_ _Continuity5' 1 5*4

Ohmmeter 3 |

/Elf‘ ontinuity
()1 2

No Continuity
CD11 23

Ohmmeter
N0 , ,
ContinuiTY5-‘

Oh m mete r 3 ‘I

1/
Continuity?

-./ Battery

U311 24

IGIIO—0I

No.2 Cooling Fan Relay (‘FAN NO.2")
(W/ A/C)
NO.2 COOLING FAN RELAY INSPECTION
1.
2.

3.
A.
la)

lb)

(cl

B.
la)
lb)

lc)

4.
5.

REMOVE RELAY BOX COVER
REMOVE NO.2 COOLING FAN RELAY

INSPECT NO.2 COOLING FAN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
Check that there is continuity between terminals 3
and 4.
Check that there is no continuity between terminals 3
and 5.
If continuity is not as specified, replace the relay.

Inspect relay operation
Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is no continuity
between terminals 3 and 4.
Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If operation is not as specified, replace the relay.

REINSTALL NO.2 COOLING FAN RELAY
REINSTALL RELAY BOX COVER
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GO

tier "‘(O{£0 K4*‘

No.3
Cooling
Fan
Relay

\ / P151

Ohmmeter COTITIHUIIY

"*0 Continuity
O IQin

e‘\='4Igi‘\°O

IQI
liiill

P07170

b

2-In
Continuity

f.-F I!

2 <9 ®
Battery

PU7l71

EOIIH Ul

No.3 Cooling Fan Relay ("FAN NO.3’)
lW/ A/C)
NO.3 COOLING FAN RELAY INSPECTION
1. REMOVE RELAY BOX COVER
2. REMOVE NO.3 COOLING FAN RELAY

3. INSPECT NO.3 COOLING FAN RELAY
A. Inspect relay continuity
(a) Using an ohmmeter, check that there is continuity

between terminals 1 and 2.
(b) Check that there is no continuity between terminals 3

and 5.
If continuity is not as specified, replace the relay.

B. Inspect relay operation
(a) Apply battery voltage across terminals 1 and 2.
(b) Using an ohmmeter, check that there is continuity

between terminals 3 and 5.
If operation is not as specified, replace the relay.

4. REINSTALL NO.3 COOLING FAN RELAY
5. REINSTALL RELAY BOX COVER
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RADIATOR ELECTRIC COOLING FAN
(SW20 w/ A/C)
Pa rt Location

Fan Main Relay
("FAN MAlN") L O 2,: 7 SA ..

No.3 Cooling Fan Relay_I-i- :' i aaww»
("FAN NO.3") /H‘ :i FuSe

N0-1 C°°|I"9 Fa" Rela)’ II‘: —! RAD FAF°L::A Water Temperature Sensor
I FAN N01 I i_)C>l:Ii: cos FAN 30A MAIN
No 2 Cooling Fan Relay FL 2-01-

FAN NO 2 [1 BIZ]1" ' . "> / _ /igi A/C Amplifier

H-Fuse "5 "
ALT12OA

lliilséot ,_ Ii.._7'
IG‘j:3GE 7.5A T

/ld.'/4%,?-/xg

\

/If
412149 K

No.2 Radiator
Cooling Fan 4'

No.1 Radiator I
Cooling Fan

H%@

System Circuit

MAIN
FL 2.0L

Ignition Switch
AM1 ‘G1 A/C Amplifier

AM2 lG2
V I TO A/C Idle-Up Valve

1<>———->

A 30A
Q AM2 RAD FAN é cos FAN ' GAUGE I

15
To A/C Pressure

. Switch
fl»———>

To A/C Control
Assembly

60---->

30A - 7.5A
No.2 Radiator .. 4
Cooling Fan @

4 2 - NO.2

blgoiine 2 3 °°°"°°
50A I Fan’ Relay 1 5 =

5 3 3 1 [ "3 8° To A/C Magnetic
. Fan ' .120A! Main 2 3);;-Iuigeh I coming 11‘ Clutch Relay

Relay 4 1 Switch Fan i
4 I go 14Q———-—-0-

To ECU

U1

00

P Rela)’ To A/C Thermistor

‘F

coii42 r : -_- 2

No.1 gig’
R d‘ " -BHIISFY Cfiolliasgr @ Senggr

° F

T0 A/C Themistor
170--i>

15 Tl 'tan 13 18‘ O gnier

Uflw
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On — Vehicle Inspection

1.

(a

(bl

(<1)

C)

INSPECT COOLING FAN OPERATION AT LOW
TEMPERATURE (Below 85°C (185°F))
Turn the ignition switch ON.

Check that the cooling fans stops.
If not, check the cooling fan relays and water temper-
ature sensor, and check for a separated connector or
severed wire between the cooling fan relay and water
temperature sensor. O

Disconnect the water temperature sensor connector.

Check that the cooling fans rotates.
If not, check the fuses, fan main relay, cooling fan
relays, A/C amplifier, cooling fan, and check for a
short circuit between the cooling fan relay and water
temperature sensor. E

Reconnect the water temperature sensor connector.
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\\ V 2. INSPECT COOLING FAN OPERATION AT HIGH

V \>J'~<
N 5- 90°C X

l

Low Speed

\“\ /iP05 \  m

\ .9

4' I.

I

P

Q\¢,_High in

\‘~~~,~,
. - lfir7

W P‘
P05652 / 202859

TEMPERATURE (85 -— 90°C (185 — 194°F))
(a) Start the engine, and raise coolant temperature to 85

— 90°C (185 — 194°F).

(b) Check that the cooling fans rotates at low speed.
If not, replace the water temperature sensor.

3. INSPECT COOLING FAN OPERATION AT HIGH
TEMPERATURE (Above 90°C (194° F))

(a) Start the engine, and raise coolant temperature to
above 90°C (194° F).

(b) Check that the cooling fans rotates at high speed.
If not, replace the water temperature sensor.

If1?j§E§E§£§£§£§35£r2?€>I5
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A

V [I1 Ammeter

\,/ Battery

PO6074
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/
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P053417

EGMC OI

Cooling Fans
COOLING FANS INSPECTION
1. REMOVE UPPER RADIATOR SUPPORT SEAL
(a) Disconnect the hood weatherstrip.

(b) Remove the 7 clips.
(c) Remove the 2 hood lock mounting bolts, and remove

the support seal.
2. DISCONNECT COOLING FAN CONNECTORS

3. INSPECT COOLING FANS
(a) Connect battery and ammeter to the cooling fan con-

nector.
(b) Check that the cooling fan rotates smoothly, and

check the reading on the ammeter.
Standard amperage:

3.6 — 11.6 A

4. RECONNECT COOLING FAN CONNECTORS

5. REINSTALL UPPER RADIATOR SUPPORT SEAL
(a) Temporarily install the hood lock with the RH side

bolt.
(b) Place the support seal in position.
(c) lnstall the hood lock with the 2 bolts.
(d) lnstall the 7 clips.

(e) Install the hood weatherstrip.
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EIIITYG —0¥

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fan \Qr\ ‘Q?

Q

@_- -- flfllfllfl‘- --_ _‘-_)l( — /I

L \ I

Fan Shroud

E.\\/-”ll?’  @:

CM
e==»1'-"'("'” _

/

Fan Motor

\./

PI677&

EBDZI D3

/~ COOLING FAN DISASSEMBLY
/

/Y (See Components for Disassembly and Assembly)\
/§\/

\\

PI6772

1. REMOVE FAN
Remove the nut and fan.

No.2

“EA‘%.>.-
\

2/at,5?/,7~ /
P16818

2. REMOVE FAN MOTOR
(a) Disconnect the wire and connector from the fan

shroud.
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v 5

\

\/ 
\\

Pl6773

a* "

\

\/
\\

P16773

N02

'1‘ "/

P16772

(b) Remove the 3 screws and fan motor.

COOLING FAN ASSEMBLY

(See Components for Disassembly and Assembly)
1. INSTALL FAN MOTOR
(a) lnstall the fan motor with the 3 screws.

(b) lnstall the wire and connector to thefan shroud

Pl68I8

- I 2. INSTALL FAN
lnstall the fan with the nut.

/.)// \

\ /G
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A/C Amplifier
COMPONENTS FOR REMOVAL AND
INSTALLATION

No.2 Instrument I é
Panel Under Cover W

G?’ /’ l Lower No.2
4 Instrument Panel
" Finish panel

- 2

fig fix Aer’

3/’\
K / A/C Amplifier

Connector

A/C Amplifier

PO57 h

EGIIB OI

¢-- - " Remove the under cover by pulling it.

‘\Y¢ Q/’\

P0559?-

© A/C AMPLIFIER INSPECTION

Q 1. REMOVE NO.2 INSTRUMENT PANEL UNDER
COVER

"\ (a) Remove the screw.

(bl

2. REMOVE LOWER NO.2 INSTRUMENT FINISH
PANEL

Z QM (a) Remove the 4 screws.
_ (b) R th f‘ ' h elb ull' it.

v ‘ '
I g I‘

6mOV6 9 IHIS pan Y p Ifig

I “M

ow’/’  ///
y

l

P0559?
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Check for

4. INSPECT A/C AMPLIFIER
Check the connector on the wiring harness side as
shown in the chart.

Tester connection Condition

3. DISCONNECT A/C AMPLIFIER CONNECTOR
kw)“ l (a) Remove the 2 screws and disconnect the A/C ampli-

I fler from the cooler unlt
/ E’ (b) Disconnect the A/C amplifier connector.

C _ ‘

4;!-,1,
EG l

Wiring Harness Side

I:I

1 2 3 4 s 7 e
QIIO 11 1314 15 1718

3181 201911

Specified valve

Continuity 3 — Ground Continuity

Voltage 4 — Ground Ignition switch ON Battery voltage

Resistance 9-15 Coolant temp.

as'c (185'F) Approx. 1.35 kfl

90'C (194'F) Approx. 1.19 kfl

95'C (203'F) Approx. 1.05 kl)

Voltage 10 — Ground Ignition switch ON Battery voltage

Continuity 13 - Ground Continuity

5. DISCONNECT A/C AMPLIFIER CONNECTOR
I / ‘ (a) Connect the A/C amplifier connector

K ' (b) lnstall the A/C amplifier with the 2 screws

- 4
M

- \\
 I.

VO3873
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/ _,l
_- (b)“M. \\/

__ 1Q:

6. REINSTALL LOWER NO.2 INSTRUMENT FINISH
\___ PANEL

Q (a) Attach the finish panel to the instrument panel with
the clips.
lnstall the 4 screws.

I
\_'\

//
y’//

P0559?

7. REINSTALL NO.2 INSTRUMENT PANEL UNDER
W COVER

(a) Attach the finish panel to the instrument panel with
the clip.

\ __‘_ (b) Install the screw.
 §

PO5596
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\ /
1%, Ohmmeter

I: ::1f_—_ I:f:f l:::l

E-
P0599?

EG4IE—0I

DRAIN ENGINE COOLANT FROM RADIATOR
REMOVE WATER TEMPERATURE SENSOR

I Water Temperature Sensor
I WATER TEMPERATURE SENSOR

/SE5} . 1 INSPECTION
r ‘SI: "W lE\-» 2'
' Water

Temperature
P0569, Sensor 282%

INSPECT WATER TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance between
the terminals.
Resistance: A

At 85°C (185°F)
Approx. 1.35 kQ

At 90°C (1 94°F)
Approx. 1.19 kQ

At 95°C (203° F)
Approx. 1.05 kQ

If resistance is not as specified, replace the sensor.
REINSTALL WATER TEMPERATURE SENSOR
REFILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR COOLANT
LEAKS
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W
IIIII F-G1

Fan Main Relay ("FAN MAIN’)
;i;a$“a‘" FAN MAIN RELAY INSPECTION.. ~~ <_>\.-(‘XEQ7 1. REMOVE FAN MAIN RELAY

/
Ohmmeter

. Continuity

Ohmmeter mg] Ohmmeter

ggntinuity / 2 c°mlnulty
E \ Q_'|ll 1

s F|li=: '~'!l:lll-_a W
5 23

4

(-1-;

EE0075

9‘
Battery

9 Ohmmeter
Ohmmeter N0 _ _

nul_ _ 3 Contl ty
mg Contlnulty 2 E?

cl \_ -I’, e

I T‘ II 1ul\\|l|£"Q.I|.':T"

III’ I §ii i
5

4 moors

INSPECT FAN MAIN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 3.
Check that there is continuity between terminals 2
and 4.
Check that there is no continuity between terminals 4
and 5.
If continuity is not as specified, replace the relay.

Inspect relay operation
Apply battery voltage across terminals 1 and 3.
Using an ohmmeter, check that there is no continuity
between terminals 2 and 4.
Check that there is continuity between terminals 4
and 5.
If operation is not as specified, replace the relay.

REINSTALL FAN MAIN RELAY

- =- <-;4<-:-:->1».-11:»:
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i>

0‘T \

57/ \-.O((10O0 A\°<§% _#>-/
\ ,1 I V,. I ' , ‘

.._‘

1

P05564

Continuity
A.

Ohmmeter

2 .2!‘/I 1

Ohmmeter \,:/ HE, (b)
4 3

ElmContinu"Y
Possss

2.

(8)

Ohmmeter
1 I I

Continui

2 .—.

1", 'f' Battery
4 l'\ 3

IY
P05966

B.
(6)
(bl

EGlIG—0I

N01 Coming No.1 Cooling Fan Relay (‘FAN NO.1’)
\./ Fa“ may NO.1 COOLING FAN RELAY INSPECTION

1. REMOVE NO.1 COOLING FAN RELAY

INSPECT NO.1 COOLING FAN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
Check that there is continuity between terminals 3
and 4.
If continuity is not as specified, replace the relay.

Inspect relay operation
Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is no continuity
between terminals 3 and 4.
If operation is not as specified, replace the relay.

3. REINSTALL NO.1 COOLING FAN RELAY
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§4Z’%//I,4><‘><%@
-5?

No.2 Cooling
Fan Remy

’
P0556?

Ohmmeter Ohmmeter

Continuity

Ohmmeter 3 luff?‘
/E71! O

E-2No Continuity

 C); O;

-\\.\~
ntinuity

c0112e

Ohmmeter
NO

v Continuity1--\
\r§".t vi

Ohmmeter 3 :3
U /r.4J|'

_ 2
.|
EContinuity

1 l

e Q9
Battery

(201124

EH41 N—Ol

No.2 Cooling Fan Relay (‘FAN NO.2’)
NO.2 COOLING FAN RELAY INSPECTION
1.

2.
A.
la)

lb)

(C)

B.
Ia)
(bl

(cl

3.

REMOVE NO.2 COOLING FAN RELAY

INSPECT NO.2 COOLING FAN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
Check that there is continuity between terminals 3
and 4.
Check that there is no continuity between terminals 3
and 5.
If continuity is not as specified, replace the relay.

Inspect relay operation
Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is no continuity
between terminals 3 and 4.
Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If operation is not as specified, replace the relay.

REINSTALL NO.2 COOLING FAN RELAY
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 \2

I10?’/

\,Q./
Q5?

@-

 / P055166

Ohmmeter
I .fi.

Ohmmeter O_ _I (3)

i '
No Contlnulty

_ Continuity

I __ 5

3
2 001125

Ohmmeter

Continuity 1 (b)

E'\\g{?I}
lI-- .. . I

3 ii -- 1 e G
5 Battery2

‘come

E541-l»0t

N03 Cooling No.3 Cooling Fan Relay ("FAN NO.3’)
/ Fan Relav NO.3 COOLING FAN RELAY INSPECTION

1. REMOVE NO.3 COOLING FAN RELAY

2. INSPECT NO.3 COOLING FAN RELAY
A. Inspect relay continuity

Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

(b) Check that there is no continuity between terminals 3
and 5.
If continuity is not as specified, replace the relay.

B. Inspect relay operation
(a) Apply battery voltage across terminals 1 and 2.

Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If operation is not as specified, replace the relay.

3. REINSTALL NO.3 COOLING FAN RELAY
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RADIATOR ELECTRIC COOLING FAN
(SW20 w/o A/C)
Part Location

EG07I—II

—i—-"——— Fan Main Relay
("FAN MAlN")

I

Jlilzzb/F"“
t'\ :?"\

Q

l;laor;1Ri?a(;,llng [:3 ' RAD FAN 30A Water Temperature Switch0 13:, Q’
D 1:155 ~
____ \r ._~

‘Q \ * >ALT12OA "5. \@ '1% W
N .1 R d‘ t xi I Q.':.°' i ‘ii /

MAIN
FL 2.01 I

DD I_;: Fuse §‘ Q
::ll:: AM2 7.5AC] .2
I;-.111

4

Q“
P1 8040

E0076 —

System Circuit O

Ignition Switch

A ‘

AM2
7.5A

ALT
120A

MAIN /
FL 2.0L .

r
Battery _{_

5 3

"iiMain
Relay

CO1143 -_- 7 ? ;-

RAD FAN
30A

4
No.1

Fan
 Cooling

Relay
3 1

I

®

2

No.1
Radiator
Cooling
Fan

Water
Temperature
Switch

Z1324‘!
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@>@./
P05580

I :7
I’=

,»

\

A‘II

 74\
pr

/ A (0)

A J/3“ .. __
. Diglllrict X5

/,/ z\

cw
P0565?

/ryJ

\%1.1;11:!/‘I.

//////;;y////ieéw\
Reconnect

é)

(O)
P056518

ifiI00—N

On—Vehicle Inspection P

CHECK COOLING FAN OPERATION WITH LOW
TEMPERATURE (Below 83°C (181°F))

(a) Turn the ignition switch ON.

1.

Check that the cooling fan stops.
If not, check the cooling fan relay and water tempera-
ture switch, and check for a separated connector or
severed wire between the cooling fan relay and water
temperature switch.

(bl

Disconnect the water temperature switch connector.

Check that the cooling fan rotates.
If not, check the fan main relay, cooling fan relay,
cooling fan, fuses, and check for short circuit between
the cooling fan relay and water temperature switch.

