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FOREWORD

This repair manual has been prepared to provide information
covering general service repairs for the 5VZ-FE engine equip-
ped in the TOYOTA LAND CRUISER/LAND CRUISER PRADO.

Applicable models: VZJ90, 95 series.

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

Manual Name | Pub. No.

e 5VZ-FE Engine Emission Control Repair ERM120E
Manual

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

TOYOTA MOTOR CORPORATION



INTRODUCTION
ENGINE

IGNITION
STARTING
CHARGING



IN-1

INTRODUCTION

HOW TO USE THIS MANUAL ) eerreeeeseeeeeeeee

IDENTIFICATION INFORMATION |

GENERAL REPAIR INSTRUCTIONS -++-+---++ IN— 5
PRECAUTION cosccsccccccccsccescncecees oeeeeeeoeceoses IN— 8

ABBREVIATIONS USED IN
THIS MANUAL «eeceesccccccocscccccccecccsescscscsees IN— 9

STANDARD BOLT TORQUE
SPECIFICATIONS -occccsccscscccccsccccscsccscecvcses IN— 10



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

WIGOF -—O2

m00J—02

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

REPAIR PROCEDURES

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

PS Air Hose

High-Tension Cords and Cord Clamps Water Temp
Sensor Oil

Water Temp Connector Dipstick
Sensor @

o— Gasket

y No.2 Timing
Belt Cover

x6”

Camshaft Position
Sensor Connector

Upper Radiator Hose

Gasket
$02418

[N-m (kgf-cm, ft-Ibf)| : Specified torque
@ Non-reusable part

218839
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The procedures are presented in a step—by-—step format:
e The illustration shows what to do and where to do it.
@ The task heading tells what to do. ,
e The detailed text tells how to perform the task and gives other information such as

specifications and warnings. __ :
Example:

Task heading: what to do

6.. INSTALL CRANKSHAFT PULLEY

(a) Using SST, install the bolt.

SST 09213-54015 (90119-08126)
A ~N

IMustration: Set part No. Component part No.
what to do and where Detailed text: how to do task

(b) Install the vb
- Torque: 30 N-m (310 kgf-cm, 22 ft-Ibf)

Specification

V00801

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.

INOOL ~02

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.
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_INFORMATION ,

CAUTIONS, NOTICES, HINTS: a a
e CAUTIONS are presented i in bold type, and indicate there isa nossibility of j injury to you or other

people.
@e NOTICES are also presented in bold ttype, and indicate the possibility of damage to the compo-

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

to help you efficiently perform the repair.

SI UNIT “ee

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-ibf) -

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

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

(801A —0D
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GENERAL REPAIR INSTRUCTIONS

INO4A—06

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

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

3. Observe the following:
(a) Before performing electrical work, disconnect the

negative (—) terminal cable from the battery.
(b) If it is necessary to disconnect the battery for inspec-

tion or repair, always disconnect the negative (—)
terminal cable from the battery which is grounded to

- the vehicle body. |
(c) To prevent damage to the battery terminal, loosen the

cable nut and raise the cable straight up without
twisting or prying it. — :

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

(e) Install the cable ends to the battery terminals with the
nut loose, and tighten the nut after installation. Do not
use a hammer to tap the cable ends onto the termi-
nals. -

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

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

5. Non-—reusable parts. |
(a) Always replace cotter pins, gaskets, O—rings and oil

seals etc. with new ones. ,
(b) Non-—reusable parts are indicated in the component

illustrations by the “©” symbol.
6. Precoated parts.

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

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

| Seal Lock Adhesive specified adhesive.
IN0036 (b) 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.

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

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

8. Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.
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9. Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the
nature of the repair. Be sure to use SST and SSM
where specified and follow the proper work proce-
dure. A list of SST and SSM can be found in the

' preparation part at the front of each section in this
manual.

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

Medium Current Fuse and High Current Fuse

BE5594 INO365

MEDIUM CURRENT FUSE ©

BE5695 INO366

HIGH CURRENT FUSE

BES596 INO367

FUSIBLE LINK

BE6597 . .

ps CIRCUIT BREAKER
INO368

_ yo0076

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

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

stands. It is extremely dangerous to do any work ona
vehicle raised on a jack alone, even for a small job that
can be finished quickly.

12. Observe the following precautions to avoid damage to
the parts:

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

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

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

(d) Be careful not to drop electrical components, such as
sensors or relays. If they are dropped on a hard floor,
they should be replaced and not reused.

(e) When steam cleaning an engine, protect the distribu-
INO253 tor, igniter and air filter from water.

CORRECT

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

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

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

13. Tag hoses before disconnecting them:
(a) When disconnecting vacuum hoses, use tags to

identify how they should be reconnected.
(b) After completing a job, double check that the vacuum

hoses are properly connected. A label under the hood
shows the proper layout.

14. 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 7
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.

tHOOT — 06

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 Ss
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

1noa1-oM

A/C oT Air conditioner
A/T Automatic Transaxle
BTDC Before Top Dead Center

CPU | Central Processing Unit

ECT | Electronic Controjiled Transmission

ECU Electronic Control Unit
EFI Electronic Fuel Injection
EVAP Evaporative Emission - :

| FIPG = —_|_ Formed in Place Gasket
t H-—Fuse High Current Fuse
i 1G Ignition

Idle Speed Control

Light-- Hand

| M—Fuse Medium Current Fuse
| MP Multipurpose ; |

M/T Manual Transaxle |
O/S Oversized

PCV Positive Crankcase Ventilation

PS Power steering .

| RH Right —Hand :
SST Special Service Tools

STD Standard

SW Switch

TOC | Top Dead Center |
TEMP. —_ Temperature . | :
TWC Three— Way Catalyst: |

U/S Under size |
VSV Vacuum Switching Valve a
wh | With a
w/o Without |
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STANDARD BOLT TORQUE SPECIFICATIONS

Hexagon
head bolt

Bolt
Cm No.

Hexagon
flange bolt

w/ washer
hexagon bolt

Hexagon
head bolt

Hexagon
flange bolt

w/ washer
hexagon bolt

Hexagon
head bolt

lines

Hexagon
head bolt

lines

:

2Ct Protruding
lines

2Ge Protruding
lines

Protruding

Protruding

1N0O8 ~07

Hexagon |
flange bolt

S¢ Protruding 9T
w/ washer PS lines
hexagon bolt

Hexagon
flange bolt

Protruding 10T
w/ washer lines
hexagon bolt

Hexagon
flange bolt 6 ,Sle Protruding 11T
hexagon bolt

No mark

AT

ar
-el

VO6S21

4T

5T

6T

7T

8T
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SPECIFIED TORQUE FOR STANDARD BOLTS

Specified torque

Diameter itch Hexagon head bolt Hexagon flange bolt
__ kgf-cm ft-Ibf

6 1 55 48 in. -lbf 52 in.-lbf

8 1.25 12.5 130 9 14 145 10

10 1.25 26 260 19 29 290 21

aT 12 1.25 47 480 35 53 540 39
| 44 1.5 74 760 55 61

16 1.5 1,150 83 —

. . 65 in.-lbf

15.5 160 12 17.5 1.75 13

32 330 24 36 360 26

59 600 43 65 670 48

76

8 80 69 in.-lbf 9 90 78 in.-lbf

19 195 14 21 210 15

39 400 29 44 440 32

71 730 63 80 810 59

Vo00?79
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ENGINE MECHANICAL
PREPARATION cccccrcccccccessccseenceccecersseseeves

IDLE CO CHECK (W/ TWC)serssceessereesereerenns

IDLE CO CHECK AND ADJUST

(w/o TWC)
COMPRESSION CHECK cecrceseccceseecoeeeeeeeees

VALVE CLEARANCE INSPECTION AND
ADJUSTMENT ceecccccccccccccccnccncccsccccscnscvese

IGNITION TIMING INSPECTION
IDLE SPEED INSPECTION $ cevcccccsecscnccscccaecs

TIMING BELT ccccesccecesscsccscvcsccscvccnenssccsseecs

CYLINDER HEAD -ceeccesececvccnccecncccccccorcences

CYLINDER BLOCK
SERVICE SPECIFICATIONS -cccccecccctcscccccseces

EF] SYSTEM
PRECAUTION ccccssceccccsccscevescvcvcsscacccsseeesers

PREPARATION coccccccsccccecsccerscccsccecscosseeens

DIAGNOSIS SYSTEM) coccesccccccccccccceessccsaces

TROUBLESHOOTING w/ VOLT,
OHMMETER eceececcccccccccccccvccccccccvccsecccseces

REFERENCE VALUE OF ENGINE
ECU DATA

DOUBLE TANK SYSTEM

FUEL PUMP

FUEL PRESSURE REGULATOR +++ss+eeseseeeees
INJECTOR ccrecceccccsccescensrsoscesessesesesseesoeens

AIR FLOW METER
THROTTLE BODY <cccsscescesccsccsvccscsscesvescvess

ISC VALVE ccvccecececsveeesceeeres setesceeeseseesevees

EFI MAIN RELAY cecrcssccesceccecccescerscnecececees

CIRCUIT OPENING RELAY «esccescecseesceceecvees

WATER TEMPERATURE SENSOR

KNOCK SENSOR |
OXYGEN SENSOR (W/ TWC) «osssssersesceeceeees

VARIABLE RESISTOR (w/o TWC)
ECU ccccccccessccerccccesscsssscnsccessasescnsceeneressees
FUEL CUT RPM ceccccccccecscccccccccsccvccccnescenecs

SERVICE SPECIFICATIONS coccccececceecccsseetes

Beseeceoveseoeooseeseeegneeceaeeeoecnpsneseseaeneunue

SPCeReeFeBeeaenesseseesoeeeoosbeeeeeeead

eeoeeneeeoses

ENGINE

COOLING SYSTEM
PREPARATION cccccccoscessccscsssesscccsasceccescees

COOLANT CHECK
WATER PUMP -cccccccecccccestssscecccesccssenseeses

THERMOSTAT cossccceccesccsccsssccscssccescesceees

RADIATOR -scccscescsccscsscccscescesccrscesscesceecees

SERVICE SPECIFICATIONS «--+ssrsrrerceseeecceees EG-177
LUBRICATION SYSTEM

PREPARATION cccceccceccesceccesccnccesenscsseeseess EG- 178

OIL PRESSURE CHECK ccsccsscccscssccececeeecees EG- 180

OIL AND FILTER REPLACEMENT = -er-er+eeess EG- 181
0) (2 0) | seveaee EG- 183

OIL COOLER coccssscesccsecsccsvccescasscesecsscessees EG~ 19]

SERVICE SPECIFICATIONS crrsessrsssssesseseneees EG=193
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ENGINE MECHANICAL —

PREPARATION

SST (SPECIAL SERVICE TOOLS) |
ty 09201-10000 Valve Guide Bushing Remover & | 7 |

AE, fy a : Replacer Set |

eects | ee
(09201-01060): Valve Guide Bushing Remover &

Replacer 6
|

09201-41020 Valve Stem Oil Seal Replacer

09202-70020 Valve Spring Compressor

09213-54015 Crankshaft Pulley Holding Too! | 7
e "Soe |

gz

(90119-08216) Bolt

7 |
Connecting Rod Bushing Remover

& Replacer

ee ee we ewe sne

- 09222-30010

09223-15030

| - 09228-07501

meNEB,

_— 09248-55040

Oil Seal & Bearing Replacer

Oil Filter Wrench

Valve Clearance Adjust Tool Set

Valve Lifter Press

Valve Lifter Stopper

Crankshaft rear oil seal
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— 09330-00021 Companion Flange Holding Tool | Crankshaft pulley

09816-30010 Oil Pressure Switch Socket Oil pressure switch

1

-09843~18020 Diagnosis Check Wire : |

09950-50010 Puller C Set —|

a a a OS SO Or SS SO

(09951-05010) Hanger 150 | Crankshaft pulley
Crankshaft timing pulley

(09952-05010) SlideArm = = | Crankshaft pulley =
Crankshaft timing pulley

ee (09953-05020) CenterBolt150 ° ~~ +‘| Crankshaft pulley =

ss Crankshaft timing pulley
cen _ . ee OBOIO) Claw Nod mmm Giankshatt timing guile

_ =. (98954-05030) ClawNoS = ~~. | Crankshaft pulley

09950-70010 Handle Set

aN (09951-07150) Handle 150 |. Crankshaft rear oilseal
Valve guide bushing }

_ 09960-10010 Variable Pin Wrench Set

(09962-01000) Variable Pin Wrench Arm Assy -—=S«|.: Camshaft timing pulley”
, : Camshaft sub— gear

ew (09963-01000) PinlO 8 Camshaft timing pulley”

j

_ ee __ j
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Lda nw kee ee ee Oe eR me eee ee eee em OMe een emma e Cee wee eer em R EAR EAR EAA ED HHT NTT ESE HSE HED HH HSH ewaarnneeeaasererdewnnensensaseren Bors senna eessasegamawanusaasner so asereacaunamnescraocceeenasercacnces‘oases 00600) Pin 6 Camshaft sub- gear

RECOMMENDED TOOLS sacci-0a
99040-00010 H Hexagon Wrench Set. . TO]

09090-04010 Engine Sling Device. a, For suspending engine

09200-00010 Engine Adjust Kit.

09258-00030 Hose Plug Set. Plug for the vacuum hose, fuel
hose etc.

09904-00010 Expander Set .

EQUIPMENT eaces-on
Caliper gauge - —____

CO/HC meter a OO ee

Compression gauge $$$

Connecting rod aligner ; — ——__—. —

Cylinder gauge

Dial indicator ~~ —_ : —_—_
Dye penetrant

Timing light ignition timing

Heater : 7 —
Magnetic finger | | |

Micrometer eSPiston ring compressor
amperesentauanteeee Te ss a

Piston ring expander : ___|
hea es

Plastigage

Precision straight edge
Soft brush

Spring tester Valve spring
|_—— —_— —_

Stee! square Valve spring
es-” ne Lc aD: _— a

Thermometer
ane eae tee as

Torque wrench
I - —_— — —

Valve seat cutter

Vernier calipers — |
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SSM (SPECIAL SERVICE MATERIALS)
a 0

08826-00080 Seal Packing Black or equivalent
(FIPG) Cylinder head cover

Rear oil seal retainer

Camshaft bearing cap

08826-00100 Seal Packing 1282B,
THREE BOND 12828 or equivalent

Water bypass pipe

(FIPG)

08833-00070 "Adhesive 1324, | Flywheel bolt
THREE BOND 1324 or equivalent Drive plate bolt

Spark plug tube

08833-00080 Adhesive 1344,
_ THREE BOND 1344,

LOCTITE 242 or equivalent

Oil pressure sender gauge
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CO/HC Meter

ENGINE — ENGINE MECHANICAL

IDLE CO CHECK —
— (w/ TWC)

(a)
— (b)

(c)
(d)
(e)
(f)
(g)
(h)
(i)

EG7BQ-0t

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
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 checked correctly
Transmission in neutral position
Tachometer and CO/HC meter calibrated by hand
START ENGINE
RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS

INSERT CO/HC METER TESTING PROBE AT LEAST
40 cm (1.3 ft) INTO TAILPIPE DURING IDLING
IMMEDIATELY CHECK CO/HC CONCENTRATION
AT IDLE AND /OR 2,500 RPM
HINT: When doing the 2 mode (2,500 rpm and idle)
test, follow the measurement order prescribed by the
applicable local regulations.
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co
2S

Normal High. Rough idle

Low High “Rough idle
| (Fluctuating HC reading)

Symptom ,

Troubleshooting
If the CO/HC concentration does not comply with
regulations, troubleshoot in the order given below.
See the table below for possible causes, and then
inspect and. correct the applicable causes if neces-
sary.

Causes

1. Faulty ignitions:
¢ Incorrect timing

¢ Fouled, shorted or improperly gapped plugs

¢ Open or crossed high-tension cords

2. Incorrect valve clearance

3. Leaky intake and exhaust valves

| 4. Leaky cylinder

| 1. Vacuum leaks:
¢ PCV hose
¢ Intake manifold

e Air intake chamber

e Intake air connector

| ¢ Throttle body

e ISC valve

¢ Brake booster line

2. Lean mixture causing misfire

High
eee

High Rough idle
| (Black smoke from exhaust)

|. | | ° Faulty Air flow meter

1. Restricted air filter

2. Plugged PCV valve

3. Faulty EFl systems:

¢ Faulty fuel pressure regulator

| ¢ Clogged fuel return line |
* Defective Water Temperature Sensor
¢ Faulty ECU
¢ Faulty injector

e Faulty throttle position sensor
|

i

V08199
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IDLE CO CHECK AND ADJUST
(w/o TWC}

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

1. §INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Air cleaner installed
(c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF |
(e) All vacuum lines properly connected
(f) _EFl system wiring connectors fully plugged
(g) Ignition timing checked correctly
(h) Transmission in neutral position
(i) Tachometer and CO/HC meter calibrated by hand
2. CHECK AND ADJUST CO CONCENTRATION AT

IDLE :
NOTICE: Always use a CO meter when adjusting the idle

mixture. It is not necessary to adjust with the idle mix-

ture screw in most vehicle if they are in good condition. If

a CO meter is not available, DO NOT ATTEMPT TO

ADJUST IDLE MIXTURE.

(a) Race the engine at 2,500 rpm for approx. 120 sec-
2,500 rpm 120 Seconds

fi onds.

oS)
Tachometer

P02402 EM8144

(b) Insert a tester probe at least 40 cm (1.3 ft) into the
tailpipe during idling.

CO/HC Meter (c) Wait at least 1 minute before measuring to allow the
concentration to stabilize. Complete the measuring
within 3 minutes.

EY BX . idle CO concentration (w/ Cooling fan OFF):
1.5 + 0.5 %
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If the CO concentration does not conform to regula-
tions, adjust by turning the IDLE MIXTURE ADJUS-
TING SCREW in the variable resistor with SST.
SST 09243—00020

Idle Mixture
Adjusting
Screw

HINT: The idle mixture adjusting screw can be tight-
ened through on angle of 260°.
LOCATION: In the engine compartment on the rear
right side. |
e If the CO concentration is within specification,

this adjustment is complete.
e If the CO concentration cannot be corrected by

idle mixture adjustment, see the table on the
page 7 for other possible causes.
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‘COMPRESSION CHECK.

HINT: If there is lack of power, excessive oil consump-
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. REMOVE IGNITION COILS AND HIGH — TENSION
CORDS ;

Compression (See ignition coils removal in Ignition System)
Gauge 3. REMOVE SPARK PLUGS

JE : , We Using a 16 mm plug wrench, remove the 6 spark
plugs.

4. 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.

(d) Repeat steps (a) through (c) for each cylinder.
NOTICE: This measurement must be done in as short a
time as possible.

Compression pressure:

1,200 kPa (12.2 kgf/cm’, 174 psi) or more

Minimum pressure:

1,000 kPa (10.2 kgf/cm’, 145 psi)

Difference between each cylinder:

100 kPa (1.0 kgf/cm’, 15 psi) or less

(e) If the cylinder compression in 1 or more cylinders is
low, pour a small amount of engine oil into the cylin-
der through the spark plug hole and repeat steps (a)
through (c) for cylinders with low compression.
e If adding oil helps the compression, it is likely that

the piston rings and/or cylinder bore are worn or
damaged. |

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

5. REINSTALL SPARK PLUGS
Torque: 20 N-m (200 kgf-cm, 14 ft-lbf)

6. INSTALL IGNITION COILS AND HIGH — TENSION
CORDS
(See ignition coils installation in Ignition System)
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VALVE CLEARANCE INSPECTION
AND ADJUSTMENT

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

1. REMOVE CYLINDER HEAD COVERS
(See cylinder heads removal)

2. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley, and align its groove with

the timing mark “0” of the No.1 timing belt cover.

(b) Check that the timing marks (1 dot) of the camshaft.
drive and driven gears are in straight line on the
cylinder heads surface as shown in the illustration.
If not, turn the crankshaft 1 revolution (360°) and
align the marks.

3. INSPECT VALVE CLEARANCE | |
(a) Check only those valves indicated in the illustration.

e Using a thickness gauge, measure the clearance
between the valve lifter and camshaft.

® Record out of specification valve clearance mea-
surements. They will be used later to determine
the required replacement adjusting shim.

Valve clearance (Cold):
Intake

0.13 — 0.23 mm (0.006 — 0.009 in.)

Exhaust |

0.27 — 0.37 mm (0.011 — 0.014 in.)
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(b) Turn the crankshaft 2/3 of a revolution (240°), and
check only the valves indicated in the illustration.
Measure the valve clearance.

_ (See procedure step (a))

(c) Turn the crankshaft a further 2/3 of a revolution
(240°), and check only the valves indicated in the —
iIlustration. Measure the valve clearance.
(See procedure step (a))

4. ADJUST VALVE CLEARANCE
(a) Remove the adjusting shim.

e Turn the camshaft so that the cam lobe for the
valve to be adjusted faces up.

@ Turn the valve lifter with a screwdriver so that
the notches are perpendicular to the camshaft.

Front of No.1 and Rear of No.6 Cylinders e | Using SST (A), press down the valve lifter and
Sst (B) , SST (A) place SST (B) between the camshaft and valve

lifter. Remove SST (A).
SST 09248-55040 (09248-05410, 09248—05420)
HINT: |
e Apply SST (B) ata slight angle on the side marked

with “9” or *7", at the position shown in the
illustration.

, @ When SST (B) is inserted too deeply, it will get

Others pinched by the shim. To prevent it from being
stuck, insert it gently from the intake side, at a
slight angle.

SST (B)



Magnetic Finger
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A

(b)

e Using a small screwdriver and magnetic finger,
remove the adjusting shim.

Determine the replacement adjusting shim size ac-
cording to these Formula or Charts:
e Using a micrometer, measure the thickness of

the removed shim. |
e Calculate the thickness of a new shim so the

valve clearance comes within the specified value.
T cessssenes Thickness of used shim
Ay wrasecesee Measured valve clearance
)\ eee Thickness of new shim

N = T + (A — 0.18 mm (0.007 in.))

Exhaust .

N = T + (A — 0.32 mm (0.013 in.))

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

HINT: Shims are available in 17 sizes in increments of
0.050 mm (0.0020 in.), from 2.500 mm (0.0984 in.) to
3.300 mm (0.1299 in.).

Install a new adjusting shim.
e Place a new adjusting shim on the valve lifter,

with imprinted numbers facing down. -
e Press down the valve lifter with SST (A), and

remove SST (B). , |
SST 09248-55040 (09248—05410, 09248—05420)
Recheck the valve clearance.
REINSTALL CYLINDER HEAD COVERS
(See cylinder heads installation)



ENGINE — ENGINE MECHANICALEG-14

908}
9Yy}

UO
payUdu!

SyazaW
“

a
eg

ee
e

JW
Uy

SSOUADIYY
O43

BAeY
SLUIYS

MEN
:LNIH

wis
ZL

“ON
e

YIM
=

ae
rT

 
te

(ZyLt'0)
0062

|
6

|
wHYs

("Ul
ZOLL‘O)

WH
O08'Z

O43
Bde|day

*("U!
Z/L0°0)

Taar
e

er
a

=
1

O
e

ey

. 
s

"
;

WWW
QSy

’d
S!

s9uUeIeS
/D9

peinse
ow

pu
e

‘psjjey
sul

ztfcu|zi|ztlorjo{
(oze

o"0 -
€9€

0'0)
ov6

'0-
1z6°

0

("ul
600°0

—
900°0

)
will

€2°0 
—

EL'O
LLIZEIZL

ISL
ate

QLISL|
(ySEO'O-

v£0°
0)

006
'0

=|
L880

-(pjo-
))

aoUe1e—]
9

GATEA
aye,U

I
ciTer[zs[erforforforor|st|si|

“(eve
0'0-

éc£
0°0

)
oss'o

—
1ee

‘0

dufat|ci 
[c

i [erforforlotjsiist|st[pe] 
(6eeo'0— 

teeo'o) 
098'0 -

 
L¥s'0

Zt 
[cr 

(ze 
{cr 

(cr 
|zrforlorlaristiselst|ysiys| 

(veeo'0 
-
 

€ze0°0) 
Ove'O 
-
 

1z8°0

cujerizt|zt(ce|ce[cejorfotjor|stlar|selyefve|pt| 
tezeo'o 

-
 

St€0°0) 
oze'0 

- 
oso

cufericrfer 
fcr 

{er 
[Zrjorforforfor[seiselyelye|vs|psler] 

(ste00- 
20€0°0) 

oog'0 
- 

19z°0

ctfericrfzr 
ter 

{cr 
{ze 

|oe 
lor 

(ot 
forlor|selse|ytlyslyelreler|es| 

«coeo'o 
-
 

o0€0'0) 
0870 

— 
L9z°0

erferfer 
ler ler ferjcr 

jor for forjou[or 
(si fsefselpi 

ively 
lerlerjer{er] 

(66zoo- 
26z0°0) 

0920 
~

 
tvz'0

ever 
fer fer fcr fcr fcr forforlor 

for loss 
su [suse vilvtloclecletier|zrizr| 

_(16zo'0 
-
 ¥8z0°0) 

ObL'0 
~

 LzL0

erferl
zr

(cre
e

{ce
{cr(orlorforfo

rfor|se
[se

leu
fcr

[se
fve

le
ye

(es
lertes|zrize|ze|

zi|ia|
(92z0

-0
—

9z
0°

0)
00

2'
0

-
18

9°
0

ssauyol
y

|
zi

fer[ze{zeler|cr{zrforforforforforfst{st|sefst
ioe

lye
(valve

lve
le

letler|ztizc|erierjie|is|
te9z

o-0
-

09z0
°0)

089
'0

-
199

°
cafercs

[co
[ce

uct
for

for
fo

u
fox

fou
se

fo
e

[s
u

s
i

[su
frs

foe
vt

ve
os

erferjer
zs

ferjzifie|ie|s
rjou|

toazoro
-

2520°0
) 

09
8"

-
ive

'o
("u1)

Ww
SSOUIIY}

LUIYS
MON

Zt]ci{zilcrlzefztcrtor{or[or
lorforlsuior{selse|se{pelvelos

vifes
eter

evlerizeizrizeles|te|erjorlor|
_(zsz0v0 ~

yvz0'0)
Or9'0-

1290
cofcafe}cu[cafca{ce

forfan
fou

or
for}se

fsifsrfe
rfsu

for
fr

e
ri

re
fouferfer

fer
fer

evfzs
zs

zefvefe
[velox

orjou]
“we

eoo
cez

o‘0
oze'0-

1o9'0
cifcalcefes|crlcr

|zi
orion

or
ato

r
sufsifsr|siferforforlvelve[orferferferferfer|zrj

erizr
fe

r
{i

t
|irjosforforlor[6]

teezo
ro-

62z0
'0)

oow'o -
tes‘o

cufesferfer|co
{cel

colar
forfoufo

r
fo

s
su

se
suse

su
fo

e
vs

[v
s

ve
ve

fe
r

erf
ec

fene
r

fen
fzu{zs

feuzefur
[ii

on
orforjotle|6|

(ezz0'0-
 

12z0
'0)

085
0

-
195°

0
Zilctlat|ze[celce|zelorlor(o

rlonorfsrfar[se
st

|st
lye

lve
fyefoe

ive
lec

jer
lee

ier
lec{eclzcizclcsizsfurlislislo

tlorlor|6|6{6|8|
(ozzoo-€1z0'0

) 
095

-0
-

Ly
s‘

cvfer|zi|cefcs{ze]ceforforfor|orfor|sesu}se
fs1[su

[v
r

[v
s

[re
rep

os
ee

fevjerer
ecferfzrjerfzrjerfirferfiafirforjorf

orfefe|e[ele|
erzoo-sozo'o) 

ors'
o-

tzs'
0

ajeslcvjerfzs|crfcrfor|orfovloclor|se|st|s|selse
[v

t
lve

vtfv
e

rs
feri

er
en

erferferjerier[erleefirfirfrefrifirforjorlorfe|e|e[s{e(s|
(sozoo-

26100)
ozs-

0
-

tos'0
afer

cr{celcrlcrlcrfor[orforfoujor/se|se[se)st|selve[ve
fr

e
lve

[ve
fer

lerferlecfer(erferjzsferfzrficfefiefeelrelor
forforlor[6j6|ele|e|e|c|

(26v0'0-
6810'0

) 
00

s
0

taro
Liferfcr[ce{crfct|zeforfoslorforfor[se[

st[ar|se|se[vs]vrfrrivs
fr

e
ler

fececfecfer|zefzelze(zaler[ee[eefeefiafisforforjorforlorle|elat
els|alc|c|

(estoo-
 

ser
o)

ogv0
—

lev
0

ziferfer[cifcr|crforjor[rfovfor[st[s
e|st|st[se|ve[veloe)

vs
lvufer

ferferferfer(er[zs|erfer(erlacfeaferfeelisforforjorjorlos[e|eje|efele
|c(z|clo|

«wsio0
- 

vet
o

ogr0-ivv
0

ci
fer[er[erfarfor

otforlorlou
}

ar[stfst{se|si[st|vtfoelvrvrfosfer|erferferjer|zefzelenfer|eelee
ferterfer|eelorforov

foro
u

6/6/6{s|sle|z[c|z|9|9|
(2100-99100) 

ovy'0-
tzv'0

cifer|ce[zeforfor{or
[ar

for
[st|st[st|si{se]rifvi

[ri
[ea

[relecler
evferfer|zelerlzrfzeizrleafurfer[er[eelor

lor
lorforfor[efefelelelajele|c{z[z|e|9|o|

(seto-o-esi0'0) 
oz

0-100
ci

|ci{ci}or[on
[or

forfar|se
[ss

i
[st{st[vs[vr|ot]v

e
[yr

fecferlerfen
|

[refrrferforlosforforlorf[e[efe|ete|elele{e|z(z|9l9|919|
s|

(Zsto'0-0st00)
 

oov
0-

Lae
0

Zifcr{crlceforforlorfoelse|sulstjsu[st|pslor|
ve[ye[ytlerferferferfertzs

tlorforforforlorfeje[elele|e|eis(eje|z{cl9{o|9|9|
s|[S|

tstoo-zri0-0
)

ose
0-

19¢
°0

zifcr|crfzr{orfosforfsr|si[at)sifsi/vt[ve|rafer]ri
ferier

evferfer{zelz
r

zufz
u

[ea
u

lorforforforforfe
telete

tslefelelstele[z{clelslelslstst>
(Zyl-

vELO'O
)

OSE'O~
IPE

Zifculcr|eafarforlor[st{arfsesufpsfor|vr|vtfyrferjerferferjer|ztfer|za/ziferfarleaferferfuelorjor
joujorjorfe|elelelele(siaisieic(<|<|zlolelols|sisle(y|

weroo-szi
o0) 

ov
e

o
-

ize
Zilzilerlcrfor{orlorfaelsu(stlre[rtlpilprferfecferlererj

erjcujerlzujze/ze]eeler
iforforlorfovfou

fe
(e[elelelelsieielelcielciclelolelolsisis|ele|y|

tszto0-
e110)

oze0-
10e0

cofcrferorjorforfou[selsufve|valvefrilviferfecferferfer|ze[zelzcfzr
fesieeefus|

orforforjorfelelefeje|elelelefaicicicle(zlalelolaisi
s|y|e|[y|ele|

tartoo-
11100)

oc
c

-
1870

cifcr|cifcrforlorforfoufss|su|rtfvefvs
[v

s
ferferlerfesfer|z

rjer
zufzrfzrfrefreferfeefrrforforforforforfele[elelelelelejels

icizizielclolelol(sleisisiy|y(yiylele!
torroo

—
coro.

osz'0-
197-0

zilcifzt{zi{or{or/au[se[sticelve|vt|oe
evferlerfe

nfer
zifzr[zrferfzrfeelsslerler|trjorforforjolosfe[efejele|elsielsieicle|c{clz[9|e|9l9iais|sisivirivielele(z|

(oro0-
 

S600
)

csz'a
-

197-
0

afe
r}

cofcafcsforfor|se[se[srfse|vi[yifererjerlerfer{zr|ze
ze

zufe
t

vufeefvrfeefrrforforforforforfeletefelelelelslelele(c}c[elelolstofeleis|s[
s|slo[vlelelelelz]

weooo- =
1600°

0)
0v2'0

-
LEZ°0

|
[

|
|

TI
CC

ti
[_|_t1600°

0- 
1s00°0

)
0€z'

0
-

ve1"
0

oulstlanlstlsuivslvtlestertenfestzv|ze[ue|re{ce[eclorf
orforforjorfe|

efe{ele|e|s|/e|e(e[c|c[ziclclolo[s|9lolsis|sjs|siylele
lylolelelelele(ziz[t[elelile

(1S00°0-
8700

°0)
6210

tZL"
0

aulst|si[s
tfvi

lot
)

vrferferferze[zejzrles|te[reforforjorforforfe
[elelelelelels

alelc{clclciziolololololsisisisisivivloly|rlclelelelelzizizitlele|s
{200° -

OF00°0
)

OZL"0-
401°0

sustl 
pul

vtlvtrslerfer|zrizrizr|zefre[eeforjorforforjor]66[6]
élelelelelatalc[c|clz

Se
ofolsisis|s(sivlylolylylelele(ele(e(zizizfiifey

|
(6£000~ 

ZE00'0)
001-0

180°0
culvt{vu

l
pstvalenter|zu{zejzt|ztleetit[orfor

jorjor|
6{6|6|6|6|8|s|s(ele|cjzicicz|clolslololols(s[sisis|

v|ol[y[r[y
elelelelelz(zjziz

iznh
L

1
{_[_1800°0 
-

20°00
o80°0-

190°0
vitestpitenfenieriartertze

viffi
tfoufo

n
orfele|ele|6{s

AO
slele(clelclelslolslols|s(s[sisirlelvielvleleleleleizizizjzizjiisi

t
le

(Z00"0-
9100°0) 

090°0-
170°0

pulpilerfettes{zr|znizs[etfer|ieforforjor]
6|6{e|6]e|s|slele|

cic
AwwOE

olels{sisi
sis

slvlololo(vlelelelejeizizizjzlzpie
ieie(ey

|
(9100-0-

8000°0
)

070'0-
1z0'0

frilerterteatesfesteaf
ut

iiftiforforjorfejelelelele|elelz[clciclelolaiaio|elsis|sis{s|vlolylyivleleleleleleiziziz
heheh

rete|[
im

(80000 -
0000°0)

0Z0°0-
000°0

aloleletelelela[>lololelsle
lelololelelelo

sisi
P

lei
s

P
Peele

PISSPi
sic

SiSsis
ie

pein
smiley

s.
(uy

wa
[Si

S
|S

BI
S

iS
Bisfa

sis
]

S|
ga18|S

|2)8|3|
8)8

18
3/8/8

8
8/8\2

8/8/8
3

/8)
8

8/8/5
2

/8)8\8|3
|8/3

8/8
|8|5/

8/8
8|e|8

18/
5

\
8/8/8

8
15

2
surge

PesneselN
elele

el
s

ele
(elelelel=lelel

ele|ste
e\|e

ele|e
elete
)

ete
el

ey
e

e
l

ele
Sle

elele
l

ste
els

e
elclcS

le
ste

le
ste

elstelclct
elels

FABRA
SS

gS
See

eS8
eS

Se
ee

Se
ee

Be
ee

Se
ee

(@ye}U
])

WeYD
UONIaIa

S
WiYy

s
BuNsn

ipy

:



EG-15
ENGINE — ENGINE MECHANICAL

"a98} 
94} 

UO 
pazUlsduu! 

syajoWw 
| 

"WIYS 
OL ‘ON 

© YUM
“HEE 

SSORAIDINY 
ON 

ONES 
SANS 

NEN 
CANIN 

witys 
(U

l ZO
 L°0) Ww 

008"Z 
94} 

B0e]day 
“("U! 

