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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 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. The fundamentals of how to proceed with troubleshooting are described on page
IN —19. Be sure to read this before performing troubleshooting.

PREPARATION

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:
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The procedures are presented in a step—by—step format:

* The illustration shows what to do and where to do it.

» The task heading tells what to do.

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

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

type.

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

SPECIFICATIONS

Specifications are presented in bold type throughout the text where needed. You never have to
leave the procedure to look up your specifications. They are also found at the end of each section,
for quick reference.
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CAUTIONS NOTICES, HINTS:
CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or
other people.
* NOTICES are also presented in bold type, and indicate the possibility of damage to the
components being repaired.
* HINTS are separated from the text but do not appear in bold. They provide additional
information to help you perform the repair efficiently.
Iwmr-m

S1 UNIT

The UNITS given in this manual are primarily expressed according to the SI UNIT (International
System of Unit), and alternately expressed in the metric system and in the English System.
Example;

Torque: 30 N—-m (310 kgf—cm, 22 ft—Ibf)
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IDENTIFICATION INFORMATION __,
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is stamped on the
vehicle identification number plate and certification
label.

A. Vehicle Identification Number Plate

B. Certification Label

ENGINE SERIAL NUMBER

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

52
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GENERAL REPAIR INSTRUCTIONS

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

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

3. Observe the following:
CAUTION: Work must be started after approx 90 sec—
onds from the time the ignition switch is turned to the

FIT06E

“LOOK” position and the negative (-) terminal cable is

disconnected from the battery (See page = RS-2).

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

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

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

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

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

(f) Be sure the cover for the positive (+) terminal is
properly 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, 0—rings and
oil seals etc. with new ones.

(b) Non—reusable parts are indicated in the compo—
nent illustrations by the “4 ” symbol.

Seal Lock Adhasive

6. Precoated parts
Precoated parts are bolts and nuts, etc. that are
coated with a seal lock adhesive at the factory.
(a) If a precoated part is retightened, loosened or
caused to move in any way, it must be recoated
with the specified adhesive.
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Equal Amperage Rating

(b) When reusing precoated parts, clean off the old
adhesive 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
illustrations 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.

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.

BE1368
lllustration Symbol Part Name Abbreviation

— i —— FUSE FUSE
BEEER O3S

—cg,"-'-'ﬁo— MEDIUM CURRENT FUSE M-FUSE
BEBES WO3ES

—@B—— HIGH CURRENT FUSE H-FUSE
BEBEM WOBET

g FUSIBLE LINK FL
[ 143 D7

8 = S CIRCUIT BREAKER cB

BEFESS nOEE
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WRONG CORRECT
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WRONG CORRECT

11. Care must be taken when jacking up and supporting
the vehicle. Be sure to lift and support the vehicle at
the proper locations (See page IN-37)

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

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

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

(a) Do not open the cover or case of the ECU, ECM,
PCM or TCM unless absolutely necessary. (If the
IC terminals are touched, the IC may be destr—
oyed 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
connector 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 dis—
tributor, air filter, and VCV from water.

(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 termi—
nals 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.
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14. Unless otherwise stated, all resistance is measured at
an ambient temperature of 203C (683F). 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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FOR VEHICLES WITH DATA LINK
CONNECTOR 2 (DLC2)

The DLC2 is provided inside the cabin (located under
the left side instrument panel) as a connector exclu—
sively for diagnosis of data from the engine, automatic
transmission, ABS, A/C, Airbag and Cruise Control
System to improve serviceability. The DLC1 inside

the engine compartment is used for engine adjust—

par il
ment.
Connecting the following terminals of the DLC2 to
terminal E, selects the diagnosis mode shown.
NOTICE: Never make a mistake with the terminal connec—
tion position as this will cause a malfunction.
Terminal System
To Engine and automatic transmission (Normal mode)
Te2 and Te1 Engine and automatic transmission (Test mode)
Te ABS, A/C, Airbag and Cruise Control System
il Ty T+ Automatic transmission

Refer to the respective system for the inspection
method.

HINT: By connecting the DLC2 up to a monitor specif-
ically designed for use with the DLC2, the diagnosis
result for each system can be read easily.
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FOR VEHICLES EQUIPPED WITH SRS
AIRBAG

The 1994 CAMRY specifications is equipped with an
SRS (Supplemental Restraint System) airbag.