(d)

(e). Reconnect the water temperature switch connector.
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\ " 2. CHECK COOLING FAN OPERATION WITH HIGH
\/ K TEMPERATURE (Above 93°C (199°F))

‘)4 (a) Start the engine, and raise coolant temperature to
F Above 93°C above 93°C (199°F).it/Z» .3)
"‘@‘j"m>!)aY'\ (1‘er

P1671O Zll97l

‘ 1I‘:I ill)

“ii ‘ix!/J‘

\

0/

\\

H@%53\
Check that the cooling fan rotates.
If not, replace the water temperature switch
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/fir IX/ ”/X/e ‘\.~<<1.\
/ ///I) 1 $2;

Q9 /si$si'i=iiiEi-ii? J /§
PO5343

’\  

// /=<s= /“
</ <3.<%<>/at‘

Ammeter

‘IJ
M I . -

/§ 1
//%/Z/'<> \ »\

‘I/<77 fit _._ 4“

/
/0.54)?/yvzé-

..\. /
. / \:\|

\\
@

\\

3;

P053417

E641 K -DI

Cooling Fan
COOLING FAN INSPECTION
1. REMOVE UPPER RADIATOR SUPPORT SEAL
(a) Disconnect the hood weatherstrip.

(b) Remove the 7 clips.
(c) Remove the 2 hood lock mounting bolts, and remove

the support seal.
2. DISCONNECT COOLING FAN CONNECTOR

3. INSPECT COOLING FAN
(a) Connect battery and ammeter to the cooling fan con-

nector.
(b) Check that the cooling fan rotates smoothly, and

check the reading on the ammeter.
Standard amperage:

8.6 — 11.6 A
4. RECONNECT COOLING FAN CONNECTOR

5. REINSTALL UPPER RADIATOR SUPPORT SEAL
(a) Temporarily install the hood lock with the RH side

bolt.
(b) Place the support seal in position.
(c) lnstall the hood lock with the 2 bolts.
(d) lnstall the 7 clips.

(e) Install the hood weatherstrip.
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EGIOZ—DI

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY
(See page EG-347)

COOLING FAN DISASSEMBLY '"°' "
(See page EG-347)

COOLING FAN ASSEMBLY

(See page EG-348)

EOGTJ-0I
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.__._-~J3}

‘$‘-1"»
141/ . 1.

(Q) Temperature
witchPO5697 S Z-132,15

\ /
‘L!-l. Ohmmeter

P if-'_-If [I13
_ _ _ _ _ _ _ .

0.
P059S2

\“‘§“<>C’<>\\ <> O$<>. ~'/ Relay/‘Ln. _.\'/

\§<_.9Q
{~‘»l~5\Q\i;(,<;

/,
92 Fan Main

Q

'2”/'

No.1 Cooling
Fan Relay

 \0”o <<>“é@”£€*Z1>»(to‘\0<%9§+‘$@<WQ\

8%
\..-

--

Water Temperature Switch
WATER TEMPERATURE SWITCH
INSPECTION
1. DRAIN ENGINE COOLANT
2. REMOVE WATER TEMPERATURE SWITCH

3. INSPECT WATER TEMPERATURE SWITCH
(a) Using an ohmmeter, check that there is no continuity

between the terminals when the coolant temperature
is above 93°C (199° F).

(b) Using an ohmmeter, check that there is continuity
between the terminals when the coolant temperature
is below 83°C (I81°F).
If continuity is not as specified, replace the switch.

4. REINSTALL WATER TEMPERATURE SWITCH
5. REFILL WITH ENGINE COOLANT
6. START ENGINE AND CHECK FOR COOLANT

LEAKS

lQ10I—0I

Fan Main Relay ("FAN MAIN’)
FAN MAIN RELAY INSPECTION
(See page EG -353)

IBl01—0I

No.1 Cooling Fan Relay (‘FAN NO.1")
NO.1 COOLING FAN RELAY INSPECTION
(See page EG—354)
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ENGINE COMPARTMENT ELECTRIC
COOLING FAN
(SW20)
Part Location

EG07l—I6

H-Fuse

H-Fuse

Fuse

AM2 40A /L;/I

ALT 120A
H-Fuse
AM1 50A

GAUGE 7.5A

Ci Ci 2....
gig;
UCDCE

DE]

all-1*

3'3‘U1..9I

Fuse
AM275A

Cooling Fan Relay
("VENT")

Engine Compartment
Temperature Sensor

MAIN
FL 2.0L

iii“ (94
C‘?  ">4.11Fa

‘ -

7 K
{,5

Cooling Fan ECU '

ii
Ignition Main Relay
("lG

Fuse
ECU-IG 7.5A

Fuse
VENT 20A

Nu)

Engine
Compartment
Cooling Fan

Pl804l

System Circuit
IflO‘1C -01

CO1 144

Ignition Switch Cooling Fan
AM1 p—iq

C IGI
AM2

C _lG2

AM2
7.5A

VENT GAUGE
20A 7.5A

4 1 .AM1 _ Cooling Fan
50A Q .11 €0°ll"Q ® Warning Light

ALT ‘ ; AM2
120A _ 40A

MAIN
FL
2.0L

K

-1'
I

..L.

-1-

Battery

an
’ Relay

3 2

ECU

N

_ _ Engine
|9"[T'°" Compartment
Mal" CoolingRemy Fan Engine

Compartment
Temperature
SensoréECU-IG 7.5A

u1\l<O

- e
- 3

1

‘I ‘I &_iiJ
Zl3‘248
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On — Vehicle Inspection

CHECK COOLING FAN OPERATION WITH LOW
TEMPERATURE (Below 45.5°C (113.9° F))
Turn the ignition switch ON.

Check that the cooling fan stops.
If not, check the cooling fan relay and engine compart-
ment temperature switch, and check for a separated
connector or severed wire between the cooling fan
relay and engine compartment temperature sensor.

Disconnect the engine compartment temperature
sensor connector.

Check that the cooling fan rotates.
If not, check the fan main relay, cooling fan relay,
cooling fan ECU, cooling fan, fuses, and check for
short circuit between the cooling fan relay and engine
compartment temperature sensor.
Turn the ignition switch OFF.

Reconnect the engine -compartment temperature
sensor connector.
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ATION WITH HIGH

t

Compartment I
T t -S‘jV"§.‘§§'° we ‘ I A "];=J>1/é (a) Remove the 2 bolts, and disco
// I 1432),,‘ / partment temperature sensor from the engine hood.

/
1--

\\\\’¢/”//r/I
\

/
\\\\;°‘° /// 2%?

PIOBIY

'I I I'*I*I'I'I'I'Y'

.i@>@
P0559-O

eI

ea5

\ (dl

I ‘£5 I‘ swltc .

\;i"'iii A7 1 (

i // ‘ \ 15927

' nt temperature sensor

I

2. CHECK COOLING FAN OPER
RE (Above 62 5°C (144.5° F))

Engine \ K
'5 / TEMPERATU .

' nnect the engine com-

\\
/ \\\\\\\\\

\\\

(b) Heat the engine compartment temperature sensor to
O

Above 62.5°C
,_ above 62.5°C(I44.5 F).

.1 Iiilalfl
Illil

'
ll

5,. .1
m412s

(c) Turn the ignition switch ON.

Check that the cooling fan rotates.
' rtment temperatureIf not, replace the engine compa

\ I (e) Reinstall the engine compartme
ith the 2 bolts.Compartment

Temperature 1))
Switch Tl

. I \\®§.\

/ “\\\\\\\\\\

\

”'r//I

En ine

~ *5 ‘ ‘*1

J
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I. ‘A I T eer-

I

I041L—OI

Cooling Fan
COOLING FAN INSPECTION
1. DISCONNECT COOLING FAN CONNECTOR

2.
(b).

INSPECT COOLING FAN
Connect battery and ammeter to the cooling fan con-
nector.
Check that the cooling fan rotates smoothly, and
check the reading on the ammeter.
Standard amperage:

1.7 —- 2.9 A

RECONNECT COOLING FAN CONNECTOR

(<1)

3.

Steel Plate Bushing

Fan Motor

Q’K‘ Q \ _- G

EOWI—I'I

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fan

1}}-21¢4'11'14'1‘I’:1;;lg,

\ \
Fan Shroud

£3/5/,

\'9

__-—-——-\a/(

é

Elf!’
\,,

’v€Q Q/¢lEI5l'L;~l§l
InInIInan4,

r:r,;r,r,;u[r,n,r,
.I41/4141,!/nfrl/rifrlrffrlfnftlllyfpfl’-;;.;.;;4;:;4¢;1;¢:;."’€:i:iFIF!1!4:!:!:;'I:;'-'w‘I,I'I;If/f,I;,I,I;

1IIIIIp4~:!::::i::1:-'
G/~r'*'

\ /
V ' Steel Plate Washer Fa" C0‘/9T

\-_$2

Wire Clamp

P1666?
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Cooling Fan ECU
COMPONENTS FOR REMOVAL AND
INSTALLATION

bl

//

Luggage Companment Floor Mat
193%/Y

/ ngFan ECU

\\
/ \\
\ \\ _ 0

>

€

Z1324?

Disconnect
\\\\

P05916 \. 02948

COOLING FAN ECU INSPECTION

1. DISCONNECT FRONT SIDE OF LUGGAGE
LUGGAGE COMPARTMENT FLOOR MAT FROM
PARTITION PANEL

2. DISCONNECT COOLING FAN ECU CONNECTOR
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H S. 3. INSPECT COOLING FAN ECUid

—

AE 101 ZOl9//

Check for Tester connection Condition Specified valve

Wiring arness e _ _ _
Check the connector on the w|r|ng harness side as

. -_. - shown in the chart.

IBBIIBII

Continuity 1 - Ground Continuity

Voltage 2 — Ground Ignition switch ON Battery voltage

Voltage 3 — Ground Ignition switch ON Battery voltage

Resistance 5-6

20'C (68°F) Approx. 2.45 kfl

Coolant temp. 57.5'C (135.5'F) Approx. 0.63 It!)

80'C (176'F) Approx. 0.32 kn

Voltage 7 — Ground Ignition switch ON Battery voltage

Continuity 9 - Ground Ignition switch ON Battery voltage

f I

i i

t
‘Fic.-1c_c>r\Xne

PO5916 \ \\\\fiom2

CI

WD874

4. RECONNECT COOLING FAN ECU CONNECTOR

5. REINSTALL LUGGAUGE COMPARTMENT FLOOR
MAT



ENGINE — coouwe SYSTEM E6371
Engine \ -<
Compartment
Temperature i _ ,
Switch ' ,\ ‘W3’

i ’|%I \\\\\\\\\ .
’ \

/17

””////est;\
P15817

Mil1
PO4122

lfillfl-01

Engine Compartment Temperature Sensor
ENGINE COMPARTMENT TEMPERATURE
SENSOR INSPECTION
1. REMOVE ENGINE COMPARTMENT TEMPERATURE

SENSOR
(a) Disconnect the sensor connector.
(b) Remove the 2 bolts and sensor.

2. INSPECT ENGINE COMPARTMENT TEMPERATURE
SENSOR
Using an ohmmeter, measure the resistance between
the terminals.
Resistance:

At 20°C (68° F)
Approx. 2.45 kQ

At 5'/.5°c (1a5.5°|=)
Approx. 0.63 kQ

At 80°C (176° F)
Approx. 0.32 kQ

If resistance is not as specified, replace the sensor.
3. REINSTALL ENGINE COMPARTMENT

TEMPERATURE SENSOR
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\

4/_

\‘jr,,I‘

Q]4\

W
\ .~
\ /\

Ignition
Main
Relay

P05560

Ohmmeter

I-xgI
¢-1-1.

No ,.
Continuity/ 2 g

I C\I".lI$I;,~.\|i|>T_!§ll|\
5

4

Continuity
:' Oh

Ohmmeter mmeter
Continuity

B50375
_I

G‘
Battery

9
Ohmmeter

Continuit3 2
0| \_|' |', 0

zfl 1 ll 1 l-—Jml

I iii V
5

4

Ohmmeter
No
Conflnufly

EED76

iGlIl~0I

Ignition Main Relay (‘IGN’)
IGNITION MAIN RELAY INSPECTION
1. REMOVE IGNITION MAIN RELAY

INSPECT IGNITION MAIN RELAY
Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 3.
Check that there is continuity between terminals 2
and 4.
Check that there is no continuity between terminals 4
and 5.
If continuity is not as specified, replace the relay.

Inspect relay operation
Apply battery voltage across terminals 1 and 3.
Using an ohmmeter, check that there is no continuity
between terminals 2 and 4.
Check that there is continuity between terminals 4
and 5.
If operation is not as specified, replace the relay.

REINSTALL IGNITION MAIN RELAY
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/_It é§§§%%%%i;:;gCu@$’25>

~€”~¢74"\\..00%”_/22%\w 0/

[fill I—0I

Cooling Fan Relay (‘VENT’)
53;‘? Fa" COOLING FAN RELAY INSPECTION

1. REMOVE COOLING FAN RELAY

~ E
P023561

Confinuky

2

\0:‘l1/,.?\

2. INSPECT COOLING FAN RELAY
A. Inspect relay continuity

Ohmmeter (a) Using an ohmmeter, check that there is continuity
I

Ohmmeter , (b) Check that there is continuity between terminals 3
i‘ 3 d 4

between terminals 1 and 2.

an .
If continuity is not as specified, replace the relay.

Conflnufly
PO5%5

2 I I I

LK

B. Inspect relay operation
(a) Apply battery voltage across terminals 1 and 2.
(b) Using an ohmmeter, check that there is no continuity

re; 9 ® between terminals 3 and 4.Ohmmeter :.~“_(\-a Battery If operation is not as specified, replace the relay.
4 \ 3

No
Conflnuky

mmm

3. REINSTALL COOLING FAN RELAY
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SERVICE SPECIFICATIONS
SERVICE DATA

E007L—OO

Thermostat Valve opening temperature

Valve lift at 95°C (203° F)

80 — 84°C (176 —183°F)
10 mm (0.39 in.) or more

Radiator cap Relief valve opening pressure STD
Limit

74 —- 103 kPa (0.75 — 1.05 kgf/cm’, 10.7 — 14.9 psi)
59 kPa (0.6 kgf/cm’, 8.5 psi)

Electric

cooling fan
(ST202)

Rotating amperage 5.7 —— 7.7 A

Radiator

electric

cooling fan

(SW20)

Rotating amperage 8.6 —-11.6A

Engine

compartment
cooling fan
(SW20)

Rotating amperage 1.7 — 2.9A

l Water

temperature

sensor

(SW20

w/ A/C)

Resistance at 85°C (185°F)

at 90°C (1 94° F)

at 95°C (203° F)

Approx. 1.35 kQ
Approx. 1.19 kQ

Approx. 1.05 kQ

Engine

compartment

temperature

senson

(SW20)

Resistance at 20°C (68° F)

at s7.s°c (1ss.s° F)
at 80°C (I 76°F)

Approx. 2.45 kQ

Approx. 0.63 kQ

Approx. 0.32 kQ

TORQUE SPECIFICATIONS
IGOTM 7 OT

Part tightened N-m kgf-cm ft-lbf

Cylinder block x Drain plug 25 250 18

Radiator pipe x Drain plug (SW20) 17 170 12

Water pump x Water pump cover 8.8 90 78 in.-lbf

Water pump x Cylinder block I0 mm head
12 mm head (SW20 w/o A/C)

7.5

19

76

190

66 in.-lbf

14

Water bypass pipe x Water pump cover 10 I00 7

Idler pulley bracket for alternator drive belt Water pump side

x Cylinder block (ST202) Cylinder block side

23

19

230

190

17

14

No.3 timing belt cover x Cylinder head 8.0 82 71 in.-lbf

No.1 exhaust manifold heat insulator x Exhaust manifold 20 200 15

No.2 idler pulley x Oil pump 44 450 32

Timing belt tensioner X Cylinder head 21 210 15

No.1 idler pulley x Cylinder head 52 530 38

Camshaft timing pulley x Camshaft

for SST

59

41

600

420

43

30

Water inlet x Water pump cover 9.0 92 80 in.~lbf
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EG-375

LUBRICATION SYSTEM
DESCRIPTION

A fully pressurized, fully filtered lubrication system has been adopted for this engine. “NH”
OPERATION

gum-0.:

Pl8018

/

Na ’/5’

I/3.» I Q31‘ (
‘ t Q‘*L,/2§>..,,fl X

Q‘)? ,'\

1* l y.< S .
’|:tA

/7

it
’~\

r-
I

I
|
r
|
|
r
I
|
|

I
I
|

l

PISTONS

VALVE LIFTERS
81 VALVE STEMS

CAMS

CONNECTING CAMSHAFT
R0D$ JOURNALS

CRANKSHAFT OIL NOZZLES CYLINDER HEAD ' ‘l

MAIN OIL HOLEF ------- --»l
l RELIEF VALVE l OIL COOLER

, __ _
l RELIEFVALVE 1 OILFILTER

OIL PUMP

| RELIEF VALVE | l

4.-_

OIL STRAINEFI

l OIL PAN

Z1323‘)
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OIL

OIL

OIL

A pressure feeding lubrication system has been adopted to supply oil to the moving parts of this
engine. The lubrication system consists of an oil pan, oil pump, oil filter and other external parts
which supply oil to the moving parts in the engine block. The oil circuit is shown in the illustration
at the top of the previous page. Oil from the oil pan is pumped up by the oil pump. After it passes
through the oil filter, it is fed through the various oil holes in the crankshaft and cylinder block.
After passing through the cylinder block and performing its lubricating function, the oil is
returned by gravity to the oil pan. A dipstick on the center left side of the cylinder block is
provided to check the oil level.
PUMP
The oil pump pumps up oil from the oil pan and feeds it under pressure to the various parts of the
engine. An oil strainer is mounted in front of the inlet to the oil pump to remove impurities. The
oil pump itself is a trochoid type pump, inside of which is a drive rotor and a driven rotor. When
the drive rotor rotates, the driven rotor rotates in the same direction, and since the axis of the
drive rotor shaft is different from the center of the driven rotor, the space between the 2 rotors
changes as they rotate. Oil is drawn in when the space widens and discharged when the space
becomes narrow.
PRESSURE REGULATOR (RELIEF VALVE)
At high engine speeds, the engine oil supplied by the oil pump exceeds the capacity of the engine
to utilize it. For that reason, the oil pressure regulator works to prevent an oversupply of oil.
During normal oil supply, a coil spring and valve keep the bypass closed, but when too much oil
is being fed, the pressure becomes extremely high, overpowering the force of the spring and
opening the valves. This allows the excess oil to flow through the valve and return to the oil pan.
FILTER
The oil filter is a full flow type filter with a relief valve built into the paper filter element. Particles
of metal from wear, airborne dirt, carbon and other impurities can get into the oil during use and
could cause accelerated wear or seizing if allowed to circulate through the engine. The oil filter,
integrated into the oil line, removes these impurities as the oil passes through it. The filter is
mounted outside the engine to simplify replacement of the filter element. A relief valve is also
included ahead of the filter element to relieve the high oil pressure in case the filter element
becomes clogged with impurities. The relief valve opens when the oil pressure overpowers the
force of the spring. Oil passing through the relief valve bypasses the oil filter and flows directly
into the main oil hole in the engine.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

09032-00100 Oil Pan Seal Cutter

Crankshaft Front & Rear Bearing Crankshaft front oil seal
Replacer

09226-10010

09228-06500 Oil Filter Wrench

<;%\.-- -- 9
ta:-.»\= 9
d3 9 9

\@
09620-30010 Steering Gear Box Replacer Set

Steering Sector Shaft Bushing Oil pump oil seal
Replacer

<¢§aa;a¢¢1@>iitt

Oil pump oil seal IHandle H(096321 22666562)“

Q

09816-30010 Oil Pressure Switch Socket Oil pressure switch for ST202

I
</\I$i‘3§I*\¥\1'\

\

flfi

09960-IO0I0 Variable Pin Wrench Set

Oil pump pulley llllllll H(09962-01000) Variable Pin Wrench Arm Assy

Oil pump pulley lllllllllllllllllll H(09963-00500) Pin 5

RECOMMENDED TOOLS
EG1AV—“

at 09090-04000 Engine Sling Device For suspending engine

09200-00010 Engine Adjust Kit
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EQUIPMENT
EGIlW—0|

Oil pressure gauge

Torque wrench

LUBRICANT
EGIlX—0K

Item l Capacity I Classification
Engine oil

Dry fill
Drain and refill

API grade SG. SH or ILSC multigrade

5.2 liters (5.5 US qts, 4.6 Imp. qts) engine oil and recommended viscosity oil

w/ Oil filter change 4.5 liters (4.8 US qts, 4.0 lmp. qts)

w/o Oil filter change 4.0 liters (4.2 US qts, 3.5 Imp. qts)

SSM (SPECIAL SERVICE MATERIALS)
EGIIY-OI

08826-00080 Seal packing or equivalent No.1 oil pan
No.2 oil pan

08833-00080 Adhesive 1344, Oil pressure switch
THREE BOND 1344.
LOCTITE 242 or equivalent
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OIL PRESSURE CHECK *
Recommended Viscosity (SAE) : 1 mu-it. CHECK ENGINE OIL QUALITY

____—_——— Check the oil for deterioration, entry of water, dis-
I . - - -
¥—_I 1 coloring or thinning.

If the quality is visibly poor, replace the oil.
"c-29 -we -7 4 16 27 as - ,“F -20 0 20 40 so ao 100 0" 9"ad9- _

W645 Recommended viscosity is as shown in the

vq‘v-:5I:..
I.9!»

illustration.

TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE grade SGI or multigrade engine oil.

2. CHECK ENGINE OIL LEVEL
The oil level should be between the "L" and "F" marks
on the dipstick.
lf low, check for leakage and add oil up to "F" mark.

P15653

iéa
\ ,

S‘
3. REMOVE OIL PRESSURE SWITCH, AND INSTALLST202 Oil Pressure’Switc_h' ’J '7 \/ - oii_ PRESSURE GAUGE

_¢ (F ‘ (a) sw2o;
I Disconnect the throttle body from the ACIS valve.
3 (b) Remove the oil pressure switch.

/ W HINT (ST202): Use SST.
' sst 09816-30010

l
‘Z’ P18030

OH Pressure Gauge/ (c) lnstall the oil pressure gauge.

vv T
J _,_._ \> /
I\_ J‘:

L/—J
2 ti‘P~

S 4. WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.

5. CHECK OIL PRESSURE ‘
Oil pressure:

At idle
29 kPa (0.3 kgf/cm’, 4.3 psi) or more

mm At 5.000 rpm
245 — 490 kPa
(2.5 - 5.0 kgf/cm’, 36 — 71 psi)

6. REMOVE OIL PRESSURE GAUGE, AND REINSTALL
OIL PRESSURE SWITCH

__ ’\ Apply adhesive to 2 or 3 threads of the oil pressure
it h;'((€@(... :t:.:...( :

Part No. 08833—O0080, THREE BOND 1344.
Adhesive LOCTITE 242 or equivalent

W, 7. START ENGINE. AND CHECK FOR OIL LEAKS
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OIL AND FILTER REPLACEMENT
CAUTION: EOIl0—06

Prolonged and repeated contact with mineral oil will
result in the removal of natural fats from the skin,
leading to dryness, irritation and dermatitis. In addi-
tion. used engine oil contains potentially harmful
contaminants which may cause skin cancer.
Care should be taken, therefore. when changing
engine oil to minimize the frequency and length of
time your skin is exposed to used engine oil. Protec-
tive clothing and gloves that cannot be penetrated
by oil should be worn. The skin should be thoroug-
thly washed with soap and water, or use water-
less hand cleaner, to remove any used engine oil. D0
not use gasoline, thinners. or solvents.
In order to preserve the environment. used oil and
used oil filters must be disposed of only at designa-
ted disposal sites.

IN ENGINE OIL
ove the oil filler cap

/ / 1. DRA
Qf EA (a) Rem ' ' .

v (b) Remove the oil drain plug, and drain the oil into a
container.I i

\ e

(cg./<4k\1
L

Pl682O

E
tI

KW

2. REPLACE OIL FILTER
(a) Using SST, remove the oil filter.

SST 09228-06500

(b) Clean the oil filter contact surface on the oil filter
mounting.

\
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/ a~ ' (c) Lubricate the filter rubber gasket with clean engine

¢/\

T l'5°‘t>
Clean
Engine
Oil

9

r P0415?

@DI
E .4

~@\ >» J.
(d) Tighten the oil filter by hand until the rubber gasket

contacts the seat of the filter mounting.

(e) Using SST, give it an additional 3/4 turn to seat theQ§/ sst LL!
[0 filter.

‘ Q N 3/4 SST 09228-06500 _I.dk Turn

\a( /

/ I

@ (a) Clean and install the oil drain plug wi a new gas e .
Y Torque: 37 N-m (380 kgf-cm. 27 ft-Ibf)

(b) Fill with new engine oil.
A ’ I ' 5 A Oil grade: A

‘ See step 1 on page EG—379)
\ v’ Capacity:

' Drain and refill\ . .

)\ _Z
 / P16823

’ 3 FILL WITH ENGINE QII.
‘ll’! I< t

1\ M6819 w/ Oil filter change
4.5 liters (4.8 US qts, 4.0 Imp. qts)

w/o Oil filter change
4.0 liters (4.2 US qts, 3.5 Imp. qts)

Dry fill
5.2 liters (5.5 US qts, 4.6 Imp. qts)

(c) Reinstall the oil filler cap.
4. START ENGINE AND CHECK FOR OIL LEAKS
5. RECHECK ENGINE OIL LEVEL
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OIL PUMP
COMPONENTS FOR REMOVAL AND
INSTALLATION (ST202)

¢;;~.@

. 0 /\

RH Engine

Timing Belt RH Front Engine Hanger
Gasket Alternator Bracket

Mounting A _,
Bracket

SEE l
\53¢”

No.1 Timing Belt Cover }/ m y

Crankshaft Pulley ’ X ’ J———Ga

" ’ ,-/
107 (1,090, 79)

__—_____——_1

{‘\\\\t<\\\\\t\‘

itZ» \(\\ill\\
\

f

/’

Wt».\\\\\\\Y\'(§(\\

Alternator

%

,\\\'\\‘1‘l“i“\
\\\\I\\/"

93»_j&(({\t\I
\ 

‘gt'
ifgs

Alternator
Con nector

No.2 Timing Belt Cover
.- - ~ » v1 W

\ W .\ ( Alternator Wire

\
)1? 

\ I

ll

\ ® \;> .
‘liming Belt Guide

sket '

\\.__

Engine Wire Protector

{KN
ll (‘S /

1)

t\“““

Z GroundStrap

» s ~/ U \®\ f/ \
lntake Camshaft ‘liming Pulley I //,/’ Q) ‘I R. — — — — — —-- =*
KnockPin ’/ '

p
59 1600. 421 __i____,___¢§)P

"41 I420, 30)

Z\\\

No.2 Idler Pulley

44 (450. 32) n\“"‘“ @,/ 3
Z

A Z

Oil Pump Pulley

35 (360, 26)

Crankshaft Pulleyi-—-
| ,€
I ,/’

N~m (kgf-cm, ftrlbfl : Specified torque
* For use with SST

'1\\\\

\\_\
_“’

\,New
\_(\/do

lit’-%// //
/ /// //V /
////

//,,,,,

M6979
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at
V- N

it aw“E

/M

O Gasket \ O
\ . . .v Oil DipstickQ

O'|Pmp J < T

Dis *~/*1. ~
:-.5; Q it W '4 /Q,-_/\_,

__ ’ ~

25mm Length Bolt O~l P B ffl PI t
9.0 l92,80in.-Ibf) . ' 3" '3 9 3 935 L ",5 |, 6.5l66.58in.-Ibf) ~ /T
873182??? in.-lgfl /III‘6 /., 10 mm Head Bolt

/' F“; // - Z 12l120.9l
0 Gasket Gl // 1 12 mm Head Bolt% 1/ \ \ 21 (210.15)

L» ’ <

/ <2“ 90192 80in-lbll -" '<§I~ I‘ :7”
Oil Strainer —</ ' ' y//Q V/ T Oil Pressure

/\/;€\~\\ /"’ ) Regulator
0 O-Ring _:_é(?}¢j{:§_~/- zc

"\ (“:8/c I \
_ ‘ Engine Wire

Xi%’:;:<@i<2©:iQ‘m‘ E Bracket

1 on Pan VI“ )2}; g@/ ’
i 0 Gasket "‘@ Q6

-—7~éT ~@~Ri~g E
\ u b\ Oil Level ‘£0/§141140.10) ,_

u/ “\_ ' ~\ , Sensor -av
,/ ‘ t\_ "'“ \1 Connector

No.2 on Pan f; Q ‘ @119-__orain Plug
( ‘K.’ 0 >0 t I

e ~ Gasket

E)-
MK) 
/ l

K L 5%\>s)

No.

l)§l;(leis‘\\I§J

l .

N~m (kgf-cm, ft~lbf) : Specified torque
0 Non-reusable part

P16980
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COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

Knock Pin~

No.2 Timing Belt Cover r \
67”” ~:\ ~.~

l» ' 1 W
~41

0

lntake Camshaft ‘liming Pulley __,_________.____\

Gasket

§<\§'\'\i=
4;;

RH Front Engine Hanger

\ill\I;\\1
\\

4-‘ / / /
/

I

@§F °_“'

Timing Belt

/

No 2 Idler Pulley

Oil Pump Pulley

Iliiilill
Crankshaft Pulley —

///
/,

* For use with SST

V

N~m (kgf-cm,ft~lbf) : Specified torque

\ \ \% 

‘\p§§~
-Ze—-—<§)‘“V"41 I420, 30I

\ / Z E -3 I‘—W Q) I _.
. ' 4‘ Q ) ,RH Engine (39 ' '- -

Mounting 0 I _ _
Bracket \ Q ; / m  fim|ng Belt Guide

' / Gasket
\ X \ No 1 ‘firming Belt Cove

I

l l /JI '
 l //" Crankshaft Pulley

Alternator ,/’
Drive Belt //’

Engine Wire Protector

‘h3

"\

\

\P
\c~ i. =1'5 itZ// /

\\‘\i§t'lII\
<§~\\“‘'L- X

fi

,-

\

ii

é

\'\‘\\..\\\\\\\'\'Y\Yl'\§I<II -/“W

am \K_\________

XYE

Engine Wire
Bracket

Engine Wire

‘*1

fi‘é,/‘fl
\\

\ \
\ \

\ \

Q42"
Ia('3Ia’MK“4,5,9‘ /\)(\'jfia

,f____\_\3i

,/ ,
’ / L),,,,

/ / / / / 1

@ @/

PISCOQ
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EG-385

Oil Pump

1 m‘\*+
\ °

//tIt

4/, W

O Gasket

\

\¢~

iiiii/J EG
\ /‘

f 22.9’

\_}

/\

1% 1

Oil Dipstick

/

Q“

QII/=5":
“»o{,

\\»%
I/\\/\(L;’i1,

QQJ

\OJ~Uelm”?/\/6LB _

/O

25 mm Length Bolt
9 0 (92 so In lbfl 55 (“I 53 I"-"W Oil Pan Baffle Plateas mm Length Bolt .
B 0 I82 71 nnlbfl 1/

O Gasket r__€’ //,/ / 10mg :_10&at9l';Bolt
/ I / I \ I 12 mm Length Bolt

/ ’ Q; 21 I210, 15I
t, ’ i

Z/@ 4- /1 “T °“ P"=$=*"'eOil Strainer - y.//Q‘ /\\" Regulator
.. \ \ ~ - "

/I‘ / -»\ _ /

P 0-Ring ;7€T*‘i‘V*i‘/- /"/< I-’-’~*§f;~\_‘:'_Z"’Z‘ ‘ ‘ ‘-'5 Engine Wire Bracket
I/, 3 . i © _.

No.1 on Pan W’

)‘y
\iv

K 

E j)‘ I

I

Sq~O-Ring
No 2 Oil Pan

N-m (kgf-cm, ft-lbf) : Specified torque
0 Non-reusable part
ir Precoated part

f|/

\
l

U

\_/L\\L;//\K
. I vz U u J NI

, ‘J  \ i ~’
I’ \" /

ti; O Gasket

on Level We §
m Sensor ‘IQ /;"\ *1»/~ \ Connector

@iDrain Plug

Pl8020
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6 );/ T ‘\ Q9%
\l’//

\,ig/\/ i
O .“($035 /‘la'/-*7//as--—-(it

<\\ J*
xi“ {seefa W’ ii»

/\
k§~.

//////O'§/
\Ff / w

92¢’; \V I‘ C gWire
sensor /l) Clamp’///rr

\Connector M6982

EG4I‘|'—0I

OIL PUMP REMOVAL

(See Components for Removal and Installation)
HINT: When repairing the oil pump, the oil pan and
strainer should be removed and cleaned.

1. REMOVE TIMING BELT
(See steps 1 to 6 and 8 to 13 on pages EG—49 to 54)

2. REMOVE NO.2 IDLER PULLEY
Remove the bolt and pulley.

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

4. REMOVE OIL PUMP PULLEY
(a) Using SST, loosen the pulley nut.

SST 09960-10010 (O9962—01000, 09963-00500)
Remove the nut and pulley.

5. DISCONNECT OIL LEVEL SENSOR CONNECTOR
(a) Disconnect the wire clamp from the wire bracket on

the oil pressure regulator.
(b) Disconnect the oil level sensor connector.
6. REMOVE OIL DIPSTICK
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fieeili ‘blZ5/A /.;¥::...i
l

y

2’

l\1:f<5
Pl69‘33

I 4-\ <-
TT \li

++
;'%’I\1~ll/<-

I
I jg

/———4'3.. C

ta 1' ,~ K 0 0Q O/—

~'
Iv‘dkI Pl 7952

_ , / lb)

ea@ C I\

/$9
SST

t/0““

&\
‘Q SST

P1795}

I723

.ff/in4

O O-

4}.
Pl 7955
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REMOVE OIL PRESSURE REGULATOR
Remove the 2 bolts, wire bracket, pressure regulator
and gasket.
Remove the O—ring from the pressure regulator.

REMOVE NO.2 OIL PAN
Remove the 14 bolts and 2 nuts.

Insert the blade of SST between the No.1 oil pan and
No.2 oil pan, and cut off applied sealer and remove the
No.1 oil pan.
SST 09032-00100
NOTICE:
I Be careful not to damage the No.2 oil pan contact

surface of the No.1 oil pan.
I Be careful not to damage the No.2 oil pan flange.

REMOVE NO.1 OIL PAN
Remove the 12 bolts, 7 hexagon bolts (use a 5 mm
hexagon wrench) and 2 nuts.

Remove the oil pan by prying the portions between
the cylinder block and oil pan with a screwdriver.
NOTICE: Ba careful not to damage the contact surfaces
of the cylinder block and oil pan.
Remove the 2 O—rings from the oil pump.
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\ ) 10. REMOVE OIL STRAINER AND OIL PAN BAFFLE
I O C, /’Al’ C PLATE

1 o I’ \\\\ Remove the 2 bolts, 6 nuts, oil strainer, baffle plate
. l 1 and gasket.

e , I I
I ii’  Xv 1 L ‘L. fig‘ r._l.I-1-I kt . C,

f __

W IJIT-TI Pl7956

\; i 11 REMOVE OIL PUMP3 \ t \J .
KI Q ,3 (a) Remove the 12 bolts.

/’*‘~@; (b) Remove the oil pump and gasket.
<3 ¢®K,’,@§;¢®¢f/ l
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

///é\\‘\

O Non-reusable part

¢

Qt /\$8‘ Q/2%“
Oil Pump Oil Seal

N-m (kgf-cm, ft-Ibf) : Specified torque

$13

O Crankshaft Front Oil Seal

 

P

Oil Pump Body

Driven Rotor

Drive Rotor

$3 @<

PIF4
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OIL PUMP DISASSEMBLY

(See Components for Disassembly and Assembly)
REMOVE DRIVE AND DRIVEN ROTORS
Remove the 2 bolts, pump body cover, O—ring, the
drive and driven rotors.

lOII1—0I

OIL PUMP INSPECTION

INSPECT OIL PRESSURE REGULATOR
Push the valve with a wooden stick to check if it is
stuck.
If stuck, replace the pressure regulator assembly.

INSPECT DRIVE AND DRIVEN ROTORS
Inspect rotor body clearance
Using a feeler gauge, measure the clearance between
the driven rotor and body.
Standard body clearance:

0.10 — 0.16 mm (0.0039 — 0.0063 in.)
Maximum body clearance:

0.20 mm (0.0079 in.)
If the body clearance is greater than maximum, re-
place the rotors as a set. If necessary, replace the oil
pump assembly.
Inspect rotor tip clearance
Using a feeler gauge, measure the clearance between
the drive and driven rotor tips.
Standard tip clearance:

0.04 — 0.16 mm (0.0016 — 0.0063 in.)
Maximum tip clearance:

0.20 mm (0.0079 in.)
If the tip clearance is greater than maximum, replace
the rotors as a set.