2/100)
(Zpit'o) 

006%} 
6

 |
 ww 

OSp’0 
SI 9Duesea}9 

pasnseaus 
pue 

‘payjeysu!

Lt
]

(L9%0
°O 
-

ZSP0
'0)

OZL
't

-
LOL

'L

£1]
(2S0

°0 —
6¥70

'0)
OOL't

-
LeE'L

LULL] 
(Ly hO'O - Efv0'0) 

OZL"t 
- 

LOL't
2tfcr 

ze {ctor} 
(eero'o 

- 9zp0'0) 
OOL"L 

= L80'L
(66ZL°0) 

OO€E 
|

 LL |
 (ZZLL“O) 

OSB°7Z? 
Si WIYS 

(‘Ul 
ZOLL'O) 

WW 
OQ08'Z 

eUL 
“3IdINVXS 

_ failzilaifariotforlszvo'o 
= e1v0'0) 

08011 — 190

(Ul PLO'O 
— LLOQ) 

WLU 
ZE"O — Z7°0 

Bluiaaprpiiroe- 
voor 

wr
:(pjop) 

souereajo 
eAjeA 

ysNeYXy 
Bamnnna: 

Ora =
 Fee} GzOT= Toot

“(over
'o 

ost
e

|
v
t

|
(e901°0)

0027
|

Tit
a

Zt
Luce

o
t

at
gt

f9tioris
a

LELUZeZuZe
OLIOLIOL

sat
is

2UiZbjZ
b

1"
eu

Ltfcrjerjer
jee

oLIOLIs
gt

St
>

iteul2ricejzr[crjzriztiorjoejortonjorise|s
s(stisuipsteste

Bells
StStipti

viit

baa7

SSOUX9!
SSouyo!

Re
oro

230
yLieh

z

. 
QLioLiot} 

y 
beh 

Lizeize 
OL} (66Z0'0 

- Z6Z0°0} 
0920 

- LPL'0

(Uj)
WU

SSBUAIIYI
WIYS

MON
ziSr

eHeitte
iiotor

(16200
¥8Z0°0)

OFL0-
1ZZ'0

ELIE 
LOL FOLIO 

16/616}8

ttforj
orjor

|
6/6

/61
8/

8

t 
Otforlorjor] 

6
 |
 

6
] 88] 

818 |
 2 |(ZSZ0'0 

- yez0'0) 
Ovg'0 

-
 Lz9'0

rt 
OLjOLjoL 

to nets 3je{8/s{z| 
c|trvzo'o 

- 2€z0'0) 079'0 - L09°0
mia

ta
|

sstate
letc

£]£]9
|(9€Z0'0-

62200)
009'0-

18S°0
mi

ei
616|6/8/8}8|2]21

2]9/9]
(ezz0'0-

tzz0'0
)

oBs'0
-

1990|
LU

C 
U

Z
LI

Z
uiaLi

on
ls

6{6|8i8
/8]

2/212]
919}

9
[(ozz0

'0 
-

£120
°0)

099°
0 
-

trs'
0

Lici{ctlorjotiotfouts
ale

e
z[4|9|9]9|9|$|(etzo'0

-
s0z0'0)

orS0-
1250

Lujeelee
pi

p
8[8|8{2[2[9|9]9|

915 |
$|(s0z00- 

2610'0)
0zS°0-

L0S0
an

SLIGLISLI
yLipLivtipcetletietier

8/2/42]
21919]9]S1S)

391»
|(26L0°0- 

6810°0)
005'0-

taro
Lt

OLIOLIOL
ISLSt

VLiptiplivtictieiiesietierize
Z/212/91/9/9

1S]/S/S 
|v

]
¥

{(6st0
'0-

L8L0
°0)

Sr
’

-
Lo

v’
Bia

se
VUIPLISLICLIELICLICL

IZEIZEIZb
atte

S{9/Sivle(p|(Lsto'o— 
y2L0'0)

Oo¥'0-
Lev'o

Zu
SLSLIOHOLISLStipiipsiviiptivlictjetjebienie

tizpizijzeizeize
6

9|
9}s{slr

|
el

y
y|€liecto'0

-
9910

0)
Ovy

'd
-

izr
’0

LUZUZAUZUOLIGLI
OLOLISLISE 

[Pip
e

pL
iPLicLletierietierizejzu

izuzajzajetier
9

'StS|v
|

viv)
|

£]
€|(S9L0°0

-
8SL0

'0)
OZy

'0
-

Lov
'a

cE
ee

Uvile
aa

ay
sect

8
9|

y
rete

(ZSL0°0—
OSLO'0)

OOP'0-
L8E'0

eucuencueye
t

eet
=IPI

PL
ELIELICL

zuzilte
Lijet

LEOLOLOLiOLOU!6
'

S|
yie{e

(0SL0'0~
S¥L0'0)

O8E°0~
LZE'0

TTT
|

|
a

rrr
rT

Try
[-

Tl
(9pL.0'0-

90L0°0)
02E°0-

0L7°0
pelsrfsusu

isueut
L

ZUTLLU[L
CIELIL

OL{OL}OLOL[a
aa

6[sis(sisisiziciczic{zjaiel9
S

an
e

(90L.0'0-
E0L0°O)

697°0~
1970

yLIP
LeL

ZA[ZEILULLTEL
|OLjOL {Osforjor}

6]
616

ABHOEBEL
fet

e
ret

e.
S

fj¢|
e{t{ett|

|(Zore'o- 
S600'0)

09z'0-
tvz'0

yilpttyip
ilerfer

Zeizeletittlorlosjotloriotl6
6jé6lalsisisialciaiziziz{ojoletelgals

S
te

t
et

[6000 
-

£800'0)
Ovz'0-

1270
aaa

Lizaizijzs
sTeTSte

risto
6j6jé6[6]sisisiaisis|zicjz}2]219

Ob
elolsisis

v
Z{

ZZ}
|

{|
{(£800°0—

6£00°0)
022°0~

102'0
7p

itp
cilzrlzelzelieieeieriorjorione(slejeiéejsisisisisic|ciz|2}

2}919/91919
s{s{s[s{

¢
v

an
|

_|(6200°0-
L200°0)

002'0-
L8l'0

izifztleefrier|esjorjorjoul6|6|6/6{e|8|e|8)e|<icic{c[zi9}9|[9|919|s(sis|s[sivle] 
¢ 

it 
_{1t.200'0 

= £900°0) ost" 
= 1940

zifzifrefifrrjorjorlor|6{6
]els|sisielelz|z[z[zizio[oi9fojeisisis

is
ADO

fe
Ann

e
(€900°0—

9500°0)
0910-

Lrt'O
Zieefrslorjo

rjorjoul
6

(6/8181s]/sjsizjz(ziz[z{9{s[9[9l9|sisisi(sisiviv
|y[ylvleleielele

Bo
o

~|
_|{SS00

°0
—

8¥00
'0)

Or
t

0-
£240

$+ 
> 

— 
an 

2 
ry 

° 
: 

*

evzu
zt

orlorfororle
|

e|ale|elalcielcicicl9|s|alolelsis}sis
|siviyjriyelelelelele|

ez
Cen

T_{_{_[_
|tzvoo

'0
=

ov00'
0)

021
0

-
toto

zilzt
soriot

l
6]6{8/8|8]2|2]2{2]219|91919191S(S|sisisioiyiyiolylelelelele|eieizie

|
tt

HH
|

|(6€00°0=
Z£00'0)

0010-
L200

ae
a

orev
elejaisisizjzjejz}aiets

OG
sisisislvlvjoiy(vielefeleletz[z

[z{e
+4

yj
(L€00°0-

#Z00"0)
080'0~

£90°0
Zilvefertetlorlorlorl6

slela
ls

alz(c{efolotalsfolstsi[s{sislo[yt
oly

lyfe
gfe

lelzizizlzfz[ilele
|

TT
fivzoo'

o
-

9100'0
)

090°0
-

tv0'0
a

ae
sisieisizizia|aioistels

s[s{s{slvlvivivivfelelelelelelz
ziejets

‘or
I

{(a100°0
-

80000
)

ovo70=
1z00

oiforforlorfe(e}sie{sisizjcigia{slols
s(s[s{s

{v
viylvl[rlele

ele
JE

z(z[ziz{ujefsteletefe
|

||
_[(8000'0-

0000°0)
020'0-

000'0
ofaleleleleleielelelelie

eleleleleletel
se

eee
eee

ieee
eeeser

eels
SASSANSAARAAE

cu
wus

8/3/33
18

/
8131318

13)
5

1813
/8)

8181
5)

Sel
e

sie
else

s
sisieie

ls
siet

e
eis

ieisieieis
ieye

3/8/813
8 /8

12
3/81

3
18|8

181
3

|81
8

soussenp
s

pesnwea
yy

afo
EE

Ed
dd

GG
EE

EEE
nd

od
EE

od
dn

tt
dti

dd
odaEdGd

EB
BB

eelsis
lals

slsisislzisisini
sisisisisls

sislsleislslslslalslelelsislalslsislaial
a]sislslajzlzlsisisisisisisis

slsis
alsisislslala

,
51

3
15/

5)
S|lSi8

EteIS
SISISIS

|S|
5

)
ie

lale|S
ste

a(=|
{dl

e
|s

1s|S
1S|5

|
tel

e
lels|s|8|

3|S\
eS

(SS
S

SSe
S

eLS
Ie

&|B]2|8|8|8
|

seven
wie

ponewu
Si

S
ISI

S)
J

(ysney
xy)

WeYy
y

Uuol}II9
S

WIYS
Bunsn

ipy

Y06209



EG-16 ENGINE — ENGINE MECHANICAL

IGNITION TIMING INSPECTION

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

- Tachometer 2. CONNECT TACHOMETER AND TIMING LIGHT TO
ENGINE

. ae] \ Connect the tester probe of a tachometer to terminal
aun 7 exe , , | {GO of the check connector.
tH | = NOTICE:

im

e Never allow the tachometer terminal to touch

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

Check Connector ‘ e As some tachometers are not compatible with this

ignition system, we recommend that you confirm
the comptibility of your unit before use.

3. CHECK IDLE SPEED
(a) Race the engine speed at 1,000 rpm for approx. 5

seconds. :
(b) Check the idle speed.
Idle speed:

700 = 50 rpm |

‘(Transmission in neutral position and A/C OFF)

Check Connector 4. INSPECT IGNITION TIMING ,
Se (a) Using SST, connect terminals TE1 and E1 of the check

TH r | connector.
SST 09843-18020

TE1 €1

P19970

(b) Using a timing light, check the ignition timing.
Ignition timing:

8 — 12° BTDC @ idle
(Transmission in neutral position)

(c) Remove the SST from the check connector.
SST 09843—18020
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- 5B. FURTHER CHECK IGNITION TIMING

Ignition timing:

10 — 24° BTDC @ idle
(Transmission in neutral position)

HINT: The timing mark moves in a range between 10°
and 24°,

6. DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE

IDLE SPEED INSPECTION

1. INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Air cleaner installed
(c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF
(e) All vacuum lines properly connected
(f) EFI system wiring connectors fully plugged
(g) Ignition timing checked correctly
(h) Transmission in neutral position
(i) A/C switch is OFF |
2. CONNECT TACHOMETER

(See ignition timing inspection)
3. INSPECT IDLE SPEED
(a) Race the engine speed at 1,000 rpm for approx. 5

seconds.
(b) Check the idle speed.

idle speed:

700 + 50 rpm

If the idle speed is not as specified, check the ISC
valve and air intake system. |

4. DISCONNECT TACHOMETER

EG7BS-01
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TIMING BELT
COMPONENTS FOR REMOVAL AND
INSTALLATION

EGC6YV-03

High-Tension Cords and Cord Clamps

No.2 Timing Belt Cover |

Camshaft Position.
Sensor Connector

Drive Belt for Alternator

PS rump

Fan with
Fluid Coupling

a-7 No.2a7 Fan Pulley —50":
Gasket

Timing Belt Guide

we
 

ae
 G

eese 
o>

 
ee

 
ap

 a
p 

om
 o

w
 o

e 
on

 ow
 o

h

250 (2,500, 184)

LH Camshaft
Timing Pulley Oil Dipstick and

RH Camshaft
Timing Pulley

Knock Pin-

110 (1,100, 81)

No.1
Idler Pulley

|

Q n S @ O-Ring
% [35 (350, 26)

c—----
+----

tad

oe
—_

Dust Boot

Co
m 1CrankshaftTiming Pulley é Timing Belt Tensioner

|N-m (kgf-cm, ft:lbf)| : Specified torque
@ Non-reusable part
% Precoated part

505110
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EG7ET-01

TIMING BELT REMOVAL

1.

#

(b)
(c)

(a)
(b)

(a)

(b)

Remove the bolt, oil dipstick, guide and O—ring.

LOOSEN FAN WITH FLUID COUPLING AND FAN
PULLEYS
REMOVE DRIVE BELT FOR ALTERNATOR
REMOVE FAN WITH FLUID COUPING AND FAN
PULLEYS |
REMOVE OIL DIPSTICK AND GUIDE

REMOVE NO.2 TIMING BELT COVER
Disconnect the 4 high—tension cord clamps from the
No.2 timing belt cover.
Remove the 6 bolts and No.2 timing belt cover.

Disconnect the camshaft position sensor connector.

REMOVE FAN BRACKET
Remove the nut and PS pump adjusting strut.
Remove the bolt, nut, and fan bracket.

REMOVE CRANKSHAFT PULLEY
Using SST, loosen the pulley bolt.
SST 09213-54015 (90119—08216),

09330-00021 ,
Remove the SST, pulley boit and pulley.

HINT: If necessary, remove the pulley with SST and
service bolt. , ,
SST 09950-50010 (09551 —05010, 09552—05010,

09553-05020, 09554—05030) |
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(a)
(b)

10.

(a)

(b)

(c)

(d)

13.

14.

(a)

(b)

11.

12.

REMOVE STARTER WIRE BRACKET AND NO. 1
TIMING BELT COVER
Remove the 2 bolts and starter wire bracket.
Remove the 4 bolts timing belt cover.
REMOVE TIMING BELT GUIDE

SET NO.1 CYLINDER AT TDC/COMPRESSION
Temporarily install the crankshaft pulley bolt to the
crankshaft. , oo
Turn the crankshaft, and align the timing marks of the
crankshaft timing pulley and oil pump body.
NOTICE: Always turn the crankshaft clockwise.

Check that the timing marks of the camshaft timing
pulley and No.3 timing belt cover are aligned.
If not, turn the crankshaft pulley 1 revolution (360°).
Remove the crankshaft pulley bolt.
IF REUSING TIMING BELT, CHECK INSTALLATION
MARKS ON TIMING BELT
Check that there are 3 installation marks and front
mark on the timing belt. ,
If the installation and front marks have disappeared,
before removing the timing belt, place 3 new installa-
tion marks on the timing belt to match the timing
marks of the timing pulleys, are place a new front
mark on the timing belt.

REMOVE TIMING BELT TENSIONER
Alternately loosen the 2 bolts and remove them, then
remove the belt tensioner and dust boot.
REMOVE TIMING BELT

REMOVE RH CAMSHAFT TIMING PULLEY
Using SST, loosen the pulley bolt.
SST 09960-10010 (09962 —01000, 09963-01000)
Remove the bolt, knock pin and camshaft timing
pulley with timing belt. |
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15. REMOVE LH CAMSHAFT TIMING PULLEY

(a)

(b)

16.

17.

18.

EG-21

Using SST, loosen the pulley bolt.
SST 09960—10010 (09962-01000, 09963—01000)
Remove the bolt, knock pin and camshaft timing
pulley. |

ay ens AA! ol

SERA

REMOVE NO.2 IDLER PULLEY
Remove the bolt and No.2 idler pulley.
REMOVE NO.1 IDLER PULLEY
Using a 10 mm hexagon wrench, remove the pivot
bolt, No.1 idler. pulley and plate washer.

REMOVE CRANKSHAFT TIMING PULLEY
Remove crankshaft timing pulley.
HINT: If the pulley cannot be removed by hand, use
SST and servise bolt to remove the crankshaft timing
pulley.
SST 09950-50010 (09951 —05010, 09952—05010,

09953-05020, 09954-05010)
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£M3336

TIMING BELT INSPECTION

(a)

(b) .

(d)

(e)

(a)

(b)

£G78U-01

INSPECT TIMING BELT
NOTICE:

e Do not bend, twist.or turn the timing belt inside out.
e Do not allow the timing belt to come into contact

with oil, water or steam. _
e Do not utilize timing belt tension when installing or

removing the mount bolt of the camshaft timing
pulley. |

If there are any defects, as shown in the illustrations,
check these points:
Premature parting —
@ Check for proper installation. |
@ Check the timing cover gasket for damage and

proper installation.
if the belt teeth are cracked or damaged, check to see
if either camshaft is locked.
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 and water pump. | 7
If there is wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.
lf there is noticeable wear on the belt teeth, check the

.timing cover for damage, correct gasket installation,
and for foreign material on the pulley teeth.
Jf necessary, replace the timing belt.

INSPECT IDLER PULLEYS
Visually check the seal portion of the idler pulley for
oil leakage.
If laakage is found, replace the idler pulley.

Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.
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Protrusion

f

Hexagon
Wrench

(a)

(b)

(c)

INSPECT TIMING BELT TENSIONER
Visually check the seal portion of the tensioner for oil
leakage.
HINT: If there is only the faintest trace of oil on the
seal on the push rod side, the tensioner is all right.
lf leakage is found, replace the tensioner.

Hold the tensioner with both hands and push the push
rod strongly as shown to check that it doesn’t move.
If the push rod moves, replace the tensioner.
NOTICE: Never hold the tensioner push rod facing down-

ward.

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

10.0 — 10.8 mm (0.394 — 0.425 in.)

If the protrusion is not as specified, replace the tensi-
oner.

EG7RV—01

TIMING BELT INSTALLATION

1.

(a)

(b)

(a)

(b)

(a)

(b)

INSTALL CRANKSHAFT TIMING PULLEY
Align the pulley set key with the key groove of the
timing pulley and slide on the timing pulley. __
Slide on the timing pulley, facing the flange side
inward. , ,

INSTALL NO.1 IDLER PULLEY
Using a 10 mm hexagon wrench, install the No.1 idler
pulley with the plate washer and bolt.
Torque: 35 N-m (350 kgf-cm, 26 ft-Ibf)

Check that the pulley bracket moves smoothly.
INSTALL NO.2 IDLER PULLEY
Install the No.2 idler pulley with the bolt.
Torque: 40 N-m (400 kgf-cm, 30 ft-Ibf)

Check that the No.2 idler pulley moves smoothly.
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$02109

(b)

(a)
(b)

(c)

(a)

(b)

(a)

(b)
(c)

INSTALL LH CAMSHAFT TIMING PULLEY
Face the flange side of the timing pulley outward.
Align the knock pin on the camshaft with the knock
pin groove of the timing pulley, and slide on the timing
pulley.
Using SST, install the pulley bolt.

_ SST 09960-10010 (09962-01000, 09963-01000)
Torque: 110 N-m (1,100 kgf-cm, 81 ft-lbf)

INSTALL RH CAMSHAFT TIMING PULLEY
Face the flange side of the timing pulley outward.
Align the knock pin on the camshaft with the knock —
pin groove of the timing pulley, and slide on the timing
pulley.
Using SST, install the pulley bolt.
SST 08960-10010 (09962—01000, 09963—01000)
Torque: 110 N-m (1,100 kgf-cm, 81 ft-Ibf)

SET NO.1 CYLINDER TO TDC/COMPRESSION
Crankshaft Timing Pulley Position:
@e Temporarily install the crankshaft pulley bolt to

the crankshaft.
@ Turn the crankshaft, and align the timing marks

of the crankshaft timing pulley and oil pump

body.

Camshaft Timing Pulley Positions:
Using SST, turn the camshaft pulley, align the timing
marks of the timing pulley and No.3 timing belt cover.
SST 09960— 10010 (09962—01000, 09963—01000)

INSTALL TIMING BELT
NOTICE: The engine should be cold.

Remove any oil or water on the pulleys, and keep them
clean.

_ NOTICE: Only wipe the pulleys; do not use any cleansing
agent.

Face the front mark on the timing belt forward.
Align the installation mark on the timing belt with the
timing mark of the crankshaft timing pulley.
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(d) Align the installation marks on the timing belt with the

timing marks of the camshaft timing pulleys.
(e) Install the timing belt in this order:

BE (1) LH camshaft timing pulley

(2) No.2 idler pulley
(3) RH camshaft timing pulley
(4) Water pump pulley
(5) Crankshaft timing pulley
(6) No.1 idler pulley

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

— 9,807 N (100 — 1,000 kgf, 200 — 2,205 Ibf) of
pressure.

(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.

(d) Install the dust boot to the tensioner.

P18765

9. INSTALL TIMING BELT TENSIONER
(a) Temporarily install the tensioner with the 2 bolts.
(b) Alternately tighten the 2 bolts.

Torque: 27 N-m (280 kgf-cm, 20 ft-Ibf)

(c) Remove the 1.27 mm hexagon wrench from the tensi-
oner.

10. CHECK VALVE TIMING
(a) Turn the crankshaft, and align the timing marks of the

crankshaft timing pulley and oil pump body.
NOTICE: Always turn the crankshaft clockwise.

(b) Check that the timing marks of the RH and LH timing
pulleys with the timing marks of the No.3 timing belt
cover as shown in the illustration. |
lf the marks do not align, remove the timing belt and
reinstall it..

(c) Remove the crankshaft pulley bolt.
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Length = 145

K Length = 425 mm

mm

11.

12.

(a)

(b)

(c)

13.

(a)

(b)

14.

(a)
(b)
15.

(a)

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

INSTALL NO.1 TIMING BELT COVER AND
STARTER WIRE BRACKET | :
Check that the timing belt cover gaskets have cracks
or peeling, etc. ,
If the gasket does have cracks or peeling, etc., replace
it using following steps.
e Using a screwdriver and gasket scraper, remove |

all the old gasket material. oe
e® Thoroughly clean all components to remove all

the loose material. ,
e Remove the backing paper from a new gasket

and install the gasket evenly to the part of the
belt cover shaded back in the illustration.

Install the timing belt cover with the 4 bolts.
Torque: 9 N-m (90 kgf-cm, 80 in.-Jbf) ,

Install the starter wire bracket with the 2 bolts.

INSTALL CRANKSHAFT PULLEY
Align the pulley set key with the key groove of the
pulley, and slide the pulley.
Using SST, install and torque the bolt.
SST 09213--54015 (90119-08216),

09330-00021
Torque: 250 N-m (2,500 kgf-cm, 184 ft-Ibf)

INSTALL FAN BRACKET
Install the fan bracket with the bolt and nut.
Install the PS pump adjusting strut with the nut.
INSTALL NO.2 TIMING BELT COVER
Check that the timing belt cover gasket has no cracks
or peeling, etc.
If the gasket does have cracks or peeling, etc., replace.
it -using following steps. , |



Length = 955 mm (37.60 in.)

Length = 270 mm (10.63 in.)

ENGINE — ENGINE MECHANICAL

(b)

(c)

16.

(a)
(a)
(c)
(d)

17.

18.

19.

EG-27

e Using a screwdriver and gasket scraper, remove
all the old gasket material.

e Thoroughly clean all components to remove all
the loose material.

@e Remove the backing paper from a new gasket
and install the gasket evenly to the part of the
belt cover shaded black in the illustration.

Install the belt cover with the 6 bolts.
Torque: 9 N-m (80 kgf-cm, 80 in.-Ibf)

Connect the 4 high—tension cord clamps and cam-
shaft position sensor connector to the No.2 timing
belt cover. ,
INSTALL OIL DIPSTICK AND GUIDE
Install a now O-ring to the dipstick guide.
Apply soapy water to the O—ring.

Install the oil dipstick and guide to the cylinder block.
Install the bolt to the generator bracket.
Torque: 8 N-m (80 kgf-cm, 71 in.-Ibf)
TEMPORARILY INSTALL FAN WITH FLUID
COUPLING AND FAN PULLEYS
INSTALL AND ADJUST DRIVE BELT FOR
ALTERNATOR |
(See on-—vehicle inspection in Charging System)
TIGHTEN FAN WITH FLUID COUPLING AND FAN

PULLEYS
Torque: 5.4 N-m (54 kgf-cm, 48 in.-Ibf)
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CYLINDER HEAD
COMPONENTS REMOVAL AND
INSTALLATION

ea7aw_o1

High-Tension Cords and Cord Clamps

High-Tension Cord
with Ignition Coil

No.2 Timing Belt Cover af oe ye Gasket
Ignition Coil
Connector

pe
Camshaft Position
Sensor Connector

Drive Belt for Alternator

Fan with
Fluid Coupling —

_, Noe eQ--
a7 Fan Pulley

ga

[250 (2,500, wo”
, Crankshaft Pulley = wooo

Timing Pulley

RH Camshaft
Timing Pulley

a
 

Oe
 @=

cen 
42

> 
Oe

 
Ow

 
em

 
a 

Cw
 

ee
 

a=
 o

e 
a

Knock Pin

110 (1,100, 81)

No.1 __.
idler Pulley

* [35 (350, 26) Plate Washer
-

-
o--mPad

~~
on

uneereie
ted 

et
na

 
ee

Crankshaft ér-
Timing Pulley @

Timing Belt Tensioner

N-m (kgf-cm, ft-lbf)| : Specified torque
@ Non-reusable part
% Precoated part

$5103
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Throttle Position Sensor Connector Air Intake Chamber Assembly

$ISC Valve Connector——@ «>< ieee ~~ EVAP Hose
| nn» ae Ne .

re

iA % Wy om 18 (180, 13) |
@ Gasket

”

PS Air Hose——>—" S

Fuel Return Hose

Engine Wire Protector Engine Wire Protector

aS ; aN Check Connector
Intake Air Connector << F R-. “ea\\ Brake Booster Hose

¢ Gasket or Grouni Strap Fuel Return Hose
| 18 (180, 13) 0- "eg

Water Temp. Sensor re: ae = Fuel Pressure
Regulator[18 (100,19) |—$

\ Water Temp.Intake Manitold Assembly Sender Gauge Connector
ej
' wwIntake Manifold Stay —F- -"
L -~

is

Injector Connector

@ Gasket

No.1 Throttle Cable Clamp

| Nem (kgf-cm, ft-Ibf) ; Specified torque
@ Non-reusable part

$05139
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RHD:

RH Exhaust Manifold
Heat Insulator

Gasket

1)

o”

PaPad ad
a”Pa &ames
7 +
o”

Ped

rad ”
9- 7

7 oF
”an”

No.3 Timing
Belt Cover \

LH Exhaust
Manifold
Heat
Insulator

Camshaft Position Sensor

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

$051.40
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LH Cylinder Head Cover

RH Cylinder Head Cover

Camshaft
Bearing Cap x9

LH Exhaust
Camshaft

See page EG-52.

1st 34 (350, 25)
2nd Turn 90°
3rd Turn 90°

4 oy 16 (160,12)
@

Camshaft
Gear Spring Camshaft

Oil Seal

Wave Washer

} Camshaft Sub Gear 6 Rear Plate
Wave Washer Ke“

Camshaft Oy .
Sub Gear @ Camshaft Housing Plug

Oil Seal
Snap Ring 3

- @ LH Cylinder Head
Gasket

Gasket

, Y Adjusting Shim
a > & Keeper |

@ RH Cylinder Head CO Ze Valve Spring | @°______Vaive Lifter
Spring je s ©—______ Spring Retainer

@--__+___. © Ol SealCOS “ap Guide Bushing
. » snp Ring

$o2363

N-m (kgf-cm, ft-Ibf) |: Specified torque
@ Non-reusable part
%* Precoated part

218852
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CYLINDER HEADS REMOVAL

1.
2.

3.

(a)
(b)

(c)

(a)
(b)

(c)

(d)

DRAIN ENGINE COOLANT
REMOVE TIMING BELT
(See timing belt removal)
REMOVE HIGH—TENSION CORDS WITH IGNITION
COILS AND SPARK PLUGS
(See ignition coils removal in Ignition System)

REMOVE INTAKE CHAMBER STAY
Remove the 2 bolts and No.1 throttle cable clamp.
Remove the 2 bolts and intake chamber stay.

REMOVE AIR INTAKE CHAMBER ASSEMBLY
Disconnect these connectors and these hoses:
(1) Throttle position sensor connector
(2) ISC valve connector
(3) 2 PCV hoses
(4) 2 water bypass hoses
(5) Air assist hose from throttle body

Remove the 4 bolts, 2 nuts, the air intake chamber
assembly and gasket.

REMOVE INTAKE AIR CONNECTOR
Remove the bolt and disconnect the engine wire.
Disconnect these hoses:
(1) Fuel return hose
(2) Vacuum hose from the fuel pressure regulator
Remove the bolt and disconnect the ground strap
from the intake air connector.
Disconnect the check connector from the bracket.
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(e)

(d)
(e)

(a)
(b)

Remove the 3 bolts and 2 nuts, then intake air connec-
tor and gasket.

DISCONNECT ENGINE WIRE PROTECTOR
Disconnect these connectors:
(1) 6 injector connectors
(2) Water temperature sensor connector
(3) Water temperature sender gauge connector
(4) Knock sensor connector
Disconnect the 2 engine wire clamps.
Remove the 3 bolts, and disconnect the engine wire
protector from the cylinder head.

Disconnect the engine wire clamp from engine.
Disconnect these connectors:
(1) Crankshaft position sensor connector
(2) Oil pressure switch connector
REMOVE FUEL PRESSURE REGULATOR
(See fuel pressure regulator removal in EFI System)

REMOVE INTAKE MANIFOLD ASSEMBLY
Remove the 2 bolts and intake manifold stay.
Remove the 8 bolts, 4 nuts, 4 plate washers, intake
manifold, delivery pipes and injectors assembly and 2
gaskets.
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10. REMOVE CAMSHAFT POSITION SENSOR
(a) Disconnect the camshaft position sensor connector.
(b) Disconnect the clamp from the No.3 timing belt cover.
(c) Remove the bolt and camshaft position sensor.
11. REMOVE NO.3 TIMING BELT COVER

Remove the 6 bolts and timing belt cover.
12. REMOVE ALTERNATOR

(See alternator removal in Charging System)

13. REMOVE ALTERNATOR BRACKET
(a) Remove the 2 bolts and oil baffle plate.
(b) Remove the 2 bolts and alternator bracket.

14. REMOVE PS PUMP BRACKET |
Remove the 3 bolts and PS pump bracket.

15. LHD:
REMOVE EXHAUST CROSSOVER PIPE
Remove the 6 nuts, crossover pipe and 2 gaskets.
RHD:
REMOVE EXHAUST EXTENSION PIPE AND ExX-
HAUST FRONT PIPE NO.2 |

(a) Remove the 3 nuts, exhaust extension pipe and
gasket.

(b) Remove the 3 nuts, exhaust pipe No.2 and gasket.
16. REMOVE EXHAUST MANIFOLDS
(a) Remove the 6 nuts and exhaust manifold heat insula-

tors.

(b) Remove the 12 nuts, exhaust manifolds and gaskets.

17. REMOVE CYLINDER HEAD COVERS
Remove the 8 bolts, seal washers, cylinder head cover
and gasket. Remove the 2 cylinder head covers.
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18.

(a)

(b)

(d)

(e)

(b)

{c) -

REMOVE CAMSHAFTS OF RH CYLINDER HEAD
NOTICE: Since the thrust clearance of the camshaft is

small, the camshaft must be kept level while it is being
removed. If the camshaft is not kept level, the portion of

the cylinder head receiving the shaft thrust may crack or

be damaged, causing the camshaft to seize or break. To

avoid this, these steps should be carried out.

Exhaust
Boring the service bolt hole of the driven sub—gear
upward by turning the hexagon wrench head portion
of the exhaust camshaft with a wrench.
Align the timing marks (2 dot marks) of the camshaft
drive and driven gears by turning the camshaft with a
wrench.

Secure the exhaust camshaft sub—gear to the main
gear with a service bolt.
Recommended service bolt:

Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 16 — 20 mm

HINT: When removing the camshaft, make sure that
the torsional spring force of the sub—gear has been
eliminated by the above operation. °

Uniformly loosen and remove the 8 bearing cap bolts,
in several passes, in the sequence shown.
Remove the 4 bearing caps and exhaust camshaft.

Intake
Uniformly loosen and remove the 10 bearing cap
bolts, in several passes, in the sequence shown.
Remove the 5 bearing caps, oil seal and intake cam-
shaft. |
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19. REMOVE CAMSHAFTS OF LH CYLINDER HEAD
NOTICE: Since the thrust clearance of the camshaft is
small, the camshaft must be kept level while it is being .
removed. If the camshaft is not kept level, the portion of

the cylinder head receiving the shaft thrust may crack or

be damaged, causing the camshaft to seize or break. To

avoid this, these steps should be carried out.

A. Exhaust —
(a) Align the timing marks (1 dot mark) of the camshaft

_ drive and driven gears by turning the camshaft with a
wrench. ,

(b) Secure the exhaust camshaft sub—gear to the main
gear with a service bolt (See step (c) in step A in step
18). :

Exhaust

(c) Uniformly loosen and remove the 8 bearing cap bolts,
in several passes, in the sequence shown.

(d) Remove the 4 bearing caps and exhaust camshaft.

Exhaust

B. Intake
(a) Uniformly loosen and remove the 10 bearing cap

bolts, in several passes, in the sequence shown.
(b) Remove the 5 bearing caps, oil seal and intake cam-

shaft.
HINT:
e Arrange the camshafts in the correct order.
e Arrange the bearing caps in the correct order.

20. DISASSEMBLE EXHAUST CAMSHAFTS
(a) Mount the hexagonal wrench head portion of the

camshaft in a vise.
NOTICE: Be careful not to damage the camshaft.

(b) Using SST, turn the sub—gear clockwise and remove
the service bolt.
SST 09960-10010 (09962—01 000, 09963 — 00600)
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(c) Using snap ring pliers, remove the snap ring.
(d) Remove these parts:

@ Wave washer
@ Camshaft sub-~gear
@ Camshaft gear spring
HINT: Arrange the camshaft sub gears and gear spr-

_ings (RH and LH side).

21. REMOVE CYLINDER HEADS
(a) Remove the bolt and disconnect the ground strap.
(b) Using an 8 mm hexagon wrench, remove the cylinder

8 mm Hexagon head (recessed head) bolt on each cylinder head, then
Wrench "repeat for the other side, as shown.

P21148
POO866

213745

(c) Uniformly loosen and remove the 8 cylinder head (12
pointed head) bolts on each cylinder head, in several
passes, in the sequence shown, then repeat for the
other side, as shown. Remove the 16 cylinder head
bolts and plate washers.
NOTICE: Head warpage or cracking could result from

removing boits in an incorrect order.

P21150
P00840
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(d)

1.

(a)

(b)
(c)
2.

(a)

(b)

(c)

(d)

CYLINDER HEADS DISASSEMBLY

Lift the cylinder head from the dowels on the cylinder
block and place the 2 cylinder heads on wooden
blocks on a bench.
HINT: , _
e If the cylinder head is difficult to lift off, pry

‘between the cylinder head and cylinder block
with a screwdriver.

e Arrange the cylinder heads in the correct order.
NOTICE: Be careful not to damage the contact surfaces

of the cylinder head and cylinder block.
EGSYD- 03

REMOVE CAMSHAFT HOUSING PLUGS
Remove the bolt, nut, cylinder head rear plate and

- ground strap.
Remove the 2 bolts and camshaft bearing cap.
Remove the housing plug.
REMOVE VALVE LIFTERS AND SHIMS
Pull out the valve lifter and shim by hand.
HINT: Arrange the valve lifters and shims in correct
order.
REMOVE VALVES
Using SST, compress the valve spring and remove the
2 keepers.
SST 09202—70020
Remove these parts:
@ Spring retainer
e Valve spring
e @6Valve

Using needle—nose pliers, remove the oil seal.