Failure to carry out service operations in the correct
sequence could cause the airbag system to unexpect—
edly deploy during servicing, possibly leading to a
serious accident.

Further, if a mistake is made in servicing the airbag
system, it is possible the airbag may fail to operate
when required. Before performing servicing (including
removal or installation of parts, inspection or replace—
ment), be sure to read the following items carefully,
then follow the correct procedure described in this
manual.

Locations of Airbag Components

Frant Aldbeg Sensor AH
Front Alrbag Sensor LH Front Passenger Airbag Assembly

Steering Whea! Pad
{with AIRBAG)

7
A\

SRS Warning Light |

Spiral Cable
Center Alrbag Sensor Assembly
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FITOsE

1. Malfunction symptoms of the airbag system are diffi—

cult to confirm, so the diagnostic codes become the
most important source of information when trouble—
shooting. When troubleshooting the airbag system,
always inspect the diagnostic codes before dis—
connecting the battery (See page RS-55).

2. Work must be started after approx 90 seconds from

the time the Ignition switch is turned to the 'LOCK’
position and the negative (—) terminal cable is dis—
connected from the battery.

(The airbag system is equipped with a back—up
power source so that if work is started within 90
seconds of disconnecting the negative (—) terminal
cable of the battery, the airbag may be deployed.)
When the negative (-) terminal cable is disconnected
from the battery, memory of the clock and audio
systems will be cancelled. So before starting work,
make a record of the contents memorized by each
memory system. Then when work is finished, reset
the clock and audio systems as before.

To avoid erasing the memory of each memory system,
never use a back—up power supply from outside the
vehicle.

. Even in cases of a minor collision where the airbag

does not deploy, the front airbag sensors ,
passenger’s airbag assembly and the steering wheel
pad should be inspected (See page RS-17, 29, 43).

. Never use airbag parts from another vehicle. When

replacing parts, replace them with new parts.

. Before repairs, remove the airbag sensors if shocks

are likely to be applied to the sensors during repairs.

. The center airbag sensor assembly contains mercury.

After performing replacement, do not destroy the old
part. When scrapping the vehicle or replacing the
center airbag sensor assembly itself, remove the
center airbag sensor assembly and dispose of it as
toxic waste.

. Never disassemble and repair the front airbag sensors,

center airbag sensor assembly or steering wheel pad
in order to reuse it.

. If the front airbag sensors, center airbag sensor as—

sembly or steering wheel pad have been dropped, or if
there are cracks, dents or other defects in the case,
bracket or connector, replace them with new ones.

. Do not expose the front airbag sensors, center airbag

sensor assembly or steering wheel pad directly to hot
air or flames.

10. Use a volt/ohmmeter with high impedance (10 k) /V

minimum) for troubleshooting of the electrical circuit.
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11. Information labels are attached to the periphery of the
airbag components. Follow the notices.

12. After work on the airbag system is completed, per—
form the airbag warning light check (See page RS-
55).

Front Airbag Sensor

1. Never reuse the front airbag sensors involved in a
collision when the airbag has deployed. (Replace both
left and right airbag sensors.)

2. Install the front airbag sensor with the arrow on the
sensor facing toward the front of the vehicle.

3. The front airbag sensor set bolts have been anti —rust
treated. When the sensor is removed, always replace

rovin the set bolts with new ones.

4. The front airbag sensor is equipped with an electrical
connection check mechanism. Be sure to lock this
mechanism securely when connecting the connector.
If the connector is not securely locked, a malfunction
code will be detected by the diagnosis system (See
page RS-13).

Spiral Cable (in Combination Switch)
The steering wheel must be fitted correctly to the
steering column with the spiral cable at the neutral
position; otherwise cable disconnection and other tro—
ubles may result. Refer to page RS—-19 concerning
correct steering wheel installation.
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Steering Wheel Pad (with Airbag)

1. When removing the steering wheel pad or handling
a new steering wheel pad, it should be placed with
the pad top surface facing up.
1n this case, the twin —lock type connector lock lever
should be in the locked state and care should be taken
to place it so the connector will not be damaged. And
do not store a steering wheel pad on top of another
one. (Storing the pad with its metallic surface up may
lead to a serious accident if the airbag inflates for
some reason.)