OIL PUMP OIL SEAL REPLACEMENT
1 REMOVE OIL SEAL/ I

g" q II, / Using a screwdriver, pry out the oil seal.

v7/ll)
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INSTALL OIL SEAL
Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil pump cover edge.
SST 09620-30010 (09627—300l0, 09631-00020)

(b) Apply MP grease to the oil seal lip.

EUIll—0l

CRANKSHAFT FRONT OIL SEAL
REPLACEMENT

HINT: There are 2 methods (A and B) to replace the oil
seal which are as follows:
REPLACE CRANKSHAFT FRONT OIL SEAL

A. If oil pump is removed from cylinder block:
(a) 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 oil pump body edge.
SST 09226-10010

(c) Apply MP grease to the oil seal lip.

B. If oil pump is installed to the cylinder block:
(a) Using a knife. cut off the oil seal lip.
(b) Using a screwdriver, pry out the oil seal.

NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

(c) Apply MP grease to a new oil seal lip.
(d) Using SST and a hammer, tap in the oil seal until its

surface is flush with the oil pump body edge.
SST 09226-10010
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Drive Rotor 

Driven Rotor 
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oii_ PUMP ASSEMBLY
Mark (See Components for Disassembly and Assembly)

INSTALL DRIVE AND DRIVEN ROTORS
Place the drive and driven rotors into pump body with
the mark on the driven rotor facing the pump body
cover side.
lnstall a new O—ring to the oil pump body.

0 ., New Ia)
O-Ring

C/
C
f E

P15652

6 C
/Q.. ._@.eW1

lnstall the oil pump body cover with the 2 bolts.
Torque: 8.8 N-m (90 kgf-cm, 78 in.-Ibf)
HINT: Use the 16 mm (0.63 in.) long bolt.
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OIL PUMP INSTALLATION

F} (See Components for Removal and Installation)
INSTALL OIL PUMP
lnstall a new gasket and the oil pump with the 12
bolts. Uniformly tighten the the bolts in several
passes.
Torque:

\ >

/\ , '\

aw A
. ‘D

6‘
P‘l6949 B’ 212822 25 mm (0.98 in.) long bolt (A)

9.0 N-m (92 kgf-cm. 80 in.-Ibf)
35 mm (1.38 in.) long bolt (B)

8.0 N-m (82 kgf-cm, 71 in.-lbf)

=="r

\\

Y,"\._ M2 .in
\ 2. INSTALL OIL PAN BAFFLE PLATE AND OIL

STRAINER
*‘ lnstall a new gasket, the oil strainer and baffle plateIll\ I  

A . with the 6 bolts and 2 nuts.,m i. , )9 ~ -—-' ‘ ‘ Bolt
_| (1/Jo 6.5 N-m (es kgf~cm. sa in.-lbf)

_° C __ Nut
TITUTI rrl Pm 9.0 N-m(92kgf~cm,80in.-Ibf)
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Seal Width

AA;
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INSTALL NO.1 OIL PAN
Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
oil pan and cylinder block.
0 Using a razor blade and gasket scraper, remove

all the old packing (FIPG) material from the
gasket surfaces and sealing groove.

0 Thoroughly clean all components to remove all
the loose material.

I Using a non—residue solvent, clean both sealing
surfaces.

NOTICE: Do not use a solvent which will affect the paint-
ed surfaces.

la)

(bl Apply seal packing to the oil pan as shown in the
illustration.
Seal packing:

Part No. 08826-00080 or equivalent
O lnstall a nozzle that has been cut to a 4 — 5 mm

(0.16 — 0.20 in.) opening.
I Parts must be assembled within 5 minutes of

application. Otherwise the material must be re-
moved and reapplied.

0 Immediately remove nozzle from the tube and
reinstall cap.

(c) lnstall 2 new O—rings to the oil pump.
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lnstall the oil pan with the 12 bolts, 7 hexagon bolts
(use a 5 mm hexagon wrench) and 2 nuts. Uniformly
tighten the the bolts and nuts in several passes.
Torque:

20 mm (0.79 in.) long bolt for 10 mm head (A)
12 N-m (120 kgf-cm. 9 ft-Ibf)

25 mm (0.98 in.) long bolt for 12 mm head (B)
21 N-m (210 kgf-cm, 15 ft-Ibf)

Hexagon bolt (C)
9.0 N-m (92 kgf-cm. 80 in.-lbf)

Nut (D)
14 N-m (140 kgf-cm, 10 ft-Ibf)

INSTALL NO.2 OIL PAN
Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
No.1 oil pan and No.2 oil pan.
I Using a razor blade and gasket scraper. remove

all the old packing (FIPG) material from the
gasket surfaces and sealing groove.

0 Thoroughly clean all components to remove all
the loose material.

O Using a non—residue solvent, clean both sealing
surfaces.

NOTICE: Do not use a solvent which will affect the paint-
ed surfaces.

Apply seal packing to the oil pan as shown in the
illustration.
Seal packing:

Part No. 08826-00080 or equivalent
0 lnstall a nozzle that has been cut to a 4 -— 5 mm

(0.16 — 0.20 in.) opening.
I Parts must be assembled within 5 minutes of

application. Otherwise the material must be re-
moved and reapplied.

0 Immediately remove nozzle from the tube and
reinstall cap.
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lnstall the oil pan with the 14 bolts and 2 nuts. Uni-
formly tighten the the bolts and nuts in several
passes.
Torque: 6.5 N-m (66 kgf-cm. 58 in.-lbf)

' lo bolt.HINT: Use the 18 mm (0.71 in.) ng

. INSTALL OIL PRESSURE REGULATOR
' e regulator.lnstall a new O—ring to the pressur

Luricate t

(c) lnstall a new gasket to the pressure regulator.
(d) Attach the pressure regulator to the No.1 oil p

facing the protrusion downward.
an,

(e) lnstall the pressure regulator and wire bracket with
the 2 bolts.
Torque: 18 N-m (180 kgf-cm. 13 ft~|bf)

CONNECT OIL LEVEL SENSOR CONNECTOR
Connect the level sensor connector.

' ' bracket on theInstall the wire clamp to the wire

6.
la)
lb)

pressure regulator.
7. INSTALL OIL DIPSTICK

“ l
‘ P s- Wire

Sensor ?’ Clamp
Connector M982
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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 (O9962—O1000, 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 pulley moves smoothly.

INSTALL TIMING BELT
(See steps 7 to 12 and 14 to 20 on pages EG—59 to
65)
INSTALL OIL DIPSTICK
FILL WITH ENGINE OIL
START ENGINE AND CHECK FOR OIL LEAKS
RECHECK ENGINE OIL LEVEL
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OIL COOLER
COMPONENTS FOR REMOVAL AND
INSTALLATION (ST202)

0 Seal Washer

Water Bypass Hose

Relief Valve

0 O-Ring

®— Q/in“ __

l/i//'\/ L,
No.3 Exhaust / /
Manifold Heat
Insulator

® 0\l;.

RH Exhaust Manifold Stay

\\§r_
No.1 Exhaust /_
Manifold Heat ' >(_
Insulator '—i\,. /*

Q)" -° I V.
- 0

®===

J"
J

OilCooler

%
"Q , u P.

Hose sac!“ /

<51, 519$

® \

N~m (kgf-cm, ft-Ibf) : Specified torque
O Non-reusable part

1-\ \

»>
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‘QT ‘ /

\

500 I510 31)

P

kw%83>,
O Z3’

.0°
Q

.63

Exhaust Manifold

N,/ Q '_/’4%:/\V0x ‘‘£1.06,. <>I“K/:?@;§1/1

*5»
K

0 Gasket

(with No.2 Exhaust Manifold
Heat Insulator

* - LH Exhaust Manifold Stay

4&5?

P179411
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COMPONENTS FOR REMOVAL AND
INSTALLATION (SW20)

IflIOl—Q1

Q Seal Washer

Relief Valve
Oil Cooler

_%Watery Bypass Hose
‘ a /J .-_

= \\ 4/us 0 Q W
O O-Ring 1/ \ __ '“O0:/>1 IZ \X<~ eé“3. _/

/J

@"': \-_,,_ -___\____.~

{£I'£I\/ Q
No.3 Exhaust Manifold /
Heat Insulator

o» l‘

Q
<1/Q<"“/  \‘@/

/

F

0 t

&/

l 7
O

W

\ , / k

No.1 Exhaust V‘
Manifold Heat /‘ \
Insulator '-E“ /\\/ 4 /\t / \ .

® —@ Z /I q \ NT a W) 5" "‘ 0
K! x _ 0 Q Q O Gasket

. , S

\
I ' Q‘ 0 ZQ °

Ii e V Q
,I Q )1 0

1
RH Exhaust Manifold Stay Q \_ Exhaust Manifold

I
l i ‘ \ @197
I \ \ "D ‘ —» Q, I

“ .6? /,
7 /’ * ./

3

N*m (l<9f‘Cm, ft-Ibf) : Specified torque
O Non-reusable part
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< J LH Exhaust Manifold Stay
0 _/ 0 %

No.2 Exhaust Manifold Heatlnsulator

P179511
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(See Components for Removal and Installation)
. REMOVE EXHAUST MANIFOLD

(a) Remove the 2 bolts, 2 nuts and No.1 exhaust manifold
heat insulator.

ENGINE — LUBRICATION SYSTEM

g o||_ COOLER REMOVAL °‘

1

(b) SW20:
Remove the 3 bolts and No.2 exhaust manifold heat
insulator.

ST202:
Remove the 3 bolts, nut and RH exhaust manifold
stay.

SW20:
Remove the 2 bolts, nut and RH exhaust manifold
stay.

Remove the 3 bolts and LH exhaust manifold stay.
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(f) Remove the 6 nuts, exhaust manifold and gasket.
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2. REMOVE NO.3 EXHAUST MANIFOLD HEAT
INSULATOR
Remove the 3 bolts and No.3 exhaust manifold heat
insulator.

5

3. REMOVE OIL COOLER
’ (a) Remove the relief valve and seal washer.is\'HCs, ,, §T_‘V‘i

I \ “
swatemypass Hose (b) Disconnect the 2 water bypass hoses from the oil

4."@ cooler, and remove the OII cooler.Q
- (c) Remove the O—ring from the oil cooler.

N \/-‘V9:W »»*~" 6 r-
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& s o /Q1 (See Components for Removal and Installation)

Q./_ . 1. INSTALL OIL COOLERs (3) _
75 fi1I§32t'gZrI;I$.OII cooler contact surface on the oil cooler

‘\ J (_

/ \ H77/w
H8036

L/

PI7948
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OIL COOLER INSPECTION

1. INSPECT RELIEF VALVE
Push the valve with a wooden stick to check if it is
stuck.
If stuck, replace the relief valve.

2. INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.

on. coousn INSTALLATION

New O-Ring (b) Install a new O—ring to the oil cooler.

\Wate, Bypass Hose (c) Connect the 2 water bypass hoses to the oil cooler..\/

Qt.at!!!”11$
an/
‘5

\_/

/‘rinse?
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(d) Apply a light coat of engine oil on the threads of the
relief valve.

(e) lnstall a new seal washer and the relief valve.
Torque: 59 N-m (600 kgf-cm. 44 ft-Ibf)

2. INSTALL NO.3 EXHAUST MANIFOLD HEAT
INSULATOR
lnstall the heat insulator with the 3 bolts.
Torque:

12 mm bolt head
$6‘ 18 N-m (180 kgf-cm, 13 ft-Ibf)

5) is~r-»» K
W 5

§;%;é§

I“re
\
§-

;Qfiéii

,is/it
/5.:'5we/\7.

14 mm bolt head
37 N-m (380 kgf-cm, 27 ft-Ibf)

- 3. INSTALL EXHAUST MANIFOLD
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(a) lnstall a new gasket and the exhaust manifold with the
6 nuts. Uniformly tighten the nuts in several passes.
Torque: 50 N-m (510 kgf-cm. 37 ft-Ibf)

lnstall the LH exhaust manifold stay with the 3 bolts.
Alternately tighten the bolts.
Torque: 58 N-m (590 kgf-cm. 43 ft-Ibf)

(c) ST202:
lnstall the RH exhaust manifold stay with the 3 bolts
and nut. Alternately tighten the bolts and nut.
Torque: 58 N-m (590 kgf-cm. 43 ft-Ibf)
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SW20 -

M / 12 mm head
bl 20 N-m (200 kgf-cm, 15 ft-Ibf)

_ IQ 7 14 mm head
girl / \ 37 N-m (380 kgf~cm, 27 ft-Ibf)
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SW20 / (d) SW20:
w\\ l lnstall the RH exhaust manifold stay with the 2 bolts
*7’ ?l\ r\ and nut. Alternately tighten the bolts and nut.
\\\b\\ x Q ‘ Torque: 58 N-m (590 kgf-cm, 43 ft-Ibf)
/\ \.\ .

0

(e) SW20:
lnstall the No.2 exhaust manifold heat insulator with
the 3 bolts.
Torque:

(f) lnstall the No.1 exhaust manifold heat insulator with
the 2 bolts and 2 nuts.
Torque: 20 N-m (200 kgf-cm, 15 ft-Ibf)

4. FILL WITH ENGINE COOLANT
5. START ENGINE AND CHECK FOR LEAKS
6. CHECK ENGINE OIL LEVEL
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o||_ NOZZLE W
COMPONENTS FOR REMOVAL AND
INSTALLATION

m \\

\
w* w—*——I~/Iain Bearing

%Crankshafi Thrust Washer

w Main Bearing Cap

'
j

d l%ix/\...6
Q

Oil Nozzle (with Relief Valve)

9o(92 80in Ibf)

K

N-m (kgf-cm, ft-Ibf) : Specified torque
P18013

EM7983
203020

llE3\I ‘\

5 mm
Hexagon
Wrench

P1671?

OIL NOZZLES REMOVAL

(See Components for Removal and Installation)
REMOVE OIL CRANKSHAFT8 10- Q 1 1.

 V  \) (See pages EG—129 to 138)

Vgs 3l\ 7 I

2. REMOVE OIL NOZZLES
Using a 5 mm hexagon wrench, remove the bolt and
oil nozzle. Remove the 4 nozzles.
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202974

E0100 01

OIL NOZZLES INSPECTION

INSPECT RELIEF VALVE
Push the valve with a wooden stick to check if it is
stuck.
If stuck, replace the relief valve.

IDl.‘lI—0l

OIL NOZZLES INSTALLATION

(See Components for Removal and Installation)
1. INSTALL OIL NOZZLES

Using a 5 mm hexagon wrench, install the oil nozzle
with the bolt. lnstall the 4 nozzles.
Torque: 9.0 N-m (92 kgf-cm. 80 in.-lbf)

2. INSTALL CRANKSHAFT
(See pages EG—151 to 157)
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SERVICE SPECIFICATIONS
SERVICE DATA

[l\1IA—DI

Oil pressure ‘ at idle speed

at 5,000 rpm

29 kPa (0.3 kgf/cm’, 43 psi) or more

245 — 490 kPa (2.5 — 5.0 kgf/cm’, 36 — 71 psi)

Oil pump Body clearance

Tip clearance

STD

Limit
STD

Limit

0.10 — 0.16 mm (0.0039 — 0.0063 in.)

0.20 mm (0.0079 in.)
0.04 — 0.16 mm (0.0016 — 0.0063 in.)

0.20 mm (0.0079 in.)

TORQUE SPECIFICATIONS
IGIlC—0F

Part tightened N-m kgf-cm ft-lbf

Oil pan x Drain plug 37 380 27

Oil pump body cover x Oil pump body 8.8 90 78 in.~lbf

Oil pump x Cylinder block 25 mm long bolt

35 mm long bolt
9.0

8.0

92

82

80 in.-lbf

71 in.-lbf

Oil strainer x Oil pump 9.0 92 80 in.-lbf

Oil strainer x Cylinder block 6.5 66 58 in.-lbf

Oil pan baffle plate x Cylinder block 6.5 66 58 in.-lbf

No.1 oil pan x Oil pump 9.0 92 80 in.-lbf

No.1 oil pan x Rear oil seal retainer 9.0 92 80 in.-lbf

No.1 oil pan x Cylinder block
20 mm (0.79 in.) long bolt for

25 mm (0.98 in.) long bolt for
10 mm head

12 mm head
Nut

12

21

14

120

210

140

9

15

10

No.1 oil pan x No.2 oil pan 6.5 66 58 in.-lbf

Oil pressure regulator x No.2 oil pan 18 180 13

Oil pump pulley x Oil pump drive shaft 35 360 26

No.2 idler pulley x Oil pump 44 450 32

Oil cooler x Oil cooler bracket (Relief valve) 59 600 44

No.3 exhaust manifold heat insulator x Water bypass pipe 18 180 13

No.3 exhaust manifold heat insulator x Cylinder block 37 380 27

Exhaust manifold x Cylinder head 50 510 37

Exhaust manifold stay x Exhaust manifold 58 590 43

Exhaust manifold stay x Cylinder block 58 590 43

No.2 exhaust manifold heat insulator x Exhaust manifold
12 mm head

14 mm head
20

37

200

380

15

27

No.1 exhaust manifold heat insulator x Exhaust manifold 20 200 15

Oil nozzle x Cylinder block 9.0 92 80 in.~lbf
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IG_2 IGNITION SYSTEM — DESCRIPTION

DESCRIPTION

instant.

lGOBO—0l

The ECU is programmed with data for optimum ignition timing under all operating conditions
Using data provided by sensors which monitor various engine functions (rpm, intake air volume
engine temperature, etc.), the microcomputer (ECU) triggers the spark at precisely the right

ST202

ECU
lgniter

High-Tension Cord

/Q

3.

lQ
C pgjj

Jfi

\)
O

Distributor

O

> _ 4

MAIN
FL 2.0L

Spark Plug 1 T$ 

Ignition
Coil

. =’~ BB OM... == B uunuun [:]l:]lIl
MAIN 60A [][]|][][] I;-ID U D

Fuse
AM2 30A

l
P18012



IGNITION SYSTEM — DESCRIPTION ‘G-3

C] D Z111
ggl AM2 HA ll UllQQCJE OUC)

H-Fuse /.|
AM2 40A Ignition Main Relay

N Spark Plug ("lGN”)
MAIN
FL 2.0LQ U g

4- ‘Q Q
1’?
Ii E°“QI /W1/lgniter

Ignition Coil

P113042

The ECU monitors the engine condition by signals from each sensor, calculates the ignition timing
and sends an ignition signal to the igniter. High voltage from the ignition is distributed to each
spark plug in the appropriate order to generate a spark between the electrodes, which ignites the
air—fuel mixture.