Using compressed air and a magnetic finger, remove
the spring seat by blowing air. |
HINT: Arrange the valves, valve springs, spring seats
and spring retainers in the correct order.
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(b)

(c)

EG7BY—01

CYLINDER HEADS 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 surfaces.

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

pressed air.

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 surfaces.

CLEAN COMBUSTION CHAMBERS
Using a wire brush, remove all the carbon from the
combustion chambers.
NOTICE: Be careful not to scratch the cylinder block
contact surfaces.

CLEAN VALVE GUIDE BUSHINGS
Using a valve guide bushing brush and solvent, clean
all the guide bushings.
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8.

(a)

(b)

CLEAN CYLINDER HEADS
Using a soft brush and solvent, thoroughly clean the
cylinder heads.

INSPECT FOR FLATNESS
Using precision straight edge and feeler gauge,
measure the surfaces contacting the cylinder block
and manifolds for warpage.
Maximum warpage:

0.10 mm (0.0039 in.)

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

INSPECT FOR CRACKS
Using a dye penetrant, check the combustion cham-
ber, intake ports, exhaust ports and cylinder block
surface for cracks.
If cracked, replace the cylinder head.

CLEAN VALVES
Using a gasket scraper, chip off any carbon from the
valve head.
Using a wire brush, thoroughly clean the valve.
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= 9. INSPECT VALVE STEMS AND GUIDE BUSHINGS

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

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

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

Intake

5.970 — 5.985 mm (0.2350 — 0.2356 in.)
Exhaust

5.965 — 5.980 mm (0.2348 — 0.2354 in.)

(c) Subtract the valve stem diameter measurement from
€M0963 EMO964 the guide bushing inside diameter measurement.

Standard oil clearance:

Intake

0.025 — 0.060 mm (0.0010 — 0.0024 in.)
Exhaust

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

Intake

0.08 mm (0.0031 in.)

Exhaust

0.10 mm (0.0039 in.)

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

Old Valve _ 10. IF NECESSARY, REPLACE VALVE GUIDE

~ NS BUSHINGS
. Kes _{a) wW/ Snap ring: ,

Tape | Towel! Insert an old valve wrapped with tape into the valve
ta le , guide bushing, and break off the valve guide bushing

Approx. 8 mm ‘by hitting it with a hammer. Remove the snap ring.
HINT: Wrap the tape approx. 8 mm (0.31 in.) from the
valve stem end.
NOTICE: Be careful not to damage the valve lifter hole. -

(b) Gradually heat the cylinder head to 80 — 100°C (176
— 212°F).
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Both intake and exhaust
Bushing bore diameter mm {in.)

10.985 - 11.027
(0.4325 -— 0.4341)

11,050 - 11.077
(0.4350 ~ 0.4361)

i Use STO
av

Use 0/S 0.05

06270

Bushing size

(c)

(d)

(e)

Using SST and a hammer, tap out the guide bushing.
SST 09201 —10000 (09201 —01060),

098950—70010 (09951 —07150)

Using a caliper gauge, measure the bushing bore di-
ameter of the cylinder head.

Select a new guide bushing (STD size or O/S 0.05).
If the bushing bore diameter of the cylinder head is
greater than 11.027 mm (0.4341 in.), machine the
bushing bore to these dimension:
11.050 — 11.077 mm (0.4350 — 0.4361 in.)

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

Gradually heat the cylinder head to 80 — 100°C (176
— 212°F).
Using SST and a hammer, tap in a new guide bushing
until the snap ring makes contact with the cylinder.
head. ,
SST 09201 — 10000 (09201 —01060),

09950—70010 (09951 —07150)

Using a sharp 6 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See step 5)
between the guide bushing and valve stem.
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EM0254 EM0180

Margin Thickness

{
EMO0181

Overall Length

11.

(a)
_ (b)

(c)

(d)

12.

(a)

INSPECT AND GRIND VALVES
Grind the valve enough to remove pits and carbon.
Check that the valve is ground to the correct valve
face angle.
Valve face angle:

44.5°

Check the valve head margin thickness.
Standard margin thickness:

1.0 mm (0.039 in.)

Minimum margin thickness:

0.5 mm (0.020 in.)

If the margin thickness is less than the minimum,
replace the valve.
Check the valve overall length.
Standard overall length:

Intake

95.15 mm (3.7461 in.)

Exhaust |

94.90 mm (3.7362 in.)

Minimum overall length:

Intake

94.60 mm (3.7244 in.).

Exhaust |

94.40 mm (3.7165 in.)

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

INSPECT AND CLEAN VALVE SEATS
Using a 45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.
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211441

(b) |

(c)

Check the valve seating position.
Apply a thin coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate the valve. ,
Check the valve face and seat for the following:

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

@ If blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface
the seat. _

@ Check that the seat contact is in the middle of the
valve face with these 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) lf the seating is too low on the valve face, use
60° and 45° cutters to correct the seat.

Hand-lap the valve and valve seat with an abrasive
compound.
After hand—lapping, clean the valve and valve seat.

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

2.0 mm (0.079 in.)

lf deviation is greater than the maximum, replace the
valve spring.
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EMO28t

EM1628

EM2011

(b)

(c)

14.

(a)
(b)

15.

Using vernier calipers, measure the free length of the
valve spring.

‘Free length:

44.78 mm (1.7630 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 33.3 mm (1.311 in.):

186 — 206 N (19.0 — 21.0 kgf, 41.9 — 46.3 Ibf)
If the installed tension is not as specified, replace the
valve spring.

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 the maximum,
replace the camshaft.

INSPECT CAM LOBES
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:

intake | |
42.31 — 42.41 mm (1.6657 — 1.6697 in.)

Exhaust | , | ,
41.96 — 42.06 mm (1.6520 — 1.6559 in.)

Minimum cam lobe height:

Intake

42.16 mm (1.6598 in.)
Exhaust

41.81 mm (1.6461 in.)

If the cam lobe height is greater than the maximum,
replace the camshaft. |
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Free Distance

EM2538

16.

17.

18.

(e)
(f)

(g)

INSPECT CAMSHAFT JOURNALS
Using a micrometer, measure the journal diameter.
Journal diameter:

26.949 — 26.965 mm (1.0610 — 1.0616 in.)

If the journal diameter Is not as specified, check the oil
clearance.

INSPECT CAMSHAFT BEARINGS
Check the bearings for flaking and scoring.
If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

INSPECT CAMSHAFT GEAR SPRING
Using vernier calipers, measure the free distance be-
tween the spring end.
Free distance:

18.2 — 18.8 mm (0.712 — 0.740 in.)
If the free distance is not as specified, replace the gear
spring.

. INSPECT CAMSHAFT JOURNAL OIL CLEARANCE
Clean the bearing caps and camshaft journals.
Piace the camshafts on the cylinder head.
Lay a strip of Plastigage across each of the camshaft
journals.
Install the bearing caps.
(See installation in cylinder head)
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf)

NOTICE: Do not turn the camshaft.

Remove the bearing caps.
Measure the Plastigage at its widest point.
Standard oil clearance:

0.035 — 0.072 mm (0.0014 — 0.0028 in.)

Maximum oil clearance:

0.10 mm (0.0039 in.)

If the oil clearance is greater than the maximum,
replace the camshaft. If necessary, replace the bear-
ing caps and cylinder head as a set.
Completely remove the Plasitgage.
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20.

(a)

(b)

(a)

(b)

(a)

(b)

(c)

21.

22.

EG-47

INSPECT CAMSHAFT THRUST CLEARANCE
Install the camshafts.
(See installation in cylinder head)
Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:

0.033 — 0.080 mm (0.0013 — 0.0031 in.)

Maximum thrust clearance: |
0.12 mm (0.0047 in.)

lf the thrust clearance is greater than the maximum,
replace the camshaft. If necessary, replace the bear-
ing caps and cylinder head as a set.

INSPECT CAMSHAFT GEAR BACKLASH
Install the camshafts without installing the exhaust
camshaft sub— gear.

(See installation in cylinder head)
Using a dial indicator, measure the backlash.
Standard backlash: :

0.020 — 0.200 mm (0.0008 — 0.0079 in.)

Maximum backlash: |

0.30 mm (0.0188 in.)

if the backlash is greater than the maximum, replace
the camshafts.
INSPECT VALVE LIFTERS AND LIFTER BORES
Using a caliper gauge, measure the lifter bore diame-
ter of the cylinder head,
Lifter bore diameter: |

31.000 — 31.018 mm (1.2205 — 1.2212 in.)

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

30.966 — 30.976 mm (1.2191 — 1.2195 in.)

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

0.024 — 0.052 mm (0.0009 — 0.0020 in.)
Maximum oil clearance:

0.08 mm (0.0031 in.)

lf the oil clearance is greater than the maximum,
replace the lifter. If necessary, replace the cylinder
head.
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Cylinder Head Side ..23. INSPECT INTAKE MANIFOLD, EXHAUST
MANIFOLDS, AIR INTAKE CHAMBER AND INTAKE
AIR CONNECTOR

(a) Intake Manifold:
Using precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder head
and intake air connector for warpage.
Maximum warpage:

0.10 mm (0.0039 in.)

lf warpage is greater than the maximum, replace the

Intake Air Connector Side | intake manifold.

P21620
P21618

(b) Exhaust Manifolds:
Measure the surfaces contacting the cylinder head for
warpage.

Maximum warpage:

1.00 mm (0.0394 in.)

lf warpage is greater than the maximum, replace the
exhaust manifold.

RH Side

P21622
P21613

(c) Air intake chamber and intake air connector:
Measure the surfaces contacting the intake manifold
and intake air connector for warpage.
Maximum warpage:

0.10 mm (0.0039 in.)

If warpage is greater than the maximum, replace the
air intake chamber or intake air connector.
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24. IF NECESSARY, REPLACE SPARK PLUG TUBE

GASKETS ,
(a) Bend up the tab on the ventilation baffle plate which

prevents the gasket from the slipping out.
(b) Using a screwdriver and hammer, tap out the gasket.

NOTICE: Do not scratch or damage the joint of the cylin-

der head cover.

(c) Using needle—nose pliers, pry out the gasket.

(d) Using a 32 mm socket wrench and hammer, tap in a
new gasket until its surface is flush with the upper
edge of the cylinder head cover.

(e) Apply a light coat of MP grease to the gasket lip.
(f) Return the ventilation plate tab to its original position.

CYLINDER HEADS ASSEMBLY

HINT:
® Thoroughly clean all parts to be assembled.
© Before installing the parts, apply new engine oil

to all sliding and rotating surfaces.
@® Replace all gaskets and oil seals with new ones.

1. INSTALL SPARK PLUG TUBES
HINT: When using a new cylinder head, spark plug
tubes must be installed.

(a) Apply adhesive to the end of the spark plug tube.
Adhesive:

Part No. 08833-00070, THREE BOND 1324
or equivalent

, Adhesive

10 - 15 mm (0.39 — 0.59 in.)
P115i1
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(b) Using a press, press in a new spark plug tube until
there is 49.0 — 49.4 mm (1.929 — 1.945 in.) protrud-
ing from the camshaft bearing cap installation surface
of the cylinder head.
NOTICE: Avoid pressing a new spark plug tube in too far

by measuring the amount of the protrusion while press-
ing. |

2. INSTALL VALVES
(a) Using SST, push in a new oil seal.

SST 09201-41020

HINT: The intake valve oil seal is silver and the ex-
Exhaustintake xnaust haust valve oil seal is black.Black Rubber

Silver Rubber

Plain Surface
€M2312 Coated Surface

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

(c) Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST 09202-70020
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(d) Using a plastic—faced hammer, lightly tap the valve

stem tip to ensure a proper fit. |
3. INSTALL VALVE LIFTERS AND SHIMS
(a) Install the valve lifter and shim.
(b) Check that the valve lifter rotates smoothly by hand.

4. INSTALL CAMSHAFT HOUSING PLUGS
(a) Remove any old packing (FIPG) material. ,
(b) Apply seal packing to the bearing cap as shown.

Seal packing:

Part No. 08826—00080 or equivalent

Packing

(c) Place a new housing plug in position on the cylinder
head, facing the cup side inward.

(d) Install the camshaft bearing cap with the 2 bolts.
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf) |

(e) Install the rear plate, ground strap with the bolt and
nut. | | |
Torque: 8 N-m (80 kgf-cm, 71 in.-Ibf)
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P21247

Painted Mark

Painted
Mark

CYLINDER HEADS INSTALLATION

1

(a)

(b)

(c)

(d)

(e)
(f)

E0782-01

PLACE CYLINDER HEAD ON CYLINDER BLOCK
Place 2 new cylinder head gaskets in position on the
cylinder block. : an ]
NOTICE: Be careful of the installation direction.

Place the 2 cylinder heads in position on the cylinder
head gaskets.

INSTALL 12 POINTED HEAD CYLINDER HEAD
BOLTS |
HINT:
e The cylinder head bolts are tightened in 2 pro-

gressive steps (steps (b) and (d)).
e If any 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 cylinder head bolts
on each cylinder head, in several passes, in the se-
quence shown, then repeat for the other side, as
shown.
Torque: 34 N-m (350 kgf-cm, 25 ft-Ibf)
If any 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 by 90° in the numer-
ical order shown.
Retighten the cylinder head bolts by an additional 90°.
Check that the painted mark is now facing rearward.
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Recessed Head Bolt

P21147
P00866

(a)

(b)

(c)
(d)

(e)

INSTALL RECESSED HEAD CYLINDER HEAD
BOLTS
Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.
Using an 8 mm hexagon wrench, install the cylinder
head bolt on each cylinder head, then repeat for the
other side, as shown.
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)
CONNECT GROUND STRAP
install the bolt and connect the ground strap.

ASSEMBLE EXHAUST CAMSHAFTS |
Mount the hexagonal wrench head portion of the
camshaft in a vise.
NOTICE: Be careful not to damage the camshaft.

install these parts:
(1) Camshaft gear spring
(2) Camshaft sub-gear
HINT: Attach the pins on the gears to the gear spring
ends.
(3) Wave washer
Using snap ring pliers, install the snap ring.
Using SST, align the holes of the camshaft main gear
and sub—gear by turning camshaft sub—gear clock-
wise, and temporarily install a service bolt.
SST 09960-10010 (09962-01000, 09963—00600)
Align the gear teeth of the main gear and sub—gear,
and tighten the service bolt.

INSTALL CAMSHAFTS OF RH CYLINDER HEAD |
_ NOTICE: Since the thrust clearance of the camshaft is

small, the camshaft must be kept level while it is being

installed. If the camshaft is not kept level, the portion of
the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To
avoid this, these steps should be carried out.
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Intake _

Packing

P12390

P21197s

217651

(a)

(b)

(c)
(d)

(e)
(f)

(g)

(h)

(i)

Intake |
Apply new engine oil to the thrust portion and journal
of the camshaft. — |
Place the intake camshaft at 90° angle of timing mark
(2 dot marks) on the cylinder head.

Apply MP grease to a new oil seal lip.
Install the oil seal to the camshaft.

Remove any old packing (FIPG) material.
Apply seal packing to the No.1 bearing cap as shown.
Seal packing:

Part No. 08826-00080 or equivalent

Install the 5 bearing caps in their proper locations.

Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.
Install and uniformly tighten the 10 bearing cap bolts,
in several passes, in the Sequence shown.
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf)
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Exhaust , ~ An , B.

(d)

P21204

(e)

(f)

(g)
(h)

Exhaust
Apply new engine oil to the thrust portion and journal
of the camshaft. :
Align the timing marks (2 dot marks) of the camshaft
drive and driven gears.
Place the exhaust camshaft on the cylinder head.

install the 4 beartng caps in their proper locations.

Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.
Install and uniformly tighten the 8 bearing cap bolts, in
several passes, in the sequence shown.
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf)
Remove the service bolt.
Align the timing marks (1 dot mark) of the camshaft
drive and driven gears by turning the camshaft with a
wrench.

INSTALL CAMSHAFTS OF LH CYLINDER HEAD.
NOTICE: Since the thrust clearance of the camshaft is

small, the camshaft must be kept level while it is being

installed. If the camshaft is not kept level, the portion of

the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshaft to seize or break. To

avoid this, these steps should be carried out.

Intake |
Apply new engine oil to the thrust portion and journal
of the camshaft. ,
Place the intake camshaft at 90° angle of timing mark
(1 dot mark) on the cylinder head.



EG-56 ENGINE — ENGINE MECHANICAL

(c) Apply MP grease to a new oil seal lip.
_ (d)_ Install the oil seal to the camshaft.

P21200

(e) Remove any old packing (FIPG) material.
(f) Apply seal packing to the No.1 bearing cap as shown.

Seal packing:
Part No. 08826—00080 or equivalent

Seal
Packing

P12330

(g) Install the 5 bearing caps in their proper locations.

P21202

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

(i) Install and uniformly tighten the 10 bearing cap bolts,
in several passes, in the sequence shown.
Torque: 16 N-m (160 kgf-cm, 12 ft-lbf)

B. Exhaust
(a) Apply new engine oil to the thrust portion and journal

of the camshaft.
_ (b) Align the timing marks (1 dot mark) of the camshaft

drive and driven gears.
(c) Place the exhaust camshaft on the cylinder head.
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Seal Packing

: Semi-Circular Plug |

EG-57
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(d)

(c)

Install the 4 bearing caps in their proper locations.

Apply a light coat of engine oil on the threads and
under the heads of bearing cap bolts.
Install and uniformly tighten the 8 bearing cap bolts, in
several passes, in the sequence shown. |
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf)

Remove the service bolt. .
CHECK AND ADJUST VALVE CLEARANCE
(See valve clearance)

INSTALL SEMI—CIRCULAR PLUGS
Remove any old packing (FIPG) material.
Apply seal packing to the semi—circular plug grooves.
Seal packing: ,

Part No. 08826—00080 or equivalent

Install the 4 semi — circular plugs to the cylinder
heads.



EG-58
ENGINE — ENGINE MECHANICAL

Yfy : Seal Packing
(a)

(b)
(c)

(a)

(b)

12.

(a)

(b)

13.

14.

10.

11.

INSTALL CYLINDER HEAD COVERS
Apply seal packing to the cylinder heads as shown in
the illustration. .
Seal packing: | OS

Part No. 08826—00080 or equivalent
Install the gasket to the cylinder head cover.
Install the cylinder head cover with the 8 bolts. Uni-
formly tighten the bolts in several passes. Install the 2
cylinder head covers. ,
Torque: 6 N-m (60 kgf-cm, 53 in.-Ibf)

INSTALL EXHAUST MANIFOLDS |
Install 2 new gaskets and the exhaust manifolds with
the 12 nuts.
Torque: 40 N-m (400 kgf-cm, 30 ft-Ibf)

Install the exhaust manifold heat insulators with the 6
nuts.

Torque: 8 N-m (80 kgf-cm, 71 in.-Ibf)

LHD:
INSTALL EXHAUST CROSSOVER PIPE
Install 2 new gaskets and the crossover pipe with the
6 nuts.
Torque: 45 N-m (450 kgf-cm, 33 ft-Ibf)

RHD:
INSTALL EXHAUST FRONT PIPE NO.2 AND EX-
HAUST EXTENSION PIPE -
Install a new gasket and the exhaust pipe No.2 with
the 3 nuts.
Torque: 62 N-m (630 kgf-cm, 46 ft-Ibf)

Install a new gasket and the exhaust extension pipe
with the 3 nuts.
Torque: 62 N-m (630 kgf-cm, 46 ft-Ibf)

INSTALL PS PUMP BRACKET
Torque: 18.5 N-m (185 kgf-cm, 14 ft-Ibf)

INSTALL ALTERNATOR BRACKET
Torque: 18.5 N-m (185 kgf-cm, 14 ft-Ibf)
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15. INSTALL ALTERNATOR

(See alternator installation in Charging System)
16. INSTALL NO.3 TIMING BELT COVER
(a) Check that the timing belt cover gaskets have no

cracks or peeling, etc. ,
If the gaskets have cracks or peeling etc., replace
them using these steps:
e Using a screwdriver and gasket scraper, remove

all the old gasket material.
@ Thoroughly clean all components to remove all

the loose material.L = 165 mm (6.50 in.) L = 165 mm (6.50 in.)
| Join Line @ Remove the backing paper from a new gasket
+8 LIV rk and install the gasket evenly to the part of the
q VY SE ©) r timing belt cover shaded black in the illustration.

(b) Install the timing belt cover with the 6 bolts.
Torque: 9 N-m (90 kgf-cm, 80 in.-Ibf)

© = g CS SZ

FNS Join Line
L=130imm >

(5.12 in.) L= 265mm ©~L = 445 mm
(10.43 in.) (5.71 in.)

17. INSTALL CAMSHAFT POSITION SENSOR
(a) Install the camshaft position sensor with the bolt.

Torque: 8 N-m (80 kgf-cm, 71 in.-Ibf)

HINT: Match the protrusion of the sensor with the
indentation of the RH cylinder. head.

(b) Connect the clamp to the No.3 timing belt cover.
(c) Connect the camshaft position sensor connector.

18. INSTALL INTAKE MANIFOLD ASSEMBLY
(a) Install 2 new gaskets and the intake manifold, delivery

pipe and injectors assembly with the 8 bolts, 4 plate

washers and 4 nuts.
Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf) |

(b) Install the intake manifold stay with the 2 bolts.
Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)

19. INSTALL FUEL PRESSURE REGULATOR
_ (See fuel pressure regulator installation

in EFI System)
20. CONNECT ENGINE WIRE PROTECTOR
(a) Connect these connectors: , |

(1) Crankshaft position sensor connector
(2) Oil pressure switch connector |

(b) Connect the engine wire clamp.
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(a)

(b)
(c)

(d)

(e)

(a)

21.

22.

Install the engine wire with the 3 bolts.
Connect the 2 engine wire clamps.
Connect these connectors:
(1) 6 injector connectors |
(2) Water temperature sensor connector
(3) Water temperature sender gauge connector
(4) Knock sensor connector

INSTALL INTAKE AIR CONNECTOR
Install a new gasket and the intake air connector with
the 3 bolts and 2 nuts.
Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)

Connect the check connector to the bracket.
Install the ground strap to the intake air connector
with the bolt.
Connect these hoses:
(1} Fuel return hose
(2) Vacuum hose to the fuel pressure regulator
Install the engine wire with the bolt.

INSTALL AIR INTAKE CHAMBER ASSEMBLY
Install a new gasket and the air intake chamber as-
sembly with the 4 bolts and 2 nuts.
Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)
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(b) Connect these hoses and these connectors:

(1) Throttle position sensor connector
(2) ISC valve connector
(3) 2 PCV hoses
(4) 2 water bypass hoses
(5) Air assist hose to throttle body

23. INSTALL AIR INTAKE CHAMBER STAY
(a) Install the air intake chamber stay with the 2 bolts.

Torque:

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

B bolt: 40 N-m (400 kgf-cm, 30 ft-Ibf)

(b) .JInstall the No.1 throttle cable clamp with the 2 bolts.
24. INSTALL SPARK PLUGS AND HIGH — TENSION

| CORDS WITH IGNITION COILS

505090 } | (See ignition coils removal in Ignition System)

25. INSTALL TIMING BELT
(See timing belt installation)

26. FILL WITH ENGINE COOLANT
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CYLINDER BLOCK _—
COMPONENTS FOR PREPARATION AND
AFTER ASSEMBLY

Water Bypass Pipe with
Knock Sensor Wire

| 38 (380, 28) |
* [83 (850, 63)

| Drive Plate
No.2 Idler
Pulley Bracket

Water Pump
=

Thermostat Front Spacer{

t ce

, 1 oor" ” Rear End Plate
& t o” ~

yi t

~ |
Water Inlet

| 44 (440, 32) | Flywheel
\

RH Engine
Mounting _

Bracket ~ te
I SO ————

! LH Engine
L Mounting

. BracketOX Oil Cooler Union oi Cooler wit
@ Oil Seal el il Cooler wi

‘® Generator Water Bypass
® Adjusting Bart f me

Union Bolt@ Gasket n
“TT %Oil Pressure Switch

[15 (150, 11) |

{
Starter Wire

Oil Pan

@ Gasket
Drain Plug

N-m (kgf-cm, ft:Ibf) | : Specified torque
@ Non-reusable part
% Precoated part

$0513?
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PREPARATION FOR DISASSEMBLY
EQTCO-6t

1. M/T:
REMOVE FLYWHEEL

2. A/T:
REMOVE DRIVE PLATE

3. REMOVE REAR END PLATE
4. INSTALL ENGINE TO ENGINE STAND FOR

DISASSEMBLY
5. REMOVE TIMING BELT AND PULLEYS

(See timing belt removal)
6. REMOVE CYLINDER HEADS

(See cylinder heads removal)
7. REMOVE WATER BYPASS PIPE WITH KNOCK

SENSOR WIRE
(a) Disconnect the 2 knock sensor connectors.
(6) Remove the 2 boits, nut and water bypass pipe.

8. REMOVE NO.2 IDLER PULLEY BRACKET
Remove the 3 bolts and idler pulley bracket.

9. REMOVE KNOCK SENSORS ,
(See knock sensor removal in EF] System)

- 10. REMOVE WATER PUMP
(See water pump removal in Cooling System)

11. REMOVE GENERATOR ADJUSTING BAR ©
12. REMOVE OIL PRESSURE SWITCH

POLass Using SST, remove the oil pressure switch.
SST 09816—30010

13. REMOVE OIL FILTER
— (See oil and filter replacement
in Lubrication System)

14. REMOVE OIL FILTER UNION
Using 12 mm hexagon wrench, remove the union.

15. REMOVE RH AND LH ENGINE MOUNTING
BRACKET |

16. REMOVE COOLANT DRAIN COCK
17. REMOVE OIL COOLER

(See oil and filter replacement
in Lubrication System)

18. REMOVE OIL PUMP
- (See oil and filter replacement

in Lubrication System)
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COMPONENTS FOR CYLINDER BLOCK __
DISASSEMBLY AND ASSEMBLY

(ae Ring (No.1 Compression)
Piston Ring a : : Piston Ring (No.2 Compression)

| Piston Ring (Side Rail)
Piston. --G___—. @ Snap Ring

@ Crankshaft Rear Oil Seal
@ Snap R ©)—— Connecting Rod Bushing
Piston Pin——~ ="

ing—S&

Connecting Rod

iL Connecting Rod

Connecting—45 \y3 Bearing 4
is

Rod Cap

)

Ops Rear Oil Seal Retainer
fst 25 (250, 18)
2nd Turn 90° Cylinder Block

Main pearing \
Crankshaft Thrust. \

_ Washer

Crankshaft

Main Bearing ———1\ Wu ,
Crankshaft Thrust
Washer

Main Bearing Cap
(Crankshaft Bearing Cap)

1st 61 (625,45)
2nd Turn 90°

P21786 _

N-m (kgf-cm, ft-lbf) |: Specified torque
@ Non-reusable part }

218840
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CYLINDER BLOCK DISASSEMBLY

EM5228

EM5S343

(a)

(b)

(c)

(d)

(e)
(f)

EG7C1~o1

REMOVE REAR OIL SEAL RETAINER
Remove the 6 bolts and retainer.

CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance
while moving the connecting rod back and forth.
Standard thrust clearance:

0.150 — 0.330 mm (0.0059 — 0.0130 in.)

Maximum thrust clearance:

0.380 mm (0.0150 in.)

If the thrust clearance is greater than the maximum,
replace the connecting rod assembly. If necessary,
replace the crankshaft.
REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE
Using a punch or numbering stamp, mark the connect-
ing rod and cap to ensure correct reassembly.
Remove the connecting rod cap nuts.

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.
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(g)
(h)

(kh)

(a)

(b)

(c)

Lay a strip of Plastigage across the crank pin.
install the connecting rod cap with the 2 nuts.
(See reassembly in cylinder block) |
Torque:

ist 25 N-m (250 kgf-cm, 18 ft-Ibf)

2nd Turn extra 90°
NOTICE: Do not turn the crankshaft.

Remove the 2 nuts and connecting rod cap.
(See procedure (b) and (c) above)
Measure the Plastigage at its widest point.
Standard oil clearance:

- $TD |

0.024 — 0.053 mm (0.0009 — 0.0021 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 the maximum,
replace the bearings. If necessary, grind or replace the
crankshaft.
HINT: {f using a standard bearing, replace 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.
Reference

Standard bearing center wall thickness:

1.484 — 1.488 mm (0.0584 — 0.0586 in.)

1.488 ~. 1.492 mm (0.0586 — 0.0587 in.)

1.492 - 1.496 mm (0.0587 — 0.0589 in.)
anes ee |

Completely remove the Plastigage.
REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES.
Using a ridge reamer, remove the all carbon from the
top of the cylinder. ,
Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.
Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.
HINT: |
@ Keep the bearings, connecting rod and cap to-

gether. |
e Arrange the piston and connecting rod

assemblies in correct order.
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5. CHECK CRANKSHAFT THRUST CLEARANCE

Using a dial indicator, measure the thrust clearance
while prying the crankshaft back and forth with a
screwdriver.
Standard thrust clearance:

0.020 — 0.220 mm (0.0008 — 0.0087 in.)
Maximum thrust clearance:

0.300 mm (0.0118 in.)

If the thrust clearance is greater than the maximum,
replace the thrust washers as a set.
Thrust washer thickness:

2.440 — 2.490 mm (0.0961 — 0.0980 in.)

6. REMOVE MAIN BEARING CAP AND CHECK OIL
CLEARANCE :

(a) Uniformly loosen and remove the main bearing cap
bolts, in several passes, in the sequence shown.

EM5365

(b) Using a screwdriver, pry out the main bearing cap and
| remove the main bearing cap, lower main bearings

and lower thrust washers (No.2 journal position of
main bearing cap only).
HINT: Keep the lower main bearings and lower thrust

| washers together with the main bearing cap.
(c) Lift out the crankshaft.

HINT: Keep the upper main bearings and upper thrust
washers together with the cylinder block.

(d) Clean each main journal and bearing.
(e) 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.

(f) Place the crankshaft on the cylinder block.

(g) Lay a strip of Plastigage across each journal.
(h) Install the main bearing cap with the 8 bolts.

(See assembly in cylinder block)
Torque:

Ist 61 N-m (625 kgf-cm, 45 ft-lbf)

2nd Turn extra 90°
NOTICE: Do not turn the crankshaft.

(i) Remove the 8 bolts and main bearing cap.
(See procedure (a) and (b) above)
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(j) Measure the Plastigage at its widest point.
Standard clearance:

STD mm (in.) U/S 0.25 mm m (in.)
0.019 — 0.059

(0.0007 — 0.0023)

0.023 — 0.063

(0.0009 — 0.0025)

- smases _ Maximum clearance:

0.08 mm (0.0031 in.)

HINT: If replacing the cylinder block subassembly, the
bearing standard clearance will be:
No.1:

0.010 — 0.049 mm (0.0004 — 0.0020 in.)

Others:

0.014 — 0.053 mm (0.0006 — 0.0027 in.)

Mark lf the oil clearance is greater than the maximum,
1,2, 3, 4, or 5 replace the bearings. If necessary, grind or replace the

crankshaft.
HINT: If using a standard bearing, replace 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

No.4 , of standard bearings, marked “1”, “2”, “3”, “4” and "5"
Crank Pin .(7 accordingly.

W/M4921 .emagey No.3 Crank Pin 204%9 ) Number marked
Cylinder block 1 | 2 3
Crankshaft O;71;2;,0;/41 7}, 2/011 42

—— —

| Use bearing 1{2/3]2/3|4]3] 4/5

EXAMPLE: Cylinder block “2” + Crankshaft "1”
= Total number 3 (Use bearing “3”)

voo24o

Reference:

Standard sized bearing center wall thickness:

No.1

Mark “1” 1.991 — 1.994 mm (0.0784 — 0.0785 in.)

Mark 72” . 1.994 — ] 997 mm (0.0785 — 0.0786 in.)
Mark “3” 1.997 — 2.000 mm (0.0786 — 0.0787 in.)

Mark “4° 2.000 — 2.003 mm (0.0787 — 0.0789 in.)

Mark “5” 2.003 — 2.006 mm (0.0789 — 0.0790 in.)
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Others

1.989 — 1.992 mm (0.0783 — 0.0784 in.)

1,992 — 1.995 mm (0.0784 —-00785in) |
1.995 — 1.998 mm (0.0785 — 0.0787 in.)

1.998 — 2.001 mm (0.0787 — 0.0788 in.)

Mark “5” 2.001 —2.004 mm (0.0788 — 0.0789 in,

Cylinder block main journal bore diameter:
SSN Days BN

68.010 — 68.016 mm (2.6776 — 2.6778 in.)
68.016 — 68.022 mm (2.6778 — 2.6780 in.)
68.022 — 68.028 mm (2.6780 — 2.6783 in) |

Mark "1°
Mark “2”

Crankshaft main journal diameter:

63.996 — 64.000 mm (2.5195 — 2.5197 in.)
63.990 — 63.996 mm (2.5193 — 2.5198 in.)

63.985 — 63.990 mm (2.5191 — 2.5193 in.) }
Seva

(k) Completely remove the Plastigage.
7. REMOVE CRANKSHAFT
(a) Lift out the crankshaft.
(b) Remove the upper main bearings and upper thrust

washers from the cylinder block.
HINT: Arrange the main bearings and thrust washers
in correct order.

EG7C2-01CYLINDER BLOCK INSPECTION AND
REPAIR

1. REMOVE GASKET MATERIAL
Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

2. CLEAN CYLINDER BLOCK
Using a soft brush and solvent, thoroughly clean the
cylinder block.
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3. 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 the maximum, replace the
cylinder block.

P21513

4. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
If deep scratches are present, rebore all the 6 cylin-
ders. lf necessary, replace the cylinder block.

5. INSPECT CYLINDER BORE DIAMETER
HINT: There are 3 sizes of the standard cylinder bore’
diameter, marked "1", “2” and “3” accordingly. The
mark is stamped on the top of the cylinder block.
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Thrust
Direction

Axial
@ Direction
10 mm
(0.39 in)

Middle

10 mm
(0.39 in)

P2145t

Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and axial
directions.
Standard diameter:

STD

93.500 — 93.510 mm (3.6811 — 3.6815 in)
Mark “2° 93.510 — 93.520 mm (3.6815 — 3.6819 in.)

Mark “3° 93.520 — 93.530 mm (3.6819 — 3.6823 in)

Maximum diameter:

STD: 93.730 mm (3.6902 in.)
0/S 0.50: 94.230 mm (3.7098 in.)

If the diameter is greater than the maximum, rebore all
the 6 cylinders. If necessary, replace the cylinder
block.
REMOVE CYLINDER RIDGE
If the wear is less than 0.2 mm (0.008 in.), using a
ridge reamer, grind the top of the cylinder.

EGEOM~06

PISTON AND CONNECTION ROD

DISASSEMBLY

1.

(a)

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. ,

REMOVE PISTON RINGS
Using a piston ring expander, remove the 2 compres-
sion rings.
Remove the 2 side rails and oil ring by hand.
HINT: Arrange the piston rings in the correct order
only.

DISCONNECT CONNECTING ROD FROM PISTON
Using a small screwdriver, pry out the 2 snap rings.
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(b) Gradually heat the piston to about 60°C (140°F).

(c) Using a plastic—faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod.
HINT:
e The piston and pin are a matched set.
e Arrange the pistons, pins, rings, connecting rods

and bearings in the correct order.

EQ7C3~-01

PISTON AND CONNECTION ROD

INSPECTION

1. CLEAN PISTON
(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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Mark 2. INSPECT PISTON OIL CLEARANCE
1,2 0r3 Front HINT: There are 3 sizes of the standard piston diame-

3 ter, marked "1", "2" and “3” accordingly. The mark is
stamped on the piston top.

(a) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 26 mm (1.02
in.) from the piston head.
Piston diameter:

P21447 STD

93.356 — 93.666 mm (3.6754 — 3.6758 in.)