2. Never measure the resistance of the airbag squib.

(This may cause the airbag to deploy, which is very
dangerous.)

3. Grease should not be applied to the steering wheel
pad and the pad should not be cleaned with deter—
gents of any kind.

4. Store the steering wheel pad where the ambient tem—
perature remains below 93@C (200@&F), without high
humidity and away from electrical noise.

5. When using electric welding, first disconnect the
airbag connector (yellow color and 2 pins) under the
steering column near the combination switch connec—
tor before starting work.

6. When disposing of a vehicle or the steering wheel
pad alone, the airbag should be deployed using an
SST before disposal (See page RS-22). Perform the
operation in a place away from electrical noise.

LIRETH
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Front Passenger Airbag Assembly

1. Always store a removed or new front passenger
airbag assembly with the airbag door facing up.
Storing the airbag assembly with the airbag door
facing down could cause a serious accident if the
airbag inflates.

2. Never measure the resistance of the airbag squib.
(This may cause the airbag deploy, which is very
dangerous.)

3. Grease should not be applied to the front passenger
airbag assembly and the airbag door should not be
cleaned with detergents of any kind.

4. Store the airbag assembly where the ambient temper—

ature remains below 93@C (200@&F), without high hu—

midity and away from electrical noise.

5. When using electric welding, first disconnect the
airbag connector (yellow color and 2 pins) installed on
the glove compartment finish plate at the left side of
the glove compartment before starting work.

6. When disposing of a vehicle or the airbag assembly
alone, the airbag should be deployed using an SST
before disposal (See page RS-35).

Perform the operation in a safe place away from
electrical noise.
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Center Airbag Sensor Assembly

The connector to the center airbag sensor assembly
should be connected or disconnected with the sensor
mounted on the floor. If the connector is connected
or disconnected while the center airbag sensor as—
sembly is not mounted to the floor, it could cause
undesired ignition of the airbag system.

Wire Harness and Connector

The airbag system’s wire harness is integrated with
the cowl wire harness assembly. The wires for the
airbag wire harness are encased in a yellow cor—
rugated tube. All the connectors for the system are
also a standard yellow color. If the airbag system wire
harness becomes disconnected or the connector bec—
omes broken due to an accident, etc., repair or replace
it as shown on page RS-50.
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FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER

CAUTION: If large amounts of unburned gasoline flow into the converter, It may overheat and create
a fire hazard. To prevent this, observe the following precautions and explain them to your customer.
1. Use only unleaded gasoline.
2. Avoid prolonged idling.
Avoid running the engine at idle speed for more than 20 minutes.
3. Avoid spark jump test.
(a) Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.
(b) While testing, never race the engine.
4. Avoid prolonged engine compression measurement.
Engine compression tests must be done as rapidly as possible.
5. Do not run engine when fuel tank is nearly empty.
This may cause the engine to misfire and create an extra load on the converter.
6. Avoid coasting with ignition turned off and prolonged braking.
7. Do not dispose of used catalyst along with parts contaminated with gasoline or oil.

FOR VEHICLES WITH AN AUDIO SYSTEM

WITH BUILT-IN ANTI-THEFT SYSTEM

ANTI-THEFT SYSTEM Audio System displaying the sign "ANTI —THEFT
SYSTEM” shown on the left has a built—in anti—theft
system which makes the audio system soundless if
Cassette Tape Skot Cover stolen.
If the power source for the audio system is cut even
once, the anti—theft system operates so that even if
Em® ]  the power source is reconnected, the audio system
will not produce any sound unless the ID number
selected by the customer is input again. Accordingly,
when performing repairs on vehicles equipped with
this system, before disconnecting the battery termi—
nals or removing the audio system the customer
should be asked for the ID number so that the techni—
cian can input the ID number afterwards, or else a
request made to the customer to input the ID number.
For the method to input the ID number or cancel the
anti—theft system, refer to the Owner’s Manual.
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IF VEHICLE IS EQUIPPED WITH MOBILE
COMMUNICATION SYSTEM

For vehicles with mobile communication systems

such as two—way radios and cellular telephones, ob—

serve the following precautions.