IGNITER
The igniter temporarily interrupts the primary current with the ignition signal (IGT signal) from the
ECU and generates sparks at the spark plug. Also, as a fail—safe measure, when ignition occurs
an ignition confirmation signal (IGF signal) is sent to the ECU.

IGNITION COIL
The ignition coil uses a closed core coil with the primary coil wrapped around the core and the
secondary coil wrapped around the primary coil. This allows the generation of a high voltage
sufficient to cause a spark to jump across the spark plug gap.

DISTRIBUTOR
This correctly distributes highvoltage to the spark plug of each cylinder in the specified ignition
order.

PICKUP COILS
The NE coil detects the crankshaft angle, and the G1 and G2 coils detect the camshaft angle.



‘G-4 IGNITION SYSTEM — PRECAUTION

ST202

?'r‘}@ I
@ I Check

SW20 ~ Connector Battery

|G@ Tachometer
|§

wD 52:11::-ctor I
O ,2’ ‘N

\L’ ‘ ‘F4

,1 ~

“D

L\<1;§\ \\@.~P15162
PO5693 Batte 113021

SW20 only _$_

+ CU

-Od’i¢71\O4?’

Service
Terminal

/ l\ ,
\ '\ 6'f\§::/ (Q

PO6007 \
H3056

PRECAUTION
l0MV—0I

Do not leave the ignition switch ON for more than
10 minutes if the engine does not start.

With a tachometer connected to the system. con-
nect the tester probe of the tachometer to terminal
IGG) of the check connector.

SW20 only:
With a tachometer connected to the system, con-
nect the power source probe of the tachometer to
service terminal +B of the engine compartment
relay box.

As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.
Never allow the tachometer terminals to touch
ground as it could result in damage to the igniter
and/or ignition coil.
Do not disconnect the battery while the engine is
running.
Check that the igniter is properly grounded to the
body.



IGNITION SYSTEM — SYSTEM CIRCUIT G 5

SYSTEM CIRCUIT

ST202 Ignition Switch

AM2 Ignition Coil|o2 '
IG .

Distributor ~ - Fllter
' Noise »E g 16

use

SW20

7.5

MAIN
FL 2.0

Battery

P18022

AM
A

30A

60A

MAI N
FL 2.0L

Battery

Ignition Switch

AM2 Ignition Coil
lG2

-cl]: E
I

I

L § 40A

Ignition
Main 5 3
Relay

lllll

___-_J

AMZS
5PaFl< PlU9 ICap and Rotor~41: 1

MMN§
I Rotor

Signal
§ Rotor {:3 C}

I

C)ii-i-S-iv N1

O
+ W

O --asO G)

EJDTD

—_
_

E l,E ECU 2= I9
I69 E1%

Check Connector
' O

HI] Q TE1 GC9 NE G1 G2 IGT IGF
- E TE1 V

1

lgniter To Tachometer

-_..-_--._-.-_.__--.-1.:

Cap and RotorIO

I

Signal U
Rotor

'_-._.-__

. l<3@ M céué of____“-4 1

= = Check = =
Connector

P'lB015

I

G@ NE G1 G2 IGT IGF

-EIX ECU

+B CC-9
I O

Tachometer



'G'6 IGNITION SYSTEM — PREPARATION

OPERATION
To maintain the most appropriate ignition timing, the ECU sends a control signal so that the
igniter sends current to the ignition coil and the spark plugs produce a spark.

PREPARATION
SST (SPECIAL SERVICE TOOLS)

DI7IC—N

09155-16100 Spark Plug Wrench ‘

\ X 09240-00020 Wire Gauge Set Air gap

w

.2
09843-18020 Diagnosis Check Wire

RECOMMENDED TOOLS "°"""
f 09082-00050 TOYOTA Electrical Tester Set

'-i=+?"1»,\§€"_4

,a==,., 09200-00010 Engine Adjust KitQ. @

EQUIPMENT "°°"°'
Megger insulation resistance meter Insulation resistance meter

Spark plug cleaner

Tachometer

Timing light Ignition timing



IGNITION SYSTEM — ON—VEHlCLE INSPECTION IG-7

ON -VEHICLE INSPECTION
SPARK TEST

Ia)

(bl

(cl

lflfliliw

CHECK THAT SPARK OCCURS
Disconnect the high—tension cord (from the ignition
coil) from the distributor cap.
Hold the end approx. 12.5 mm (0.50 in.) from the body
ground.
See if spark occurs while engine is being cranked.
HINT: To prevent gasoline from being injected from
injectors during this test, crank the engine for no more
than 1 - 2 seconds at time.
If the spark does not occur, perform the test as fol-
lows:

SPARK TEST
lmo

CHECK CONNECTION OF IGNITION COIL.
IGNITER AND DISTRIBUTOR CONNECTOR

Connect securely.D
BAD

I OK
CHECK RESISTANCE OF HIGH—TENSION CORD
(See page IG-8)
Maximum resistance: 25 kQ per cord

Replace the cordlS).
-—i>

BAD

lok
CHECK POWER SUPPLY TO IGNITION COIL AND
IGNITER
1. Turn ignition switch to ON.
2. Check that there is battery voltage at ignition coil

positive (+) terminal.

Check the wiring between ignition switch,
ignition coil and igniter.

——-—>~
BAD

lok
CHECK RESISTANCE OF IGNITION COIL
(See page IG-11)
Resistance: Cold Hot

Primary 0.36 - 0.55 Q 0.45 - 0.65 Q
Secondary 9.0 - 15.4 kQ 11.4 -18.1 kQ

Replace the ignition coil.

BAD

lok
CHECK RESISTANCE OF SIGNAL GENERATOR
(PICKUP COILI
(See page IG-13)
Resistance: Cold Hot

G1 and G@ 125-200!) 160-235!)
G2 and G@ 125-2009 160-235!)
NE and G@ 155 - 250 Q 190 - 290 Q

Replace the distributor housing assembly.

.
BAD

lok
CHECK AIR GAP OF DISTRIBUTOR
(See page IG-12)
Air gap: 0.2 — 0.5 mm (0.008 — 0.020 in.)

Replace the distributor housing assembly.

BAD

lok
CHECK IGT SIGNAL FROM ECM Check the wiring between ECU , distributor

and igniter, only then try another ECU.BAD(See page EG-201)
I OK

TRY ANOTHER IGNITER

\»'O5!ll13



IG-8 IGNITION SYSTEM — ON—VEHlCLE INSPECTION

>\ - 1.
(8)

I4 s2
"

I 16909

I

Kgs.  °ivRONG
R R

KI/\ >1

////
»/§‘;.ZY»*\l

P169l0

lb)

Ohmmeter

EHtxgn

f'//

4/ }.f \§

‘_I__-_§:;i5;\\

..\\
\\

./9'at’_/4'0

at_)/$8.9

»

\

‘+.

Pl7973

2.

DOUI*0‘

HIGH—TENSION CORDS INSPECTION

REMOVE HIGH—TENSION CORDS
Remove the 3 bolts, and 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.

INSPECT H|GH—TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance.
Maximum resistance:

25 kQ per cord
If the resistance is greater than maximum, replace the
high—tension cord.

3. REINSTALL HIGH—-TENSION CORDS



IG-9
IGNITION SYSTEM — ON—VEHlCLE INSPECTION

(K11-“

2.
Megger
W

%lI - I

Ie\-/
Ground 190147

‘\-._,,av/£1?§%/

4‘!K§- (W
£0/1'1/75

,.,//MO

9°

\
Iv

\
sst

as0'

lOOII—°l

SPARK PLUGS INSPECTION

NOTICE:
I Never use a wire brush for cleaning.
I Never attempt to adjust the electrode gap on a used

spark plug.
I Spark plugs should be replaced every 100.000 km

(60,000 miles).
DISCONNECT HlGH—TENSlON CORDS FROM
SPARK PLUGS
INSPECT ELECTRODE
Using a megger (insulation resistance meter), measure
the insulation resistance.
Standard correct insulation resistance:

10 MQ or more
If the resistance is less than specified, proceed to step
3.
HINT: If a megger is not available, the following simple
method of inspection provides fairly accurate results.

Simple Method:
(a) Quickly race the engine to 4,000 rpm 5 times.

Remove the spark plug. (See step 3)
(c) Visually check the spark plug.

If the electrode is dry OK
If the electrode is wet Proceed to step 4
Reinstall the spark plug. (See step 7)

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

4. VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread damage and insulator
damage.
If abnormal, replace the spark plug.
Recommended spark plug:

ND
PK20R8

NGK
W5, BKR6EP—8



'G'1° IGNITION SYSTEM — ON —VEHICLE INSPECTION

4' s
ll’

K

/ hi
\ ' I1/ 1 \ ‘

lGO317lGO151

0.8 mm I
l

202875 l

If! Ilfjui
b

.8‘-9

SPARK P1119
\-/

We

(0

‘fix -
\>Q -\.,. \%\\

;~° 9/\
~ -.9 / .
l lrr "-w
ssr

P16898

5.

6

7

8.

INSPECT ELECTRODE GAP
Maximum electrode gap for used spark plug:

1.0 mm (0.039 in.)
If the gap is greater than maximum, replace the spark
plug.
Correct electrode gap for new spark plug:

0.8 mm (0.031 in.)
NOTICE: If adjusting the gap of a new spark plug. bend
only the base of the ground electrode. Do not touch the
tip. Never attempt to adjust the gap on the used plug.
CLEAN SPARK PLUGS
If the electrode has traces of wet carbon, allow it to
dry and then clean with a spark plug cleaner.
Air pressure:

Below 588 kPa (6 kgf/cm’. 85 psi)
Duration:

20 seconds or less
HINT: If there are traces of oil, remove it with gasoline
before using the spark plug cleaner.

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



IG-11IGNITION SYSTEM — ON—VEHlCLE INSPECTION

ST202 Ohmmeter

SW20
Ohmmeter

D

s _ _ I
/ ‘vIélf

P15346
P05980 Z1305?

\y.>
/EA

P,ts“x(s.¢».
xix.’ El

KFQU

ST202 O h m meter

l /'

Positive (+)
Terminal

\7_\.Tr?/2.
asQ.’ Q}

SW20 Oh mmeter

I1»

Positive
P059“ Terminal

Z13058

IIfiT—0I

IGNITION COIL INSPECTION

NOTICE: ‘Cold’ and ‘Hot’ in the following sentences
express the temperature of the coils themselves. ‘Cold’ is
from — 10°C (14° F) to 50°C (122° F) and ‘Hot’ is from 50°
C (122°F) to 100°C (212°F).

1. DISCONNECT IGNITION COIL CONNECTOR
2. DISCONNECT HIGH—TENSION CORD FROM

IGNITION COIL

3. INSPECT PRIMARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
the positive (+) and negative (—) terminals.
Primary coil resistance:

Cold
0.36 — 0.55 Q

Hot
0.45 — 0.65 Q

If the resistance is not as specified, replace the igni-
tion coil.

4. INSPECT SECONDARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
the positive (+) and high—tension terminals.
Secondary coil resistance:

Cold
9.0 —- 15.4 kQ

Hot
11.4 — 18.1 kQ

If the resistance is not as specified, replace the igni-
tion coil.

5. RECONNECT HlGH—TENSlON CORD TO IGNITION
COIL

6. RECONNECT IGNITION COIL CONNECTOR



IG-12 IGNITION SYSTEM — ON—VEHlCLE INSPECTION
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<_/_‘ -as
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;PI6950

1 1.

SST t GI PICI<Up

=- O /+~ fiy4;?
‘bu;

G2 Pickup
Feeler Gauge

’§“*'Y

.\J“;

NE Pickup §

>0 O
O €

PIB004
P1B005

R
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DISTRIBUTOR INSPECTION

NOTICE: ‘Cold’ and 'Hot' in the following sentences
express the temperature of the coils themselves. ‘Cold’ is
from —10°C (14° F) to 50°C (122° F) and 'Hot' is from 50°
C (122°F) to 100°C (212°F).

REMOVE DISTRIBUTOR CAP
Remove the 2 bolts, and disconnect the distributor
cap from the distributor housing.

2. REMOVE ROTOR

3. INSPECT AIR GAP
Using SST (G1 and G2 pickups) and a feeler gauge (NE
pickup). measure the air gap between the signal rotor
and pickup coil projection.
SST 09240-00020 for G1 and G2 pickups
Air gap:

0.2 — 0.5 mm (0.008 —— 0.020 in.)
If the air gap is not as specified, replace the distributor
housing assembly.

4. DISCONNECT DISTRIBUTOR CONNECTOR
5. REMOVE DISTRIBUTOR HOUSING ASSEMBLY

Remove the bolt, and pull out the distributor housing.



IGNITION SYSTEM — ON—VEH|CLE INSPECTION IG-13

5%‘I ‘Q

G6) NE 6. INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE

 Using an ohmmeter, measure the resistance between
G1 terminals.

Pickup coil resistance:Ohmmeter
\ Cold

O- \ ' G1 and G9
* 125 - 200 Q

P18006

§

g\[J, .@§
P16920

<_/‘ -==,

as

\

/#16950

G2 and G@
125 — 200 Q

NE and G@
155 — 250 Q

Hot
G1 and G@

160 — 235 Q
G2 and G@

160 — 235 Q
NE and GEE

190 — 290 Q
If the resistance is not as specified, replace the distrib-
utor housing assembly.

7. REINSTALL DISTRIBUTOR HOUSING ASSEMBLY
(See page lG—16) _

8. RECONNECT DISTRIBUTOR CONNECTOR
9. REINSTALL ROTOR

\/( \‘ 1 10. REINSTALL DISTRIBUTOR CAP

%‘ lnstall a new packing and distributor cap with the 2
bolts

/‘\i 11. A0.|usT IGNITION TIMING
I’/' Q \ (See page EG—39)

4“

IGNITER INSPECTION

(See procedure Spark Test on page IG-7)
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DISTRIBUTOR

ASSEMBLY

QTE» Iillighr-'I':ean:i0n Ca rdl
\w 6’

\ ' §

. . . I -2'::;".*:::.s' /Q/0]?‘ §. /Q4 y
‘ /

Q Non-reusable part

§Packing

1 I». 1

Rotor C, l/ Q
7\‘> ,4'/ ‘2/gs'¢

4% Q9’

M6825

DISTRIBUTOR DISASSEMBLY¢ -2~
} (See Components for Disassembly and Assembly)
-/ “IA \ 1. REMOVE DISTRIBUTOR CAP

Remove the 2 bolts, distributor cap and packing
‘J JV I-\'

E Hil “ K
P1692!

_ _ /

4 \\~/

\ ,’ Q
P041029

2. REMOVE ROTOR
Remove the 2 screws and rotor.

lGOII*$

l
components FOR DISASSEMBLY A|\||5°""' ‘

l
I

l
I
I

I
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IE1:
V \-z

P041030

/”

la)

\,'*§~

- - /'1 »’?''“"'\
‘ ll

P0402‘)

P0403l

’ xp \

<0,174
*2?

< >1)—/ I

I EH {GU

PI692I

DO1l—Ol

DISTRIBUTOR INSPECTION
I "0" |l"l4 INSPECT SHAFT
T . Turn the shaft and check that it is not rough or worn.

l I If it feels rough or worn, replace the distributor hous-
ing assembly.

DISTRIBUTOR ASSEMBLY '"""""
/

facin  ( (See Components for Disassembly and Assembly)
(J cc 1 . INSTALL ROTOR

Align the hollow of the signal rotor with the protrusion
of the rotor.

(b) Install the rotor with the 2 screws.

2. INSTALL DISTRIBUTOR CAP
New Packing ‘y (a) Install a new packing to the distributor housing.

I/\ @

I  \ ’ 'Q\
9

(b) Install the distributor cap with the 2 bolts.
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C

sl \<91$ QF.
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/
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JI

“Tli
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;

QQ2. New O-Ring
lG‘l3‘l2 212327

-11%;?l\'A1 P/5% 
%

Pl69I8

C“
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-
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1:42‘

\
f-

/3"*9 *w P1691‘?

(8)

IOOIII-OI

DISTRIBUTOR INSTALLATION

(See Components for Removal and Installation)
1. SET NO.1 CYLINDER TO TDC/COMPRESSION

Turn the crankshaft clockwise, and position the slit of
the intake camshaft as shown in the illustration.

\Z/ /E 2. INSTALL DISTRIBUTOR
(a) lnstall a new O—ring to the distributor housing.
(b) Apply a light coat of engine oil on the O—ring.

(c) Align the cutout portion of the coupling with the
groove of the housing.

(d) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.

Lightly tighten the 2 bolts.
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We
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Pl6916

(f) Connect the 5 high—tension cords to the spark plugs
and ignition coil.

\ (g) lnstall the high—tension cord clamp with the 3 bolts.

lJ

(h) Connect the distributor connector.

3. ADJUST IGNITION TIMING
(See page EG—39) 1
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IGNITION SYSTEM — IGNITION MAIN RELAY(SW20)

//V

/

\I
Q1~ -T?’/“‘3\..-F’ \\t_‘(e‘1'!/\(7029,-

\@/ItI,I

Q]4\\

Ignition
/ Main

Relay

\4 I

I

P055150

5 3

2

P015060 4 1
Z03036

Ohmmeter

. Continuity
Ohmmeter Ohmmeter

N° C t‘ 'continuity/ 2 on muitvIi
\H%I$I;~m

5 'Q='\
4 E0375

LE

6‘
Battery

9 Ohmmeter
Ohmmeter [I] NO

. Continuity
Continuity 3 2 0 El

1

5 in i ‘T
4 moors

IGNITION MAIN RELAY
(SW20)
IGNITION MAIN RELAY ("IGN")
INSPECTION

l0@O—0I

1. REMOVE IGNITION MAIN RELAY

2. INSPECT IGNITION MAIN RELAY

A. Inspect relay continuity
(a) Using an ohmmeter, check that there is continuity

between terminals I and 3.
(b) Check that there is continuity between terminals 2

and 4.
(c) Check that there is no continuity between terminals 4

and 5.
If continuity is not as specified, replace the relay.

B. Inspect relay operation
(a) Apply battery voltage across terminals I and 3.
(b) Using an ohmmeter, check that there is continuity

between the 2 and 4.
(c) Check that there is continuity between terminals 4

and 5.
If operation is not as specified, replace the relay.