93.367 — 93.376 mm (3.6759 — 3.6762 in.)

O/S 0.50

93.856 — 93.886 mm (3.6951 — 3.6963 in.)

(b) Measure the cylinder bore diameter in the thrust di-
rections (See inspection in cylinder block).

(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:

0.134 — 0.154 mm (0.0053 — 0.0060 in.)

Maximum oil clearance:

0.174 mm (0.0069 in.)

lf the oil clearance is greater than the maximum,
replace all the 6 pistons. If necessary, rebore all 6
cylinders or replace the cylinder block.
HINT (Use new cylinder block): Use a piston with the
same number mark as the standard bore diameter
marked on the cylinder block.

3. INSPECT PISTON RING GROOVE CLEARANCE
Using a feeler gauge, measure the clearance between
new piston ring and the wall of the piston ring groove.
Standard 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.)

lf the clearance is not as specified, replace the piston.

4. INSPECT PISTON RING END GAP
(a) Insert the piston ring into the cylinder bore.
(b) Using a piston, push the piston ring a little beyond the

bottom of the ring travel, 115 mm (4.53 in.) from the
top of the cylinder block.

P12583
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(c) Using a feeler gauge, measure the ring end gap.
Ring end gap: ,

0.300 — 0.500 ,
(0.0118 ~ 0.0197)

AaeattnypmeayADatO ia aNS

Maximum mm (in.)

1.100 (0.0433)

0.400 ~ 0.600
1.200 (0.0472)

(0.0157 — 0.0236)

0.150~0550 a
Oil (Side rail) 1.150 (0.0453)

(0.0059 ~ 0.0217)

If the end gap is greater than the maximum, replace
the piston ring. If the end gap is greater than the
maximum, even with a new piston ring, rebore all the
6 cylinders or replace the cylinder block.

5. INSPECT PISTON PIN FIT
At 60°C (140°F), you should be able to push the
piston pin into the piston pin hole with your thumb.

ae

6. INSPECT CONNECTING ROD ALIGNMENT
Using a rod aligner and feeler gauge, check the con-
necting rod alignment.
e Check for bend.
Maximum bend:

0.05 mm (0.0020 in.) per 100 mm (3.94 in.)

If bend is greater than the maximum, replace the
connecting rod assembly.

e Check for twist.
Maximum twist:

0.15 mm (0.0059 in.) per 100 mm (3.94 in.)

lf twist is greater than the maximum, replace the
connecting rod assembly.

P01034 EM0290

7. INSPECT PISTON PIN OJL CLEARANCE
(a) 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.)
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(b) Using a micrometer, measure the piston pin diameter.

Piston pin diameter:

21.997 — 22.009 mm (0.8660 — 0.8665 in.)

(c) 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: ,

=Mo227 0.05 mm (0.0020 in.)

lf the oil clearance is greater than the maximum,
replace the bushing. If necessary, replace the piston
and piston pin as a set.

8. IF NECESSARY, REPLACE CONNECTING ROD BUS-
HING ,

(a) Using SST and a press, press out the bushing.
SST 09222—30010

(b) Align the oil holes of a new bushing and the connect-
ing rod.

(c) Using SST and a press, press in the bushing.
SST 09222—30010

(d) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see step 13 above)
between the bushing and piston pin. ,

(e) Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil, and push it into the
connecting rod with your thumb.
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9.

(a)

a _\

B ¥\ Fh,
AE Nel15 mm (0.59 in.) a,

Compressed Thread

10.

A.

B.

(a)

(b)

C.

INSPECT CONNECTING ROD BOLTS
Install the cap nut to the connecting rod bolt. Check
that the rod cap nut can be turned easily by hand to
the end of the thread. oe

If the cap nut cannot be turned easily, measure the
outer diameter of the compressed thread with a verni-
er caliper.
Standard outer diameter:

7.860 — 8.000 mm (0.3094 — 0.3150 in.)

Minimum outer diameter:
7.600 mm (0.2992 in.)

HINT: If the location of this area cannot be judged by
visual inspection, measure the outer diameter at the
location shown in the illustration.
lf the outer diameter is less than the minimum, replace
the connecting rod and rod cap nut as a set. _
CYLINDER BORING
HINT:
® Bore all the 6 cylinders for the oversized piston

outside diameter.
e Replace all the piston rings with ones to match

the oversized pistons.
Keep oversized pistons
Oversized piston diameter:

0/S 0.50
93.856 — 93.886 mm (3.6951 — 3.6963 in.)

Calculate amount to bore cylinders
Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 26 mm (1.02
in.) from the piston head.
Calculate the amount of each cylinder is to be rebored
as follows:
Size to be rebored = P+ C —H

P = Piston diameter |

C = Piston oil clearance

0.134 — 0.154 mm (0.0053 — 0.0060 in.)

H = Allowance for honing

0.02 mm (0.0008 in.) or less

Bore and hone cylinder to calculated dimensions
Maximum honing: :

0.02 mm (0.0008 in.)
NOTICE: Excess honing will destroy the finished round-

ness. |
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CRANKSHAFT INSPECTION

1. INSPECT CRANKSHAFT FOR RUNOUT
(a) Place the crankshaft on V—blocks.
(b) Using a dial indicator, measure the circle runout at the

No.2 and No.3 journals.
Maximum circle runout:

0.06 mm (0.0024 in.)

EMS349 If the circle runout is greater than the maximum,
replace the crankshaft.

2. INSPECT MAIN JOURNALS AND CRANK PINS
(a) Using a micrometer, measure the diameter of each

~ main journal and crank pin.
~ : Diameter:

“tem ~=~—CO«aSs=<CSTCmm in)—O*dL:CiU S025 sm (in)
63.985 — 64.000 63.745 — 63.755

| (2.5191 — 2.5197) (2.5096 — 2.5100)

54.987 — 55.000 54.745 — 54.755

))

y Main journal
AW

EM5350 EM0315
S Crank pin |

(2.1648 — 2.1654) . (2.1553 — 2.1557)

If the diameter is not as specified, check the oil clear-
" ance.

(See disassembly in cylinder block)
(b) 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 or out~of—round is greater than the
maximum, grind or replace the crankshaft.

3. 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 step
2).
Install a new main journal and/or crank pin undersized
bearings.
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EM§252

CRANKSHAFT OIL SEALS REPLACEMENT |

(b)

(c)

(a)
(b)

(c)
(d)

>

(a)

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, pry 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 09309-37010
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 09306-37010 )

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.
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Front Mark
(Cavity)

Front Mark
(Mold)
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—M5251

(b)

(c)

(a)
(b)

EG-79

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— 15030, 09950-70010 (09951 —07150)
Apply MP grease to the oil seal lip.

lf rear oll 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— 15030, 09950-70010 (09951 —07150)

PISTON AND CONNECTION ROD
ASSEMBLY

42.

(a)

(b)

(c)
(d)

(e)

ASSEMBLE PISTON AND CONNECTING ROD
Using a small screwdriver, install a new snap ring at
one end of the piston pin hole.
HINT: Be sure that end gap of the snap ring is not
aligned with the pin hole cutout portion of the piston.
Gradually heat the piston to about 60°C (140°F).

Coat the piston pin with engine oil.
Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb.
Using a small screwdriver, install a new snap ring on
the other end of the piston pin hole.
HINT: Be sure that end gap of the snap ring is not
aligned with the pin hole cutout portion of the piston.
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2. INSTALL PISTON RINGS |
(a) Install the oil ring expander and 2 side rails by hand.

No.1 Code Mark

3 Yi ( | _ (b) Using a piston ring expander, install the 2 compres-
SY, \ , sion rings with the code mark facing upward.

No.2 Code Mark / © mS @ Code mark:

wok _ 3 No.1
VY 1R or T

, No.2
EM3123 P21446 2R or T

Upper Side | Compression (c) Position the piston rings so that the ring ends are as
» Ring No.1 shown.
‘ NOTICE: Do not align the ring ends.

Expander

Compression &
Ring No.2

P21438

3. INSTALL BEARINGS
(a) Align the bearing claw with the groove of the connect-

ing rod or connecting cap.
(b) Install the bearings in the connecting rod and con-

necting rod cap.

EG7CB-~-OF

CYLINDER BLOCK ASSEMBLY

HINT:
@ Thoroughly clean all parts to be assembled.
@ Before installing the parts, apply new engine oil

to all sliding and rotating surfaces.
@ Replace all gaskets, O—rings and oil seals with

new parts. :

1. INSTALL MAIN BEARINGS
HINT:
@ Main bearings come in widths of 20 mm (0.79 in.)

and 22 mm (0.87 in.). Install the 22 mm (0.87 in.)
bearings in the No.1 cylinder block journal posi-
tion with the main bearing caps. Install the 20
mm (0.79 in.) bearings in the other positions.

@ Upper bearings have an oil holes; lower bearings

do not.
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EM5354

(a)

(b)

(a)

(b)

(a)

(b)

EG-81

Align the bearing claw with the claw groove of the
main bearing cap or cylinder block.
install the bearings in the cylinder block and main
bearing cap.

INSTALL UPPER THRUST WASHERS
Install the thrust washers under the No.2 journal posi-
tion of the cylinder block with the oil grooves facing
outward.
PLACE CRANKSHAFT ON CYLINDER BLOCK

PLACE MAIN BEARING CAP AND LOWER THRUST
WASHERS ON CYLINDER BLOCK
Install the thrust washers on the No.2 journal position
of the bearing cap with the grooves facing outward.

Install the main bearing cap with the front mark facing
forward. ,
INSTALL MAIN BEARING CAP BOLTS
HINT: |
® The main bearing cap bolts are tightened in 2

progressive steps (steps (b) and (d)). |
e if any main bearing cap bolt is broken or de-

formed, replace it.

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 8 main bearing cap
bolts in several passes, in the sequence shown.

Torque: 61 N-m (625 kgf-cm, 45 ft-Ibf)

If any one of the main bearing cap bolts does not meet
the torque specification, replace the cap bolt.
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Front Mark
(Protrusion) _-~
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EM5369

EM5370

(c)

(d)

(e)

(f)
(g)

(a)

(b)
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Mark the front of the main bearing cap bolt with paint.

Retighten the main bearing cap bolts by 90° in the
numerical order as shown in the former page.
Check that the painted mark is now at a 90° angle to
the front. |
Check that the crankshaft turns smoothly.
Check crankshaft thrust clearance.
(See inspection in cylinder block) —

INSTALL PISTON AND CONNECTING ROD
ASSEMBLIES
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. |

PLACE CONNECTING ROD CAP ON CONNECTING
ROD
Match the numbered connecting rod cap with the
connecting rod. |
Install the connecting rod cap with the front mark
facing forward.
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(a)

(b)

(d)
(8)

(f)

(a)
10.

INSTALL CONNECTING ROD CAP NUTS
~ HINT:

@ The connecting rod cap nuts are tightened in 2
progressive steps (steps (b) and (d)).

e@ If any connecting rod bolt is broken or deformed,
replace it.

Apply a light of engine oil on the threads and under |
the nuts of the connecting rod cap.

Install and alternately tighten the nuts of the connect-
ing rod cap in several passes.
Torque: 25 N-m (250 kgf-cm, 18 ft-ibf)

If any one of the connecting rod cap nuts does not
meet the torque specification, replace the cap nut.

. Mark the front of the connecting rod cap nut and bolt

with paint.

Retighten the connecting rod cap nuts 90° as shown.
Check that the painted mark is now at a 90° angle to
the front. |
Check that the crankshaft turns smoothly.
CHECK CONNECTING ROD THRUST CLEARANCE
(See cylinder block disassembly)

INSTALL REAR OIL SEAL RETAINER
Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
retainer and cylinder block.
e Using a razor blade and gasket scraper, remove

all the old packing (FIPG) material from the
gasket surfaces and sealing groove.

@ Thoroughly clean all components to remove all
the loose material. ,

e® Using a non—residue solvent, clean both sealing
surfaces.
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(b) Apply seal packing to the oil seal retainer as shown in
the illustration. :

, Seal packing:

Seal Width. . Part No.08826—00080 or equivalent
2-3mm e 6 Install a nozzle that has been cut toa 2 — 3 mm

, (0.08 — 0.12 in.) opening.oH , e Parts must be assembled within 5 minutes of
application. Otherwise the material must be re-

EM6292 moved and reapplied.
_@ Immediately remove nozzle from the tube and

reinstall cap. _
(c) Install the oil seal retainer with the 6 bolts.

Torque: 8 N-m (80 kgf-cem, 71 in.-Ibf)

AFTER ASSEMBLY
1. INSTALL OIL PUMP ,

{See oil pump installation in Lubrication System) —

2. INSTALL OIL COOLER
(See oil cooler installation in Lubrication System)

3. INSTALL COOLANT DRAIN COCK
Torque: 39 N-m (400 kgf-cm, 29 ft-lbf)

4. INSTALL RH AND LH ENGINE MOUNTING
BRACKET : |
Torque: 44 N-m (440 kgf-cm, 32 ft-lbf)

5. INSTALL OIL FILTER UNION
Torque: 25 N-m (250 kgf-cm. 18 ft-Ibf)

6. INSTALL OIL FILTER
(See oil and filter replacement

Adhesive , in Lubrication System)
7. INSTALL OIL PRESSURE SWICH
(a) Apply adhesive to 2 or 3 threads of the oil pressure

switch.
Adhesive:

Part No.08833—00080, THREE BOND 1344, LOC-

TITE 242 or equivalent

p00496 (b) Using SST, install the oil pressure switch.
SST 09816—30010
Torque: 15 N-m (150 kgf-cm, 11 ft-Ibf)

8. INSTALL ALTERNATOR ADJUSTING BAR
Torque: 42 N-m (420 kgf-cm, 31 ft-Ibf)

9. INSTALL WATER PUMP
(See water pump installation in Cooling System)

10. INSTALL KNOCK SENSORS
(See knock sensor installation in EFI System)

11. INSTALL NO.2 IDLER PULLEY BRACKET
Torque: 38 N-m (380 kgf-cm, 28 ft-Ibf)
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12.

Seal Width
2-3mm

Adhesive

(a)

(b)

(c}
(d)
13.

14.

15.
16.

17.

(a)

(b)

(c)

18.

EG-85

INSTALL WATER BYPAS PIPE WITH KNOCK
SENSOR WIRE
Remove any oid packing (FIPG) material and be care-
ful not drop any oil on the contact surfaces of the
bypass and cylinder block.
e Using a razor blade and gasket scraper, remove

all the old packing (FIPG) material from the
gasket surfaces and sealing groove.

@ Thoroughly clean all components to remove all
the loosen material.

e Using a non—residue solvent, clean both sealing
surfaces. |

Apply seal packing to the groove of the bypass pipe.
Seal packing:

Part No. 08826—00100 or equvalent

e Install a nozzle that has been cut to a 2—3 mm
~ (0.08—0.12 in.) opening.

HINT: Avoid applying an excessive amount to the
surface.
e Parts must be assembled within 5 minutes of

application. Otherwise the material must be re-
moved and reapplied.

@ Immediately remove nozzle from the tube and
| reinstall cap.
Install the bypass pipe with the 2 bolts and nut.
Torque: 8.5 N-m (85 kgf-cm, 75 in.-lbf) }

Connect the 2 knock sensor connectors.
INSTALL CYLINDER HEADS
(See cylinder head installation)
INSTALL PULLEYS AND TIMING BELT
(See timing belt installation)
REMOVE ENGINE STAND —
INSTALL REAR END PLATE
Torque: 7.5 N-m (75 kgf-cm, 66 in.-Ibf)

A/T
INSTALL DRIVE PLATE ,
Apply adhesive to 2 or 3 threads of the mount bolt
end.
Adhesive:

Part No. 08833—00070, THREE BOND 1324 or equi-
valent :

Install the front spacer, drive plate and rear spacer on
the crankshaft.
Install and uniformly tighten the 8 mount bolts in
several passes, in the sequence shown.
Torque: 83 N-m (850 kgf-cm, 61 ft-Ibf)

M/T
INSTALL FLYWHEEL (See procedure step 17)
Torque: 85 N-m (850 kgf-cm, 63 ft-Ibf)
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SERVICE SPECIFICATIONS
SERVICE DATA

a tee mes

Compression

| pressure

"meats

at 250 rpm STD

Minimum

| Difference of pressure between each cylinder
Valve |

]

clearance |
Intake

Exhaust

at cold

Adjusting shim for repair part

| Mark 2.550
Mark 2.600

Mark 2.650

Mark 2.700

Mark 2.750

"Mark 2.800
Mark 2.850

Mark 2.900

Mark 2.950

Mark 3.000

Mark 3.050

Mark 3.100

Mark 3.150

Mark 3.200

Mark 3.250

Mark 3.300
Re TO

Ignition timing
|

w/ Terminals TE1 and E1 connected

of check connector

| Idle speed
pen

sammie eat

Intake

manifold

vacuum

|

Timing belt.
tensioner

at idle speed

Protrusion from housing side

Cylinder head
am homme

i

i
| Vaive guide

bushing |

| Warpage Maximum

Valve seat

Refacing angle

Contacting angle

Contacting width

Valve guide bushing bore diameter STD

0/S 0.05

Inside diameter
Outside diameter for repair part STD

O/S 0.05

Mark 2.500.

1,200 kPa (12.2 kgf/cm’, 174 psi) or more |

1,000 kPa (10.2 kgf/cm’, 145 psi)

100 kPa (1.0 kgf/cm’, 15 psi) or less

0.13 — 0.23 mm (0.006 — 0.009 in.)

0.27 — 0.37 mm (0.011 — 0.014 in.)

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 (0.1201 in.)

3.100 mm (0.1220 in.)

3.150 mm (0.1240 in.)

3.200 mm (0.1260 in.)

3.250 mm (0.1280 in.)

3.300 mm (0.1299 in.)

700 + 50 rpm

60 kPa (450 mmHg, 17.7 in.Hg) or more

EGOPw—11

8 — 12° BTDC @ idle

10.0 — 10.8 mm (0.394 — 0.425 in.) |

0.10 mm (0.039 in.)

30°, 45°, 60°

45°

1.0 — 1.4 mm (0.039 — 0.0585 in.)

- 10.985 — 11.027 mm (0.4325 — 0.4341 in.)

11.050 — 11.077 mm (0.4350 — 0.4361 in.)

6.010 — 6.030 mm (0.2366 — 0.2374 in.)

11.033 — 11.044 mm (0.4344 — 0.4348 in.)

11.083 — 11.094 mm (0.4363 — 0.4368 in.)

an
e
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Valve Valve overall length STD Intake 95.15 mm (3.7461 in.)
Exhaust | 94.90 mm (3.7362 in.)

Minimum intake 94.60 mm (3.7244 in.)

Exhaust | 94.40 mm (3.7165 in.)

Valve face angle 44.5°

| Stem diameter Intake | 5.970 — 5.985 mm (0.2350 — 0.2356 in.) |
| Exhaust | 5.965 — 5.980 mm (0.2348 — 0.2354 in.)

Stem oil clearance STD Intake 0.025 — 0.060 mm (0.0010 — 0.0024 in.)

Exhaust 0.030 ~ 0.065 mm (0.0012 — 0.0026 in.)

Maximum Intake 0.08 mm (0.0031 in.) |
| Exhaust 0.10 mm (0.00339 in.)

Margin thickness STD 1.0 mm (0.039 in.)

. Minimum 0.5 mm (0.020 in.) | |
i Valve spring Deviation | Maximum 2.0 mm (0.079 in.) oo
| Freelength ts 44.78 mm (1.7630 in.) |

| ] Installed tension at 33.3 mm (1.311 in.) 186 — 206 N (19.0 — 21.0 kgf, 41.9 — 46.3 Ibf)

| Valve lifter | Lifter diameter | | 30.966 — 30.976 mm (1.2191 — 2.2195 in.)
Lifter bore diameter | | 31.000 — 31.018 mm (1.2205 — 1.2212 in.)

: Oil clearance STD | 0.024 — 0.052 mm (0.0009 — 0.0020 in.)
: Maximum 0.08 mm (0.0031 in.)

Camshaft. _—«|:-‘ Thrust clearance STD | 0.033 — 0.080 mm (0.0013 — 0.0031 in.)
Maximum 0.12 mm (0.0047 in.)

| Journal oil clearance STD | 0.035 — 0.072 mm (0.0014 — 0.0028 in.)
| Maximum | 0.10 mm (0.0039 in.)

Journal diameter | 26.949 — 26.965 mm (1.0610 — 1.0616 in.)
Circle runout Maximum 0.06 mm (0.0024 in.)

| Cam lobe height STD Intake | 42.31 — 42.41 mm (1.6657 — 1.6697 in.)
. Exhaust 41.96 — 42.06 mm (1.6520 — 1.6559 in.)

Minimum intake 42.16 mm (1.6598 in.)

'. , | Exhaust | 41.81 mm (1.6461 in.)

| Camshaft gear backlash STD 0.020 — 0.200 mm (0.0008 — 0.0079 in.) |

Maximum 0.30 mm (0.0188 in.)

| Camshaft gear spring end free distance 18.2 — 18.8 mm (0.712 — 0.740 in.)
Air intake _ | Warpage Maximum 0.10 mm (0.0039 in.)

Intake air | Warpage Maximum | 0.10 mm (0.0039 in.)
connector

Intake Wearpage a Maximum 0.10 mm (0.0039 in.)
| manifold
| Exhaust | Warpage Maximum 1.00 mm (0.0394 in.)

manifold

| Cylinder block | Cylinder head surface warpage Maximum | 0.05 mm (0.0020 in.)
| | Cylinder bore diameter STD Mark 1 | 93.500 — 93.510 mm (3.6811 — 3.6815 in.)

Mark 2 | 93.510 — 93.520 mm (3.6815 — 3.6819 in.)

Mark 3 | 93.520 — 93.530 mm (3.6819 — 3.6823 in.)

Maximum STD 93.730 mm (3.6902 in.)

0/$0.50 | 94.230 mm (3.7098 in.)
9 a a eta a
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Piston and
} piston ring

Connecting

rod

STD Mark 1

Mark 2

Mark 3

O/S 0.50

Piston oil clearance STD

Piston diameter

Maximum

Piston ring groove clearance . No.1

| No.2

Piston ring end gap . STD No.!

No.2

Oil

Maximum No.1

No.2

Oil

Thrust clearance STD

Maximum.

Connecting rod bearing center wall thickness
Reference Mark 1

Mark 2

Mark 3

Connecting rod oil clearance STD
O/S 0.25

| Maximum

Rod bend Maximum per 100 mm (3.94 in.)

Rod twist Maximum per 100 mm (3.94 in.)

Bushing inside diameter

Piston pin diameter

Bushing oil clearance STD

Maximum

Connecting rod bolt outer diameter STD

Minimum

93.356 — 93.366 mm (3.6754 ~ 3.6758 in.)
93.367 — 93.376 mm (3.6759 ~ 3.6762 in.)

93.377 — 93.386 mm (3.6763 — 3.6766 in.)

93.856 — 93.886 mm (3.6951 — 3.6963 in.)

0.134 — 0.154 mm (0.0053 — 0.0060 in.)

0.174 mm (0.0069 in.)

0.040 ~ 0.080 mm (0.0016 — 0.0031 in.)

0.030 — 0.070 mm (0.0012 — 0.0028 in.)
0.300 ~ 0.500 mm (0.0118 — 0.0197 in)

0.400 ~ 0.600 mm (0.0157 — 0.0236 in.)

0.150 ~ 0.550 mm (0.0059 — 0.0217 in.)

1.100 mm (0.0433 in.)

1.200 mm (0.0472 in.)

1.150 mm (0.0453 in.)

0.150 ~ 0.330 mm (0.0059 — 0.0130 in.)

0.380 mm (0.0150 in.)

1.484 — 1.488 mm (0.0584 — 0.0586 in.)

1.488 ~— 1.492 mm (0.0586 — 0.0587 in.)

1.492 — 1.496 mm (0.0587 — 0.0589 in.)

_ 0,024 ~ 0.053 mm (0.0009 — 0.0021 in.)

0.023 ~ 0.069 mm (0.0009 — 0.0027 in.)

0.08 mm (0.0031 in.)

0.05 mm (0.0020 in.)

0.15 mm (0.0059 in.)

22.005 — 22.017 mm (0.8663 — 0.8668 in.)

21.997 — 22.009 mm (0.8660 — 0.8665 in.)

0.005 ~— 0.011 mm (0.0002 — 0.0004 in)

0.05 mm (0.0020 in.)

7.860 ~ 8.000 mm (0.3094 — 0.3150 in.)

7.600 mm (0.2992 in.)
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STD

Maximum

Thrust clearance

Thrust washer thickness

No.1 STD

U/S 0.25

Others STD

U/S 0.25

Maximum

STD

U/S 0.25

Main journal oil clearance

Main journal diameter

} Main bearing center wall thickness

Mark 1

Mark 2

| Mark 3

Mark 4

Mark 5

Mark 1

Mark 2

Mark 3

Mark 4

Mark 5

STD

U/S 0.25

Maximum

Reference No.1

Others

| Crank pin diameter

Circle runout

Main journal taper and out—of—round Maximum

Crank pin taper and out—of—round Maximum

0.020 — 0.220 mm (0.0008 — 0.0087 in.)

0.300 mm (0.0118 in.)

2.440 — 2.490 mm (0.0961 — 0.0980 in.)

0.020 — 0.038 mm (0.0008 — 0.0015 in.)
0.019 — 0.059 mm (0.0007 — 0.0023 in.)

0.024 — 0.042 mm (0.0009 — 0.0017 in.)

0.023 — 0.063 mm (0.0009 — 0.0025 in.)

0.08 mm (0.0031 in.)

63.985 — 64.000 mm (2.5191 — 2.5197 in.)

63.745 — 63.755 mm (2.5096 — 2.5100 in.)

1.991 — 1.994 mm (0.0784 — 0.0785 in.)

1.994 — 1.997 mm (0.0785 — 0.07886 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.)

1.989 — 1.992 mm (0.0783 — 0.0784 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.)

54.987 — 55.000 mm (2.1648 — 2.1654 in.)
54.745 — 54.755 mm (2.1553 — 2.1557 in)
0.06 mm (0.0024 in.) ,
0.02 mm (0.0008 in.)

0.02 mm (0.0008 in.)

EG-89
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TORQUE SPECIFICATIONS -
Part tightened
et ns at

No.1 idler pulley x Oi} pump |

No.2 idler pulley x No.2 idler pulley bracket

No.1 timing belt cover x Oil pump

Crankshaft pulley x Crankshaft

Camshaft timing pulley x Camshaft
aaRnana annesmennenetinntiniatitn,

Timing belt tensioner x Oil pump

| No.2 timing belt cover x No.3 timing belt cover ° .

Oil dipstick guide x Alternator bracket —

Fluid coupling x Fan bracket
tt ees eae

Camshaft bearing cap x Cylinder head

Rear plate x Cylinder head
| Cylinder head x Cylinder block 12 pointed head

semneenammeemeeiniated

Cylinder head cover x Cylinder head

Exhaust manifold x Cylinder head
Exhaust manifold heat insulator x Exhaust manifold

ecaaepiemmteatnatithth

| Exhaust crossover pipe x Exhaust manifold

Alternator bracket x LH cylinder head
eetaraiiae

Ist

2nd

3rd

Recessed head

PS pump bracket x RH cylinder head

intake manifold, Intake manifold stay x Cylinder head

No.3 timing belt cover x Cylinder head

Camshaft position sensor x RH cylinder head

Intake air connector x Intake manifold

Air intake chamber x Intake air connector

Air intake chamber stay x LH cylinder head
Air intake chamber stay x Air intake chamber

| Engine hanger No.2 x RH cylinder head
Frame crossmember x Engine rear mounting bracketcenReRnER OREN ch a ‘

_—— SOS a fA a

Engine front mounting insulator x Frame
|

Connecting rod cap x Connecting rod

Main bearing cap x Cylinder block

| Rear oil seal retainer x Cylinder block

Engine coolant drain cock x Cylinder block

Engine mounting bracket x Cylinder block
pos —

Oil filter union x Cylinder block

Oil pressure switch x Cylinder block

Alternator adjusting bar x Cylinder block

No.2 idler pulley bracket x Cylinder block

Water bypass pipe x Cylinder block

Rear end plate x Cylinder block __

Drive plate x Crankshaft
Flywheel x Crankshaft

iapeienintatan

Engine rear mounting bracket x Engine rear mounting insulator

Ist

2nd

Ist

2nd

EGOFO~ON

ft-lbf

26

30.
80 in.-lbf

184

81

20
80 inwlbf
71 in. lbf

48 in.-lbf

12 ©

71 in. lbf

25

Turn 90°

Turn 90°

13

53 in.-Ibf

30

TV inslbf

td

LY ~

|

‘-

14

413
80 in.-lbf

——-71 in.-tbf

13

13

30

13seeterre
aretil

25

387

250 18

Turn 90° Turn 90° Turn 90°

61 625 45
Turn 90° Turn 90°

71 in.-lbf

75 inslbf

66 in.-Ibf~~ o



Check Connector

Tachometer

EG-91
ENGINE — EFI SYSTEM

EFI SYSTEM

PRECAUTION

1.

(a)

(b)

2.

(a)

(b)
(c)

(d)

(a)

(b)

saecav—0s

Before working on the fuel system, disconnect the
negative (—) terminal cable from the battery.
HINT: Any diagnostic trouble code retained by the
computer will be erased when the negative (—) termi-
nal cable is removed from the battery.
Therefore, if necessary, read the diagnosis before
removing 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.

BG7ca-01

MAINTENANCE PRECAUTIONS

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 IG© of the check connector.
IN EVENT OF ENGINE MISFIRE, FOLLOWING
PRECAUTIONS SHOULD BE TAKEN
Check proper connection of battery terminal cables,
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
careful to protect the electrical system from water.
PRECAUTIONS WHEN HANDLING OXYGEN
Do not allow oxygen sensor to drop or hit against an
object.
Do not allow the sensor to come into contact with
water. 7
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Lock
Press Down

AIR INDUCTION SYSTEM

4.

2.

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 allow air suction and cause the

engine to run out of tune.

ELECTRONIC CONTROL SYSTEM

1.

O
o

oN

(b)

(a)

(b)

(c)
(d)

(a)

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.
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 EFl parts carefully,
especially the ECU.
Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal
contact can further troubles.
Do not open the ECU cover.
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.
When inspecting a connector with a volt/ohmmeter
Carefully take out the water— proofing rubber if it is a
water— proof type connector.
Insert the test probe into the connector from the
wiring side when checking the continuity, amperage
or voltage.
Do not apply unnecessary force to the terminal.
After checking, install the water — proofing rubber on
the connector securely.



Ss
|

<a

New Gasket

Fuel Rump
Connector

ENGINE — EFI SYSTEM

(c)
(d)
(e)
(f)
(g)

(a)
(b)
(c)

FUEL SYSTEM

EG-93

10. Use SST for inspection or test of the injector or its
wiring connector.
SST 09842-30070

gSeaw—o2

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.

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: 34.3 N-m (350 kgf-cm, 25 ft-Ibf)

Flare Nut Type:
Apply a light coat of engine oil to the flare and tighten
the flare nut by hand. , :
Using SST, tighten the flare nut to the specified
torque.

SST 09631-22020 |
Torque: 30 N-m (310 kgf-cm, 22 ft-Ibf)

HINT: Use a torque wrench with a fulcrum length of
30 cm (11.81 in.).
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Injector
Cover

Insulator -
WA _7 Insulator

“a

Intake Manifold

Check Connector

FP-8 is) Op
+B auslek VEO

Check Connector
N

/L-\\
Fuel Return Hose P

DE

(a)
(b)

(c)

(a)

(b)

(d)
(e)

Observe the following precautions when removing
and installing the injectors. ,
Never reuse the O—ring and insulator.
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 oil.

Install the injector to delivery pipe and intake manifold
as shown in the illustration.

Check that there are no fuel leaks after performing
maintenance anywhere on the fuel system.
Using SST, connect terminals +B and FP of the check
connector.

SST 09843-18020
Turn the ignition switch ON.
NOTICE: Do not start the engine.

Pinch the fuel return hose.
The pressure in the high pressure line will rise to
approx. 392 kPa (4kgf/cm?, 57 psi). In this state,
check to see that there are no leaks from any part of
the fuel system.
NOTICE: Always pinch the hose. Avoid bending as It may

cause the hose to crack.

Turn the ignition switch OFF.
Remove the SST from the check connector.
SST 09843— 18020
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

09205-76030

a=
, 09268-41046 —
es.
BES

Yr (09268-52011)

Cylinder Head Setting Solt

Tightening Adaptor

Injection Measuring Tool Set

Injection Measuring Attachment

09268-45012

09631-22020

09817-16011

09842-30070

ae aaa tatiana

09843-18020

- RECOMMENDED TOOLS

EFI Fuel Pressure Gauge

Power Steering Hose Nut

14 x 17 mm Wrench Set

Back— up Light Switch Tool

Wiring °F” EFI inspection

Diagnosis Check Wire

09082-00040

09200-00010

09258-00030

TOYOTA Electrical Tester.

Engine Adjust Kit .

Hose Plug Set .

Water temp. sensor

ane an are area ere ee ee ee ee ee ee ee ee eee ee ee ee eee ee ee eer ee eer Se eee ee eee eee ee Pe ees Oe ere eee eS TESS Eee TTT Tae

Fuel line flare nut

Knock sensor

EGOCG—1L

Plug for vacuum hose, fuel
hose ete.
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GQ0CH—31

EQUIPMENT }

Graduated cylinder Injector

Carburetor cleaner _ | Throttle body

Sound scope

Torque wrench
| antenna mam aaa Pa

Soft brush | Throttle body

gO7CH~01ENGINE COOLANT
Item | Capacity Classification

w/o Rear Heater 8.0 liters (8.5 US gts, 7.0 Imp. qts) Ethylene—glycol base

_Ww/ Rear Heater , 9.0 liters (9.5 US ats, 7.9 Imp. ats)
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DIAGNOSIS SYSTEM
DESCRIPTION

The ECU contains a built—in self—diagnosis system by which troubles with the engine signal
network are detected and the check engine warning light on the combination meter lights up.

- By analyzing various signals as shown in the later table (See diagnostic codes) 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.
lf 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 codes No. 42, 43 and
51). In this case, TE2 and E1 terminals on the check connector should be connected as shown
later. (See diagnostic codes output (test mode))
In the test mode, even if the malfunction ts corrected, the malfunction code is stored in the ECU
memory even when the ignition switch is OFF (except codes No. 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 diagnostic codes output)
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 diagnostic codes output (test mode))

CHECK ENGINE WARNING LIGHT CHECK

EG43L—0A

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
, light should go off. If the light remains on, the diagno-

“CHECK” Engine Warning Light sis system has detected a malfunction or abnormality

: in the system.

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
(c) Accessories switched OFF
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Check Connector

TE

P19970

No Malfunction

0.26f

ON ON ON ON

OFF OFF OFF
(Seconds)

FIO294

Code No.13 Code No.31

0.52

| ONONON ONONONON

(Seconds)
202824

Malfunction detection
(1st time)
(temporarily recorded)

Malfunction detection
(2nd time)
(Warning light lights up)

pattern
IG SW IG SW IG SW IG SW
ON 1st time OFF ; ON 2nd time OFF

Driving
pattern

EM9413

(d) Engine at normal operating temperature
2.

3.

Turn the ignition switch ON.
CAUTION: Do not start the engine.

Using SST, connect terminals TE1 and E1 of the check
connector.

SST 09843-18020
Read the diagnostic code as indicated by the number
of flashes of the check engine warning light.

Diagnostic Codes

(a) Normal System Operation (no malfunction)
e The light will alternately blink ON and OFF at

0.26 second intervals.