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

(2) Install the antenna feeder at least 20 cm (7.87 in.)
away from the ECM, ECU and sensors of the vehicle’s
electronics systems. For details about ECM, ECU and
sensors locations, refer to the section on the applica—
ble 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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HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS

A large number of ECU controlled systems are used in the TOYOTA CAMRY?*. In general, the ECU con-
trolled system is considered to be a very intricate system requiring a high level of technical knowledge and
expert skill to troubleshoot. However, the fact is that if you proceed to inspect the circuits one by one, trouble-
shooting of these systems is not complex. If you have adequate understanding of the system and a basic
knowledge of electricity, accurate diagnosis and necessary repair can be performed to locate and fix the prob-
lem. Thismanual is designed through emphasis of the above standpoint to help service technicians perform
accurate and effective troubleshooting, and is compiled for the following major ECU controlled systems:

Repair Manual System Page
Vol. 1 . 5S-FE Engln? EG-291
1MZ—FE Engine | EG-394

A140E Automatic Transaxle AX-39

= A541E Automatic Transaxle AX—49

Vol. 2 3.  Anti-Lock Brake BR-90

. Supplemental Restraint System RS-53
[ 6.  Cruise Control BE-161

The troubleshooting procedure and how to make use of it are described on the following pages.
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HOW TO PROCEED WITH TROUBLESHOOTING

Carry out troubleshooting in accordance with the procedure on the following page. Here, only the basic proce—
dure is shown. Details are provided in each section, showing the most effective methods for each circuit.
Confirm the troubleshooting procedures first for the relevant circuit before beginning troubleshooting of that
circuit.

( Vehicle Brought to Workshop )

Analysis Ask the customer about the conditions and the
environment when the problem occurred.

2_]X5ymptom Confirmation and / E 1' @
o

I'1_|/ Customer Problem / |I|

2?3(:”'(03“0 Trouble Code Confirm the symptoms and the problem conditions,
and check the diagnostic trouble codes.

(When the problem symptoms do not appear dur—

ing confirmation, use the symptom simulation

1 method described later on.)

Symptom Simulation

III

lub

l'{l Diagnostic Trouble Code Chart 'III :l :l ) ) ) )
Jl'I Check the results obtained in Sted.__fl, then confirm the in-
<) spection procedure for the system or the part which should

[_T'/ Matrix Chart of Problem / be checked using the diagnostic trouble code chart or the

Symptoms matrix chart of problem symptoms.

| ]

5/ Clrcunlnspectlon or Parts X |_T

'”SpeCt'O“ Check and repair the affected system or part in

accordance with the instructions in Step | 6 |

? / Repalr /

18] / Conflrmatlon Test X 8]
fll After completing repairs, confirm that the problem

has been eliminated.

(If the problem is not reproduced, perform the con—
End firmation test under the same conditions and in

the same environment as when it occurred for the

first time.)
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[ 1]JCUSTOMER PROBLEM ANALYSIS

In troubleshooting, the problem symptoms must be confirmed accurately and all preconceptions must be
cleared away in order to give an accurate judgement. To ascertain just what the problem symptoms are,
it is extremely important to ask the customer about the problem and the conditions at the time it occurred.

Important Points in the Problem Analysis

The following 5 items are important points in the problem analysis. Past problems which are thought to be
unrelated and the repair history, etc. may also help in some cases, so as much information as possible

should be gathered and its relationship with the problem symptoms should be correctly ascertained for ref-
erence in troubleshooting. A customer problem analysis table is provided in the troubleshooting section for

each system for your use.

~ Important Points in the Customer Problem Analysis

e Under what conditions?
* How did it happen?

L

* What Vehicle model, system name
* When Date, time, occurrence frequency
* Where Road conditions

Running conditions, driving conditions, weather conditions
Problem symptoms

(Sample) Engine control system check sheet.