3. REINSTALL IGNITION MAIN RELAY
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IGNITION SYSTEM — SERVICE SPECIFICATIONS 'G'19

SERVICE SPECIFICATIONS
SERVICE DATA

lG0lP—OC

Ignition timing — 10° BTDC @ idle

(w/ Terminals TE1 and E1 of check connector connected)
Firing order 1-3-4-

High—tension

cord

Resistance Limit 25 kQ per cord

Spark plug Recommended spark plug ND

NGK

Correct electrode gap for new plug
Maximum electrode gap for used plug

PK2OR8

BKRGEP — 8

0.8 mm (0.031 in.)

I.0 mm (0.039 in.)

Ignition coil Primary coil resistance at cold
at hot

Secondary coil resistance at cold

at hot

0.36 — 0.55 Q

0.45 — 0.65 Q

9.0 —15.4kQ

11.4 — 18.1 kQ

Distributor Air gap

Pickup coil resistance at cold GI — GE)
G2 — G6
NE — G@

at hot G1 — G9
G2 — G@
NE — G@

0.2 — 0.5 mm (0.008 — 0.020 in.)

I25

125

I55

160

160

190

200 Q

200 Q

250 Q

235 Q

235 Q

290 Q

TORQUE SPECIFICATIONS
lllO11—K

Part tightened N-m kgf-cm ft-lbf
Spark plug x Cylinder head 18 I80 13
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STARTING SYSTEM

DESCR|pT|QN ........................................ .. ST_
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

. . . - - - - - . . - . . - . - . . . . . . - . . . . . . . . . . - . . . . . . ..

- - - - - - - - - - - - . - - . - . . . . . . . . . . . - - - - - - - . . ..

STARTER .............................................. .. ST_
STARTER RELAY (ST202) ...................... .. ST_.
STARTER RE|_Ay (SW20) ...................... .. ST_
SERV|CE SpEC|F|CAT|QNS ...................... .. ST_

I\JI\JI\J CAJ—'*ZO7U1LI1&%



ST-2 STARTING SYSTEM — DESCRIPTION

DESCRIPTION
all hi h—s eed motor used to drive the pinion g§§F".'°The starter is a reduction type with a sm , g p
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ST-4 STARTING SYSTEM —- SYSTEM CIRCUIT

SYSTEM CIRCUIT

I'1'0OO—O0I

P18016
P18017
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AM2
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Plunger
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STARTING SYSTEM — PREPARATION S1--5

OPERATION. A
When the ignition switch is turned to START position, current flows from terminal 50 to the coil
of the solenoid and the plunger is pulled by the magnetic force of the coil. When the plunger is
pulled to the left, the contact plate of the plunger allows current from the battery to flow directly
from terminal 30 to the motor, and the starter rotates.
When the engine is running and the ignition switch is returned to ON, the magnetic force of the
coil disappears and the contact plate of the plunger is returned to its original position by the
return spring. Battery voltage no longer flows from terminal 30, so the motor stops.

SST (SPECIAL SERVICE TOOLS)

dig a Puller a

09820-00030 Alternator Rear Bearing Replacer Armature front bearing

T 09286-46011 Injection Pump Spline Shaft Armature bearing

RECOMMENDED TOOLS

-e?/' 4\T_.5//.4

II’OUl'—DI

09082-00050 TOYOTA Electrical Tester Set

EQUIPMENT ""°"‘°'
Dial indicator Commutator

Magnetic finger

Pull scale Brush swine

Sandpaper Commutator

Torque wrench

V—block

Vernier calipers Commutator. Brush
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STARTER
COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Spring
R tainerST 4

. 0
. Snap Rmg ’ T Compression

Pinion Gear I Spring

R‘, é»"2(‘

Idler Gear

Starter Housing and
Clutch Assembly

S‘ .)'"3

ts’
§i
\“

‘ Y-3*’

/

I®
.s~\\/j/W ggwfiii

~ ,.\\\=\
15

Front Bearing

Stop Collar I starter
Compression I-musing
Spnng

8

Starter
Clutch

6'§*‘" Clutch Shaft

“-7

/

Beanng

§§§.»._'

§@Y/
/ / I\\\ \4

\
\ \ \ \

Magnetic Switch

\

\ \ Return Spring\ \ \
\\

Z;'\\ \

Zkg \

%? \\
I/’ \\

<\ *\ \ \ \\\\ Steel Ball ‘
\\ // ' q .

(Field COII)

Q O Ring

O O-Ring

Armature  End Cover

Rear Bearing @
-=-\— — ii ' I:

I L ‘

‘TN  

\\\ //// T. /-|

Field Frame“ -4

1, -7

€":€§ a

4
Z__.__

Brush Holder
Q O-Ring

Dust ProtectorQ Non-reusable part
P1353
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PI3527
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fl
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STARTER DISASSEMBLY
‘ (See Components for Disassembly and Assembly)

1. REMOVE DUST PROTECTOR
2. REMOVE FIELD FRAME AND ARMATURE
(a) Remove the nut, and disconnect the lead wire from

the magnetic switch terminal.

(b) Remove the 2 through bolts.
Pull out the field frame together with the armature
from the magnetic switch.

(d) Remove the O—ring.

3. REMOVE STARTER HOUSING, CLUTCH
ASSEMBLY AND GEAR

(a) Remove the 2 screws. -

(b) Remove the following parts from the magnetic switch:
(1) Starter housing and clutch assembly
(2) Return spring
(3) Idler gear
(4) Bearing

4. REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from
the clutch shaft hole.
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.» (Q\

622/ P13718

so-"

WY},

/ /

6%

ST (CI

P135223

:\\\\".

QW///~S
fix5'1 ‘awI

PI3466

REMOVE BRUSH HOLDER
Remove the 2 screws, 2 O—rings and end cover from
the field frame.
Remove the O—ring from the field frame.

Using a screwdriver, hold the spring back and discon-
nect the brush from the brush holder. Disconnect the
4 brushes, and remove the brush holder.

6. REMOVE ARMATURE FROM FIELD FRAME



STARTING SYSTEM — STARTER ST'9
Ohmmeter

O:
b

Continuity

<69“Qif‘  

STARTER INSPECTION AND REPAIR
Armature Coil
1. INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity
between the segments of the commutator.
If there is no continuity between any segment, replace
the armature.

P105811

Ohmmeter

_ _
O No ContinuityTo; ,

2. INSPECT COMMUTATOR FOR GROUND
Using an ohmmeter, check that there is no continuity
between the commutator and armature coil core.
If there is continuity, replace the armature.

Commutator

1. INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACES
If the surface is dirty or burnt, correct it with sandpa-
per (No.400) or on a lathe.

= (b) Using a dial gauge, measure the circle runout.
/ Maximum circle runout:

57% ‘ I If the circle runout is greater than maximum, correct it
0 on a lathe.

2. INSPECT COMMUTATOR CIRCLE RUNOUT
(a) Place the commutator on V—blocks.

\\% 0.05 mm (0.0020 in.)
III, r

i PIO586

3. INSPECT COMMUTATOR DIAMETER

ameter
Standard diameter:

30 mm (1.18 in.)
Minimum diameter:

29 mm (1.14 in.)
If the diameter is less than minimum, replace the

mé armature. .

\‘ Using a vernier caliper, measure the commutator Edi-

\ I F
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ST0040

i\I
Oer \\

-b

.\a ,.-s’
P1U588

No Continuity 3%
lg Q1‘ T g

./"

Q1

£2

Ohmmeter
J 2\\

P1058‘)

Brush Holder Side
L . ‘_

‘4
F9/e;~#...;.;;.

Field Frame Side r\
P10591 Z100.”

4. INSPECT UNDERCUT DEPTH
Check that the undercut depth is clean and free of
foreign materials. Smooth out the edge.
Standard undercut depth:

0.6 mm (0.024 in.)
Minimum undercut depth:

0.2 mm (0.008 in.)
If the undercut depth is less than minimum, correct it
with a hacksaw blade.

Field Coil (Field frame)

1. INSPECT FIELD COIL FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the lead wire and field coil brush lead.
If there is no continuity, replace the field frame.

. INSPECT FIELD COIL FOR GROUND
Using an ohmmeter, check that there is no continuity
between the coil end and field frame.
If there is continuity, replace the field frame.

Brushes

INSPECT BRUSH LENGTH
Using a vernier caliper, measure the brush length.
Standard length:

15.0 mm (0.591 in.)
Minimum length:

8.0 mm (0.315 in.)

If the length is less than minimum, replace the brush
holder and field frame.



STARTING SYSTEM - STARTER ST“

A
II

STOO19

Brush Springs

INSPECT BRUSH SPRING LOAD
Take the pull scale reading the instant the brush
spring separates from the brush.
Spring installed load:

12 — 20 N (1.2 — 2.0 kgf, 2.6 — 4.4 Ibf)
If the installed load is not as specified, replace the
brush springs.

Ohmmeter . . BFUSI1 HOIdGI'No Continuity

-

gjifiiie\F
P131181

/ T Lock

- tit \-

OY
Q’i‘. W“ L-

PC0231

INSPECT BRUSH HOLDER INSULATION
Using an ohmmeter, check that there is no continuity
between the positive (+) and negative (—) brush hol-
ders.
If there is continuity, repair or replace the brush
holder.

Clutch and Gears

INSPECT GEAR TEETH
Check the gear teeth on the pinion gear, idle gear and
clutch assembly for wear or damage.
If damaged, replace the gear or clutch assembly.
If damaged, alsocheck the ring gear of the f|ywheeI/
drive plate for wear or damage.

INSPECT CLUTCH PINION GEAR
Hold the starter clutch and rotate the pinion gear
counterclockwise, and check that it turns freely. Try
to rotate the pinion gear clockwise and check that it
locks.
If necessary, replace the clutch assembly.

IF NECESSARY, REPLACE CLUTCH ASSEMBLY
Disassemble starter housing and clutch assembly
Mount a brass bar in a vise, and install the starter
housing and clutch assembly onto the brass bar.
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.
\\=,/_

PUB49

/T

5; 3-

~<ill‘trI\‘w

(Ty
05%;}?

®-——(1)

3(

PUJ243

53

04$“-0

0

7.\ P0023?

(1) (Z)

P[D241

(b) Push down the pinion gear.
(c) Using a plastic-faced hammer, tap down the stop

collar.

(d) Using a screwdriver, pry out the snap ring.

(e) Remove the following parts:
(1) Stop collar
(2) Pinion gear

) (3) Compression spring

(f) Push down the starter housing, and remove the spring
retainer.

(g) Disassemble the following parts:
(1) Starter housing
(2) Starter clutch

‘ \ (3) Compression spring
. » tsmT>\“ (4) Clutch shaft3

'.I

3% (3) (4)



STARTING SYSTEM — STARTER ST43
B. Assemble starter housing and clutch assembly

Assemble the following parts"<1> <2) la) -
(1) Starter housing

’ \ (2) Starter clutch
=, I W) (3) Compression spring

° r 3 (4) Clutch shaft
\

=9“ <3) <4)
Pfilll

<9
,\-

/ w
Z

A Eflv

PC0244

‘\ . . \“ 0.
r _ "

<4>—@ i.» <2) ‘ é
(1)—@

B’ing§\‘\
P(D240

‘I
ii’

i

P00230

Q §'~‘

~@-Z
it P00233

2/ .¢"7$*'(b) Mount a brass bar in a vise, install the starter housing 7,,
W

;.;._.;,- , .-, ~_._~;

(c) Push down the starter housing, and install the follow-
ing parts: P r
(1) Spring retainer ,
(2) Compression spring
(3) Pinion gear. , Q

' (4) Stop collar

(d) Push down the pinion gear.
(e) Using snap ring pliers, install a new snap ring.

(f) Using pliers, compress the snap ring.
(g) Check that the snap ring fits correctly.

and clutch assembly onto the brass bar.
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’\/-''
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SSTl
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/

E
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(h) Remove the starter housing and clutch assembly from
the brass bar.

~51-5 (i) Using a plastic—faced hammer, tap the clutch shaft
-. and install the stop collar onto the snap ring.

Bearings

1. INSPECT FRONT BEARING
Turn each bearing by hand while applying inward
force.
If resistance is felt or the bearing sticks, replace the
beanng.

2. IF NECESSARY, REPLACE FRONT BEARING
Using SST. remove the bearing.(a)
SST 09286-46011

SST 09820-00030
NOTICE: Be careful of the bearing installation direction.

' / P105951

Upwafd (b) Using SST and a press, press in a new bearing.
t

3. INSPECT REAR BEARING
Turn each bearing by hand while applying inward
force.
If resistance is felt or the bearing sticks, replace the
beanng.
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ST-15

SST

\’\ ‘/ / A

2&9 ' "7
/ I ' r}

I0 ‘O
I / T P111593

P10594

Terminal 50
P Ohmmeter

‘-11 ” <SSMfg‘ \
Q1

Comlm-'IIY Terminal C
CHO414 p13457

4. IF NECESSARY. REPLACE REAR BEARING
(a) Using SST, remove the bearing.

SST 09286-46011

(b) Using a press, press in a new bearing.

Magnetic Switch

1. PERFORM PULL—lN COIL OPEN CIRCUIT TEST
Using an ohmmeter,‘ check that there is continuity
between terminals 50 and C.
If there is no continuity, replace the magnetic switch.

Terminal so 5 2. PERFORM HOLD—lN COIL omen CIRCUIT TEST
J Ohmmeter
/

_// o\,s I 'm
‘Sn,I -I

No Continuity

P1352‘?

Using an ohmmeter, check that there is continuity
between terminal 50 and the switch body.
If there is no continuity, replace the magnetic switch.



ST-16 STARTING SYSTEM — STARTER

..‘s t ,»ti~"€§§§fT@

II? @
P13466

I’ Q0,"
4 Q4+.__

'3

P13528

-‘ //

New O-Ring
P1346?

5174/
Ara,

P13718

STARTER ASSEMBLY
(See Components for Disassembly and Assembly)

HINT: Use high—temperature grease to lubricate the
bearings and gears when assembling the starter.

1. PLACE ARMATURE INTO FIELD FRAME
Apply grease to the armature bearings, and insert the
armature into the field frame.

2. INSTALL BRUSH HOLDER
(a) Place the brush holder on the armature.
(b) Using a screwdriver, hold the brush spring back, and

connect the brush into the brush holder. Connect the
4 brushes.
NOTICE: Check that the positive (+) lead wires are not
grounded.

(c) lnstall a new O—ring to the groove of the field frame.

(d) lnstall a new O—ring to the screw.
(e) Install the end cover to the field frame with the 2

SCFGWS.

Torque: 1.5 N-m (15 kgf-cm, 13 in.-Ibf)
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I

//1‘I O
P13744

I

'®

E “
PI3468

\__.I.'-"I

, 9 (1)
<2>

3. INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
(a) Apply grease to the steel ball.
(b) Insert the steel ball into the clutch shaft hole.

4. INSTALL STARTER HOUSING. CLUTCH
ASSEMBLY AND GEAR

(a) Apply grease to the return spring.
(b) Insert the return spring into the magnetic switch hole.

(c) Place the following parts in position on the starter
housing:
(I) Idler gear

, € ' (2) Bearing
>/A \\\_

P13458

-PQ»

PI3469

\
P13470

(d) lnstall the starter housing to the magnetic switch with
the 2 screws.
Torque: 5.9 N-m (60 kgf-cm. 52 in.-Ibf)

5. INSTALL FIELD FRAME AND ARMATURE
New 0-Rifle ASSEMBLY

(a) lnstall a new O—ring to the groove of the field frame.

r
J »(69% *\~¢J,.
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/

‘)3

Q?
P13717

Q
P137I6

(b) Align the protrusion of the field frame with the cutout
of the magnetic switch.

-0”
“i'EE' gggggp '§’

/ .i

Sf! 513$  4I3&9 I
P1350

3-I. /_ (c) lnstall the field frame and armature assembly with the l
2 through bolts.

f Torque: 5.9 N-m (60 kgf-cm, 52 in.-lbf)

x

/; “‘.I I

Connect the lead wire to terminal C. and install the
nut

‘ Torgue: 1.9 N-m (a1 kgf-cm, 10 in.-Ibf)
6. INSTALL DUST PROTECTOR
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Terminal Termina| C
r QR’

st!
@ ii»\’lI.;r_§\'l([_Q]$ | I

6 GB
Battery

P1345‘?

.‘ Terminal C. \

l _ '1_ ' \ “ I I
Q r\\fi'g§)_“ 9 @

' ‘\§ Battery

P134160

.\‘re;_ '1' I \ ' ' I4' e
Disconnect “Q Battery

P13461

Terminal 50
.. 6 ©

(Q23;
g Ammeter

-3-E3v $\e,)l_§.) _

Terminal 30 Of

| I (a)

Pl3462

I'TOIO—E

STARTER PERFORMANCE TEST

NOTICE: These tests must be performed within 3 to 5
seconds to avoid burning out the coil.

PERFORM PULL—lN TEST
Disconnect the field coil lead wire from terminal C.
Connect the battery to the magnetic switch as shown.
Check that the clutch pinion gear moves outward.
If the clutch pinion gear does not move, replace the
magnetic switch assembly.

PERFORM HOLD—lN TEST
With battery connected as above with the clutch
pinion gear out, disconnect the negative (—-) lead from
terminal C. Check that the pinion gear remains out.
lf the clutch pinion gear returns inward. replace the
magnetic switch assembly.

INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (—) lead from the switch
body. Check that the clutch pinion gear returns
inward.
lf the clutch pinion gear does not return, replace the
magnetic switch assembly.

PERFORM NO—LOAD PERFORMANCE TEST
Connect the battery and ammeter to the starter as
shown.
Check that the starter rotates smoothly and steadily
with the pinion gear moving out. Check that the am-
meter shows the specified current.
Specified current:

90 A or less at 11.5 V
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Starter
Relay

I

‘Q0we!-

P 13765

P017113

51

32

Z09445

Ohmmeter

OIQJ A'9“._=' _ hmmeter
Continuity 3 2

Continuity EI

Pl4(f-3

Ohmmeter

Continuity i
3

1

2
9 G)
Battery

Pl4%4

STARTER RELAY
(ST202)
STARTER RELAY INSPECTION ""‘"
1. REMOVE STARTER RELAY (‘ST’)

LOCATION: In the engine compartment relay box.
Remove the relay box cover and starter relay.

2. INSPECT STARTER RELAY

A.
la)

Inspect relay continuity
Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
Check that there is no continuity between terminals 3
and 5.
If continuity is not as specified, replace the relay.