(b) Malfunction Code Indication |

(c)

e In the event of a malfunction, the light will blink
every 0.52 seconds. The 1st number of blinks will
equal the 1st digit of a 2 digit diagnostic code,
and after a 1.5 second pause, the 2nd number of
blinks will equal the second digit. If there are 2 or
more codes, there will be a 2.5 second pause
between each code.

e 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 trouble codes,
indication will begin from the smaller value and con-
tinue to the larger.
2 trip detection logic:
Diagnostic code 21 use "2 trip detection logic”. With
this logic, when a malfunction is first detected, the
malfunction is temporarily stored in the ECU memory.
lf the same case is detected again during the second
drive test, this second detection causes the 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



Check Connector
fe _

EH OyaaiaT | |

| orZ FACheck Connect
i

Flashing

0.131 Seconds

FI3605

TEA.

Check Connector

EG-99
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Test mode:

(a)
(b)

HINT:
@ Compared to the normal mode, the test mode has

an increased sensing ability to detect malfunc-
tions.

e It can also detect malfunctions in the starter
signal circuit and air conditioning signal.

e 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: :
Initial conditions
Battery voltage 11 V or more
Throttle valve fully closed
Accessories switched OFF
Turn the ignition switch OFF.

First, using SST, connect terminals TE2 and E1 of the
check connector.
SST 09843-18020 .
Turn the ignition switch ON to begin the diagnosis in
the test mode.

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. ee

Using SST, connect terminals TE1 and E1 of the check
connector.

SST 09843-18020
Read the diagnostic code as indicated by the number
of flashes of the check engine warning light. |
After the diagnosis check, remove the SST from the
check connector.
SST 09843-18020

RA

Aig hne nS ASN

SHORE IIR
CAN NN 5 * ne



EG-100 ENGINE — EFI SYSTEM
HINT:
@ The test mode will not start if terminals TE2 and

Ei are connected after the ignition switch is
turned ON.

e The starter signal and vehicle speed signal will be
diagnosed by the ECU as malfunctions, and
codes No. 42, and 43 will be output, if the opera-

EG. | tion in step 5 is not done.
ees 3 e When the air conditioning is on or when the

| accelerator pedal is depressed, code “51” (Switch
condition signal) is output, but this is not abnor-
mal.

Hand-Held Tester] DIAGNOSTIC CODE CHECK USING HAND
—HELD TESTER

1. Hook up the hand—held tester to the check connec-
tor.

2. Read the diagnostic codes by following the prompts
on the tester screen.
Please refer to the hand—held tester operator's
manual for further details.

DIAGNOSTIC CODE CANCELLATION

1. After repair of the trouble area, the diagnostic code
retained in memory by the ECU must be canceled out
by removing the EFI fuse (15A) for 10 seconds or
more, depending on ambient temperature (the lower
the temperature it is, the longer the fuse must be left
out) with the ignition switch OFF.
HINT:
e 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 canceled out.
e - If the diagnostic code is not canceled out, it will

be retained by the ECU and appear along with a
new code in the event of future trouble.
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e 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. |

2. After cancellation, do the road test 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.

€@124-O0NDIAGNOSIS INDICATION
1.. When 2 or more codes are indicated, the lowest

number (code) will appear first. —
2. All detected diagnostic codes, except codes No. 42,

43 and 51 under the test mode will be retained in
memory by the ECU from the time of detection until
canceled out.

3. Once malfunction is cleared, the check engine warn-
ing light in the combination meter will go off but the
diagnostic code(s) remains stored in ECU memory.

8G30X-O0L

Hand-Held Tester | ECU DATA MONITOR USING HAND—HELD

TESTER

1. Hook up the hand—held tester to the check connec-
tor. |

2. Monitor the ECU data by following the prompts on the
tester screen.

HINT: Hand—held tester has a “Snapshot” function
Check Connector which records the monitored data.

Please refer to the hand—held tester operator’s
manual for further details.
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interfage Box. ] ECU TERMINAL VALUES MEASUREMENT

4 USING BREAK—OUT—BOX AND HAND—
HELD TESTER
1. Hook up the break~—out—box and hand-held tester

~. to the vehicle.
2. Read the ECU input/output values by following the

prompts on the tester screen.
Break-Out-Box : HINT: Hand—held tester has a “Snapshot” function.

This records the measured values and is effective in
‘the diagnosis of intermittent problems. _
Please refer to the hand—held tester/break—out—
box operator’s manual for further details.
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DIAGNOSTIC CODES

HINT:
e If amalfunction is detected during the diagnostic code check, refer to the circuit indicated in the

table, and turn to the corresponding page.
e Your readings may vary from the parameters listed in the table, depending on the instruments

used.

] uel Check Engine"Number of blinks oP |DTC | of Check Engine | System Warking Light Diagnosis Trouble Area Memory*? be
No. Warning Light | Normal Test |

Z ode Mode |

ATL Output when no other
— elaaoy | Normal — — | code is recorded. , — —

i — ~T | No GorNE signal is not 1s Open or short in crankshaft
| | input to ECU for.2secs. | position sensor or camshaft

RPM , or more after cranking. position sensor circuit.
Po | || Signal ON | N.A. |*NoG signalisnot _—_—‘| « Crankshaft position sensor —

input to ECU for 5 secs. | *« Camshaft position sensor
| FIIG06 and engine revolution _| « Starter

_ is more than 600 rpm °« ECU _ |
| | |. No NE signal to ECU —_| * Open or short in crankshaft

13 | Hil RPM a_| for 1.0 sec. or more at position sensor circuit Oo _
Signal ON N. 1,500 rpm or more. ¢ Crankshaft position sensor

FI1607 | _ ES ECU |
| ‘anition | No IGF signal to ECU for ¢ Open or short in IGF or GT

| | | | | | grit consecutive IGT signals | circuit from igniter to14 Signal ON | NAA. during engine running. e iter OQ |&G-122
eFi1608

i ant ees : Fault in communications )A/T Control |. | : i16 SUUUUUL ON | N.A. | between the engine CPU |e ECU x
Signal and A/T CPU in the ECU.

Open or short in heater | * Open or short in heater
| circuit of oxygen sensor | circuit of oxygen sensor O

for 1.0 sec. or more. (HT)| © Oxygen sensor

stan aaa sane

L — .
At normal driving speed ¢ Open or short in oxygeni f Oxygen | (below 100 kmh 40 mph) sensor circuit "8 oeOf Sensor ON | ON | and engine speed is above| « Oxygen sensor

F11609 | Signal 1,500 rpm), amplitude of | * Open or short in vacuum
oxygen sensor signal (OX) | sensor circuit _

| is reduced to below 0.3V . | e Vacuum sensor
continuously for 60 sec. or | eECU| more.

| *3 (2 trip detection logic)
~ | | Water temp Open or short in water |* Open or short in water

99 if] | | Sensor ON | temp. sensor circuit | temp. sensor circuit
Signal " | for 1.0 sec. or more.(THW)| ¢ Water temp. sensor

Fite10 | “9 __|*ECuU
Intake Air | Open or short in intake —_[ * Open or short in intake air

D4 —_ SLAM. Temp. ON air temp. sensor circuit for| temp. sensor circuit O EG-119
Sensor 1.0 sec. or more. (THA) |e Intake air temp. sensor "

| Fiie11 | Signal © ECU
Oxygen sensor output in | ¢ Open in injector circuit
less than 0.45V for at least | * Fuel line pressure (injector
90 sec. when oxygen sensor} leak, blockage)Air-Fuel is warmed up ang at je orien) system (spark plug,

ll PLT 1,500 rpm or more). igniter _25 Lean ON ON *3(2 trip detection logic) | ° Vacuum sensor (air intake) O
Fl1612 | Malfunction e Open or short in oxygen

sensor circuit
¢ Oxygen sensor
ECU

Y
08161
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DIAGNOSTIC CODES (Cont'd)
Number of blinks Check Engine" |7 rhe ofCheck Engine | System Warning Light | Diagnosis | Trouble Area Memory"? See

- | Warning Light Normal] Test | page
| | | Mode | Mode | | _

Air Flow At engine speed fs below 3,000 | * Open or short in air flow

JILL | rpm open or short detected | meter circuit31 Signal ON | OFF | continuously for 5.0 sec. or Air flow meter EG-143
FI1612 | more in air tlow meter circuit. |* ECU

— ee Perera EY rar ar ay Pee
Idle Speed At idling, open or short * Open or short in idle speed

33 Control ON ON detected continuously for control valve circuit
| Val 10 sec. or more in idle © ISC valve

BE3933| Valve | speed control valve circuit_|* ECU
Throttle Condition a) or b) continues: |° Open or short in throttle

At LLL] | Position ON ON a) VTA <0.1V, and closed sition sensor circuit O |eG-116
: Sensor throttle position switch is OFF.| « Throttle position sensor “11

F11614] Signal b) VTA >4.9V_ eECU |

| SPD signaf is not input to ECU|« Open or short in vehicle :
TNA. Vehicle for vat least 8 Seconds when speed sensor circuit 7

Speed vehicle is running with below |e Vehicle spe __42 Sensor ON ON | condition. . ° Ee speed sensor O
F11615 | Signal * Engine speed 1,800-3,500 rpm

ee ¢ Coolant temp. More than 80

: No starter signal to ECU. © Open or short in starter signal circutt
43 UAL fT] Starter NA ON ¢ Open or short in ignitionswitch 4 _

Signal tN or starter relay circuit
FI1616 | ° ECU

Knock |. No knock sensor 2 signaltoECU |* Open or short in knock
59 LLL | | ] Sensor2 | ON ON for crank revolutions with engine | sensor circuit O

(Left bank) speed 2,000 rpm and 5,600 rpm. | * Knock sensor (looseness) |
F618 | Signal | ° ECU

Knock | Engine control computer mal-53 UAL | | | | Hl | Control ON N.A. | function (for knock control). [e ECU s |EG-162
Fi1619 | Signal |

Knock | No knock sensor signal to |* Open or short in knock
55 | IISIANILINIANM| Senso al on | on | ECUwith engine speed sensor circuit

(Right bank) 1,800 rpm and 5,600 mpm _—s|* Knock sensor (looseness)
| P01923 | Signal _ e ECU ee

Switch Display when A/CisONor [¢ A/C switch system
51 | Searchin | a. | on |NSWISOFF and STAs OFF |+ Throttle postion sensor IDL circuttSic n ' fon } with the check terminals E1 _|¢ Accelerator pedal, cable x —

FI1617 gna | and TE1 connected at Test mode. |e ECU

08163

REMARKS:
*1: “ON” displayed in the diagnosis mode column indicates that the check engine warning light is

lighted up when a malfunction is detected. “OFF” indicates that the check engine warning light
does not light up during malfunction diagnosis, even if a malfunction is detected.

*2: “©” 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 if a malfunction occurs. Accordingly, output of diagnostic results is performed with the
ignition switch ON. |

*3: “2 trip detection logic”. (See step 4 (c) in trouble codes output (normal mode))
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DIAGNOSTIC. TROUBLE CODE DETECTION DRIVING PATTERN
EG7TCL—01

Purpose of the driving pattern
(a} To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that

diagnostic trouble code is no longer detected. 7

DTC No.21 Oxygen Sensor Circuit

Malfunction: Deterioration of Oxygen Sensor

(Engine Speed)
Detection

2,000 rpm

Idling

IG SW OFF

V03159

) Disconnect the EFI fuse (15A) for 10 seconds or more with the ignition switch OFF.
Initiate test mode. (Connect terminals TE2 and E1 of the check connector with the ignition switch

OFF.) | :
Start the engine, and warm it up with all the accessories switched OFF.
Let the engine idle for 3 minutes.
Maintain the vehicle speed at 50 — 65 km (31 ~ 40 mph).
Keep the vehicle running for 1 — 2 minutes after starting acceleration.
HINT: If a malfunction exists, the check engine warning light will light up after approx. 60 seconds
from the start of acceleration. — |
NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction will not be
possible.

GOG
O”
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN (Cont'd)

Purpose of the driving pattern
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that

diagnostic trouble code is no longer detected. : ,

SEEN NEG

DTC No.25 Air—Fuel Ratio Lean Malfunction

Malfunction: Open or Short in Oxygen Sensor

(Engine Speed)

Detection

2,000 rom weccencoe a et

_ Detection
@)Oy

Idling Te 4
IG SW OFF - 

|

F16483
VO7S40

HINT: Before this test, check the feedback voltage for the oxygen sensor.
Disconnect the EFI fuse (15A) for 10 seconds or more with the ignition switch OFF.
Initiate test mode. (Connect terminals TE2 and E1 of the check connector with the ignition switch
OFF.)
Start the engine, and warm it up with all the accessories switched OFF.
Let the engine idle for 3 minutes.
Accelerate rapidly to 4,000 rpm 3 times.
Maintain 2,000 rpm for 90 seconds.
HINT: lf any malfunction is detected, the check «engine warning light will light up during step ©.
NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction will not be

possible.

©
QOo

OO
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN (Cont’d}

Purpose of the driving pattern
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that

diagnostic trouble code is no longer detected.

DTC No.25 Air—Fuel Ratio Lean Malfunction
Malfunction: Open or short in Injector Circuit, Injector Leak or Blockage

(Engine Speed) 8)

5,000 rpm -fe---------2222 22 seanaeeecaasanessetquscossnceavoseuugsvossosesoees =

idting | a J
IG SW OFF I | — _ a

| Pree (Time)

F16461 
vOrSAI

@ Disconnect the EFI fuse (15A) for 10 seconds or more with the ignition switch OFF.
Initiate test mode. (Connect terminals TE2 and E1 of the check connector with the ignition switch
OFF.)

@) Start the engine, and warm it up with all the accessories switched OFF.
@) Let the engine idle for 3 minutes. a

(After the engine is started, do not depress the accelerator pedal.)
@ If the malfunction is not detected during idling, race the engine without any load at approx. 2,000

rpm for 60 seconds.
HINT: If a malfunction exists, the check warning light will light up during the 5 minutes idling
period or within 60 seconds of starting racing.
NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction will not be

possible.
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DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN (Cont’d}
Purpose of the driving pattern ,
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that

diagnostic trouble code is no longer detected.

CNS

DTC Nos.52, 53,55 Knock Sensor Circuit
Malfunction: Open or short in Knock Sensor -

(Engine Speed) , )

Idling -

IG SW OFF
(Time)

F16461 
VO?S41

@ Start the engine, and warm it up.
2) Let the engine idle for 3 minutes. :
@ With the A/C ON, quickly race the engine to 5,000 rpm 3 times.

(Replay depress the accelerator pedal and suddenly release it.) |
HINT: If a malfunction exists, the check engine warning light will light up when the engine quickly
raced.
NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction will not be

possible.
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EG-109

EQUTT—OA

DIAGNOSIS CIRCUIT INSPECTION

EFI 15A.

Ignition Switch

Battery

1. Does check engine warning light come on
| when ignition switch is at ON?

NO

Does check engine warning light come on
when engine ECU terminal W is grounded to the
body?

. NO
Check bulb, fuse and wiring between engine
ECU and ignition switch.

Repair or replace.

* [Rivangineissaraar avonee cRwhenDoes check engine warning light go off when
the engine is started?

NO

Check wiring between engine ECU and
check engine warning light.

OK

Is there diagnostic code output when check
connector terminals TE1 and E1 connected?

YES

Does check engine warning light go off after
repair according to malfunction code?

YES

System OK

Engine ECU

Check Engine
Warning Light

Check Connector

Teo O re

$05115

YES
System normal.

YES | Check wiring between
engine ECU terminal E1 ay anu
and body ground. : g °

BAD:

Repair or replace. ,

YES :
System normal.

BAD .

NO. | Check wiring between engine ECU terminal TE1
and check connector terminal TE1, and engine .
ECU terminal E1 and check connector terminal E1.

, OK
NO | °: , Try anotherFurther repair required. engine ECU.

_—_____ Cancel out diagnostic code.

V06410



EG-110 ENGINE — EF] SYSTEM
TROUBLESHOOTING w/ VOLT, OHMMETER

HINT:
e 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.

e Before beginning inspection, it is best to first make a simple check of the fuses, H—- fuses, fusible
© link and the condition of the connectors. |

=" @ ~~ The following troubleshooting procedures are based on the supposition that the trouble lies in
either a short or open circuit within the computer. _ |

e 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, H—FUSES AND FUSIBLE LINK LOCATION
§6128-OF

LJ
mom

==

Spy
a EL GR O

Z
S —— —J ZX Fuse

N= — _— , IGN 7.5A

Po POUL ST | rc
Te Ab ) “STARTER 7.5A°

Fuse Fuse | Fuse
"ALT 100A” “AM2 30A° “AM1 50A°

$05102
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EFI SYSTEM CHECK PROCEDURE —

PREPARATION
(a) Disconnect the connectors from the ECU.
(b) 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.

512944 (c) Reconnect the connectors to the ECU.
HINT:
e Do all voltage measurements with the connec-

tors connected. |
@e Make sure 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.



EG-112
ENGINE — EFI SYSTEM

Engine (and ECT) ECU Terminals

Terminal NameSymbol | _Terminal Name Symbol! ime
#10 [INJECTOR SL__| ECT LOCK - UP SLENOID a
#20 | INJECTOR — NE© | CRANK POSITION SENSOR [ENGINEGROUND
| #30 | INJECTOR | [NE | CRANK POSITION SENSOR | EVP

#40 | INJECTOR _ _ SP8.. VEHCLE SPEED SENSOR _|. ——
| #50 | INJECTOR << — _—

#60_| INJECTOR _ — | — aa |
= VGC [SENSORS

== ____ | G© | CRANKSHAFT POSTIONSENSOR| OD1_[ CRUISECONTROL ECU _
= — G__ | GRANKSHAFTPOSTIONSENSOR| OD2 |ODCUTSWITCH

Eo3 | POWER GROUND SP2@ | VEHCLE SPEED SENSOR
[HT1 | OXYGEN SENSORHEATER| VG_ | AIR FLOW METER

| — |. {VTA _[THROTTLEPOSITIONSENSOR| LL
| NSW_| NEUTRAL START SWITCH | KNK1 |KNOCK SENSOR (RIGHT TBANK)) 2

STA_| STARTERRELAY _ KNK2 | KNOCK SENSOR (LEFT BANK) |_--—~_
| 1GF_| IGNITER ea =

Si__| ECT No.1 SOLENOID THA _| INTAKE AIR TEMP. SENSOR | SP1
IGT3 | IGNITER | VAF, | VARIABLE RESISTER, TE2

OX1 | OXGEN SENSOR
ES on en

IGT2 |IGNITER ss —C{_—«COIL_ | OIL TEMP. SENSOR POWER SELECT SWITCH

IGT1 | IGNITER _ _____|_&2_| SENSORS GROUND DOUBLE TANK INDICATOR
RSO_| ROTARY SOLENOID lL | FPMV | RET
RSC_| ROTARY SOLENOID THW_| WATER TEMP, SENSOR AIRCONDITIONER ss

— _— — IMO__| TRANSPONDER KEY COMPUTER
= E3 | SENSORS GROUND | IMt | TRANSPONDER KEY COMPUTER |

VF1_| CHECK CONNECTOR TRANSFER NEUTRAL SWITCH
L_— | Ww FPR2 | SUB FUEL PUMP RELAY

S2__| ECT No.2 SOLENOID | —-
E01 | POWER GROUND | {DLO | __ BATT | BATTERY

| E02 | POWER GROUND [ SNOW1| SECOND START MODE SWITCH | FPMi | MAIN FUEL PUMP
— ________| SNOWo| SECOND START MODE INDICATOR | FPR2

= oo | CHECK CONNECTOR 4WD
| — __|. BK_| STOP LAMP SWITCH

L4_|L4SEITCH _ — FPR1 | CIRCUIT OPENING RELAY
TT | TDCL — | —

Engine (and ECT) ECU Terminals | +B | BATTERY _

Feusjoorjooe}actpesy & | 2 17
vofvta] | | json] fsowires} | | [7 ]ser] real puleno

VAVAVAVA pawilacs| 1 [ren ror / ear
a VAVAVA NER 2c: CP AE)

V08160
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Engine ECU Wiring Connectors Voltage

Throttle valve fully closed

Throttle valve fully open 2.7-5.2

#10

neo E01#30 | |#40 ~ Eo2 | IGSWON
#50 |
#60

THA - E2 IG SW ON Intake airtermperature 20°C (68°F) | = 0.5 -3.4 | EG-119 |
THW - E2 IGSWON Coolant temperature 80°C (176° | 02-10 | EG-120 |

IG SW ON

| 7 | STA-€1 | Cranking EG-121
| IGT1 .
| 8 IGT2 - E1 Idling Pulse generation | EG-122

IGT3 , ,

RSC . .| 9 RSO 7 E1 IG. SW ON Engine ECU connectors disconnected
ae Se eee

10 | W- Et NO ‘ing (Check engine waming light off) and engine So EG-124

Engine (and ECT) ECU Terminals

WA
Siete el oacfoue] Trea) oxs 2

W08162
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No. | Terminals — Trouble Condition STD voltage
1 +B- E1 | No voltage IG SW ON | gata

Engine ECU
EFI Relay

_EFI15A rm _tis

ye 1

IGN 7.5A

Ignition
Switch

~ AM230A

V08150

oO) | @ There is no voltage between ECU terminals +B and E14.
ECU | | | (IG SW ON) __ | ,

) | @ Check that there is voltage between ECU terminal +B and
Voltmeter body ground. (IG SW ON)

NO OK ,V
lo E1 +B

O% ©) Check wiring between ECU terminal E1 and body
y $01997 ground.

OK BAD |/ECU _,. © |
= Try another ECU. Repair or replace.

ja

Voltmeter Check fuses, H-fuse, fusible link and ,
¥ ignition switch. Repair or replace.

O © +B
5 OK

Check EFI main relay. BAD Reota
ce._ = y so2000| | (See page EG-150) p

— OK —
ECU \ @ 7
= Check wiring between EFI main relay Repair or reo!

and battery. | pair or repiace.

Ohmmeter |
CA) _

o

1 Or

= 802001 |
W08193



—_

Terminals

BATT - E1 No voltage

ENGINE — EFI SYSTEM EG-115

STD voltage

Engine ECU

EFI 15A

V03131

Check that there is voltage between ECU terminal BATT and body
@ ground. |

NO OK

® Check wiring between ECU terminal E1 and body
ground. : :

BAD

| Repair or replace.

OK

Try another ECU. |

Check fuse and fusible link.

OK

Repair or replace.

y v07515



EG-116

.

VCC - E2

, VTA- E2

Throttle Position Sensor

Voltmeter
CV

| Condition STD voltage
ee SV

No voltage Throttle valve fully closed 0.3 - 0.8V
Throttle valve fully open 2.7 = §.2V

ENGINE — EFI SYSTEM

Engine ECU

08158

« VCC-E2

® There is no voltage between ECU terminals V2 and E2.
(IG SW ON)

@) Check that there is voltage between ECU terminal +B and
body ground. (IG SW ON)

OK. NO

} os , Refer to No.1.@) Check throttle position sensor. (See page EG-114)

BAD | OK

Repair or replace.
a Ty

Check wiring between ECU and throttle
position sensor. .

BAD

Repair or replace
wiring.

08190
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ECU ‘Ilo There is no specified voltage at ECU terminals VTA and E2. —
(IG SW ON)

T { 4 —

| Voltmeter ) Check that there is voltage between ECU terminals VCC and E2.
Cw - ra (IG SW ON)

| JO OK
~ - Refer to VCC-E2 trouble

section.

@) Check throttle position sensor. BA Repair or replace. |D

OK

Check wiring between ECU and _BAD |.
throttle position sensor. epair or replace

OK

STII LIGA ELLA |fans =
TILL

y $05127

Try another ECU.

08196
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#10 E01
te ~9-14V

| | : Injector
a, ae, No.1

—7

Ignition Switch | Tp

Engine ECU

V03130

#10#20 #30 #40 #50 #60 ® | | @ There is no voltage between ECU terminals #10 ~ #60 and E01
, ECU and/or E02. (IG SW ON)

, | | @ Check that there is voltage between ECU terminal #10 ~ #60 and
body ground.

Voltmeter — —___-
NO OK |

EQ1} E02 Check wiring between ECU terminal E01 and/or E02 and
¥_$01990 body ground.

— __ _ OK BAD
#10 #20 #30 #40 #50 #60 @ | Try another ECU. | Repair or replace. |

ECU

) Check H-fuse, fuse, fusible link and BAD ,
Velimeter | ignition switch. Repair or replace.

©: | OK

@ Check resistance of each injector.
STD resistance: 13.4-14.29

OK BAD

Replace injector.

Check wiring between ECU terminal BAD ,
#10 ~ #60 and battery. Repair or replace.

V08197
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acti

| No. Terminals

5 THA - E2

Intake Air Temperature Sensor

prvmae

Trouble Condition STD voltage
No voltage “ia swon Intake alr temperature 20°C (68°F) |__0.5-3.4V _

Engine ECU

FI3572

Vv 07532

‘O) @ There is no voltage between ECU terminals 7 THA and E2.
(iG SW ON)ECU

| Check that there is voltage between ECU terminal +B and body
Voltmeter ground. (iG SW ON)

Eo] |THA | 7= Tre
° OK — ,

__ __ y_$05100 Refer to No.1.
a 

(See page EG-114)

ECU Q) a
— ss YY —

Check wiring between ECU terminal E1 and body ground.

Voltmeter * OK BAD
PV) . ,
C) @) Check intake air temp. sensor. Repair or replace.

/-0 |

BAD | OK

— Replace intake Check wiring between ECU and air temp.
airtemp. sensor. | sensor. |

—dl

) |
PO1656

Intake Air Temp.
Sensor OK

Ohmmeter
_ Try another ECU. Repair or replace.

ares

V03192
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| No. | Terminals Trouble | Condition STD voltage ,
[6 | THW-E2 | Novoltage | IGSWON. | Coolanttemperature 80°C (176°F) | 0.2-1.0V

Engine ECU

Water Temperature Sensor

F13S72

Y 07518

Ere. seman astmees as . a

O) @ There is no voltage between ECU terminals THW and E2.
ECU | | (ig sw on)

® Check that there is voltage between ECU terminal +B and body
Voltmeter ground. (IG SW ON)

E21) THW |Or OK NO
ie)

Refer to No.1.
__ (See page EG-114)

LECU _ ly
| =i 1 Check wiring between ECU terminal E1 and body ground

Voltmeter OK |BAD .
| fow

C) . | | @ Check water temp. sensor. | Repair or replace.

BAD OK
= Y $02000

Replace water Check wiring between ECU and water
— = @ | temp. sensor. temp. sensor.

Water Temp. OK | BAD
Sensor

Try another ECU. , Repair or replace.
Ohmmeter

| matmammonmnata

aE} | ee \
P01627

V08191



ENGINE — EFI SYSTEM

7 STA- E1

Ignition Switch

Voltmeter ‘

oi STA
©

Et

Ohmmeter

Starter y

EG-121

aan

Condition STD voltage

Park/Neutral
Position Switch

STA

yp Et

Engine ECU

VO8i51

® There is no voltage between ECU treminals STA and E1. |
(IG SW START) |

ennmeeatmnmed

Check starter OK | Check wiring between ECU terminal STA
operation. and ignition switch terminal ST1.

BAD OK BAD

Repair or replace.

nanan

@

Se on ea a ae a

Check wiring between ECU terminal E1 and body
ground.

OK

Try another ECU. ,

Check H-fuses, fusible link, battery,

BAD

Repair or replace.

wiring, ignition switch and starter relay.
BAD Repair or replace.

OK

Check that there Is voltage at starter terminal 50.
(IG SW START) STD voltage: 6-14V

| OK NO 7

Check starter. Check wiring between ignition switch
terminal ST2 and starter termminal 50.

©)

Y yors20
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8 IGT (1~ 3) -E1 No voltage idling Pulse— Senge
- eae enpepens an

Engine ECUIgnition Switch

on

e ®

®

C AM2
| 3 30A

— |

Battery |

° Igniter |

L __ __ ~ ~~

V0S153

O)ai|~ @ There is no voltage between ECU terminals IGT and E1.

; ee

Voltmeter © Check that there is voltage between ECU terminal IGT and body
_ IGT \ ground.

Sea | | NO
O E1

IGT2 IGT1 @ Check wiring between ECU Repai :
y $02034 terminal E1 and body ground. opair oF replace.

Try another ECU.

Voltmeter

_|_ Nets | | Check H-fuse, fuse fusible linkand | BAD |
aay ignition switch. Repair or replace.
O} —

) IGT2 IGT1_ |

mocen |
pO ___ 802010] | Check wiring between ECU and

battery. Repair or replace.

ECU \ @|

Check igniter. (See IG section) BAD Repair or replace.
Ohmmeter

a E1‘oO

Or

'

= y 502001

VO8195
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Terminals STD voltage

Engine ECU

Engine ECU
No voltage connecters disconnected

EFI Relay
} EFI 15A ey

pee de
| AM2 30A od IGN 7.5A

Ignition Switch

03152

ternal tai i

There is no voltage between treminals RSC or RSO and E1 or
(4) ECU connector. |

(IG SW ON, Engine ECU connectors diconnected)

ts

Check that there is voltage between ECU terminal +B and body
ground. (IG SW ON)

Refer to No.1.
(See page EG-114)

ottatn oan vntatataatatiaaes

| OK

Check resistance beween ISC valve
terminals +B and RSC or RSO.

| @ STD resistance: 19.3 - 22.30
B Cold: 17.0 - 24.59

BAD.| Replace ISC valve.

V08198
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Terminals Trouble STD voltage
| No trouble (Check engine warning light off)

W-Et No voltage and engine running. 9-14V

Engine ECU

To Ignition ONO
Switch (IG1) Gauge

10A Check Engine
Warning Light

Combination Meter

FI0728

® There is no voltage between ECU terminals W and E1.
(idling)

ay | Check that there is voltage between ECU terminal W and bodyVoltmeter |
CV} —+— .

E1VW)Ww

_ —_— __¥ S02013} @ Check wiring between ECU terminal E1 and body
_ ground.

ECU @ —

yt jaa tN

Voltmeter : |
Vv -

Je

O: S Check GAUGE fuse (10A) and check
—— engine warming light.

ECU @ | Repair or replace.

i Fuse blows again

A W and fuse. Repair or replace.
O 0 E1 : , ,

= : vy $02001

V08194
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Hand-Held Tester | REFERENCE VALUE OF ENGINE ECU
: DATA

HINT: Engine ECU data can be monitored by hand—
held tester.

1. Hook up the hand—held tester to the check connec-
tor.

2. Monitor engine ECU data by following the prompts on
Check Connector the tester screen.

Please refer to the hand—held tester operator's
manual for further details.

REFERENCE VALUE FOR ENGINE ECU DATA
(Engine at normal operating temp.)

Engine cold to hot ; Gradually decreases
f INJECTOR

Engine idling at norma! operating temp. *1 Approx. 1.8 — 3.0 msecs —

IGNITION Increase engine speed | Gradually increases

Engine idling at normal operating temp. °1 Approx. 22 — 46 %

A/C switch ON Duty ratio increases
ISC DUTY | oo, , | : i,

A/T shifting in “D’ position Duty radio increases

ignition switch ON (Do not start engine.) Approx. 28 — 70%

ENGINE
SPD RPM kept stable (Comparison with tachometer) No great changes

| Engine idling at normal operating temp. °1 3.8—5.5 g/sec.
AIR FLOW ; ;

| Increase engine speed Gradually increases |

COOLANT a °
Engine at normal operating temp. 80 — 95°C (176 — 203°F). *2

TEMP.

Closed throttle position Below 5°

| THROTTLE Wide open throttle Above 70°

‘| From closed throttle position to wide open throttle Gradually increases

| VEHICLE SPD During driving (Comparison with speedometer) No large differences
} TARGET A/F oo

3 Engine idling at normal operating temperature 2.50 + 1.25 V |

A/F FB LEFT
“3 RPM stable at 2,500 rpm with normal operating temp. ON

NSW SIGNAL When shifting from “P” or ’N” position into a position

*5 other than “P” or "N”.

OxL °3 | RPM stable at 2,500 rpm RICH LEAN is repeated.
eaten Saat



EG-126 ENGINE — EFI SYSTEM
*1: All accessories and A/C are switch OFF. |
*2: If the water temperature sensor circuit is open or shorted, the engine ECU assumes an engine

coolant temp. value of 80°C (176°F). |
*3: w/ oxygen sensor only.
*4: When feedback control is forbidden, O V is displayed.
*5: A/T only. .

Indicator Light DOUBLE TANK SYSTEM .
FUEL LEVEL WARNING LIGHT CHECK

1. The option tank light will come on when the ignition
switch is at ON and the engine is not running.

2. When the engine ts started, the option tank warning
light should go in case the fuel tank changeover

-01

:

Sub Fuel | | switch is off. If the light blinks on, the double tank
Gauge system has detected a malfunction or abnormality in

the system.
GQ7CP—01

DIAGNOSTIC CODES OUTPUT

To obtain an output of diagnostic codes, proceed as
follows:

1. Initial conditions
(a) Battery voltage 11 V or more
(b) Accessories switched OFF
2. Turn the ignition switch ON.

CAUTION: Do not start the engine.

Check Connector 3. Using SST, connect terminals TE1 and E1 of the check
—— connector.

SST 09843-18020
4. Read the diagnostic code as indicated by the number

of flashes of the check engine warning light.

Diagnostic Codes
(a) Normal System Operation (no malfunction)

e The light will alternately blink ON and OFF at
ON ON ON ON 0.26 second intervals.

No Malfunction

0.26

OFF OFF OFF

(Seconds)
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(b) Malfunction Code Indication
Code No.13 Code No.32 @ In the event of a malfunction, the light will blink

0.52 every 0.52 seconds. The 1st number of blinks will— ON ON ON ONONON ONON equal the 1st digit of a 2 digit diagnostic trouble
— FU Wore UU LW orel L code, and after a 1.5 second pause, the 2nd
| _ _ number of blinks will equal the second digit. If

4.5 2.5 4.5 there are 2 or more codes, there will be a 2.5
(Seconds) second pause between each code.

Y sets e = 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 trouble codes,
indication will begin from the smaller value and con-
tinue to the larger.

1.5

EG78C ~02DIAGNOSTIC CODES

HINT: |
e — If a malfunction is detected during the diagnostic trouble code check, refer to the circuit indicated

in the table, and turn to the corresponding page.
@ Your readings may vary from the parameters listed in the table, depending on the instruments

used.
@ To memorize the following cords after the engine has started and abnormal condition (any failure)

has occurred when 6 seconds and more have been passed.

Number of Blinks
of Fuel Level Diagnosis Trouble Area
Indicator Light

| — LULU Normal. , | se

L _ | FI1401
| | ¢ When fuel tank changeover switch in e Circuit opening relay or |

"OFF". fuel tank select relay ormain fuel pump wire harnese |11 __ LJ L ¢ Circuit opening relay in always "OFF" © | — system || or fuel tank select relays contacts are
. not conducted or wire harness of main

. . fuel pump is open. -

$0417

| e When fuel tank changeover switch in ¢ Fuel tank select relay
| | ANN "OFF".

13

¢ Fuel tank select relay in always "ON".
eee neme F11807

Y vost
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Code | Number of Blinks |
No of Check Engine , Diagnosis Truble Area

Warning Light
—_— + ee — ae ameter —

* When fuel tank changeover switch in
"OFF".

23 SUL ¢ Sub fuel tank forcing driving relay in
| always “ON” or sub fuel pump wire

harnese ts short to power subly line.

¢ Sub fuel pump wire harnese.
system.

— — er $$ _

¢ When fuel tank changeover switch in ¢ Circuit opening relay or
"ON’. fuel tank select relay or

| | sub fuel pump wire harnese
32 SUV ° Circuit opening relay in always "OFF" system.

or fuel tank select relay contacts are
not conducted or sub fuel pump wire

_harnese is open.
T cenit —_eo oe et Pe a atid

@

e When fuel tank changeover switch in
"ON".