CUSTOMER PROBLEM ANALYSIS CHECK SHEET

Inspectors
ENGINE CONTROL System Check Sheet | [
CuslosTsar & Modal and modal
AAMS ywar
DiFivar's nama Fraima no.
! Diwta vahiols Engina modal
browght in )
] km
Licenss no. Odomatar reading il
| o ::';'::"‘ 0 Engine doss not cemnk O] Ma initiel cominsiion O Mo complote combastson
O Ditficult to O Engine cranks slowly
Stort O Onbess
O Incored Bt e O bdiing rpm s sbnoemal [0 High O Low | rom]]
O Poor ldling O Rough iding 0 Cribee i
@ | O Poor O Hesilation 1 Back fen 0O Mutfler sxplosion [Ffter-fea) O Burging
Drriwaability O Knoskieg 0 Othar
0 Sacn afr starting 0 Mmmmpﬂdam
£ | O Engins Sl O AMar sccalarator podal rolessed O Beurirg &/C apaation
O Ehifting feom M to D O Crifeer —
O Dthars {
L
Dates Problom |
Decurrad
I gy ] el O Onis on
Probien Frequency O Consasnt [0 Somes { per iy, 1 U
O Orheer
Waathar 1 Firm O Clowdy O Rairry O Snowsy O ‘arious/Other
; E Pr “tt:'m" O Haot 0 ‘Wam 0 Coal 0O Cald (Appeos. ——— "FF e "C)
E O Highwssy [0 Buburbs O Iemer City O Ughill O Downhill
E Plaoe | O Rewgh road L Other S
. : =
ﬁW O Anytemp, O] Other
) " Sl el o i Rk LT S5 P-’
aCing
-._\_\_\_-__._'_._'_"-/"rp}
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2] SYMPTOM CONFIRMATION AND DIAGNOSTIC TROUBLE CODE CHECK
The diagnostic system in the TOYOTA CAIVIRY fulfills various functions. The first function is the Diagnostic
Trouble Code Check in which a malfunction in the signal circuits to the ECU is stored in code in the ECU
memory atthetime of occurrence, to be output bythetechnician during troubleshooting. Another function is the
Input Signal Check which checks if the signals from various switches are sent to the ECU correctly. By using
these check functions, the problem areas can be narrowed down quickly and troubleshooting can be per-
formed effectively. Diagnostic functions are incorporated in the following systems in the TOYOTA CAMRY

Diagnostic Trouble | Input Signal Check Other Diagnosis
System Code Check (Sensor Check) Function
5S-FE ) {with Test Mode) | 0
Engine N | [ i
| 1MZ-FE Z {with Check Model o ,\Dﬂlagnosuc Test
ode
A140E ) {with Test Mode) | ]
Automatic Transaxle [ - - -
Diagnostic Test
| AS40E 3 twith Check Model o Mocs

- - — s — o

oo
f_'fl

Supplemental Restraint System

I —

Cruise Control

i)

0 |

In diagnostic trouble code check, it is very important to determine whether the problem indicated by the diag-
nostic trouble code is still occurring or occurred in the past but returned to normal at present. In addition, it
must be checked in the problem symptom check whether the malfunction indicated by the diagnostic trouble
code is directly related to the problem symptom or not. For this reason, the diagnostic trouble codes should be
checked before and after the symptom confirmation to determine the current conditions, as shown in the table
below. If this is not done, it may depending on the case, result in unnecessary troubleshooting for normally op-
erating systems, thus making it more difficult to locate the problem, or in repairs not pertinent to the problem.
Therefore, always follow the procedure in correct order and perform the diagnostic trouble code check.
DIAGNOSTIC TROUBLE CODE CHECK PROCEDURE

Diagnostic Trouble Confirmation of . ,
Code Check (Make a Symptoms gladgn(():sr:lc 'Ik'rouble | Problem Condition
note of and then clear) ode Lhec [
Diagnostic Trouble Problem symptoms Same diagnostic trouble | Problem is still occurring in the diagnostic
Code Display exist code is displayed circuit.
= Normal code is The problem is still occurring in a place other than
displayed in the diagnostic circuit.
(The diagnostic trouble code displayed first is either
for a past problem or it is a secondary problem.)
No problem The problem occurred, in the diagnostic circuit in
ymptoms exist the past.
Normal Code Display -Problem symptoms | Normal code is The problem is still occ_urﬁng ina E)Iace -other than
exist displayed I in the diagnostic circuit.
No problem Normal code is [The problem occurred in a place other than in the
II_ “*Symptoms exist displayed diagnostic circuit in the past.
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Taking into account the above points, a flow chart showing how to proceed with troubleshooting using the
diagnostic trouble code check is shown below. This flow chart shows how to utilize the diagnostic trouble
code check effectively, then by carefully checking the results, indicates how to proceed either to diagnostic
trouble code troubleshooting or to troubleshooting of problem symptoms.