(b)

B.
(a)
(b)

Inspect relay operation
Apply battery voltage across terminals 1 and 2.
Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If operation is not as specified, replace the relay.

3. REINSTALL STARTER RELAY
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ST-21

STARTER RELAY A
(SW20)
COMPONENTS FOR REMOVAL AND
INSTALLATION

ITOII

Luggage Compartment Floor Mat

&
/\§ Starter Relay

/ ‘ \(,
”\ \ \ Qt‘

\\Q \ \

\;€.

P05611

2 1

4 3

P01743 203016

STARTER RELAY INSPECTION

(See Components for Removal and Installation)
1. DISCONNECT FRONT SIDE OF LUGGAGE

l1’07X—OI

COMPARTMENT FLOOR MAT FROM PARTITION
PANEL

2. REMOVE STARTER RELAY

3. INSPECT STARTER RELAY



2

hmmeter

O

0.- u

O

Qhmmeter Inspect relay operation

STARTING SYSTEM -— STARTER RELAY(SW20)

Ohmmeter Inspect relay continuity
Using an ohmmeter, check that there is continuity

_ between terminals 1 and 3
Check that there is no continuity between terminals 2EHsign

\ X If continuity is not as specified replace the relay

No Continuity \ $1 C,,m,m,,ty
4 QLQ-Ad) 3

Apply battery voltage across terminals 1 and 3A 3

_ Using an ohmmeter, check that there is continuityo. 2 between terminals 2 and 4
If operation is not as specified replace the relay

II? I4
I5

REINSTALL STARTER RELAY
REINSTALL LUGGAGE COMPARTMENT FLOOR
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SERVICE SPECIFICATIONS
SERVICE DATA

I'TO1l—0M

Starter Rated voltage end output power
No—-load characteristics

Brush length

Spring installed load
Commutator

Diameter

Undercut depth

Circle runout

Current
rpm
STD

Limit

STD
Limit
STD

Limit
Limit

12 V 1.4 kW
90AorIessat11.5V
3,000 rpm or more

15.0 mm (0.591 in.)
8.0 mm (0.315 in.)
12 — 20 N (1.2 — 2.0 kgf, 2.6 — 4.4

30 mm (1.18 in.)
29 mm (1.14 in.)
0.6 mm (0.024 in.)
0.2 mm (0.008 in.)
0.05 mm (0.0020 in.)

TORQUE SPECIFICATIONS
IT°1I~@

Part tightened ft-lbf

End cover x Brush holder 13 in.-lbf

Starter housing x Magnetic switch 5.9 60 52 in.-lbf

End cover x Starter Housing 5.9 60 52 in.-lbf

Lead wire of field frame x Magnetic switch 7.9 81

N-m kgf-cm
1.5 15

70 in.-lbf
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CH-1

CHARGING SYSTEM

DESCR|pT|0N ........................................ .. CH_
PRECAUT|ON ........................................ .. CH_
SYSTEM C|RQU|T .................................. .. CH_
OPERA1-|QN ........................................ .. CH__
PREPARAT|ON ..................................... .. CH_
ON._VEH|C|_E |NSpECT|oN ................... .. ¢H__

103(J1-QCAJNJ

ALTERNATQR ..................................... .. CH_14

IGNITION MAIN RELAY (SW20) ------------- -- CH-— 29
SERVICE SPECIFICATIONS ---------------------- -- CH— 29



CH-2 CHARGING SYSTEM — DESCRIPTION

DESCRIPTION
The

ST202

alternator is a small, high—rpm, high—performance type with a IC regulator incorporcgtaed
The IC regulator uses integrated circuits and controls the voltage produced by the alternator

f _ :47

Alternator . QC»

/
MAIN
FL 2.0L

Fuse
GAUGE10A

\
_\ L

Fuse M-Fuse
IGN 7.5A AM1 49A

/~,

ester
4% SI

K

1:?

. Q.is»;
LHD

.lALL§r?s7.5A El] U DUUUUD O

[j infill" as mmH_ I IFuse
MAIN 40A

H-Fuse Fuse
ALT 100A AM2 30A

’€i'iiil-i

P18021



CHARGING SYSTEM — PRECAUTION
CH-3

Fuse
ECU-IG 7.5A

[1 ij 2:;

SS. [ll]OQQZ (DBO ,
/' Haw

H_Fuse \ lgnitionn Main Relay
AM2 40A H-Fuse ( I

ALT 120A

MAIN
FL 2.0L

Fuse
ALT SENCING 7.5A

/-’__'_ //_ _ Alternator

“Q*2’

//4'#55
ii’?

P180411

PRECAUTION

_:-wi\>-

Check that the battery cables are connected to the correct terminals.
Disconnect the battery cables when the battery is given a quick charge.
Do not perform tests with a high voltage insulation resistance tester.
Never disconnect the battery while the engine is running.

CIfiK -01
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SYSTEM CIRCUIT  

C1076 ~01

ST202

‘I¥§E$Z=Z=%f-$51Eiiiiiiiiiiifiiiii

1a=as=z=:=z:z=:2:z=2;2;2;z=z=::ta:st:

Ignition Switch
AM1

IG1

AM2
lG2

AM2 IGN GAUGE ALT-S
30A 7.5A 10A 7.5A

Charge
Warning

» Light

§ _
QM.

ALT MAIN
100A 60A

0-0--———-i

AM1
40A LIGS +B

O0

LlGS+B

r»

,‘'1

MAIN
FL 2.0L

IC
Regulator

FBatte
_- ry

P
° E

Alternator _l_

P18024
ZI3243



CHARGING SYSTEM — OPERATION CH-5

SW20

MAIN §
L 2.0L

F IC Regulator

P18023 213242

Ignition Switch

U O

. ALT
AM2 ECU-IG sencing

S7.5A . 7.5A S75/\

L IG S +B
O

§Ai.T §AM2 1
120A 40A ‘ L |G 5 +5

o——r——-0—--

Battery lg
I

O E

_ = Alternator I .1.

5
Ignition ° ° °Main ' . . _ Charge

2 3 Warning WWRelaV "1 S Light er
. . a , I

4 ‘

OPERATION
CHO0P—OF

When the ignition switch is turned ON, current from the battery flows from terminal L of the
alternator through the IC regulator to terminal E, causing the charge warning light to light up.
When the engine is started, the voltage output increases as the alternator speed increases. When
the voltage output becomes greater than the battery voltage, current for recharging flows from
terminal B. Simultaneously, voltage at terminal L increases and the potential difference between
battery and terminal L disappears, causing the charge warning light to go off. When the voltage
output exceeds the regulator adjustment voltage, the transistor inside the IC regulator regulates
the voltage so that the voltage from the alternator remains constant.
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

CiD0O—¢

J.-*1Q/
/iv%

09216-00021 Belt Tension Gauge

1 09216-00030 Belt Tension Gauge Cable

)II»/,1»//////u/W/I

09285-76010 Injection Pump Camshaft Bearing
Cone Replacer

Rotor rear bearing cover

\==1

09286-4601 1 Injection Pump Spline Shaft
Puller I

Rectifier end frame

iZf(@ 09608 -20012

(09608-00030)

Front Hub & Drive Pinion Bearing
Tool Set

Replacer IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII H Rotor front bearing

e 09820 -00021 Alternator Rear Bearing Puller Rotor rear bearing

L-{ZFE
09820-00030 Alternator Rear Bearing Replacer Rotor rear bearing

% 09820 -63010 Alternator Pulley Set Nut Wrench
Set

RECOMMENDED TOOLS
C0flI—0A

_ ,4

\,titsit
09082 -00050 TOYOTA Electrical Tester Set

Qw-=55
m?

09200 -00010 Engine Adjust Kit

% 09905-00013 Snap Ring Pliers Alternator washer for ST202



CHARGING SYSTEM — PREPARATION
CH-7

EQUIPMENT
(Ill-I -07

Battery specific gravity gauge

Belt tension gauge

Torque wrench

Vernier calipers Rotor (Slip ring), Brush

55155557:-C



CH-8 CHARGING SYSTEM - ON—VEHlCLE INSPECTION
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ON — VEHICLE INSPECTION
C§n1II—OI

CHECK BATTERY SPECIFIC GRAVITY AND
ELECTROLYTE LEVEL
Check the electrolyte level 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.

CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES
Check that the battery terminals are not loose or
corroded.
If the terminals are corroded, clean the terminals.
Check the fusible link, H—fuses, M-fuse and fuses
for continuity.
ST202:

Fusible link
MAIN 2.0L

H-fuse
ALT 100A
MAIN 60A

M—fuse
AM1 40A

Fuse
AM2 30A
ALT—S 7.5A
GAUGE 10A
IGN 7.5A

SW20:
Fusible link

MAIN 2.0L
H—fuse

ALT 120A
AM2 40A

Fuse
AM2 7.5A
ALT SENCING 7.5A
ECU—lG 7.5A
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ST202
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CH0744 CH0004 213018

w/ A/C wl o A/C
Alternator Alternator

98N 98N
y, Idler \

Pulley

Idler

Crankshaft A/C Crankshaft
Compressor

ST2£2/

/0/\El
~sf

(1m"\‘\‘\r\\§t U\ <§\<\<\

‘/4;\<\<\‘\

\"

PI6941

_g; 3
8-T102 I | sst (B)

I \
SST (A)

ASST (Al

Ecoooa EC0004 Z130111

3. INSPECT DRIVE BELT
ST202:
(6)

(b)

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:

w/ A/C
New belt

Pulley .10 — 11 mm (0.39 — 0.43 in.)
Used belt

Pm 13 — 1s mm (0.51 — 0.63 in.)
w/o A/C

New belt
11 — 14 mm (0.43 — 0.55 in.)

Used belt
12 - 18 rnm (0.47 - 0.71 in.)

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

Reference:
Using SST, check the drive belt tension.
SST 09216-00021 (A),

09216-00030 (B)
Drive belt tension:

w/ A/C
New belt

686 — 785 N (70 — 80 kgf)
Used belt

294 — 441 N (30 — 45 kgf)
w/o 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.
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ST202

CORRECT WRONG

CH0086 213015

HINT:
0 "New belt” refers to a belt which has been used

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

on a running engine for 5 minutes or more.
0 After installing a belt, check that it fits properly in

the ribbed grooves.
0 Check with your hand to confirm that the belt has

not slipped out of the groove on the bottom of
the pulley.

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

SW20

l \{‘~~_. 1 \\{~~._.» , ‘\;~I _ ., _./. ,/O0
‘Ta 50° ‘O

cnorsz CH0004 mm?

\ I3)

\\

$VL2_9//

tits. 9
’

SW20 U ( SST (B)

SST IA)

SST (Al

EC0003 EC0004 213013

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
9 — 12 mm (0.35 — 0.47 in.)

Used belt
10 — 15 mm (0.39 —- 0.59 in.)

If the belt deflection is not as specified, adjust it.
Reference:
Using SST, check the drive belt tension.
SST 09216-00021 (A).

09216-00030 (B)
Drive belt tension:

New belt
539 — 639 N (55 — 65 kgf)

Used belt
245 — 392 N (25 -— 40 kgf)

If the belt tension is not as specified, adjust it.
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SW20

CORRECT WRONG

CH0087
Z13016

ll]

kwC/\//7(!iI_1\"7(70iii ‘(IBM/T.

. 1 /.
co T”@
/ 1 ii
fie‘ Q: ) )

\ _.
2:22;: \ Q I

5.
(a)
(b)
(0)

(d)

sT W’ % 4.

If-3
4'  . \

HINT: .
0 "New belt’ refers to a belt which has been used

less than 5 minutes on a running engine.
0 "Used belt’ refers to a belt which has been used

on a running engine for 5 minutes or more.
0 After installing a belt, check that it fits properly in

the ribbed grooves.
0 Check with your hand to confirm that the belt has

not slipped out of the groove on the bottom of
the pulley.

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

VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES
Check that the wiring is in good condition.
Check that there is no abnormal noise from the alter-
nator while the engine is running.

CHECK CHARGE WARNING LIGHT CIRCUIT
Warm up the engine and then turn it off.
Turn off all accessories.
Turn the ignition switch "ON". Check that the charge
warning light is lit.
Start the engine. Check that the light goes off.
If the light does not go off as specified, troubleshoot
the charge light circuit.



CH-12
CHARGING SYSTEM — ON—VEHlCLE INSPECTION

Amm

 

‘lullI
I

Voltmeter

__________ \ I

B attery \

. E.

E18! 6-

Disconnect Wire
from Terminal B

Alternator

CH0732

\'31415

P17541 CHOOIO

/. , "0
\_ '(/// ‘K / 6\

\ /’/ 0

V A

Z12083

was
swzo

ST202 Terminal F
€ J

.
Qé

.

/49

//

tr / ‘-\ I \ ‘

J .
_ __ . ;;- \ . /

I A

‘ 0P17937 'H6890 Terminal F

%

\=\so r?}*2 .)/(ii.If/017i

ZI2912

Ia)

(b)

INSPECT CHARGING CIRCUIT WITHOUT LOAD
HINT: If a battery/alternator tester is available, con-
nect the tester to the charging circuit as per
manufacturer's instructions.
If a tester is not available. connect a voltmeter and
ammeter to the charging circuit as follows:
O Disconnect the wire from terminal B of the alter-

nator. and connect it to the negative (—) tester
probe of the ammeter.

0 Connect the positive (+) tester probe of the am-
meter to terminal B of the alternator.

0 Connect the positive (+) tester probe of the volt-
meter to terminal B of the alternator.

0 Ground the negative (—) tester probe of the volt-
meter.

Check the charging circuit as follows:
With the engine running from idling to 2,000 rpm.
check the reading on the ammeter and voltmeter.
Standard amperage:

10 A or less
Standard voltage:

13.9 — 15.1 V at 25°C (77°F)
13.5 — 14.3 V at 115°C (239°F)

If the voltmeter reading is more than standard voltage,
replace the IC regulator.
If the voltmeter reading is less than standard voltage.
check the IC regulator and alternator as follows:
O With terminal F grounded, start the engine and

check the voltmeter reading of terminal B.
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9.1012

4-Q

V

a Y4 ,6
D:

w ’<'P '
o ‘D0

\

Cl-I006?
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A

. {,0

°b

Cl{II\8

h

\
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A

20 30

"0

°b

(HD69

0 If the voltmeter reading is more than standard
voltage, replace the IC regulator.
If the voltmeter reading is less than standard
voltage, check the alternator.

INSPECT CHARGING CIRCUIT WITH LOAD
With the engine running at 2,000 rpm, turn on the
high beam headlights and place the heater blower
switch at "HI". .
Check the reading on the ammeter.
Standard amperage:

30 A or more

If the ammeter reading is less than the standard am-
perage, repair the alternator.
HINT: lf the battery is fully charged, the indication will
sometimes be less than standard amperage.
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ALTERNATOR cm
COMPONENTS FOR DISASSEMBLY ANDM

I

/'-'-"'-'*"“‘*——-r/

\
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N\"’/\0
4-J»re

‘QIQI;0?

=1§_.,‘
P’ ..-1.»

Rubber Insulator

\\\
\

Rectifier End Frame

@

\\\

6~&g(_i(Z!“/
Rectifier End Frame

Rubb

ASSEMBLY i

ST202 Drive End Frame (Stator)

5
® IC Regulator

Rectifier Holder

B|'USl'1 l"lOld8|' \\\ Beanng cover

9% Terminal Insulator \
3% ‘I \_i

\ \ \

Spring _- -—\ \
Brush \%. /“Q/¢1J.’@

®
////I”_

J!,9" ©-

Q

\\
\\

\
~ \\\

$-

_; " pr "
E "'~ \ \ \

r _ r \1 I \
V I I ~\

I 1;? RearEnd Cover \\\\ I

am ,/ Terminallnsulator
erlnsulator \

Rectifier Holder GB
IC Regulator \ '

Seal Plate

 c Rear Bearing

I D I . TIPMIE S!) <53 Alternator Washer

\Orive End Frame
(Stator) \\\\ Front Bearing @

\\\ Bearing Cover Y IQ

SW20 ' _ _
PUll9Y Wire Clamp

No.1 Rear End Cover
No.2 Rear End Cover

1",, zw

_ // Rotor

Bearing Cover

\\\ Bearing Cove
Brush Holder Cover \\\

\

Brush Holder J

(717 Q

ttttlll

Q-g

/J893/F‘
I/7
\\_I,@\-

[Ie §

'1

1 A Bearing Cover

ta )\ ’ Rotor

 '37‘:

\ .
v.

\\\\ Pulley S ' ~ ~,,,,a@ Rear Bearing ‘

\ \ \ \ \ \ _ .W'g 9, Alternator Washer
\ ‘\- . ‘

0 \\\\ Front Bearing
' v \ \\\\\\ \ ,@ T ‘

'1' 1 , Brush Holder Co;e\r\‘-\ Bearing Cove(B \ --
W \ \\\\

/ \\\\@ ~i\\ Q

-/

-________L___/

P15685
P168“ Plate Terminal

Z12200
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ST202

P15686

:1?’@at \/>5‘\
<n!

U

Z11856

ST202

P1568?
Q

Z1186?

ST202

P15688

/’
k\ \\»\Qs‘Ia

“C?iiVv4-

52‘\v.’///J)‘gin

1&3
Q

Z1227]

$\fll2()

P16891

I
\®@§? ~\, Of. //M
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Z12272

Eilhlilll

Pl6892

/

I::lQ2?

///:L§>__/tb§§§§gE/fig?z@
xii" @

212273

ALTERNATOR DISASSEMBLY
(See Components for Disassembly and Assembly)
1. ST202:

REMOVE REAR END COVERS
(a) Remove the nut and terminal insulator.

(b) Remove the 3 nuts and No.2 rear end cover.

(c) Remove the 2 nuts and No.1 rear end cover.
(d) Remove the wire clamp from the rear end cover.

2. SW20:
REMOVE REAR END COVER

(a) Remove the nut and terminal insulator.

(b) Remove the bolt, 3 nuts, plate terminal and rear end
coven
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ST202

/c

4%3@@€ *
_ ‘ilqgiubgj

P131546 R v\/\\q>\RH 212210

P136Z3

__a:

Zl2214

SW20

Q:2.‘U**((“|@5‘?I@3r5%Z¢é‘»i§.@
P16893

Z12274

SW20

23Qe*§-1'
(C

\\_;§\L‘c‘§§iég;'
caA;"

-.
9 l6

7-1

P16894
Z12275

SW20

//@%Z"‘ie§\.55(1%¢;ei\i?3,\Q)‘@'<"i‘Q@\@\{mlJag;

.I’

\./0
\

~ I »- ~lu .1
i \ ° vw

'. \_/ - ‘

~\E

Pl6895
Z12276

3. REMOVE BRUSH HOLDER AND IC REGULATOR
M ST202:

\\_  ,¢ (Q (a) Remove the 5 screws, brush holder and IC regulator.
- '1 1

II‘

ST202 (b) Remove the brush holder cover from the brush holder.