~ © Fuel tank solenoid return
valve wire hamese system.

33 | VLU
e Wire harnese between changeover

switch and fuel tank solenoid return
valve is open.

_ _BE3933 __

¢ When fuel tank changeover switch in ¢ Fuel tank select relay.
"ON",42 SUM | e Fuel tank select relay

wire harnese system.¢ Fuel tank select relay will not
Fit61S changeover.

¢ When fuel tank changeover switch in | ¢ Main fuel pump wire harnese
] | | | ] 1 | fl "ON". system.

44

¢ Main fuel pump wire harnese is short
e , { ; ; |

Z sosta0} to power Subly line

Y
03122

TROUBLESHOOTING w/ VOLT, OHMMETER mmoowees

HINT:
e Before beginning inspection, it is best to first make a simple check of the fuses, M—fuses, H—

fuse and the condition of the connectors.
e The following troubleshooting procedures are based on the supposition that the trouble lies in

either a short or open circuit within the computer.
e 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.

Engine (& ECT) ECU Terminals mes

(See EFI system check procedure in Troubleshooting w/volt,Ohmmeter.)
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Engine (& ECT) ECU Terminals
(See engine (& ECT) ECU terminals in Troubleshooting w/volt, Ohmmeter.)

Engine (& ECT) ECU Wiring Connectors Voltage

ConditionTerminals

FPMV - E01 Fuel tank change over switch

|isON — 9-14FPM1 ~ E01 Fuel tank change over switch . pte| ting | Funtnkctange versie isOFF| =0-2
FPM2 - E01

Engine Terminal's

Eo%|ero}r2o| st] s2| su psoscleve| / tH] | /] JetsiTesknwoxiinay €a|vac| Jne-|o~ fre-bonruiprsy [stalevof se qAcsacrfood| w [Oly ar]
cod Jes ar] /Jou}es rr] /por//|ve|/

V03103
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FUEL PUMP
-ON-—VEHICLE INSPECTION

1. CHECK FUEL PUMP OPERATION
(a) Using SST, connect terminals +B and FP of the check

Check Connector 4 Y , -connector.SS, §ST 09843—18020 |
(b) Turn the ignition switch ON.

NOTICE: Do not start the engine.

Check Connector
=I)

(c) 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 these parts:
e H-—fuse (ALT 100A)
e M-—fuse (AM1 40A, AM2 30A)
@ Fuses (EFI 15A, IGN 7.5A)
@ EFI main relay
e Circuit opening relay
e Fuel pump
e@ Engine ECU
Sd Wiring connections

(d)) Turn the ignition switch to LOCK.
(e) Remove the SST from the check connector.

SST 09843— 18020

2. CHECK FUEL PRESSURE
(a) Check the battery positive voltage is above 12 V.
(b) Disconnect the negative (—) terminal cable from the

battery.
(c) Remove the union bolt and 2 gaskets, and disconnect

the fuel inlet hose from the fuel filter outlet.
CAUTION:

e Put a shop towel under the fuel filter.

e Slowly loosen the union bolt.

(d) Install the fuel inlet hose and SST (pressure gauge) to
the fuel filter outlet with the 3 gaskets and SST (union
bolt).

Yy SST 09268-45012
ww f / ] Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)

(eo) Wipe off any splattered gasoline.
Reconnect the negative (—) terminal cable to theee, f)= SST (f]) jfenion) — battery.

SST (g) Using SST, connect terminals +B and FP of the check(Union Bolt)
connector.
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(h)
(i)

(i)

(k)

(I)
(m)

(n)

(0)

(p)

(q)
— (r)

EG-131

SST 09843-18020
Turn the ignition switch ON.
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 these parts:
@ Fuel hoses and connections
@ Fuel pump
e Fuel filter

e Fuel pressure regulator
@e VSV for fuel pressure control
Remove the SST from the check connector.
SST 09843— 18020 a
Reinstall the No.2 timing belt cover with the bolts.
Torque: 9 N-m (90 kgf-cm, 80 in.-Ibf

Start the engine. ,
Disconnect the vacuum sensing hose from the fuel
pressure regulator, and plug the hose end.
Measure the fuel pressure at idle.
Fuel pressure:

265 — 304 kPa (2.7 — 3.1 kgf/cm’, 38 — 44 psi)

Reconnect the vacuum sensing hose to the fuel pres-
sure regulator. ,
Measure the fuel pressure at idle.
Fuel pressure:

— 226 — 265 kPa (2.3 — 2.7 kgf/cm’, 33 — 38 psi)

if pressure is not within the specification, check the
vacuum sensing hose and fuel pressure regulator.
Stop the engine.
Check that the fuel pressure remains as specified for 5
minutes after the engine has stopped.

- Fuel pressure:

(s)

(t)

(u)

(v)

(w)

147 kPa (1.5 kgf/cm’, 21 psi) or more

If pressure is not within the specification, check the
fuel pump, pressure regulator and/or injectors.
After checking fuel pressure, disconnect the negative
(—) terminal cable from the battery and carefully
remove the SST to prevent gasoline from splashing.
SST 09268—45012 ,
Remove the other union bolt, 3 gaskets and fuel pipe
from the delivery pipes.
Reinstall the fuel pipe with 4 new gaskets and the 2
union bolts.
Torque: 34.3 N-m (350 kgf-cm, 25 ft-Ibf)

Reconnect the negative (—) terminal cable to the
battery.
Check for fuel leakage.
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FUEL PUMP INSPECTION
eayvca-01

CAUTION: Do not smoke or work near an open flame

when working on the fuel pump.

1. REMOVE FUEL TANK
(See Pub. No. RM517E on page BO—79)

cel kd ales te iat
SNS cna OSEUNAS Tet 8 Sets!

2. REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK

(a) Disconnect the fuel pump connector.
(b} Remove the 7 bolts.
(c) Pull out the pump bracket assembly.
(d} Remove the gasket from the pump bracket.

INSPECT FUEL PUMP ,
INSPECT FUEL PUMP RESISTANCE

(a} Using an ohmmeter, measure the resistance between
the terminals. ,
Resistance: At 20° (68°F): 0.2—0.3 Q

If the resistance is not as specified, replace the fuel
and/or set plate.

>

B. INSPECT FUEL PUMP OPERATION
Connect the positive (+) lead from the battery to
terminal (+) of the connector, and the negative (—)
lead to terminal (—). Check that the fuel pump oper-
ates.

NOTICE:

e These tests must be done quickly (within 10 sec-

onds) to prevent the coil from burning out.

@e Keep the fuel pump as far away from the battery as
possible. |

e Always do switching at the battery side.

If operation is not as specified, replace the fue! pump
and/or plate.
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3. REINSTALL FUEL PUMP BRACKET ASSEMBLY
FROM FUEL TANK |

(a) Install a new gasket to the pump bracket.
(b) Pullin the pump bracket assembly.
(c) Install the 7 bolts.
‘Torque: 3.5 N-m (35 kgf-cm, 30 in.-Ibf)

(d) Connect the fuel pump connector.
4. REINSTALL FUEL TANK

(See Pub. No. RM517E on page BO— 79)
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COMPONENTS FOR REMOVAL AND
INSTALLATION

Fuel Pump Assembly

Fuel Tank Assembly

Drain Plug ©

6.5 (66, 57 In.Ibf) -———_--_&

Fuel Tank Band

Fuel Tank Protector

N-m (kgf-cm, ft-lbf)| : Specified torque
@ Non-reusabie part

$05230
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- FUEL PUMP REMOVAL
EG7CR-01

CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

1. REMOVE FUEL TANK
(See Pub. No. RMI517E on page BO— 79)

2. DISCONNECT FUEL PUMP CONNECTOR

3. REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK

(a) Remove the 7 bolts.
Torque: 3.5 N-m (36 kgf-cm, 31 in.-Ibf)

(b) Pull out the pump bracket assembly.
(c) Remove the gasket from the pump bracket.

NOTICE: Do not damage the fuel pump filter.

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY a

Clip

Fuel Hose

Fuel Pump Clip
Bracket

Fuel Pump

Fuel Pump Filter

4

Clip —__©

Rubber Cushion

@ Non-reusable part
$05141
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FUEL PUMP DISASSEMBLY

1. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET
(a) Pull off the lower side of the fuel pump from the pump

bracket.
(b) Disconnect the fuel pump connector.
(c) Disconnect the fuel hose from the fuel pump, and

remove the fuel pump.
(d) Remove the rubber cushion from the fuel pump.

€a7cs~Ot

2. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Using a small screwdriver, remove the clip.
(b) Pull out the pump filter.

ASSEMBLY HINT: Install the pump filter with a new
clip.

FI6376

FUEL PUMP ASSEMBLY

Assembly is in the reverse order of disassembly.

FUEL PUMP INSTALLATION

Installation is in the reverse order of removal.
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FUEL PRESSURE REGULATOR
COMPONENTS FOR REMOVAL AND
INSTALLATION

GG1AC—1N

PCV Hose

Air Assist Hose

! Ry, EVAP Hose
Water (Ce | ,
Bypass —~ S

(

ie? e g (3 Check Connector
18 (180, 13) cis! ; + Se

: ~] 1 4 & Air Intake Connector Assembly
| bit ley c

L
f

uy
, Fuel Return Hose

ek Brake Booster Hose
— eames

Fuel Pressure Regulator

Fuel ReturnTOA |Les ANG C | Hose

[N-m (kgf-cm, ft-lbf) |: Specified torque
@ Non-reusable part ,

505136
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FUEL PRESSURE REGULATOR REMOVAL
1. REMOVE INTAKE CONNECTOR

(See cylinder heads removal in Engine Mechanical)
2. DISCONNECT FUEL RETURN HOSE FROM FUEL

PRESSURE REGULATOR
HINT: Put a suitable container or shop towel. under the
pressure regulator.

_3. REMOVE FUEL PRESSURE REGULATOR
_ (a) Remove holding bolt the engine wire to the LH cylin-

der head cover. — ,
(b) Disconnect the protector from the bracket on the RH

cylinder head cover, and lift up the engine wire.

(c) Remove the 2 bolts, and pull out the pressure regula-
tor.

(d) Remove the O-ring from the pressure regulator.

&e7CU-01

FUEL PRESSURE REGULATOR
INSTALLATION

1. INSTALL FUEL PRESSURE REGULATOR
(a) Apply a light coat of gasoline to a new O-ring, and

install it to the pressure regulator.
(b) Attach the pressure regulator to the LH delivery pipe.

New O-Ring (c) Check that the pressure regulator rotates smoothly. —
CORRECT NOTICE: If it does not rotate smoothly, the O—ring may
<—_ 1C be pinched, so remove the pressure regulator and repeat

Delivery Pipe ~ Regulator steps (a) to (c) above.

(d) Install the pressure regulator with the 2 bolts.
Torque: 8 N-m (80 kgf-cm, 71 in.-Ibf)

(9) Install the engine wire with the bolt.
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2. CONNECT FUEL RETURN HOSE TO FUEL
PRESSURE REGULATOR
NOTICE: Be sure to insert the hose up to the stopper and
clip it.

3. INSTALL INTAKE AIR CONNECTOR
(See cylinder heads installation in
Engine Mechanical)

4. CHECK FOR FUEL LEAKS

INJECTOR __
COMPONENTS FOR REMOVAL AND
INSTALLATION

Throttle Position Sensor Connector

oy.

H H PY y ‘Engine Wire t- fake
PCV Hose Ce ¢

» PS Air Hose——>-" “A

Air Intake
Chamber Assembly @ Gasket

Air Intake
( Connector

anion] [34.3(350, 25) | Assembly
13 (1 a0, 10) © Gasket Fuel Return

Fuel Inlet |, HoseRH Delivery Pipe ' de
. 8 ee

t aa a K ee Brake Booster
i = uel R “Hose

gs Hose eturn : a9 t—Fuel Hose
@0-Ring Ground Strapee Injector

@ Gasket o0- aN

[34.3(850, 25) | |
LH Delivery Pipe 63

N-m (kgf-cm, ft: Ibf) |: Specified torque
@ Non-reusable part

$05124
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EGTCY-—01

INJECTORS REMOVAL

A.

2.

aye Oey

O
o 

-

- (a)

(b)
(c)
(d)

1.

Pressure Regulator
(From Vehicle) .

(a)
(b)

(c)
)recor Se

SST (Attachment)
Y P19986

U7 ~sst (Hose)

O-Ring

(d)
(e)

(f)

Vinyl Tube

REMOVE AIR INTAKE CHAMBER ASSEMBLY
(See cylinder heads removal in Engine Mechanical)
REMOVE FUEL PRESSURE REGULATOR

(See fuel pressure regulator removal)
DISCONNECT FUEL INLET PIPE
CAUTION: Catch leaking fuel in a container.

REMOVE FUEL PIPE
DISCONNECT INJECTOR CONNECTORS
REMOVE DELIVERY PIPES AND INJECTORS
NOTICE: Be careful not to drop the injectors when rem-

oving the delivery pipes.

Remove the 4 bolts, delivery pipes together with the 6
injectors.
Remove the 4 spacers from the intake manifold.
Pull out the 6 injectors from the delivery pipes.
Remove the 2 O-rings and 2 grommets from each
injector.

EOTCW--01

INJECTIONS INSPECTION

INSPECT INJECTOR RESISTANCE
Using an ohmmeter, measure the resistance between
the terminals.
Resistance:

At 20°C (68°F): Approx. 13.8 Q
lf the resistance is not as specified, replace the
injector.

INSPECT INJECTOR INJECTION
CAUTION: Keep injector clear of sparks during the test.

Disconnect the fuel inlet pipe from the fuel tube.
Connect SST (attachment and hose) to the fuel tube.
SST 09268—41046 (09268 —5201 1)
Connect the fuel return hose, SST (union) and SST
(hose) to the fuel pressure regulator.
SST 09268-41046 (09268-41091)

Install the O—ring to the injector.
Connect SST (union and hose) to the injector, and hold
the injector and union with SST (clamp).
SST 09268-41046
Put the injector into the graduated cylinder.
HINT: Install a suitable vinyl hose onto the injector to
prevent gasoline from splashing out.
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(g) Using SST, connect terminals +B and FP of the check
connector.

SST 09843— 18020
(h) Turn the ignition switch ON.

NOTICE: Do not start the engine.

(i) 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:

55 —. 70 cm* (3.3 — 4.3 cu in.) per 15 sec.
Difference between each injector:

6 cm? (0.4 cu in.) or less

lf the ignition volume is not as specified, replace the
injector. ,

3. INSPECT LEAKAGE ,
(a) In the condition above, disconnect the test probes of

SST (wire) from the battery and check the fuel leakage
from the injector.
SST 09842-30070
Fuel drop:

1 drop or less per minute

(b) Turn the ignition switch to LOCK.
(c) Disconnect the negative (—) terminal cable from the

battery. |
(d) Remove the SST.

SST 09268—41045
(e) Remove the SST from the check connector.

SST 09843— 18020 :

EG7CX-01

INJECTIONS INSTALLATION

1. TEMPORARILY INSTALL INJECTORS AND
DELIVERY PIPES

New O-Ring (a) Install 2 new grommets to each injector. |
(i (b) Apply a light coat of spindle oil or gasoline to 2 new O

—rings and install them to each injector.

New Insulator .

New Grommet



ENGINE — EFI SYSTEM

(c)

(d)

(e)
(f)

(g)

(h)

(i)

(a)

(b)

While turning the injector clockwise and. counter-
clockwise, push it to the delivery pipes. Install the 6
injectors.
Position the injector connector outward. |

Place the 4 spacers in position on the intake manifold.
Place the delivery pipes with the 6 injectors in position
on the intake manifold.
Temporarily install the 4 bolts holding the delivery
pipes to the intake manifold.

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 outward.
CONNECT INJECTOR CONNECTORS

. INSTALL FUEL PIPE AND TIGHTENING
DELIVERY PIPE HOLDING BOLTS
Install the fuel pipe with 4 new gaskets and the 2
union bolts.
Torque: 34.3 N-m (350 kgf-cm, 25 ft-Ibf) |

Tighten the 4 bolts holding the delivery pipes to the
intake manifold.
Torque: 13 N-m (130 kgf-cm, 10 ft-Ibf)

CONNECT FUEL INLET PIPE
Temporarily install the union and 2 new gaskets, and
connect the fuel pipe. :
Install the clamp bolt.
Torque: 8 N-m (80 kgf-cm, 71 in.-Ibf)
Tighten the union bolt. SO
Torque: 34.3 N-m (350 kgf-cm, 25 ft-Ibf)

INSTALL FUEL PRESSURE REGULATOR
(See fuel pressure regulator installation)
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6. VISUALLY INSPECT AIR ASSIST LINES AND

CONNECTIONS
Look for loose connections, sharp bends or damage.

7. INSTALL INTAKE AIR CONNECTOR
(See cylinder heads installation in
Engine Mechanical)

Y P2t217

AIR FLOW METER
COMPONENTS FOR REMOVAL AND
INSTALLATION

EGovd—15

Air Flow Meter

305126

EGICY—Ot

AIR FLOW METER REMOVAL

1. DISCONNECT AIR CLEANER HOSE FROM AIR
FLOW

2. REMOVE AIR FLOW METER
(a) Disconnect the air flow meter connector.
(b) Remove the 2 bolts and air flow meter.

Torque: 6.9 N-m (70 kgf-cm, 61 in.-Ibf)
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P12397

Ohmmeter

~aa7/
O PIBIG E

fl €2 }

Voltmeter

my THA — E2.

AIR FLOW METER INSPECTION

1. INSPECT AIR FLOW METER RESISTANCE
Using an ohmmeter, measure the resistance between
terminals THA and E2. |

THA — E2 —20°C (—4°F) :

)
80°C (176°F)

If the resistance is not as specified, replace the air
flow meter.

0.4 — 0.7 kQ

2. INSPECT AIR FLOW METER OPERATION
(a) Connect the air flow meter connector.
(b) Using a voltmeter, connect the positive (+) tester

probe to terminal VG, and negative (—)-tester probe to
terminal E3.

(c) Blow air into the air flow meter, and check that the
, voltage fluctuates. ,

If operation is not as specified, replace the air flow
meter.

(d) Disconnect the air flow meter connector.

AIR FLOW METER INSTALLATION

Installation is in the reverse order of removal.
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THROTTLE BODY
ON —VEHICLE INSPECTION

1. INSPECT THROTTLE BODY
Check that the throttle linkage moves smoothly.

EGTCZ-08

2. INSPECT THROTTLE POSITION SENSOR
(a) Apply vacuum to the throttle opener.
(b) Disconnect the sensor connector.
(c) Using an ohmmeter, measure the resistance between

each terminal.

Throttle valve Between
Resistance

condition terminals

Fully closed VTA — E2 0.28 — 6.4kQ |

(d) Reconnect the sensor connector.

Ohmmeter

Q
Ske

3. M/T:
INSPECT DASHPOT (DP)

(a) Allow the engine to warm up to normal operating
temperature.

(b) Check idle speed.
Idle speed:

700 + 50 rpm

(c) Remove the cap, filter and separator from the DP.

(d) Maintain engine speed at 2,500 rpm or more.
(e) Plug the VTV hole with your finger.
(f) Release the throttle valve.
(g) Check the DP is set.

DP setting speed:
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EG-146

/

ENGINE — EFI SYSTEM

(h)

(i)

(j)

(a)

(b)

(c)

(d)

(e)
(f)
(g)

If the setting speed is not as specified, adjust it with
_ the DP adjusting screw.

Remove your finger from the hole and check that the
engine returns to idle speed in approx. 1 second.

Reinstall DP separator, filter and cap. ,
HINT: Install the filter with the coarser surface facing
the atmospheric side (outward). |

INSPECT THROTTLE OPENER
Allow the engine to warm up to normal operating
temperature.

Check idle speed.
Idle- speed:

700 + 50 rpm

Disconnect the vacuum hose from the throttle opener,
and plug the hose end.
Check the throttle opener setting speed.
Throttle opener setting speed:

900 — 1,950 rpm

If the throttle opener setting is not as specified, re-
place the throttle body.
Stop the engine.
Reconnect the vacuum hose to the throttle opener.
Start the engine and check that the idle speed returns
to the correct speed.
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£2136~-22

COMPONENTS FOR REMOVAL AND
INSTALLATION |

Air Cleaner Hose

Cruise Control Actuator CablePS Air Hose \
Air Hose.
(from Air Pipe)

Throttle Position Sensor Connector hs"
Accelerator Throttle Cable

| \ Cable
18 (180, 13) |

. — Vacuum
| Hose

Water Hose

ISC Valve
Connector

. oT air Assist Hose

Throttle Body

$02101

N-m (kgf-cm, ft-Ibf)| : Specified torque
@ Non-reusable part —

$05104
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THROTTLE BODY REMOVAL

1.
2.

(b)

1.

(a)

(b)

DRAIN ENGINE COOLANT
DISCONNECT CABLES
Disconnect these cables
(1) w/ Cruise control:

Cruise control actuator cable
(2) Accelerator cable
(3) A/T:

, Throttle cable
REMOVE AIR CLEANER HOSE
REMOVE THROTTLE BODY
Disconnect these hoses and connectors:
(1) Throttle position sensor connector
(2) ISC valve connector
(3) Vacuum hose of throttle opener

_ (4) Water bypass hose (from water bypass pipe)

(5) Water hose (from intake manifold)
(6) Air assist hose

Remove the 2 bolts, 2 nuts, throttle body and gasket.
Torque: 18 N-m (180 kgf-cm, 13 ft-Ibf)

INSTALLATION HINT: Place a new gasket on the air
intake chamber facing the protrusion upward.

ES7D1—01

THROTTLE BODY INSPECTION

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 throt-
tle position sensor and ISC valve.
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Ohmmeter Vacuum

2. INSPECT THROTTLE VALVE
(a) Apply vacuum to the throttle opener.
(b) Check that there is no clearance between the throttle

stop screw and throttle lever when the throttle valve
is fully closed.
Throttle valve fully closed angle: 10°

3. INSPECT THROTTLE POSITION SENSOR
(a) Apply vacuum to the throttle opener.
(b). Insert a thickness gauge between the throttle stop

screw and stop lever.
(c) Using an ochmmeter, measure the resistance between

-each terminal.

Clearance between Between
; Resistance

lever and stop screw terminals

Throttle valve fully
VTA — E2 2.0 — 11.6 kQ

open ,

VC — E2
err

THROTTLE BODY INSTALLATION

Installation is in the reverse order removal.
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Check Connector

Ht

TE1 €E1

P19970

P21126

Check Connector

TE1

P19970

ENGINE — EFI SYSTEM

ISC VALVE
-ON-—VEHICLE INSPECTION

1. INSPECT ISC VALVE OPERATION
(a) Initial conditions:

e Engine at normal operating temperature
e Idle speed checked correctly
e Transmission in neutral position
e A/C switch OFF

(b) Using SST, connect terminals TE1 and E1 of the check
connector.
SST 09843—18020

(c) After engine speed is kept at approx. 1,000 rpm for 5
seconds, check that it returns to idle speed.
if the engine speed operation is not as specified,
check the ISC valve, wiring and ECU.

(d) Remove the SST from the check connector.
SST 09843— 18020

2. INSPECT ISC VALVE RESISTANCE
NOTICE: “Cold” and “Hot” in the following sentences ex-

press 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).

(a) Disconnect the ISC valve connector.
(b) Using an ohmmeter, measure the resistance between

terminal +B and other terminals (RSC, RSO).
Resistance:

Cold: 17.0 — 24.5 Q

Hot: 21.5 — 28.5 Q

If resistance is not as specified, replace the ISC valve.
(c) Reconnect the ISC valve connector.
3. INSPECT AIR ASSIST SYSTEM
(a) Initial conditions:

e Engine at normal operating temperature
Idle speed checked correctly@

e Transmission in neutral position
e A/C switch OFF

(b) Using SST, connect terminals TE1 and E1 of the
check connector. |

~ §ST 09843-18020 |
(c) After engine speed is kept at 900 — 1,300 rpm for 10

seconds, check that it returns to idle speed.
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(d) Stop the engine.
(e) Disconnect the air assist hose from the ISC valve, and

plug it. :
(f) Start the engine and check that the idle speed reaches

500 rpm or below (the engine may stall).
If the idle does not reach 500 rpm or below, check for
a leak between the air assist hoses, pipe and injectors.

(g) Remove the SST from the check connector.
SST 09843— 18020

(h) Reconnect the air assist hose to the ISC valve.

COMPONENTS FOR REMOVAL AND

INSTALLATION

Air Assist Hose Zo

Air Cleaner Hose
Cruise Control Actuator Cable

Throttle Cable

Vacuum Hose

Throtlile Position
Sensor Connector

PS Air Hose Q,
CGISC Valve & €) C. cr

Connector NN *.
18 (180, 13) SN . ’,

Throttle Body

o”

Water Bypass
Hose

r°°o
?o- N

v

‘

%

- 
o

o
 o

w
 o

w
 a

:

. Air Assist Hose

“

‘, - ’& Le

VEX .@ Gasket C Av
AGE |

N-m (kgf-cm, ft-Ibf) | : Specified torque

@ Non-reusable part
$05125
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ENGINE — EFI SYSTEM

(a)

(b)

ISC VALVE INSPECTION

GO138-—6X

ISC VALVE REMOVAL

REMOVE THROTTLE BODY
(See throttle body removal) -
REMOVE ISC VALVE
Remove the 4 screws, ISC valve and gasket.
INSTALLATION HINT: Place a new gasket on the
throttle body.

EGODN—1H

INSPECT ISC VALVE OPERATION
Connect the positive (+) lead from the battery to
terminal +B and the negative (—) lead to terminal
RSC, and check that the valve is closed.

Connect the positive (+) lead from the battery to
terminal +B 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

Installation is in the reverse order removal.
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EFI MAIN RELAY
EFI MAIN RELAY (Marking: EFI)
INSPECTION
1. REMOVE EFI MAIN RELAY

LOCATION: In the engine compartment relay box.

YS:

A. EFI
CY” Main Relay

ES
t MRIS

S;

nee

£0660-—03

305034

2. INSPECT EFI MAIN RELAY CONTINUITY
(a) Using an ohmmeter, check that there is continuity

between terminals 1 and 2.
If there is no continuity, replace the relay.

(b) Check that there is no continuity between terminals 3
and 4.
If there is continuity, replace the relay.

3. INSPECT EFI MAIN RELAY OPERATION
(a) Apply battery positive voltage across terminals 1 and

2.
(b) Using an ohmmeter, check that there is continuity

between terminals 3 and 4.
If operation is not as specified, replace the relay.

4. REINSTALL EFI MAIN RELAY

T
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CIRCUIT OPENING RELAY
COMPONENTS FOR REMOVAL AND

INSTALLATION

| Engine Hood
Release Lever

- Circuit Opening Relay

$05229

CIRCUIT OPENING RELAY INSPECTION

1. REMOVE CIRCUIT OPENING RELAY
2. INSPECT CIRCUIT OPENING RELAY CONTINUITY
(a) Using an ohmmeter, check that there is continuity

| between terminals 1 and 2.
If there no continuity, replace the relay.

(b) Check that there is no continuity between terminals
3 and 4,
lf there continuity, replace the relay.

3. INSPECT CIRCUIT OPENING RELAY OPERATION
(a) Apply battery positive voltage across terminals 1 and

2.
(b) Using an ohmmeter, check that there is continuity

between terminals 3 and 4.
If operation is not as specified, replace the relay.

4. REINSTALL CIRCUIT OPENING RELAY

T
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WATER TEMPERATURE SENSOR
COMPONENTS FOR REMOVAL AND

&G703-01

INSTALLATION

| PS Air Hose ,
High-Tension Cords and Cord Clamps | Water Temp

Sensor Oil
Connector DipstickGasket Water Temp

Sensor o
o—-® Gasket

Camshaft Position
Sensor Connector

@ Gasket
$02418

N-m (kgf-cm, ft-Ibf) | : Specified torque
@ Non-reusable part

218839

80704 —01

WATER TEMPERATURE SENSOR
INSPECTION

1. DRAIN ENGINE COOLANT
2. DISCONNECT UPPER RADIATOR HOSE FROM

WATER OUTLET
3. REMOVE NO.2 TIMING BELT COVER

(See timing belt removal in Engine Mechanical)
4. REMOVE FUEL PIPE

5. REMOVE WATER TEMPERATURE SENSOR
{a) Disconnect the water temperature sensor connector.
(b) Using SST, remove the water temperature sensor and

gasket.
SST 09205— 76030
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Ohmmeter
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ENGINE — EFI SYSTEM

(b)

10.

11.

INSPECT WATER 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 water
temperature sensor.

REINSTALL WATER TEMPERATURE SENSOR

Install a new gasket to the water temperature sensor.
Using SST, install the water temperature sensor.
SST 09205-76030
Torque: 20 N-m (200 kgf-em, 14 ft-lbf)
Connect the water temperature sensor connector.
REINSTALL FUEL PIPE
Install the fuel pipe with 4 new gaskets and the 2
union bolts.
Torque: 34.3 N-m (350 kgf-cm, 25 ft-ibf)

REINSTALL NO.2 TIMING BELT COVER
(See timing belt removal in Engine Mechanical)
RECONNECT UPPER RADIATOR HOSE TO WATER
OUTLET
REFILL WITH ENGINE COOLANT
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KNOCK SENSOR
COMPONENTS FOR REMOVAL AND
INSTALLATION

Throttle Position Sensor Connector
ISC Valve meaner q Air Intake Chamber AssemblyIgnition coil < |

Connector e EVAP Hose

@ Gasket

Fuel Return Hose

Engine Wire

&

High-Tension Cord with Ignition Coil

Pe 
o

p
 a

p
 gw

uts
 

a
e

 
a 

a
e

 
a

>“LJ
==w, 1®

9

Engine Wire ? [_ 18 (180, 13)
i S c- >

; Snake Air °_4 Brake Booster HoseConnector a haan Connector .
Assembly “Reet Fuel Return Hose

Ground Strap Fuel Pressure
e © Gasket po Regulator

Water Temp Sender
Gauge vonmecier@ Gasket

InjectorHigh-Tension Cords _—‘ntake Manifold ’ gr Connectorand Cord Clamps ‘0
Engine Wire
Protector

Heater Hose

Water Bypass Pipe
Knock Sensor 2

Camshaft Accelerator
Position
Sensor
Connector intake Chamber1S

Alternator |
Drive Belt

0.1 Fan Pully

Fan with
Fluid Coupling No.1 Throttle

Cable Clamp

N-m (kgf-cm, ft-Ibf) | : Specified torque
@ Non-reusable part

$05138
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KNOCK SENSOR INSPECTION
1. DRAIN ENGINE COOLANT

2. REMOVE NO.2 TIMING BELT COVER
(See timing belt removal in Engine Mechanical)

3. REMOVE INTAKE AIR CONNECTOR
(See cylinder heads removal in Engine Mechanical)

aaa : (See fuel pressure regulator removal)
, | 5. REMOVE INTAKE MANIFOLD ASSEMBLY

(See cylinder block removal in Engine Mechanical)
6. REMOVE WATER BYPASS PIPE AND KNOCK

SENSOR WIRE | |
(See cylinder block removal in Engine Mechanical)

7. REMOVE KNOCK SENSORS ,
Using SST, remove the knock sensor.
SST 09817-16011

E@7CM—O1

8. INSPECT KNOCK SENSORS
Using an ohmmeter, check that there is no continuity
between the terminal and body.
If there is continuity, replace the sensor.

9. REINSTALL KNOCK SENSORS
Using SST, install the knock sensor.
SST 09817-16011 ,
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

10. REINSTALL WATER BYPASS PIPE AND KNOCK
SENSOR WIRE :
(See cylinder heads installation in
Engine Mechanical)

11. REINSTALL INTAKE MANIFOLD ASSEMBLY
(See cylinder heads installation in
Engine Mechanical)

12. REINSTALL FUEL PRESSURE REGULATOR
(See fuel pressure regulator installation)

13. REINSTALL INTAKE AIR CONNECTOR
(See cylinder heads installation in
Engine Mechanical)

14. REINSTALL NO.2 TIMING BELT COVER
(See timing belt installation in Engine Mechanical)

15. REFILL WITH ENGINE COOLANT
16. RECHECK ENGINE COOLANT LEVEL
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+B 7 | ~ OXYGEN SENSOR
Ohmmeter SN (Ww / TWC)

A nh ISS OXYGEN SENSOR INSPECTION Ea7CK—01

INSPECT HEATER RESISTANCE OF HEATED
OXYGEN SENSORii / (a) Disconnect the oxygen sensor connector.

(b) Using an ohmmeter, measure the resistance between
the terminals +B and HT.
Resistance:

At 20°C (68°F): 11-16 Q
If the resistance is not as specified, replace the
sensor.

Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

(c) Reconnect the oxygen sensor connector.

rae
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EG-160
ENGINE — EFI SYSTEM

Voltmeter

Ohmmeter

VARIABLE RESISTOR
(w/o TWC) © -
VARIABLE RESISTOR INSPECTION
1.

(a)
(b)

(c)

(d)
(e)

(a)
(b)

(c)

INSPECT POWER SOURCE VOLTAGE OF VARIABLE
RESISTOR |
Disconnect the variable resistor connector.
Turn the ignition switch ON.

Using a voltmeter, measure the voltage between con-
nector terminals VCC and E2 of the wiring harness
side.
Voltage:

45-—-5.5V

Turn the ignition switch to LOCK.
Reconnect the variable resistor connector.

INSPECT POWER OUTPUT OF VARIABLE
RESISTOR
Turn the ignition switch ON.
Connect a voltmeter to terminals VAF and E2 of the
ECU, and measure the voltage while slowly turning
the idle mixture adjusting screw first fully counter—
clockwise, and then fully clockwise by using SST.
SST 09243-00020
Check that voltage changes smoothly from 0 V to
approx. 5 V.
HINT: There is no sudden jump up to 5 V or down to
0 V.

INSPECT RESISTANCE OF VARIABLE RESISTOR
Disconnect the variable resistor connector.
Using an ohmmeter, measure the resistance between
terminals VCC and E2 of the variable resistor.
Resistance:

4-—-6kQ
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(c) Using SST, turn the idle mixture adjusting screw fully
counterclockwise.
SST 09243-00020

(d) Connect the ohmmeter to terminals VAF and E2 of the
variable resistor, and turn the idle mixture adjusting
screw fully clockwise and check that the resistance
value changes from approx. 5 kQ to0 kQ according-
ly.

(e) Reconnect the variable resistor connector.

Ohmmeter

IDLE CO CHECK AND ADJUSTMENT

CHECK AND ADJUST IDLE CO
(See idle CO check and adjust

in Engine Mechanical)
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ECU |
COMPONENTS FOR REMOVAL AND
INSTALLATION

Bo0Es—ON

ECU AN
No.4 Heater to Register Duct

EG104~-06

ECU INSPECTION

(See Troubleshooting in EFl System)
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FUEL CUT RPM > |
FUEL CUTOFF RPM INSPECTION

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

EG7CI~—O1

Tachometer 2. CONNECT TACHOMETER TO ENGINE
- Connect the test probe of a tachometer to terminal IG

@ of the check connector.
NOTICE:
e Never allow the tachometer terminal to touch

ground as it could result in damage to the igniter

and /or ignition coil. ,
e As some tachometers are not compatible with this

ignition system, we recommend that you confirm

the compatibity of your unit before use.
3. INSPECT FUEL CUT OFF RPM
(a) Increase the engine speed to at least 3,500 rpm.
(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
(Vehicle speed less than 25 km/h (16 mph), with

brake OFF)

4. DISCONNECT TACHOMETER FROM ENGINE
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SERVICE SPECIFICATIONS
SERVICE DATA |

ar an

Fuel pressure
LT aD

Fuel pressure at no vacuum

regulator

Fuel pump Resistance at 20°C (68°F)
Injector ” Resistance a i

Injection volume

Difference between each cylinder

Fuel leakage
L —Air flow moter | 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)

Resistance (THA — E2)

Throttle body Throttle valve fully closed angle
DP setting speed (M/T)

Throttle opener setting speed

oxygen sensor

Variable

resistor

Throttle | Clearance between stop screw and lever
position O mm (0 in.) 7 VTA — E2
sensor Throttle valve fully open VTA — E2

_ | VC — £2
ISC valve | Resistance (+B — RSO or RSC) at cold

, at hot
Water temp. Resistance at —20°C (—4°F)
sensor 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)

Heated | Heater coil resistance at 20°C (68°F)

EGOZA~-15

265 — 304 kPa (2.7 — 3.1 kgf/cm’, 38 — 44 psi)

Approx. 13.8 ©

55 — 70 cm’ (3.3 — 4.3 cu in.) per 15 sec.