Diagnostic trouble code check

L

Making a note of and clearing of the diagnostic
trouble codes displayed

L1

Symptom confirmation

[ |Problem symptoms No problem symptoms
exist exist

Simulation test using the symptom
simulation methods

L b

—w

Diagnostic trouble code check
I

E"" *_, _

» Diagnostic trouble code | | oo code displayed Normal code displaye
displayed

. « Problem symptoms exist No problem symptom
* Problem symptoms exist exist

,J System Normal E

_ . _ )
Troubleshooting of problem Troubleshooting of each If a -dlf":lgnO-StIC troqble code was dlsplayeFj in
indicated by diagnostic problem symptom the initial diagnostic trouble code check, it
trouble code indicates that the trouble may have occurred

in a wire harness or connector in that circuit
in the past. Therefore, check the wire har-

ness and connectors (See page IN-31)
b A
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@SYMPTOM SIMULATION
The most difficult case in troubleshooting is when there are no problem symptoms occurring. In such cases, a thor-
ough customer problem analysis must be carried out, then¢ simulate the same or similar conditions and environment
in which the problem occurred in the customer’s vehicle. No matter now much experience a technician has, or how
skilled he may be, if he proceeds to troubleshoot without confirming the problem symptoms he will tend to overlook
something important in the repair operation and make a wrong guess somewhere, which will only lead to a standstill.
For example, for a problem which only occurs when the engine is cold, or for a problem which occurs due to vibration
caused by the road during driving, etc., the problem can never be determined so long as the symptoms are confirmed
with the engine hot condition or the vehicle at a standstill. Since vibration, heat or water penetration (moisture) are
likely causes for problems which are difficult to reproduce, the symptom simulation tests introduced here are effective
measures in that the external causes are applied to the vehicle in a stopped condition.
Important Points in the Symptom Simulation Test
In the symptom simulation test, the problem symptoms should of course be confirmed, but the problem area or parts
must also be found out. To do this, narrow down the possible problem circuits according to the symptoms before start-
ing this test and connect a tester beforehand. After that, carry out the symptom simulation test, judging whether the
circuit being tested is defective or normal and also confirming the problem symptoms at the same time. Refer to the
matrix chart of problem symptoms for each system to narrow down the possible causes of the symptom.

.ﬁRATION METHOD: When vibration seems to be the major cause.

CONNECTORS ]
Slightly shake the connector vertically and horizontally. |

WIRE HARNESS

Slightly shake the wire harness vertically and horizon—
tally. The connector joint, fulcrum of the vibration, and
body through portion are the major areas to be
checked thoroughly.

Swing Slightly
12231
FIZ333

PARTS AND SENSORS Vibrate Slightly
Apply slight vibration with a finger to the part of the
sensor considered to be the problem cause and check
if the malfunction occurs.

HINT: Applying strong vibration to relays may result

in open relays.

FIZ1a0
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HEAT METHOD: When the problem seems to occur when the suspect area is heated.

Heat the component that is the likely cause of the malfunction
with a hair dryer or similar object. Check to see if the malfunc-
tion occurs.

NOTICE:

(1) Do not heat to more than 60C (140F). (T emperature

limit that no damage is done to the component).

(2) Do not apply heat directly to parts in the ECU.

When the malfunction seems to occur on a rainy day
or in a high—humidity condition.

WATER SPRINKLING METHOD:

Sprinkle water onto the vehicle and check to see if the malfunction
occurs.
NOTICE:
(1) Never sprinkle water directly into the engine compartment,
but indirectly change the temperature and humidity by apply-
ing water spray onto the radiator front surface.
(2) Never apply water directly onto the electronic com—
ponents.
(Service hint)
If a vehicle is subject to water leakage, the leaked water
may contaminate the ECU. When testing a vehicle with a water leak-
age problem, special caution must be used.