SW20:
(a) Remove the brush holder cover from the brush holder

(b) Remove the 5 screws, brush holder and IC regulator.

(c) Remove the seal plate from the rectifier end frame.



CHARGING SYSTEM — ALTERNATOR CH-17

§ 4. REMOVE RECTIFIER HOLDER
(a) Remove the 4 screws and rectifier holder.

C
LL\"\ ‘Q,’IQ§?# Q»ganQ1U"Se»(Si,

0‘;_\';‘\

‘%‘&»<. \,7’*"*"K
"0

P1380?

(b) Remove the 4 rubber insulators.
%

<fV;iiijv \ C’K

_. 5. REMOVE PULLEY
 (a) Hold SST (A) with a torque wrench, and tighten SST

‘r ' ea ' rq -

Wu < >
‘$7" \ ' (B) clockwise to the specified to ue

Q52» - ssr 09820-63010 ‘gé~33) ~‘“'" SST A Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)
- 4floiiii>\\ (b) Check that SST (A) is secured to the rotor shaft.

SST (B) ‘-7
P1359?

(c) Mount SST (C) in a vise.
K Lm[U)L_W (d) lSnSs_<Fr£tCS‘ST (B) into SST (C), and attach the pulley nut to

ssr (B)

sst (c) Q Insert

-\/S’i Q \
I | (e) To loosen the pulley nut, turn SST (A) in the direction

Wm” shown in the illustration.
SST (C) NOTICE: To prevent damage to the rotor shaft. do not

loosen the pulley nut more than one—half of a turn.
\ \‘\ \S$T (A) (f) Remove the alternator from SST (C).

\
\r

Turn P1082?

§l Cl
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fie’ 00000)“ T

SST (B)
P13598

I K
o 0

)fj6Gfli.1flBll“e/
O
\ _\\\b .1";

P1359‘?

~ 4-— 5\:" §?%\' :5

-U U Q jg, 7 5 Q)

""00 1101‘ “U Qvilfillll./~'<
P134188

SST
‘

-

w

Pl353’Z

P13764 @
Z1221?

Tum (g) Turn SST (B), and remove SST (A and B).

,/ 

eyj ,mfi,,\.s U ssi (A)

(h) Remove the pulley nut and pulley.

6. REMOVE RECTIFIER END FRAME
(a) Remove the 4 nuts.

(b) Using SST, remove the rectifier end frame.
/MK ,_ sst 09286-46011

51-292 (C) ST202:

~ .' I2 .
i .1’-.°0\J“‘” it-<'\ é‘irfi U;

'/av”
“~~

Using snap ring pliers, remove the alternator washer
from the rectifier end frame.
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SW20 _ (d) sw20;

Remove the alternator washer from the rotor.

Q_ ~11
.1-,1/2%)f/A

"6896 212277

7. REMOVE ROTOR FROM DRIVE END FRAME

.2(@;<-> 5

"-Si
Qr*Ti§;i\$'"/

ALTERNATOR INSPECTION AND REPAIR“
Rotor

IE 1. INSPECT ROTOR FOR OPEN CIRCUIT
Ohmmete, Using an ohmmeter, check that there is continuity

{.0 between the slip rings.
‘ Standard resistance:

Ommmy 2.8 — 3.0 Q at 20°C (68° F)
CH0,“ If there is no continuity, replace the rotor.

@'6EFI‘?!

2. INSPECT ROTOR FOR GROUND
Using an ohmmeter, check that there is no continuity

— between the slip ring and rotor.
If there is continuity, replace the rotor.

Ohmmeter

\<

ntinuity

C H0783

3. INSPECT SLIP RINGS
‘Q (a) Check that the slip rings are not rough or scored.

Ii X If rough or scored, replace the rotor.
(b) Using a vernier caliper, measure the slip ring diameter.

J IJ .1 Standard diameter:
S. />7”-/P 14.2 - 14.4 mm (0.559 — 0.561 in.)

‘ Y (' Minimum diameter:“SW64 12.8 mm (0.504 in.)
W23 If the diameter is less than minimum, replace the rotor.
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Continuity ‘ _ l

2» ./%/
EH

PI3482

Ohmmeter

No Continuity

\

lb 1 / 
IQI

P113565

L theng /

w Q

SW20

Length

§ -

i
P13534
P13535 zlzzog

yee1

ST202 X
EV {IR V:

\ 2& i I I

I

/ ix‘ ‘ ‘

P13729 212216

Ohmmeter Stator (Drive End Frame)

INSPECT STATOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity
between the coil leads.
If there is no continuity, replace the drive end frame
assembly.

INSPECT STATOR FOR GROUND
Using an ohmmeter, check that there is no continuity
between the coil lead and drive end frame.
If there is continuity, replace the drive end frame
assembly.

srzoz Brushes

INSPECT EXPOSED BRUSH LENGTH
Using vernier calipers, measure the exposed brush
length.
Standard exposed length:

10.5 mm (0.413 in.)
Minimum exposed length:

1.5 mm (0.059 in.)
If the exposed length is less than minimum, replace
the brushes (ST202) or brush holder assembly (SW
20).

ST202:
IF NECESSARY. REPLACE BRUSHES
Unsolder and remove the brush and spring.
Run the wire of a new brush through the spring and
the hole in the brush holder, and insert the spring and
brush into the brush holder.
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ST202 (c) Solder the brush wire to the brush holder at specified

A‘ 2 1 A (d) Check that the brush moves smoothly in the brush
(I/2

Y
..<._Ci. '@

CH0414 212208

Length

exposed length.
% Exposed length:

10.5 mm (0.413 in.)

holder.
Cut off the excess wire.
Apply insulation paint to the soldered area.

ohmmem Rectifiers (Rectifier Holder)

gt Positive (+) '
— Terminal

Rectifier 5
Terminal

\\ 1 .
/ (a)
\

P134183

Ohmmeter

SI
Oe_0O

 Negative (-)
Terminal

\ 'S
\® co (Cl

I A (S1;
PI3484

Iv 1‘

, .1. ‘

')

INSPECT POSITIVE RECTIFIER
Using an ohmmeter, connect one tester probe to the
positive (+) terminal and the other to each rectifier
terminal.
Reverse the polarity of the tester probes and repeat
step (a).
Check that one shows continuity and the other shows
no continuity.
If continuity is not as specified, replace the rectifier
holder.

INSPECT NEGATIVE RECTIFIER
Using an ohmmeter, connect one tester probe to each
negative (—-) terminal and the other to each rectifier
terminal.
Reverse the polarity of the tester probes and repeat
step (a).
Check that one shows continuity and the other shows
no continuity.
If continuity is not as specified, replace the rectifier
holder.
rings

INSPECT FRONT BEARING

Bea '
I

Check that the bearing is not rough or worn.

3 4
P135013
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' QQ1‘

2. IF NECESSARY. REPLACE FRONT BEARING
(a) Remove the 4 screws, bearing retainer and bearing.

CHOB27

(I
@

0 5] O

\% \ ‘L
“ 000%)“

I
I

h (b) Using a socket wrench and press, press out the bear-
Socket Wrenc .ing.

P(D1(IJ

°¢\

SST
'4
0..

Downward

(c) Using SST and a press, press in a new bearing.
SST 09608-20012 (09608—00030)

P134?9

4 ' Q/N‘T
QC‘

(d) lnstall the bearing retainer with the 4 screws.
Torque: 2.6 N-m (27 kgf-cm, 23 in.-lbf)

CHOB27

% P Check that the bearing is not rough or worn.

AW‘\1,A\ /7\ W81 \
\

‘ 3. INSPECT REAR BEARING

CH1026
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IF NECESSARY. REPLACE REAR BEARING
Using SST, remove the bearing cover (outside) andIa)

SST bearing.
SST O9820—0OO21
NOTICE: Be careful not to damage the fan.

' mi’)r y (b) Remove the bearing cover (inside).
/ \€/7§

\\-w \ M30581

U k

U

O

Pl3S67

'9’?

SST

l\(I)578

SST

'3?"7

. d.0'0 .
_~:o§~:.j

PIW74

§//
P131186

Place the bearing cover (inside) on the rotor.

Using SST and a press, press in a new bearing.
SST 09820— 00030

Using SST, push in the bearing cover (outside).
SST O9285— 76010

g ¥ ALTERNATOR ASSEMBLY

, ~- (See Components for Disassembly and Assembly)
1. PLACE RECTIFIER sup FRAME on PULLEY

I ' .

C0O1F—0l



/“\-—\

@£? 5

CH-24 CHARGING SYSTEM —- ALTERNATOR

cl‘ i "P8 IS
*Tia.i\9"v

CHOTB7

3

CClQ €\

Zl2218

P16896

SW20
p>

6-aza.
<0(iiei

L./~

\¥ wwv’

Z12277

29
So

2. INSTALL ROTOR TO DRIVE END FRAME

(a) ST202:
Install the alternator washer to the rectifier end frame.

51-202 Upward 3. INSTALL RECTIFIER END FRAME

\ NOTICE: Be careful of the alternator washer installation
U \ \‘ direction.

7" \ éa

@ .»
‘P/aw”

P1 762 TEE}

(b) SW20:
Place the alternator washer on the rotor.

(c) Using a 29 mm socket wrench and press. slowly press
GT2: in the rectifier end frame.

-"Zr?Gall-l 2
1(SQ

P13489

Q s
,| u-_ 5 ‘,3

‘\¢' ='\ti

/ 5'(g .1166‘ y
U§ ~('0

Q)

Pl 3488

(d) lnstall the 4 nuts.
Torque: 4.5 N-m (46 kgf-cm. 40 in.-lbf)
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O
\

r 4%.»\/ \
.\\\§

Fm

((1 1111111
"(0w\_<J°\ 0/S \

J 15/
Pl3599

4. INSTALL PULLEY
\‘ (a) lnstall the pulley to the rotor shaft by tightening the

pulley nut by hand.

Hold SST (A) with a torque wrench, and tighten SST_ (b)
E (B) clockwise to the specified torque.

I~“ 1-.- -.,; SST 09820-63010
Q; ~ Torque 39 N m (400 kgf cm 29 rt Ibf).4 ,,'>,‘ : 1 I I .

~15 ..=.~.\*TU“'" SST <A> (c) Check that SST (A) is secured to the pulley shaft.
' flqi1u|il!l\ ‘F

IL‘~ 0
SST (B) ‘

_
—V

P1359?

K lllflill
SST

ssT (0) } Insert

\

(B)

P10834

I 1 (f)

(d) Mount SST (C) in a vise.
(e) Insert SST (B) into SST (C), and attach the pulley nut to

’L77777 SST (C).

To torque the pulley nut, turn SST (A) in the direction
shown in the illustration.

ll“. - Torque: 110 N-m (1,125 kgf-cm, 01 ft-Ibf)
SST (C) \\-i—.’1'

I I
Turn\

1|?“

\__
P1082?

Q/
iii

'-IlSide?» ‘ a

/S
SST (A)

SST (B) ‘—I
P13598

i-ii’ (Q) Remove the alternator from SST (0).
\ p"i SST (A)\ X \

Tum (h) Turn SST (B), and remove SST (A and B).
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5. INSTALL RECTIFIER HOLDER

% (3)_ | Inside § lnstall the 4 rubber insulators on the lead wires.
( I I \ NOTICE: Be careful of the rubber insulators installation

/ \ Q direction.

¢ FT(T (441011)

(fa

P1357O

(b) lnstall the rectifier holder while pushing it with the 4
Push ‘ screws.

. ¢. T°"q“°:fit; ,(¢J i ST202
5”’ $ 2.0 N-m (20 kgf-cm, 11 in.-lbf)£0

ha‘/ "I swzo i
U QQQUUD. Drp K] 3.0 N-m (31 kgf-cm. 27 in.-Ibf)

P113808

isT202 6. INSTALL ic REGULATOR AND BRUSH HOLDER
UpW""d ST202:

(a) lnstall the brush holder cover to the brush holder.VNOTICE: Be careful of the holder installation direction.

Protrusion
P13624 212215

(b) Place the IC regulator together with the brush holder
horizontally on the rectifier end frame.

ST202

i"1§,ili§»Y‘\IL) I

Pl3547 212211

(c) lnstall the 5 screws until there is a clearance ofST202 \
- - I )' approx. 1 mm (0.04 in.) between the brush holder and

=-_ - - IC regulator.
‘ ( ' Z -1-  1119

Approx.
A ' \ 1mm

Qt g
P13548 T 212212

i- 

.1-4/2“
C
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CHARGING SYSTEM - ALTERNATOR CH'27
ST202 (d) Fit the brush holder cover.

Push

Q»Q’f€ LMn
7frq"ci1;m

_ U (a) Place the seal plate on the rectifier end frame.

9
'5. CH

Pl6895 212276

SW20 (b) Place the IC regulator and brush holder on the rectifier
1 l;f;’X' end frame. -

- NOTICE: Be careful of the holder installation direction.
V ‘ . _ (c) lnstall the 5 screws until there is a clearance of

'4‘7@ \ I approx. 1 mm (0.04 in.) between the brush holder and
IC regulator4/ .a\.4t~\-

L (fa
.i@,_

i/ .
' /Vré f UpwardSf” [E\£’/

Pl6897 ' 212278

swzo (d) Place the brush holder cover on the brush holder.

ilas°>’*’(“i@
03§~\\{1>/Q

SU

H6893 212274

7. ST202:ST202
INSTALL REAR END) COVERS

/ 4% (a) lnstall the No.1 rear end cover with the 2 nuts.
:~. <'» Torque: 4.4 N-m (45 kgf-cm. 39 in.-lbf)

"/II 7 \\ :— T
\yrJ§\ Q i (b) Install the wire clamp to the rear end cover.

we  3Se T‘ 7_ ‘lniiil
Piseas ’ ~- Z1227‘

:@'(Ii\

fl‘~’/P//1



(“+28 CHARGING SYSTEM —- ALTERNATOR

(c) lnstall the No.2 rear end cover with the 3 nuts.ST202
Torque:

' -Ibf

P1568?

\‘|llIll'

Z1186?

ST202 Id)
Torque:

Q
Z1166P15686

:2/*'a\-at \-
swzo

<€=3> /

P16892

'\
\ “Q11'7'

A 4.4 N-m (45 kgf-cm. 39 in. )
B 6.1 N-m (63 kgf-cm. 54 in.-Ibf)

lnstall the terminal insulator with the nut.
4.1 N-m (42 kgf-cm, 36 in.-Ibf)

SW20:
INSTALL REAR END COVER

§\,§< J (a) lnstall the rear end cover and plate terminal with the
439% i bolt and 3 nuts.

\ > o \\ ' Torque
.\\~\: |-/Xt Nut

4.4 N-m (45 kgf-cm. 39 in.-Ibf)0*
Z12273

SW20

P16891

CO

.¥6 ___i
I I

U
HI

® a\ at
\® \)“\ a‘§>s.- S(\//((i/<

212272

'/////,7”

¢3‘n

‘l

I/11114712122;/K/&

2\

(bl

9. CHECK THAT

‘S;

3.8 N-m (39 kgf-cm. 34 in.-Ibf)

Install the terminal insulator with the nut.
- 36 in.-lbf)Torque: 4.1 N-m (42 kgf cm.

ROTOR ROTATES SMOOTHLY



CHARGING SYSTEM — SERVICE SPECIFICATIONS CH-29

IGNITION MAIN RELAY
(SW20)
(See page IG-18)

I'l'III4*OA

SERVICE SPECIFICATIONS
SERVICE DATA

Battery Specific gravity at 20°C (68° F) 1.25 — 1.27

Deflection

ST202

Drive belt

SW20

Tension
ST202

SW20

New belt
Used belt

New belt
Used belt

New belt
Used belt

w/ A/C

w/o A/C

New belt
Used belt

New belt
Used belt

New belt
Used belt

w/ A/C

w/o A/C

10 - 11 mm (0.39 - 0.43 in.)
13 - 16 mm (0.51 - 0.63 in.)
11 - 14 mm (0.43 - 0.55 in.)
12 - 16 mm (0.41 - 0.11 in.)
9 - 12 mm (0.35 - 0.41 in.)
10 - 15 mm (0.39 - 0.59 in.)

666 - 165 N (10 - 60 kgf)
294 - 441 N (30 - 45 kgf)
461 - 106 N (41 - 12 kgf)
353 - 610 N (36 - 62 kgf)
539 - 639 N (55 - 65 kgf)
245 - 392 N-(25 - 40 kgf)

Rated output
ST202
SW20

Rotor coil resistance

Alternator

Slip ring diameter

Brush exposed length

STD
Limit

STD
Limit

12 V 70 A
12 V 80 A
2.8 — 3.0 Q
14.2 — 14.4 mm (0.559 — 0.567 in.)
12.8 mm (0.504 in.)
10.5 mm (0.413 in.)

1.5 mm (0.059 in.)
IC regulator Regulating voltage at 25 °C (77°F)

at 115°C (239°F)

13.9 — 15.1 V

13.5 — l4.3V

TORQUE SPECIFICATIONS
GIDIG—OJ

Part tightened N-m kgf-cm ft-lbf

Bearing retainer x Drive end frame " 2.6 27 23 in.-lbf

Rectifier end frame x Drive end frame 4.5 46 40 in.-lbf

Alternator pulley x Rotor 110 1,125 81

Rectifier holder x Coil lead on rectifier end frame ST202

SW20

2.0 20

3.0 31

17 in.-lbf

27in.- lbf

No.1 rear end cover x Rectifier holder (ST202) 4.4 45 39 in. -lbf

No.2 rear end cover x No.1 rear end-cover (ST202) Nut A

B
4.4 45

6.1 63

39 in.-lbf

54 in .-lbf

Z Rear end cover X Rectifier holder (sw20) 4.4 45 39 in. -lbf

Plate terminal x Rectifier holder (SW20 only) Nut
Bolt

4.4 45

3.8 39

39 in

34 in

-lbf

.-lbf

Terminal insulator x Rectifier holder 4.1 42 36 in -lbf
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