6 cm? (0.31 cu in.) or less

1 drop or less per minute

10 — 20kQ

4-7kQ

2—3k®

0.9 ~ 1.3kQ

0.4 -0.7kQ—

0.2 ~ 0.4kQ
10°

1,800 — 2,200 rpm

900 — 1,950 rpm

0.28 — 6.4 kQ

2.0 ~ 11.6 kQ

2.7 ~ 7.7 kQ

17.0 — 24.59 |

21.5 — 28.5 0 —

10 — 20k

4-7kQ

2-3kQ

0.9 ~ 1.3kQ

0.4 ~ 0.7 kQ

0.2 ~04kQ

11-162

Voltage (VCC — E2)

Resistance
aT

Fuel cut rpm Fuel return rpm

45-55 V

4-6kQ
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EGOEE-2K

TORQUE SPECIFICATIONS
Part tightened

Le eer rere
| Fuel line (Union bolt type)

Fuel line (Flare nut type) using SST

Fue! inlet pipe x Intake manifold 71 in Ibf

71 inslbfFuel pressure regulator x LH delivery pipe
LY

| Delivery pipe x Intake manifold
ae eee tanta

i Fuel pump bracket assembly x Fuel tank

Fuel pipe x Body
ean

Fuel tank band x Body

a
" o
l

Fuel tank protector x Fuel tank, Body
peswene asso eraartaatan teen a a —

Fuel tube clamp bracket x Fuel tank o
l

o
l 48 in.-Ibf .

27 in. Ibf

13 in.-Ibf

71 inslbf

Fuel! tank filler pipe x Fuel tank
_

Fuel evaporation vent tube x Fuel tank
setae anand ees atest

co O
oFuel pressure regulator x LH delivery pipe

Air flow meter x Air cleaner cap O
o

ve
]

NO

Throttle body x Air intake chamber 180

Water temp. sensor x Intake manifold 200
Knock sensor x Cylinder block 400
Heated oxygen sensor x Front exhaust pipe, Center exhaust pipe 200

}

: 
w

i:
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COOLING SYSTEM
PREPARATION _
RECOMMENDED TOOLS

09042-00010 Torx Socket T30. Radiator support

Eo1D3-08

EQUIPMENT |
na

Heater Thermostat
amas

Radiator cap tester
certapetaiateh teeta mma anes ae

Thermometer | | Thermostat
Torque wrench

EQ1D4—058

ENGINE COOLANT
item Capacity Classification
A i

w/o Rear Heater | 8.0 liters (8.5 US qts, 7.0 imp. qts) Ethylene—glycol base
w/ Rear Heater 9.0 liters (9.5 US qts, 7.9 Imp. qts)

SSM (SPECIAL SERVICE MATERIALS)

08826-00100 Seal Packing 12828,
THREE BOND 12828 or equivalent

(FIPG)

amas

Water pump
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COOLANT CHECK

1. CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR .
The coolant level should be between the "L” and
“F” lines, when the engine is cold. ,
lf low, check for leaks and add coolant up to the
"F” line.

2. CHECK ENGINE COOLANT QUALITY
(a) 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.

(b) There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole,
and the coolant should be free from oil.
if excessively dirty, replace the coolant.

(c). Reinstall the radiator cap.
3. REPLACE ENGINE COOLANT
(a) 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.

(b) Loosen the drain plugs, and drain engine coolant.
(c) Close the drain plugs.
(d) Slowly fill the system with coolant.

e Use a good brand of ethylene—glycol base cool-
ant and mix it according to the manufacturer’s
directions.

e Using coolant which includes more than 50 %
ethylene—glycol (but not more than 70 %) is
recommended.

NOTICE:

e Do not use an alcohol type coolant.

e The coolant should be mixed with demineralized

water or distilled water. ,

Capacity: ,
w/o Rear Heater

8.0 liters (8.5 US qts, 7.0 Imp. qts)
w/ Rear Heater

9.0 liters (9.5 US qts, 7.9 Imp. qte)
(e) Reinstall the radiator cap.
(f) Warm up the engine and check for leaks.
(g) Recheck the coolant level and refill as necessary.



tate a ctalet aegere"ecy

EG-168

Camshaft Position \ La"
Sensor Connector

ENGINE — COOLING SYSTEM

WATER PUMP ;
COMPONENTS FOR REMOVAL AND
INSTALLATION

No.2 Fan Pulley

Knock Pin |

RH Camshaft
Timing Pulley

LH Camshaft
Timing Pulley

Dust Boot

gn
om

—_
— .

-

Water Inlet-
| i No.2 Oil Cooler Hose

Thermostat

@ Non-reusable part
$05123
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WATER PUMP REMOVAL

1.

(a)

(b)

(a)
(b) .

(a)

(b)

WATER PUMP INSPECTION

EG-169

£61D6-—00

REMOVE TIMING BELT
(See timing belt removal in Engine Mechanical)
REMOVE THERMOSTAT
DISCONNECT NO.2 OIL COOLER HOSE FROM
WATER PUMP
REMOVE WATER PUMP
Remove the 7 bolts and water pump.

INSPECT WATER PUMP
Visually check the air hole and water hole for coolant
leakage.
lf leakage is found, replace the water pump.
If engine coolant has leaked onto the timing belt,
replace the timing belt.
Turn the pulley, and check that the water pump bear-
ing moves smoothly and quietly.
If necessary, replace the water pump.
INSPECT FLUID COUPLING
Remove the 4 nuts and fan from the fluid coupling.
Check that the fluid coupling is not damaged and that
no silicon oil leaks.

- |f necessary, replace the fluid coupling.

INSPECT FAN PULLEY BRACKET
Check the turning smoothness of the fan pulley.
If necessary, replace the pulley bracket.
Reinstall the fan to the fluid coupling with the 4 nuts.
Torque: 5.4 N-m (75 kgf-cm, 48 in.-Ibf)
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Seal Packing

ENGINE — COOLING SYSTEM

WATER PUMP INSTALLATION

1.
(a)

(b)

PO
N

INSTALL WATER PUMP
Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the

water. pump and cylinder block.
e Using a razor blade and gasket scraper, remove

all the old packing (FIPG) material from the
gasket surfaces and sealing groove.

@ Thoroughly clean all components to remove all
the loose material.

e Using a non—residue solvent, clean both sealing
surfaces. |

Apply seal packing to the water pump groove.
Seal packing: |

Part No. 08826—00100 or equivalent

@e Install a nozzle that has been cut toa 2 — 3mm
(0.08 — 0.12 in.) opening.

HINT: Avoid applying an excessive amount to the
surface. |
e Parts must be assembled within 5 minutes of

application. Otherwise the material must be re-
moved and reapplied. ,

e immediately remove nozzle from the tube and
reinstall cap. |

Install the water pump with the 7 bolts.
Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

CONNECT NO.2 OIL COOLER HOSE
INSTALL THERMOSTAT
INSTALL TIMING BELT
(See timing belt installation in Engine Mechanical)
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THERMOSTAT
THERMOSTAT REMOVAL

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
2. DISCONNECT LOWER RADIATOR HOSE

£a1D8—0s8

3. REMOVE WATER INLET AND THERMOSTAT |
(a) Remove the 3 nuts, water inlet and thermostat with

gasket from the water pump.
Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

INSTALLATION HINT: Install the thermostat with the
jiggle valve downward.

(b) Remove the gasket from the thermostat.
INSTALLATION HINT: Use a new gasket.

€a1DG—08

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.
c00601 : = Valve opening temperature:

80 — 84°C (176 — 183°F) |

If the valve opening temperature is not as specified,
replace the thermostat.

(c) Check the valve lift.
Valve lift:

At 95°C (203°F): 8.5 mm (0.335 in.) or more

If the valve lift is not as specified, replace the thermo-
Stat. :

(d) Check that the valve is fully closed when the. thermo-
consoo Me : stat is at low temperatures (below 40°C (104° F)).

lf not closed, replace the thermostat.

casva—o1

THERMOSTAT INSTALLATION

Installation is in the reverse order of removal.
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RADIATOR
RADIATOR CLEANING

RADIATOR INSPECTION
1.

(b)
(c)

(a)

&6074—0M

_ Using water or steam cleaner, remove any mud or dirt
from the radia tor core.
NOTICE: If using a high pressure type cleaner, be careful

not to deform the fins of the radiator core. (i.e. Maintain

a distance between the cleaner nozzle and radiator core.)

REMOVE 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. |
INSPECT RADIATOR CAP
NOTICE:
@ If the radiator cap has contaminations, always rinse

it with water. ,

e Before using a radiator cap tester, wet the reliof
valve and pressure valve with engine coolant or

water.

Using a radiator cap tester, pump the tester and meas-
ure the relief valve opening pressure.
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)

HINT: Use the tester’s maximum reading as the open-
ing pressure.
If the opening pressure is less than minimum, replace
the radiator cap.
INSPECT COOLING SYSTEM FOR LEAKS
Fill the radiator with coolant and attach a radiator cap
tester.

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 head.
REINSTALL RADIATOR CAP



Radiator
Support

Lower Tank

@ Non-reusable part .

ENGINE — COOLING SYSTEM

Upper Tank

EG-173

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

RADIATOR DISASSEMBLY |

Pw

(a)

(b)

No.1 Fan Shroud

Radiator Support

Y W233

£378H-01

REMOVE NO.1 FAN SHROUD
Remove the 4 bolts and fan shroud.
REMOVE RADIATOR SUPPORTS
Remove the 4 screws and 2 radiator supports.
INSTALLATION HINT: Insert the tabs the radiator

- upper tank through the radiator support holes.
Torque: 13 N-m (130 kgf-cm, 9.6 ft-Ibf)

REMOVE DRAIN PLUG
ASSEMBLE SST
SST 09230-01010
Install the claw to the overhaul handle, inserting it in
the hole in part “A” as shown in the diagram.
While gripping the handle, adjust the stopper bolt so
that dimension ”B” shown in the diagram is 0.2 — 0.3
mm (0.008 — 0.012 in.).
NOTICE: If this adjustment is not done, the claw may be

damaged.
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ENGINE — COOLING SYSTEM

Lock Plate Lock Plate

COQ1267

ne

O Normal |X Twisted

4
O-Ring |X Twisted |

C00317

6.

(a)

(b)
7.

(a)
(b)

(c)
RADIATOR ASSEMBLY

1.

(a)

(b)

UNCAULK LOCK PLATES
Using SST to release the caulking, squeeze the handle

until stopped by the stopper bolt.
SST 09230-01010

REMOVE TANKS AND O-—RINGS
Lightly tap the radiator port (inlet or outlet) with a soft
—faced hammer, and remove the tank.
Remove the O—ring.
A/T:
REMOVE OIL COOLER FROM LOWER TANK
Remove the 2 nuts and 2 pipes.
Remove the 2 nuts, 2 spring washers, 2 plate washers
and oil cooler. |
Remove the 2 O—rings from the oil cooler.

£Q78J~-01

INSPECT LOCK PLATE
Inspect the lock plate for damage.
HINT: |
e If the sides of the lock plate groove are deformed,

reassembly of the tank will be impossible.
e Therefore, first correct any deformation with

pliers or similar object. Water leakage will result
if the bottom of the lock plate groove is damaged
or dented. Therefore, repair or replace if neces-
sary. | |

NOTICE: The radiator can only be recaulked 2 times.

After the 2nd time, the radiator core must be replaced.

INSTALL NEW O-—RINGS AND TANKS
After checking that there are no foreign objects in the
lock plate groove, install the new O-ring without
twisting it.
HINT: When cleaning the lock plate groove, lightly rub
it with sand paper without scratching it.
Install the tank without damaging the O-ring.
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(c) Tap the lock plate with a soft—faced hammer so that

there is no gap between it and the tank.~_-| CORRECT

Rgbran
WRONG

ie
3. ASSEMBLE SST

SST 09230-01010
(a) Install the punch assembly to the overhaul handle,

inserting it in the hole in part “A” as shown in the
illustration.

(b) While gripping the handle, adjust the stopper bolt so
that. dimension ”"B” shown in the diagram.
Dimension "B’:

8.4 mm (0.34 in.)

4. CAULK LOCK PLATE
(a) Lightly press SST against the lock plate in the order

shown in the illustration. After repeating this a few
times, fully caulk the lock plate by squeezing the
handle until stopped by the stopper bolt.
SST 09230-01010

$02344
$02345

HINT: ,
e Do not stake the areas protruding around the

ports. |
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(a)

(b)

(c)

(b)

e The points shown in the rib sides near here
cannot be staked with SST. Use pliers or similar
object and be careful not to damage the core
plates. | ,

Check the lock plate height (H) after completing the
caulking.
Plate height (H):

| 7.4 — 7.8 mm (0.2959 — 0.3119 in.)

If not within the specified height, adjust the stopper
bolt of the handle again and caulk again.
PAINT LOCK PLATES

. - INSTALL DRAIN PLUG TO RADIATOR
Install a new O-ring to the drain plug.
Apply soapy water to the O—ring.
Install the drain plug.
Reassembly except steps 1 to 7 is in the reverse
order of disassembly.

CHECK FOR WATER LEAKS
Using SST, plug the inlet and outlet pipes of the
radiator.
SST 09230-01010
Using a radiator cap tester, apply pressure to the
radiator.
Test pressure:

177 kPa (1.8 kgf/cm’, 26 psi)

Check for water leaks.
HINT: On radiators with resin tanks, there is a clear-
ance between the core plate and tank plate where a
minute amount of air will remain, giving the appear-
ance of an air leak when the radiator is submerged in
water. Therefore, before performing the water leak
test, first swish the radiator around in the water until
all air bubbles disappear.
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RADIATOR INSTALLATION
EGEV7~01

installation is in the reverse order of removal.

SERVICE SPECIFICATIONS
EQIDJ—-66

SERVICE DATA

Thermostat Valve opening pressure a 80 — 84°C (176 — 183°F)
Valve lift at 95°C (203°F) | 8.5 mm (0.335 in.) or more

| Radiator cap Relief valve opening pressure STD 74 — 103 kPa (0.75 — 1.05 kgf/em?, 10.7— 14.9 psi)
| | Minumum | 59 kPa (0.6 kgf/cm’, 8.5 psi)

GB1DK—06

TORQUE SPECIFICATIONS
~ Part tightened
Fan x Fan pulley bracket 48 in.-Ibf

Water pump x Cylinder block ~ Short Dolt
a

Water inlet x Water pump

8.7Radiator support x Body
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LUBRICATION SYSTEM
PREPARATION

EG1CA—O8

SST (SPECIAL SERVICE TOOLS) , :

a. 09032-00100 Oi! Pan Seal Cutter | , ~

09309-37010 Transmission Bearing Replacer Camshaft front oil seal

09816-30010 Oil Pressure Switch Socket

; EG1CB8-04

RECOMMENDED TOOLS

09200-00010 Engine Adjust Kit .

EGI1CT—-04

EQUIPMENT

Oil pressure gauge
Precision straight edge Oil pump

Torque wrench

EQG1CU—-OK

LUBRICANT
item | : Capacity Classification

Engine oil API grade SH, Energy~-Conserving I

Dry fill | 5.9 liters (6.2 US qts, 5.2 Imp. qts) } multigrade engine oil or ILSAC multigrade

Drain and refill engine oil and recommended viscosity oil.

w/ Oil filter change 5.2 liters (5.5 US qts, 4.5 Imp. qts) )

w/o Oil filter change 4.9 liters (5.2 US qts, 4.3 Imp. gts)



ENGINE — LUBRICATION SYSTEM EG-179

SSM (SPECIAL SERVICE MATERIALS) EQICV—07

08826-00080 Seal Packing Black or equivalent Oil pump, Oil pan
(FIPG)

]
|

a 08833-00080 Adhesive 1344, Oil pressure sender gauge |
THREE BOND 1344,
LOCTITE 242 or equivalent
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EG-180
ENGINE — LUBRICATION SYSTEM

Recommended Viscosity (SAE):

°F -20.0. 20 406080 100
°C-29 -18 -7 4 16 27 38

TEMPERATURE RANGE ANTICIPATED
BEFORE NEXT OIL CHANGE

¥ po2028

Adhesive

P12478

OIL PRESSURE CHECK

o
O

(a)

(b)

EO7BK~-02CHECK ENGINE OIL QUALITY
Check the oil for deterioration, entry of water, dis-
coloring or thinning.
Oil grade:

_ API grade SH, Energy—Conserving II or ILSAC mul-
tigrade engine oil. Recommened viscosity is as

shown in the illustration. If you use SAE 10W—30

engine oil in extremely low temperatures, the

engine may become difficult to start, so SAE 5W—

30 engine oil is recommeded.

CHECK ENGINE OIL LEVEL
The oil level should be between the low level and full
level marks on the dipstick.
If low, check for leakage and add oil up to the full level
marks.
NOTICE:

e When inserting the oil dipstick, insert the curved tip

of the dipstick facing the same direction as the

curve of the guide.

e If the dipstick gets caught while inserting it, do not

force it in. Recontirm the direction of the dipstick.

REMOVE OIL PRESSURE SWITCH
Using SST, remove the oil pressure sender gauge.
SST 09816—30010
INSTALL OIL PRESSURE GAUGE
WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.

CHECK OIL PRESSURE
Oil pressure:

At idle speed

29 kPa (0.3 kgf/cm’, 4.3 psi) or more

At 3,000 rpm

245 — 520 kPa (2.5 — 5.3 kgf/cm’, 36 — 75 psi)

REMOVE OIL PRESSURE GAUGE

REINSTALL OIL PRESSURE SWITCH
Apply adhesive to 2 or 3 threads.
Adhesive:

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

Using SST, install the oil pressure switch.
SST 09816—30010
Torque: 15 N-m (150 kgf-cm, 11 ft-Ibf)

START ENGINE AND CHECK FOR LEAKS
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_ OIL AND FILTER REPLACEMENT

CAUTION:

e . 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.

Adequate means of skin protection and washing

facilities should be provided.

e Care should be taken, therefore. when changing

- engine oil, to minimize the frequency and length of
_ time your skin is exposed to used engine oll.

Protective clothing and gloves, that cannot be pen-
etrated by oil, should be worn. The skin should be

thoroughly washed with soap and water, or use

waterless hand cleaner, to remove any used engine

oil. Do not use gasoline, thinners, or solvents.

e In order to preserve the environment, used oil and

used oil filters must be disposed of only at designa-
ted disposal sites.

1. DRAIN ENGINE OIL
(a) Remove the oil filler cap.
(b) Remove the oil dipstick.

_(c) Remove the oil drain plug and drain the oil into a
container. ,

E67BL-01

2. REPLACE OIL FILTER
(a) Using SST, remove the oil filter.

SST 09228—07501
(b) Check and clean the oil filter installation surface.
(c) Apply clean engine oil to the gasket of a new oil filter.

(d) Lightly screw the oil filter into place, and tighten it
until the gasket contacts the seat.

(e) Using SST, tighten it an additional 3/4 turn.
SST 09228-07501



EG-182 ENGINE — LUBRICATION SYSTEM
3. REFILL WITH ENGINE OIL
{a) Clean and install the oil drain plug with a new gasket.
(b) Fill with fresh engine oil.

- Qil capacity

Drain and refill

w/ Oil filter change

5.2 liters (5.5 US qts, 4.5 Imp. qts)

w/o Oil filter change
4.9 liters (5.2 US qts, 4.3 Imp. qts)

Dry fill —

5.9 liters (6.2 US qts, 5.2 imp. qts)

(c) Install 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

EG7BM—0!

High-Tension Cords and Cord Clamps

No.2 Timing Belt Cover |

Camshaft Position
Sensor Connector

Drive Belt for Alternator

PS Pump

Fan with
Fluid Coupling

No.2 @Q--

250 (2,500, 184)

LH Camshaft |
Timing Pulley

RH Camshaft —=_v---""
Timing Pulley “— ¢ Pj

‘e
hi
Ey

Knock Pin
N

110 (1,100, 81).

No.1 |
Idler | Pulley

x! 35 (350, 26)

Fe

Crankshaft
Timing Pulley é

Timing Belt Tensioner

Nem (kgf-cm, ft-lbf)| : Specified torque _
@ Non-reusable part
*% Precoated part

905110
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EG-184

Starter Wire

Oil Strainer

@ Non-reusable part

24679 26547

ENGINE — LUBRICATION SYSTEM

Crankshaft Position Sensor

Oil Pump Body ©

Dust Cover —

©—— @ Gasket
Drain Plug ——®

SO50A7

canve-03

OIL PUMP REMOVAL

HINT: When repairing the oil pump, the oi! pan and
strainer should be removed and cleaned.
DRAIN ENGINE OIL
REMOVE CRANKSHAFT TIMING PULLEY
(See timing belt removal in Engine Mechanical)
REMOVE REAR END COVER AND DUST COVER
DISCONNECT STARTER WIRE CLAMP
REMOVE CRANKSHAFT POSITION SENSOR
REMOVE OIL PAN
Remove the 17 bolts and 2 nuts.
Using SST and a brass bar, separate the oil pan from
the cylinder block. —
SST 09032-00100 ©
HINT: When removing the oil pan, be careful not to
damage the oil pan flange. 7
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7. REMOVE OIL STRAINER

Remove the 2 bolts, nuts and oil strainer and gasket.
8. REMOVE OIL PAN BAFFLE PLATE

Remove the 2 bolt, nut and oil pan baffle plate.

9. REMOVE OIL PUMP
(a) Remove the 8 bolts, ground strap and oil pump.
(b) Using a plastic—faced hammer, carefully tap the oil

pump body. ,
(c) Remove the O—ring from the cylinder block.
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‘COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY a

Oil Pump Body

. foe NS
aoe

Driven Rotor |

Oil Pump Body Cover

Oil Seal }

(?}-—Peliet Valve

=
S$ piug

@ Non-reusable part |
P20078

EG7BN~0O1

OIL PUMP DISASSEMBLY

1. REMOVE DRIVEN AND DRIVE ROTORS
(a) Remove the 8 screws and pump body cover.

Torque: 10 N-m (105 kgf-cm, 8 ft-Ibf)

(b) Remove the drive and driven rotors.

INSTALLATION HINT: Place the drive and driven rotor
into pump body with the marks facing the pump body
cover side.
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2. REMOVE RELIEF VALVE.
(a) Unscrew the relief valve plug and gasket.

Torque: 37 N-m (375 kgf-cm, 27 ft-Ibf)

|. -(b) Remove the spring and relief valve.

EGICL-O8

OIL PUMP INSPECTION

1. INSPECT BODY CLEARANCE |
~ Using a thickness gauge, measure the clearance be-
tween the driven rotor and pump body.
Standard body clearance:

0.10 — 0.18 mm (0.0039 — 0.0069 in.)
Maximum body clearance:

0.30 mm (0.0118 in.)

If the body clearance is greater than maximum, re-
place the oil pump rotor set and/or pump body.

2. INSPECT TIP CLEARANCE |
. Using a thickness gauge, measure the clearance be-

tween the drive and driven rotors.
Standard tip clearance:

0.11 — 0.24 mm (0.0043 — 0.0094 in.)

Maximum tip clearance:

0.35 mm (0.0138 in.)

lf the tip clearance is greater than maximum, replace
the oil pump rotor set. ,

3. INSPECT SIDE CLEARANCE
Using a thickness gauge and precision straight edge,
measure the side clearance, as shown.
Standard side clearance: oo

0.03 — 0.09 mm (0.0012 — 0.0035 in.) .
Maximum side clearance: :

0.15 mm (0.0059 in.)
If the side clearance is greater than maximum, replace
the oil pump rotor set and/or pump body.

4. INSPECT RELIEF VALVE
Coat the vaive with engine oil and check that it falls

~ smoothly into the valve hole by its own weight.
If is not, replace the relief valve. If necessary, replace
the oil pump assembly.
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CRANKSHAFT FRONT OIL SEAL
20201.-06

REPLACEMENT

(a)

(b)

(c)

(a)
(b)

(c)
(d)

OIL PUMP ASSEMBLY

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, pry 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 09309-37010
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 09306-37010.

. EQS5Vv8-01

Assembly is in the reverse order of disassembly.
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EG-189
ENGINE — LUBRICATION SYSTEM

OIL PUMP INSTALLATION

1.

(a)

(b)

(c)

(d)

(e)

PO
R

EQsvC~-02

INSTALL OIL PUMP
Remove any old packing (FIPG) material and be care-
ful not to drop any oil on the contact surfaces of the
oil pump and cylinder block.
e Using a razor blade and gasket scraper, remove

all the old packing (FIPG) material from the
gasket surfaces and sealing grooves.

@ Thoroughly clean all components to remove all
the loose material. |

e Using a non—residue solvent, clean both sealing
surfaces.

Apply seal packing to the oil pump, as shown in the
illustration.
Seal packing:

Part No. 08826—00080 or equivalent

e Install nozzle that has been cut out toa 2—3 mm
(0.08—0.12 in.) opening.

HINT: Avoid applying an excessive amount to the
surface.
e® Parts must be assembled within 5 minutes of

application. Otherwise the material must be re-
moved and reapplied. |

e Immediately remove nozzle from the tube and
reinstall cap.

Place a new O-ring into the groove of cylinder block.

Install the oil pump to the crankshaft with the spline
teeth of the drive rotor engaged with the large teeth
of the crankshaft.

Install the oil pump with the 8 bolts, and ground strap.
Torque:

Bolt@: 20 N-m (200 kgf-cm, 15 ft-Ibf)
Bolt®: 42 N-m (420 kgf-cm, 31 ft-lbf)

INSTALL CRANK SHAFT POSITION SENSOR
INSTALL OIL PAN BAFFLE PLATE
INSTALL OIL STRAINER
Place a new gasket and install the oil strainer.
Torque: 7.5 N-m (76 kgf-cm, 66 in.-Ibf)
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LUO60S

ENGINE — LUBRICATION SYSTEM

(a)

(b)

go
 
N

10.
11.

CLEAN OIL PAN
Remove any old packing (FIPG) material. and be care-

_ ful not to drop any oil on the contacting surfaces of
the, oil pan and cylinder block. |
e Using.a razor blade and gasket scraper, remove

all the remaining seal packing (FIPG) material
from the gasket surfaces and sealing grooves.

e Thoroughly clean all components to remove all
the loose material. |

e Using a non—residue solvent, clean both sealing
surfaces.

NOTICE: Do not use a solvent which will affect the paint-
ed surfaces. |

INSTALL OIL PAN
Apply seal packing to the oil pan, as shown in the
illustration.
Seal packing:

Part No. 08826—00080 or equivalent

e Install a nozzle that has been cut to a 3 — 4mm
(0.12 — 0.16 in.) opening. ,

HINT: Avoid applying an excessive amount to the
surface. ,
e Parts must be assembled within 5 minutes of

application. Otherwise the material must be re-
moved and reapplied.

e Immediately remove the nozzie from the tube and
reinstall the cap after using the seal packing.

Install the oil pan with the 2 nuts and 17 bolts.
Torque: 7.6 N-m (78 kgf-cm, 67 in.-lbf)

CONNECT STARTER WIRE CLAMP
INSTALL CRANKSHAFT TIMING PULLEY |
(See timing belt installation in Engine Mechanical)
FILL WITH ENGINE OIL
START ENGINE AND CHECK FOR LEAKS
RECHECK ENGINE OIL LEVEL
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OIL COOLER
COMPONENTS FOR REMOVAL AND
INSTALLATION

EG20M~—OA

No.2 Oil Cooler Hose

Union Bolt

N-m (kgf-cm, ft-lbf) | : Specified torque

@ Non-reusable part
Y 992431

EG20N~-0A

OIL COOLER REMOVAL

1. DRAIN ENGINE COOLANT
2. DISCONNECT OIL COOLER HOSES

Disconnect the No.1 and No.2 oil cooler hoses.

3. REMOVE OIL COOLER
Remove the union bolt, gaskets and oil cooler and O—
ring. |
Torque: 59 N-m (600 kgf-cm, 43 ft-Ibf)
INSTALLATION HINT:
@e Replace the O—ring with a new part.
e Use a new gasket to the relief valve.
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OIL COOLER INSPECTION —_

INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
if necessary, replace the oil cooler.

OIL COOLER INSTALLATION

Installation is in the reverse order of removal.
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SERVICE SPECIFICATIONS
SERVICE DATA

29 kPa (0.3 kgf/cm’, 4.3 psi) or more

245 — 520 kPa (2.5 — 5.3 kgf/cm’, 36 — 75 psi)

[oil pressure At idle speed (normal operating temperature)

At 3,000 rpm (normal operating temperature)

Oil pump Body clearance STD 0.10 — 0.18 mm (0.0039 — 0.00689 in.)

| | Maximum ;{ 0.30 mm (0.0118 in.)

Tip clearance STD 0.11 — 0.24 mm (0.0043 — 0.0094 in.)

Maximum 0.35 mm (0.0138 in.)

| Side clearance STD 0.03 — 0.09 mm (0.0012 — 0.0035 in.)

Maximum | 0.15 mm (0.0059 in.)
Pe ceeahanatiemenatndt ee pl a el a

aie

£30102—08

TORQUE SPECIFICATIONS

| a ; Part tightened PUN kgf-cm ft-Ibf 4
Oil pressure sender gauge x Cylinder block | 1B 150 11
Oil pump x Oil pump body cover | 10 105 8

7.5

Oil pump x Relief valve 37

Oil strainer x Cylinder block

Oil pan x Cylinder block a CE a 7.6 78 67 in.-ibf
| Oil cooler x Cylinder block = | BSCS 600 43
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IGNITION — PRECAUTION, PREPARATION

Tachometer PRECAUTION

PREPARATION
RECOMMENDED TOOLS

EQUIPMENT

4. With a tachometer connected to the system, con-
nect the test probe of the tachometer to terminal
IG O of the check connector.
As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your 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.

50602N-OT

09082—00040 TOYOTA Electrical Tester.

09200-00010 Engine Adjust Kit.
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ON— VEHICLE INSPECTION

IG-3

SPARK TEST

(a)

(c)
(d)
(e)

CHECK THAT SPARK OCCURS
Disconnect high—tension cords from spark plug.
Remove the spark plug.
Install the spark plug to each high—tension cord.
Ground the spark plug.
Check 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, do the test as next page:

SPARK TEST
NO

CHECK CONNECTION OF IGNITION COIL
IGNITER

OK

CHECK RESISTANCE OF HIGH-TENSION
CORD (See page IG- )
Maximum resistance: 25 kf. per cord

OK

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 RESISTANCE OF IGNITION COIL
(See page IG- )
Resistance: Cold Hot

Primary 0.67=1.05Q 0.85-1.23
Secondary 9.3- 16.0 kQ 11.7 = 18.8 kQ

OK :

CHECK RESISTANCE OF CAMSHAFT
POSITION SENSOR
(See page IG- )
Resistance: Cold Hot

G@®andGO 835-1,4002 1,060- 1,645 2

OK

CHECK RESISTANCE OF CRANKSHAFT
POSITION SENSOR
(See page IG- )
Resistance: Cold — Hot

OK
CHECK.IGT SIGNAL FROM ECM
(See page EG- )

NE @ and NE © 1,630-2,740Q 2,065 - 3,225 2

Connect securely.

Replace the cord (s).

Check wiring between ignition switch
to ignition coil and igniter.

BAD

BAD

BAD

Replace the ignition coil.

BAD

Replace the camshaft position sensor.

BAD

Replace the crankshaft position sensor.

BAD

Check wiring between ECM, distributor
BAD and igniter, and then try another ECM.

TRY ANOTHER IGNITER

06128
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CORRECT

A

IP
~\_ CORRECT

Li [83 CORRECT
at

ATED wor
| P0460

HIGH— TENSION CORDS INSPECTION

(a)

(b)

(a)
(b)

(c)

REMOVE AIR CLEANER HOSE ASSEMBLY .
DISCONNECT HIGH— TENSION CORDS FROM
SPARK PLUGS
Disconnect the high — tension cords at the rubber
boot. :
DO NOT pull on the cords.
NOTICE: Pulling on or bending the cords may damage

the conductor inside.

DISCONNECT HIGH— TENSION CORDS FROM
IGNITION COILS
Using a screwdriver, lift up the lock claw and discon-
nect the holder from the ignition coils.
Disconnect the high—tension cord at the grommet.
DO NOT pull on the cord.
NOTICE:

e Pulling on or bending the cords may damage the

conductor inside. , Oo
e Do not wipe any of the oll from the grommet after

the high—tension cord is disconnected. ,
INSPECT HIGH— TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance.
Maximum resistance:

25 kQ per cord

lf the resistance is greater than the maximum, check
the terminals. If necessary, replace the high—tension
cord.

RECONNECT HIGH— TENSION CORDS TO
IGNITION COILS
Assemble the holder and grommet.
Align the spline of the ignition coil with the spline of
the holder, and push in the cord. |

NOTICE: Check that the holder is correctly installed to

the grommet and distributor cap as shown in the illustra-
tion. |

Check that the lock claw of the holder is engaged by
lightly pulling the holder.
RECONNECT HIGH— TENSION CORDS TO SPARK
PLUGS
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SPARK PLUGS INSPECTION
19060 ~03

Seo | 1. REMOVE HIGH—TENSION CORDS AND IGNITION
eS COILS.

(See ignition coil removal)
2. REMOVE SPARK PLUGS

Using a 16 mm plug wrench, remove the 6 spark plugs
_ from the RH and LH cylinder heads.

3. CLEAN SPARK PLUGS
_ |f 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
160152 before using the spark plug cleaner.

4. VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread damage and insulator
damage. |
lf abnormal, replace the spark plug.
Recommended spark plug:

ND: K16TR11

NGK: BKR5EKB—11

~ § ADJUST ELECTRODE GAP
Carefully bend the outer electrode to obtain the cor-
rect electrode gap. ,
Correct electrode gap:

| 1.1 mm (0.043 in.)
6. REINSTALL SPARK PLUGS

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

7. . REINSTALL IGNITION COILS AND HIGH — TENSION
~ CORDS

IGNITION COIL INSPECTION |

NOTICE: “Cold” and “Hot” in the following sentences ex-
press 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. REMOVE AIR CLEANER HOSE ASSEMBLY
2. DISCONNECT HIGH—TENSION CORDS FROM

IGNITION COILS
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Ohmmeter

CAMSHAFT POSITION SENSOR

>

DISCONNECT IGNITION COIL CONNECTORS
INSPECT PRIMARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between |
the positive (+) and negative (—) terminals.
Primary coil resistance :

Cold: 0.67 — 1.05 Q
Hot: 0.85 — 1.23 Q

If the resistance is not as specified, replace the igni-
tion coil. : ,
RECONNECT IGNITION COIL CONNECTORS
RECONNECT HIGH— TENSION CORDS FROM
IGNITION COILS | |
INSTALL AIR CLEANER HOSE ASSEMBLY

INSPECTION |

NOTICE: “Cold” and “Hot” in the following sentences ex-
press the temperature of the sensor itself. “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).