OTHER: When a malfunction seems to occur when electrical load is excessive.

Turn on all electrical loads including the heater blower, head
lights, rear window defogger, etc. and check to see if the
malfunction occurs.

F2330
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DIAGNOSTIC TROUBLE CODE CHART

e inspection procedure is shown in the table below. This table permits efficient and accurate trouble-
shooting using the diagnostic trouble codes displayed in the diagnostic trouble code check. Proceed with
troubleshooting in accordance with the inspection procedure given in the diagnostic chart corresponding
to the diagnostic trouble codes displayed. The engine diagnostic trouble code chart is shown below as an

example.
e DTC No. _‘ ¢ Detection ltem
e.

Indicates the diagnostic trouble cod Indicates the system of the problem or
contents of the problem.

DIAGNOSTIC TROUBLE C

HIMT: Paramedors listed an the chart
imdbnumand or athés [&s1om,

CHART (SAE Controlled) . Diagnostic Trouble Code
nat be sxactly the seme as your reading dus 10 the type of Detecting Condition

Indicates the diagnostic

DTC Mo Deasction e Diagnaatic Traubis Code Dutacting Condition = trouble code set paramete
| B 60 ietlass Aor Flow Cirguii Opan or ghart n mass mr Sow messr GGt with sngne speed 4000 rpm
Pttt icen e i,

Coreskriordg &) snd b)) conlinis with afging spood SO0 R oF .
12 mp detection logis)

ab Chosd theoows peatinn sedich: O

b Meloynn pir Aorsr mster esipest > 2.2 W

Pl Ao Flow Ciseuit
PO Range Porloe rasce
Froklsm

Irtake Ak Temg Ciscuii

PO | Makencrion

Opan or shart in imisks sir Semp. ssneon Croert,

Engne Conlar Temp
PO118 Creud Mallunctian
‘—._._\_\—|—

—
: afog GIBFTg a%ging, Engise &

Opies oF GhOiT 1 Goging DoolENL DEmp. SRS il

* Trouble Area » Page or Instructions
Indicates the suspect area of the Indicates the page where the inspection procedure
problem . for each circuit is to be found, or gives instructions
for checking and repairs.

methon coda is daplayed during the diagnoestic frouble © nck in check mode, check the
code lisied in the lable below (Proceed to the pags given earcuith,

circuit for
—— NP
® Trowble Ares ML | Mamesy T Ses Page
& Cpen or shar in e s Aers matier Seeun
@ P i Tlere irslis a ) EG-444
- ECM
w Mhass 20 Noe men a L8, EG-450
» Cipen or sbor in imlaks ar fEmp. o ol
B Inldhg ar MD sasai ] L] EG-451
» ECM
r’wwrﬂ - '-‘_""'—\.._\_‘_H_\-
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MATRIX CHART OF PROBLEM SYMPTOMS
The suspect circuits or parts for each problem symptom are shown in the table below. Use this table to
troubleshooting the problem when a "Normal” code is displayed in the diagnostic trouble code check but
the problem is still occurring. Numbers in the table indicate the inspection order in which the circuits or
parts should be checked.
HINT: When the problem is not detected by the diagnostic system even though the problem symptom is
present, it is considered that the problem is occurring outside the detection range of the diagnostic sys-
tem, or that the problem is occurring in a system other than the diagnostic system.

e Page
Indicates the page where the flow chart for
- Problem Symptom each circuit is located.
» Circuit or Part Name
Indicates the circuit or part which needs to
be checked.
MATRIX CHART OF PROBL SYMPTOMS
‘Whan the malfunction code is not confirmed in the di iz frouble code o and the problem still can
niot be confirmead in the basic Insgaction, then procesd to's)ls step and pedor eshooting according
1o the numbsred ordér given in the table balow.
| 2
Baa page 8|8 E Eln AR AR
B8 Bl R|B|%|=2
| i
I .
I 2 |
Buspact aras [ 1 ‘é |
AN I
I 5
1H R 3
\ T |
Bympt z : 'E 33 E
i L i
; E i a HF E i |
Blagld|E]|= E &-E
Engire does not crank o 1
ii Mo inftisl combustian 1 .1_
Mo commplete comibusbon 1 i
g Undar nomal condition "l z ! 3
! !'Eddurruinu IIr":"l_ z |
EE'! Hot sngine 1 3|2 !
""--h..._!‘_‘lj‘l_nhmldh'nﬂd _F’rr,‘,.,.r"" -::"'"""-.. 1 | f.‘f
e R

» Circult Inspection, Inspection Order
Indicates the circuit which needs to be
checked for each problem symptom. Check
in the order indicated by the numbers.
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ECIRCUIT INSPECTION
How to read and use each page is shown below.