DISCONNECT CAMSHAFT POSITION SENSOR
CONNECTOR ,
INSPECT CAMSHAFT POSITION SENSOR
RESISTANCE /
Using an ohmmeter, measure the resistance between

- terminals.
Resistance:

Cold: 835 — 1,4000
Hot: 1,060 — 1,645 Q

lf the resistance is not as specified, replace the cam-
shaft position sensor.
RECONNECT CAMSHAFT POSITION SENSOR
CONNECTOR ,

IGNITER INSPECTION

(See procedure Spark Test in on—vehicle inspection)



Ohmmeter

IG-7
IGNITION — IGNITION COIL

IGNITION COIL
IGNITION COILS REMOVAL

1.

(a)
(b)

DISCONNECT HIGH— TENSION CORDS FROM
IGNITION COILS

REMOVE IGNITION COILS |
Disconnect the 3 connectors from the ignition coils.
Remove the 3 bolts and 3 ignition coils from the LH
cylinder head. ,
Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf)

HINT: Arrange the ignition coils in correct order.

IGNITION COILS INSPECTION

NOTICE: “Cold” and “Hot” in the following sentences ex-
press 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).

INSPECT SECONDARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
the positive (+) and high—tension terminals. —
Secondary coil resistance:

Cold: 9.3 — 16.0 kQ
Hot: 11.7—18.8 kQ

If the resistance is not as specified, replace the igni-
tion coil.

16614 ~-01

IGNITION COILS INSTALLATION

Installation is in the reverse order of removal.



IG-8 IGNITION — CAMSHAFT POSITION SENSOR

CAMSHAFT POSITION SENSOR
CAMSHAFT POSITION SENSOR REMOVAL

1. REMOVE UPPER RADIATOR HOSE
2. REMOVE NO.2 TIMING BELT COVER
(a) Remove the high—tension cord clamps from the No.2

- timing belt cover.
(b) Remove the PS pump. hose from the No.2 timing belt

cover clamp. ,
(c) Remove the 6 bolts and No.2 timing belt cover.

| 3. REMOVE CAMSHAFT POSITION SENSOR
(a) Disconnect the camshaft position sensor connector.
(b) Remove the bolts and camshaft position sensor.

Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf)

CAMSHAFT POSITION SENSOR
INSTALLATION

Installation is in the reverse order of removal.



IGNITION — CRANKSHAFT POSITION SENSOR
IG-9

Ohmmeter

CRANKSHAFT POSITION SENSOR
CRANKSHAFT POSITION SENSOR

REMOVAL
REMOVE CRANKSHAFT POSITION SENSOR

(a) Disconnect the crankshaft position sensor connector.
(b) Remove the bolt crankshaft position sensor.

Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf)

CRANKSHAFT POSITION SENSOR
INSPECTION

190..3—01

NOTICE: “Cold” and “Hot” in the following sentences ex-

press the temperature of the sensor itself. “Cold” is from

—10°C (14°F) to 50°C (122°F) and “Hot’ is from
(122°F) to 100°C (212°F).

INSPECT CRANKSHAFT POSITION SENSOR
RESISTANCE

50°C

Using an ohmmeter, measure the resistance between
terminals.
Resistance:

Cold: 1,630 — 2,740 Q
Hot: 2,065 — 3,225 Q

If the resistance is not as specified, replace the crank-
shaft position sensor.

CRANKSHAFT POSITION SENSOR
INSTALLATION

Installation is in the reverse order of removal.

1Q6JK—01
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IGNITION — SERVICE SPECIFICATIONS

SERVICE SPECIFICATIONS
SERVICE DATA |

Firing order

Spark plug ~ Recommended spark plug

Correct electrode gap for new plug
ignition coil Primary coil resistance Primary _at cold

at hot

Secondary at cold

) ‘at hot

Camshaft ; Resistance ~ at cold

position at hot

sensor

Crankshaft - Resistance at cold
position at hot

sensor

TORQUE SPECIFICATIONS
—_—_

Spark plug x Cylinder head

Part tightened

Ignition coil x Cylinder head

Camshaft position sensor x Cylinder head

Crankshaft position sensor x Oil pump

ecnr-6J

2082-8. -

KI6TRI1

BKRSEKB—11

1.1 mm (0.043 in.)

0.67 — 1.05

0.85 — 1.23 Q

9.3 —16.0 Q

11.7 — 18.8 Q

835 — 1400

1,060 — 1,645 Q

1,630 — 2,740 Q

2,065 — 3,225 Q

78

7.8

7.8

69 in.-Ibf

69 in.-|bf

69 in.-Ibf
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STARTING

PREPARATION ccccccccscccsccccccccccccesceneccsnsces ST- 2

ON— VEHICLE INSPECTION crsesscereereeeeeeees ST-— 2
STARTER «cscecevcccscnes pe enceececeecceseroscessveces - ST-— 3

STARTER RELAY. ccccccecsccccvccccccscccccccesscsace ST— 15

SERVICE SPECIFICATIONS ++++++-+e+e+eseseseeees ST— 16



ST-2 STARTING — PREPARATION, ON—VEHICLE INSPECTION

PREPARATION
SST (SPECIAL SERVICE TOOLS)

09286-46011 Injection Pump Spline Shaft
Puller |

STOP —OA

Armature bearing

Starter Magnet Switch Nut Wrench Terminal nut09810-38140
: 14

09201-41020 Valve Stem Oil Seal Replacer Armature rear bearing

ST020-08

RECOMMENDED TOOLS
, 09082-00040 TOYOTA Electrical Tester. -

EQUIPMENT a

| Torque wrenc
V —biock | — Commutator _

| Vernier calipers | Commutator, Brush
Press Magnetic switch terminal kit

ON— VEHICLE INSPECTION
NOTICE: Before changing the starter, check the following items again:

e Connector connection

@ Accessory installation, e.g.: theft deterrent system



STARTING — STARTER ST-3

STARTER
COMPONENTS FOR REMOVAL AND
INSTALLATION

STO@A—06

Starter

a ce Starter Connector

sToce—0!

STARTER REMOVAL ~

REMOVE STARTER
(a) Disconnect the starter connector.
(b) Remove the nut, and disconnect the starter wire.

Torque: 8.8 N-m (80 kgf-cm, 70 in.-ibf)

(c) Remove the 2 bolts and starter.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)



ST-4 STARTING — STARTER
COMPONENTS FOR DISASSEMBLY AND _
ASSEMBLY
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Through Bolt + O )

> O-Ring -~
Through Bolt ao

eo Steel Ball ,

Roller Starter Housing
Idier Gear

Starter Clutch Assembly

Return Spring

Magnetic Switch Assembly

Magnetic Switch Assembly _ _ P2573

Terminal Insulator
Insulation Paper @ Terminal 30 Kit Part

{ {

| Terminal Nut Contact

@ e@ Sate Terminal
| Wave Washer or .Terminal insulator <— s |

packing ——=@)O-Ring_—_-©
a

Terminal C Kit Part

-@— O-Ring’

i
a. Terminal Insulator

Terminal !
}
t

Bolt “e Wave Washer
ffo Contact Plate Q

End Cover “Og 7— Terminal Insulator
iG. . Terminal Nut

- $05107@ Non-reusable part Y 719965



STARTING — STARTER

STARTER DISASSEMBLY

(a)

(b)

(c)

(d)

(a)

(b)

ST-5

GT00C—69

ASSEMBLY HINT: Use high-temperature grease to
lubricate the bearings, gears, return spring and steel
ball when assembling the starter.
REMOVE FIELD FRAME AND ARMATURE
Remove the nut, and disconnect the lead wire from
the magnetic switch terminal.
Torque: 5.9 N-m (60 kgf-cm, 52 in.-lbf)

Remove the 2 through bolts.
Torque: 5.9 N-m (60 kgf-cm, 52 in.-Ibf)

Pull out the field frame with the armature from the
magnetic switch assembly.
ASSEMBLY NOTICE: Align the protrusion of the field
frame with groove of the magnetic switch.
Remove the O-ring.
ASSEMBLY HINT: Use a new O-ring.

REMOVE STARTER HOUSING, CLUTCH
ASSEMBLY AND GEAR
Remove the 2 screws.
Torque: 5.9 N-m (860 kgf-cm, 52 in.-Ibf)

Remove these parts from the magnetic switch
(1) Starter housing
(2) Return spring
(3) Bearing |
(4) Idler Gear
(5) Clutch assembly



ST-6

Ohmmeter

Ohmmeter’

Continuity

STARTING —. STARTER

(a)

(b)

(c)

1.

REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from
the clutch shaft hole.

. . REMOVE BRUSH HOLDER
Remove the 2 screws and 2 O-rings, and pull the
end cover from the field frame.
Torque: 1.5 N-m (15 kgf-cm, 13 in.-Ibf)

Remove the O—ring from the field frame.
ASSEMBLY HINT: Use a new O-ring.

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.
ASSEMBLY NOTICE: Check that the positive (+) lead

wires are not grounded.

REMOVE ARMATURE FROM FIELD FRAME

STARTER INSPECTION AND REPAIR
Armature Coil

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.

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.



Continuity

STARTING — STARTER ST-7

Commutator

1.

(a)
(b)

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.

INSPECT COMMUTATOR CIRCLE RUNOUT
Place the commutator on V—blocks.
Using a dial gauge, measure the circle runout.
Maximum circle runout:

0.05 mm (0.0020 in.)

lf the circle runout is greater than maximum, correct it
on a lathe.

INSPECT COMMUTATOR DIAMETER
Using vernier caliper, measure the commutator diam-
eter.

Standard diameter:

30.0 mm (1.181 in.)
Minimum diameter:

29.0 mm (1.142 in.)

If the diameter is less than minimum, replace the
armature.

INSPECT UNDERCUT DEPTH OF SEGMENT
Check that the undercut depth is clean and free of
foreign material. 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 Frame (Field Coil)

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.



STARTING — STARTER

2. INSPECT FIELD COIL FOR GROUND
Using an ohmmeter, check that there is no continuity

between the field coil end and field frame.
If there is continuity, repair or replace the field frame.

No continuity

Brushes

INSPECT BRUSH LENGTH
Using a vernier caliper, measure the brush length.
Standard length:

15.5 mm (0.610 in.)
Minimum length:

10.0 mm (0.394 in.)

If the length is less than minimum, replace the brush
holder and field frame.

P13564
P10591

Brush Springs

INSPECT BRUSH SPRING LOAD
Take the pull scale reading the instant the brush
spring separates from the brush.
Standard spring installed toad:

1.2 kW type

13.7 — 19.6 N (1.40 — 2.00 kgf, 3.1 — 4.4 Ibf)

1.4 kW type
17.6 — 23.5 N (1.80 — 2.40 kgf, 4.0 — 5.3 Ibf)

Minimum spring installed load:

1.2 kw type: 9.8 N (1.00 kgf, 2.2 Ibf)

1.4 kw type: 11.8 N (1.20 kgf, 2.6 Ibf)

If the installed load is less than minimum, replace the
brush springs. |



No continuity

ST-9
STARTING — STARTER

Brush Holder

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

1. INSPECT GEAR TEETH
Check the gear teeth on the pinion gear, idler gear and
clutch assembly for wear or damage.
If damaged, replace the gear or clutch assembly.
If damaged, also check the flywheel or drive plate ring
gear for wear or damage.

2. INSPECT CLUTCH PINION GEAR
Hold the starter clutch and rotate the clutch pinion
gear clockwise and check that it turns freely. Try to
rotate the clutch pinion counterclockwise and check
that it locks. If necessary, replace the clutch assem-
bly.

Bearings

1. INSPECT REAR BEARING
Turn each bearing by hand while applying inward
force. a
lf the resistance is felt or if the bearing sticks, replace
the bearing.

2. IF NECESSARY, REPLACE REAR BEARING
(a) Using SST, remove the bearing.

SST 09286—46011



ST-10 STARTING — STARTER
(b) Using a press, press in a new rear bearing.

3. INSPECT FRONT BEARING |
Turn each bearing by hand while applying inward
force. |
If the resistance is felt or if the bearing sticks, replace
the bearing.

4. IF NECESSARY, REPLACE FRONT BEARING
(a) Using SST, remove the bearing.

SST 09286— 46011

(b) Using SST and a press, press in a new front bearing.
SST 09820—00030
NOTICE: Be careful of the bearing installation direction.

Magnetic Switch

1. PERFORM PULL—IN COIL OPEN CIRCUIT TEST
Using an ohmmeter, check that there is continuity
between terminals 50 and C. .
If there is no continuity, check and replace the mag-. CNes netic switch.

Terminal 50 SS



Switch Body

Terminal NN

Ohmmeter

STARTING — STARTER

1.

(a)

(b)

(c)

(a)

ST-11

PERFORM HOLD—IN COIL CIRCUIT TEST
Using an ohmmeter, check that there is continuity
between terminal 50 and the switch body.
If there is no continuity, replace the magnetic switch
assembly.

STOFM-01

MAGNETIC SWITCH TERMINAL KIT
_ PARTS REPLACEMENT

REMOVE MAGNETIC SWITCH END COVER
Remove the 3 bolts, lead clamp, end cover, gasket and
plunger. :

INSPECT CONTACT PLATE FOR WEAR
Using vernier calipers, measure the contact plate for
depth of wear.
Maximum wear:

0.9 mm (0.035 in.)

lf the depth of wear is greater than the maximum,
replace the contact plate.

REMOVE TERMINAL KIT PARTS
Using SST, loosen the terminal nuts.
SST 09810-38140

Terminal C: —
Remove the terminal nut, wave washer, terminal insu-
lator (outside), O—ring, terminal bolt, contact plate
and terminal insulator (inside)..
Terminal 30:
Remove the terminal nut, wave washer, terminal insu-
lator (outside), packing, O—ring, terminal bolt, contact
plate, terminal insulator (inside) and insulation paper.
REINSTALL TERMINAL KIT PARTS
Install these new parts:
Terminal 30:
(1) Insulation paper
(2) Terminal insulator (inside)
NOTICE: Be careful to install the terminal insulator in the

correct direction.

(3) Contact plate



ST-12
STARTING — STARTER

Contact
Plate

(4) Terminal bolt
(5) O-ring

(6) Packing and terminal insulator (outside)

Install the packing to the terminal insulator, and
install them. |

HINT: Match the protrusion of the insulator with the
indentation of the housing.
(7) Wave washer
(8) Terminal nut
NOTICE: Be careful to install the terminal insulators
(inside) and wave washers in the correct direction.
Terminal C:
(1) Terminal insulator (inside)
(2) Contact plate
(3) Terminal bolt
(4) O-ring |
(5) Terminal insulator (outside)
(6) Wave washer
(7) Terminal nut
NOTICE: Be careful to install the terminal insulator

(inside) in the correct direction.

Temporarily tighten the terminal nuts.
TIGHTEN TERMINAL NUT
Put a wooden block on the contact plate and press it
down with a hand press.
Dimensions of wooden block:

20 x 37 x 40 mm (0.79 x 1.46 x 1.57 in.)

Press force:

981 N (100 kgf, 221 Ibf)
NOTICE:

e Check the diameter of the hand press ram. Then

calculate the gauge pressure of the press when

981 N (100 kgf, 221 Ibf) of force is applied.

Gauge pressure:

100 kof

(kgf/cm?) = ( Ram saree (cm) } x 3.14 (n)

221 lbf

(psi) = ( Ram dlameter (in.) ) x 3.14 (n)

(kPa) = (kgf/cm?) x 98.1

(kPa) = (psi) x 6.9
06796

e If the contact plate is not pressed down with the
specified pressure, the contact plate may tilt due to

coil deformation or the tightening of the nut.



Battery Terminal 50
Terminal C

P20438

STARTING — STARTER

(b)

’ STARTER ASSEMBLY

(a)
(b)

ST-13

Using SST, tighten the nuts to the specified torquae.
SST 09810-38140
Torque: |

Terminal 30 and Terminal C
17 N-m (170 kgf-cm, 12 ft-Ibf)

NOTICE: If the nut is over tightened, it may cause cracks
on the inside of the insulator. ,

AND PLUNGER . |
Clean. the contact surfaces of the remaining contact
plate and plunger with a dry shop rag.

.. REINSTALL MAGNETIC SWITCH END COVER
Install the plunger, new gasket, end cover and lead

- clamp with the 3 bolts.
Torque: 2.5 N-m (25 kgf-cm, 22 In.-Ibf)

STOAQ—G2

Assembly is in the reverse order of disassembly.

STARTER PERFORMANCE TEST

NOTICE: These tests must be done within 3 to 5 seconds
to avoid burning out the coil.

PERFORM PULL-—IN 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.

PERFORM HOLD—IN 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.



ST-14 - STARTING — STARTER
3. INSPECT CLUTCH PINION GEAR RETURN —

- Disconnect the negative (—) lead ‘from the switch

Check that the clutch pinion gear returns inward.

4 PERFORM NO—LOAD PERFORMANCE TEST
(a) Connect the battery and ammeter to the starter as

shown. :
(b) Check that the starter rotates smoothly and steadily

with the pinion gear moving out. Check that the am-
meter reads the specified current.
Specified current:

At 11.5 V: 90 A or less

STOAN-01

STARTER INSTALLATION

Installation is in the reverse order of removal.



STARTING — STARTER RELAY ST-15

Ohmmeter Continuity STARTER RELAY
Ca \No STARTER RELAY INSPECTIONo}(Continuity

1 foele 1. REMOVE STARTER RELAY
P= od LOCATION: In the engine compertment relay box.

Remove the relay box cover and starter relay.
INSPECT STARTER RELAY
Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and2.
If there is no continuity, replace the relay.

(b) Check that there is no continuity between terminals 3
and 5.
If there is continuity, replace the relay.

87006 -07

>

Ohmmeter _. | B. Inspect relay operation
‘| (a) Apply battery voltage across terminals 1 and 2.

Continuity | (b) Using an ohmmeter, check that there is continuity
between terminals 3 and 5. |
If there is no continuity, replace the relay.

3. REINSTALL STARTER RELAY



ST-16
STARTING — SERVICE SPECIFICATIONS

SERVICE SPECIFICATIONS
SERVICE DATA

Starter | Rated voltage and output power
(1.2 kW, No-—load characteristics
1.4 kW type)

Brush length —

Spring installed load

1.2 kW type |

1.4 kW type

Commutator

Diameter

Undercut depth

Circle runout

i Magnetic switch

Contact plate for wear

TORQUE SPECIFICATIONS
Part tightened

|

Starter mounting bolt

Starter wire mounting nut

Lead wire x Terminal C of starter

Field frame x Starter housing
Starter housing x Magnetic switch

| End cover x Field frame
an Bommoamaey

Terminal nut x Terminal 30 of starter

Terminal nut x Terminal C of starter

Magnetic switch end cover x Magnetic switch

Current
‘pm

STD

Minimum

STD

Minimum

STD

Minimum

STD

Minimum

STD

Minimum

Maximum

Maximum

12V 1.2 kW, 1.4 kW

90 Aorlessat11.5V

3,000 rpm or more

15.5 mm (0.610 in.)

10.0 mm (0.394 in.)

13.7 — 19.6 N (1.40 — 2.00 kof, 3.1 — 4.4 Ibf)

9.8 N (1.00 kof, 2.2 Ibf)

17.6 — 23.5 N (1.80 ~ 2.40 kof, 4.0 — 5.3 Ibf)

11.8 N (1.20 kgf, 2.6 Ibf)

30.0 mm (1.181 in.)

29.0 mm (1.412 in.)

0.6 mm (0.024 in.)

0.2 mm (0.008 in.)

0.05 mm (0.0020 in.)

0.9 mm (0.035 in.)
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CHARGING

PRECAUTION «--cccceccccsccceccessvessccescesescsorees CH— 2

PREPARATION ccscccccsccsccsvsssscccsscesonsosens CH— 2

ON—VEHICLE INSPECTION -ersessesesevereeees CH— 4
ALTERNATOR _ ccccccccccccccccccscccccsccsccsessccses Off — 7

SERVICE SPECIFICATIONS: +++++++++er+e+erereeees CH— 18



CH-2 CHARGING — PRECAUTION, PREPARATION

PRECAUTION

1. Check that the battery cables are connected to the correct terminals. ~~
2. Disconnect the battery cables when the battery is given a quick charge.
3. Do not perform tests with a high voltage insulation resistance tester.
4. Never disconnect the battery while the engine is running.

PREPARATION

SST (SPECIAL SERVICE TOOLS)
09285-76010 Injection Pump Camshaft Bearing Rotor rear bearing cover

Cone Replacer |

09286-46011 Injection Pump Spline Shaft Rectifier end frame
Puller

09820-00021 Alternator Rear Bearing Puller

‘

L _ —

09820-00030 Alternator Rear Bearing Replacer

09820-63010 Alternator Pulley Set Nut Wrench
Set

|

09950-60010 Replacer Set

re (09951-00260) Replacer 26 | Rotor front bearing”

es (09951-00500) Replacer 50 | Rotor front bering

Nt” (09952-06010) Adapter i “Rotor front bearing”



CHARGING — PREPARATION CH-3
cHo36 -—07

RECOMMENDED TOOLS

09082—00040 TOYOTA Electricat Tester.

09905-00013 Snap Ring Pliers . Oo

Ammeter (A)

Torque wrench

EQUIPMEN



CH-4

Maintenance-Free Battery

CHARGING — ON—VEHICLE INSPECTION

ON— VEHICLE INSPECTION

Voltmeter

P15119

(a)

(b)

CHOES—01

CHECK BATTERY ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.
Maintenance—Free Battery:
If under the lower level, replace the battery (or add
distilled water if possible). Check the charging system.
Except Maintenance—Free Battery:
If under the lower level, add distilled water.

Except Maintenance—Free Battery: -
CHECK BATTERY SPECIFIC GRAVITY
Check the specific gravity of each cell.
Standard specific gravity:

At 20°C (68°F): 1.25 — 1.29 |
lf the specific gravity is less than specification, charge
the battery.

Maintenance—Free Battery:
CHECK BATTERY VOLTAGE
Measure the battery voltage between the negative
(—) and positive (+) terminals of the battery.

_ Standard voltage:

At 20°C (68°F): 12.5 — 12.9 V

HINT:
e Before measuring the voltage, turn the ignition

switch OFF and turn off the electrical systems
(headlight, blower motor, rear defogger etc.) for
60 seconds to remove the surface charge.

e When measuring the voltage, however, turn the
ignition switch OFF and turn off the electrical
systems (headlight, blower motor, rear defogger

etc.).

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.



CHARGING — ON-—VEHICLE INSPECTION CH-5
5. INSPECT DRIVE BELT
(a) Visually check the belt for excessive wear, frayed

cords etc.
HINT: Cracks on the ribbed side of.the belt are consid-
ered acceptable. _
If the belt has chunks missing from the ribs, it should
be replaced.

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

New belt

55-65 kgf

Used belt

25—40 kof

_ If necessary, adjust the drive belt tension.

EC0003 ECO004

HINT:
, @ “New belt” refers to a belt which has been used

. less than 5 minutes on a running engine...

| _— | | | | : | @ “Used belt” refers to a belt which has been used
MGS] on a running engine for 5 minutes or more.
CORRECT WRONG WRONG _@ After installing the drive belt, check that it fits

properly in the ribbed grooves. Check with your
hand to confirm that the belt has not slipped out
of the groove on the bottom of the crank pulley.

e After installing a new belt, run the engine for
approx. 5 minutes and then recheck the tension.

6. VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

(a) Check that the wirtng ts in good condition.
(b)) Check that there is no abnormal noise from the alter-

nator while the engine is running.
7. INSPECT DISCHARGE WARNING LIGHT CIRCUIT
(a) Turn the ignition switch ON. Check that the discharge

warning light comes on. |
(b) Start the engine. Check that the light goes off.

If the light does not operate as specified, troubleshoot
the discharge warning light circuit.



CH-6
CHARGING — ON-VEHICLE INSPECTION

Ammeter . 8.
Disconnect Wire

_ from Terminal B

(a)
~
cA

—_/9 Generator
Voltmeter

CHO732
204353

(b)

Terminal F

(b)

INSPECT CHARGING CIRCUIT WITHOUT LOAD
HINT: If a battery/alternator tester is available, con-
nect the tester to the charging circuit according to the
manufactuer’s instructions.
lf a tester is not available, connect a voltmeter and
ammeter to the charging circuit as follows: |
@ Disconnect the wire from terminal B of the alter-

nator and connect the wire to the negative (—)
terminal of the ammeter.

e Connect the test lead from the positive (+) termi-
nal of the ammeter to terminal B of the alternator.

@e Connect the positive (+) lead of the voltmeter to
terminal B of the alternator. |

e Ground the negative (—) lead of the voltmeter.
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:

At 25°C (77°F): 13.7 — 14.8 V
At 115°C (239°F): 13.2 — 14.0 V

If the voltage reading is greater than standard voltage,
replace the voltage regulator.
If the voltage reading is less than standard voltage,
check the voltage regulator and as alternator follows:
e With terminal F grounded, start the engine and

check the voltage reading of terminal B.
e If the voltage reading is higher than standard

voltage, replace the voltage regulator.
e If the voltage reading is less than standard volt-

age, repair 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 fan control

switch to HI.
Check the reading on the ammeter.
Standard amperage:

30 A or more

If the ammeter reading is less than standard amper-
age, repair the alternator.
HINT: If the battery is fully charged, the indication
will sometimes be less than standard amperage.
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CH-7

ALTERNATOR _.
COMPONENTS FOR REMOVAL AND
INSTALLATION

Generator Wire

Generator Connector

ALTERNATOR REMOVAL
1.

(a)
_(b)

2.

(a)

(b)

(a)
(b)

- Generator

Adjusting Bolt

DISCONNECT WIRING FROM ALTERNATOR
Disconnect the connector from the alternator.
Remove the nut and disconnect the wire from the
alternator. |
REMOVE ALTERNATOR DRIVE BELT
Loosen the adjust lock nut, adjusting bolt and pivot
bolt.
Remove the drive belt.
REMOVE ALTERNATOR
Remove the pivot bolt and adjusting lock nut.
Remove the alternator.
Torque:

Pivot bolt: 51 N-m (520kgf-cm, 38 ft-Ibf)
Lock Nut: 18.5-N-m (185kgf-cm, 14 ft-Ibf)
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY
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Bearing Cover __
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ectifier End Frame
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a” @ Rear Bearing

Rubber Insulator x4

Alternator Washer 271
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80A |
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Bearing Cover _--

© @ Front Bearing --~" Brush Holder Cover
__--7” Brush OD

_-~~ Seal Plate 8
_--7 Terminal © | 7

Lor Insulator © @)
r~ Rectifier End Frame @_ a Plate Terminal

3 Rear End Cover
{
{

; IC Regulator .
opele f Rectifier Holder

Soot Alternator Washer Rubber Insulator x4
@ Non-reusable part 719851
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ALTERNATOR DISASSEMBLY

1. REMOVE REAR END COVER
(a) Remove the nut and terminal insulator.
(b) JOA: |

Remove the 3 nuts and end cover.
80 A:
Remove the bolt, 3 nuts, plate terminal and end cover.

CHOEA~-O1

2. JOA: .
REMOVE BRUSH HOLDE

(a) Remove the 2 screws, brush holder and cover.
(b) Remove the brush holder cover from the brush holder.

AF AMAA MP oe

3. REMOVE IC REGULATOR
| Remove the 3 screws and IC regulator.

4. REMOVE RECTIFIER HOLDER
_ (a) Remove the 4 screws and rectifier holder.

(b) Remove the 4 rubber insulators.

5. REMOVE PULLEY |
(a) Hold SST (A) with a torque wrench, and tighten SST

(B) clockwise to the specified torque.
SST 09820-63010

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

(b) Check that SST (A) is secured to the rotor shaft.

CHO0213
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(c) Mount SST (C) in a vise.
(d) Insert SST (B) into SST (C), and attach the pulley nut to

SST (C). : a

SST (C)

To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration.

. NOTICE: To prevent damage to the rotor shaft, do not

loosen the pulley nut more than one—half of a turn.

Remove the alternator from SST (C).
Turn SST (B), and ramove SST (A and B).
Remove the pulley nut and pulley.

REMOVE RECTIFIER END FRAME
Remove the 4 nuts.

Using SST, remove the rectifier end frame.
SST 09286—46011

CH0335

70 A:
Using snap ring pliers, remove the alternator washer
from the rectifier end frame.
80 A:
Remove the alternator washer from the rotor.
REMOVE ROTOR FROM DRIVE END FRAME
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ALTERNATOR INSPECTION AND REPAIR _
Rotor

1. INSPECT ROTOR FOR OPEN CIRCUIT |
Using an ohmmeter, check that there is continuity
between the slip rings.
Standard resistance:

70 A: 2.8 — 3.0Q .
80 A: 2.1 — 2.5 Q

If there is no continuity, replace the rotor.
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.

CHO0783

3. INSPECT SLIP RINGS
(a) Check that the slip rings are not rough or scored.

If rough or scored, replace the rotor.
(b) Using vernier calipers, measure the slip ring diame-

ters.
Standard diameter:

14.2 — 14.4 mm (0.559 — 0.567 in.)
Minimum diameter: |

cuotee 12.8 mm (0.504 in.)
If the diameter is less than minimum, replace the rotor.

Stator (Drive End Frame) |

1. 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.

2. INSPECT STATOR FOR GROUND ,
Using an ohmmeter, check that there is no continuity
between the coil leads and drive end frame.
if there is continuity, replace the drive end frame
assembly.
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1.

P13534
P3535

(a)
(b)

(c)

(d)

(e)
(f)

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 (70 A) or brush holder assembly (80 A).

70 A:
IF NECESSARY, REPLACE BRUSHES
Unsolder and remove the brush and spring.
Run the wire of the brush through the hole in the
brush holder, and insert the spring and brush into the
brush holder. : ,

Solder the brush wire to the brush holder at the
exposed length.
Exposed length:

10.5 mm (0.413 in.)

Check that the brush moves smoothly in the brush
holder.
Cut off the excess wire.

Apply insulation paint to the soldered point.



Ohmmeter

Ohmmeter

Terminal

Rectifier
Terminal

Negative (—)
Terminal

CHARGING — ALTERNATOR

Rectifier (Rectifier Holder)

1.

(a)

(b)

(c)

(a)

(b)

(c)

1.

2.

(a)

(b)

CH-13

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. |

Bearings

INSPECT FRONT BEARING —
Check that the bearing is not rough or worn.
IF NECESSARY, REPLACE FRONT BEARING
Remove the 4 screws and bearing retainer.

Using SST and a press, press out the bearing.
SST 09950-60010 (09951 —00260, 09952-06010)
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(c)

(d)

(e)

(d)

(b).

Using SST and a press, press in a new bearing.
SST 09950—60010 (09951 —00500)
Install the bearing retainer with the 4 screws.

Torque:

70 A: 2.6 N-m (27 kgf-cm, 23 In.-Ibf)
80 A: 2.9 N.m (30 kgf-cm, 25 in.-Ibf)

INSPECT REAR BEARING
Check that the bearing is not rough or worn.

IF NECESSARY, REPLACE REAR BEARING
Using SST, remove the bearing cover and bearing.
SST 09820-00021 ,
NOTICE: Be careful not to damage the fan.
Remove the bearing cover (inside).

| 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 09285-76010
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ALTERNATOR ASSEMBLY

1. PLACE RECTIFIER END FRAME ON PULLEY
2. INSTALL ROTOR TO DRIVE END FRAME

3. INSTALL RECTIFIER END FRAME
(a) 7OA: .

Install the alternator washer to the rectifier end frame. |G 4
NOTICE: Be careful of the alternator washer installation

direction.

80 A:
Install the alternator washer on the rotor.

$03983

29 mm (b) Using a 29 mm socket wrench and press, slowly press
Socket ) in. the rectifier end frame.

(c) Install the 4 nuts.
Torque: 4.5 N-m (46 kgf-cm, 39 in.-Ibf)

4. INSTALL PULLEY
(a) Install the pulley to the rotor shaft by tightening the

pulley nut by hand.
(b) Hold SST (A) with a torque wrench, and tighten SST

(B) clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

(c) Check that SST (A) is secured to the pulley shaft.

u J
Le

“) = & wm SST (A)

s om Et

SST (B)
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(d) Mount SST (C) ina vise.
(e) Insert SST (B) into SST (C), and attach the pulley nut to

SST (C). , : ,

SST (B)

4 Insert

(f) To torque the pulley nut, turn SST (A) in the direction
shown in the illustration.
Torque: 110 N-m (1,125 kgf-cm, 81 ft-ibf)

(g) Remove the alternator from SST (C).
(h) Turn SST (B), and remove SST (A and B).

SST (A)

5. INSTALL RECTIFIER HOLDER
(a) Install the 4 rubber insulators on the lead wires.

NOTICE: Be careful of the rubber insulators installation

direction.

(b) Install the rectifier with the 4 screws.
Torque:

70 A: 2.0 N-m (20 kgf-cm, 18 in.-Ibf)

80 A: 2.9 N-m (30 kgf-cm, 25 in.-Ibf)

6. INSTALL BRUSH HOLDER AND IC
. REGULATOR

(a) Install the brush holder cover to the brush holder.
NOTICE: Be careful of the holder installation direction.

Protrusion
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(b) Place the IC regulator together with the brush holder
horizontally on the rectifier end frame.

(c) Install the 5 screws until there is a clearance of
approx. 1 mm (0.04 in.) between the brush holder and
iC regulator.
Torque: 2.0 N-m (20 kgf-cm, 18 in.-Ibf)

oRxe SAAC A aS

(d) Fit the brush holder cover.
7. INSTALL REAR END COVER
(a} 7OA:

Install the end cover with the 3 nuts.
Torque: 4.5 N-m (46 kgf-cm, 40 in.-Ibf)

80 A:
Install the end cover and plate terminal with the bolt
and 3 nuts.
Torque:

Nut: 4.5 N-m (46 kgf-cm, 40 in.-Ibf)

Bolt: 3.8 N-m (39 kgf-cm, 34 in.-Ibf)

(b) Install the terminal insulator with the nut.
Torque: 4.1 N-m (42 kgf-cm, 36 in.-Ibf) |

8. CHECK THAT ROTOR ROTATES SMOOTHLY |

ALTERNATOR INSTALLATION

Installation is in the reverse order of removal.
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SERVICE SPECIFICATIONS
SERVICE DATA |

| Battery Voltage at 20°C (68°F) | 12.5 —129V _

CHOsM —6F

Specific gravity at 20°C (68°F) 1.25 — 1.29

Drive belt | Tension
| _New belt 55 — 65 kof |

1 Used belt 25 — 40 kof

Alternator ’ Rated output 12 V — 70 A, 80A

| Rotor coil resistance | 70A | At 20°C (68°F): 2.8 — 3.09
80 A | At 20°C (68°F): 2.1 —- 2.59

Slip ring diameter STD | 14.2 mm — 14.4 mm (0.559 — 0.567 in.)
Slip ring diameter Minimum | 12.8 mm (0.504 in.) |

| Brush exposed length | STD | 10.5 mm (0.413 in) |
Brush exposed length Minimum 1.5 mm (0.059 in.)

| IC Regulating voltage at 25°C (77°F)

regulator Regulating voltage at 115°C (239°F) 13.2 — 14.0 V ,

CHOAY—02

TORQUE SPECIFICATIONS
Part tightened N-m ft-lbf|__kotom

Bearing retainer x Drive end frame 70 A 2.6 27 23 in.-ibf
| 80 A 2.9 26 in.-lbf

Rectifier end frame x Drive end frame P45 TB AO int
| Alternator pulley x Rotor eT ee ee eee 81

Rectifier holder x Coil lead on rectifier end frame 18 in.-Ibf
| uence es

IC regulator and brush holder x Rectifier end frame TOA 17 in.-lbf

25 in.-Ibf

46 40 in.-Ibf

39 34 in.-Ibf

Alternator x Adjusting bar

Rear end cover x Rectifier holder

| Terminal insulator x Rectifier holder
smietieememes seretrietertatmeteaemnenes

Alternator x Alternator bracket