» Diagnostic Trouble Code No.
and Detection Item

» Circuit Description
The major role and operation, etc. of the cir—+
cuit and its component parts are explained.

% « Indicates the diagnosfic

trouble code, diagnostic

CIRCUIT DESCRIPTION

Knoch sirdon am Mned of sach 50 the dght bank and W Bank
knocking This sansod contsing o plamoalsciric slement wh
dutoerned, which oocurs when the cylinder block wibe
ignitsan tming 15 reterded to suppress &

naraing @ vohege w
to knocking. Hf engine Knooking occurs.

DTC P0325 | Knock Sensor 1 9’4‘ Malfunction |
DTC | P0330 | Knock Senscf 2 Circuit Malfunctiop
—

trouble code set parame-
ter and suspect area of the
prablem

DTG No. | Disgnostic Troubla Code Deiectisg Coaditan

Troubss Ares ]

pogss | Mo Ene 1 Egas i FOM wh gagine

| npaed 3000 rpm o mone i

e 04 ahvdil 1 sl sered 1 ginoui | .
s Krasck s o noasteall

Diagnosfic Chart
| The troubleshooting proce-

Py ni gaveod 3 sl o ECRA mith anglre

epead 2030 pm a1 maiE

s BTN

& D 0F ) i nso derdor 3 eroul
& Keoch oo 3 (nossies

dure for the circuit is shown in

11 phia ECM dalncts the abows dagreagis comdiliong, it oparatis 1ha el sale luncticn in which the comsctive

ratard angle walue is $61 b0 the Wadimum salkee

! a flow chart. Use it to determine
if the circuit is normal or abnor-
mal, and, if it is abnormal, use

DIAGNOSTIC CHART ] itto determine whether the
HINT: DTC PO33E5 & ler shie dight Bank knock PGUit. __d——P____ i i —

T peao B e e Eg bk ride -'::ﬂiffgf_—f-’" problem is Iocateq in the sen

F; — sors, actuators, wire harness
l T | Crck ock semaer crcu E-} e | or ECU. For details of each in—
Al e o .
Typn spection, the page number of
Lo the related "Inspection Proce—
2 | ?ﬁlnﬁrﬂﬁﬂ;;::n.ﬂ:mm | IHE;I | [ % -| dure” is included.
Témii® L Pl o

T — A

ok |

Check and mplsce BCM |

WIRING DIAGRAM

Encch Seracr 1
[0 right sk N 18

1T W ERER
[HO =
Encch Saracr 2 [1]
1008 bl aahl 2 14

i W " ERRL
et

[}

« Wiring Diagram
This shows a wiring diagram of the circuit. Use thi:
diagram together with the location of connector to
thoroughly understand the circuit.
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Location of Connectors in Engine Compartment
{20 oA (o (| ()

1¢r ne)
L]

| -
®—___| ==

1
)

Ki
iy
=¥

AR A AE) |

t.l_l

o

] ﬂr — 5 e

it

-, 3, <

Wil

—== | | EF1)
d |£*?'}*L 1 :
10 I‘---.. .1|r_ M‘I (WE)

s c : =~ W= ‘55,. K J/B No.Z
= N ey A
Y ] =
\ T i S s e il V[ 3 |
W __ 1-5._ = _=‘ -{“. ] /
B, N - E!

el 2

__J): Code of connector
5 : Code of ground points

* Location of connectors

take the terminal positions

This diagram shows the wire harnesses and connectors used in one system. The connector shows the har-
ness side connector, so when checking the part side connector (sensor, actuator, etc.), be careful not to mis-

Lo S

Engine Coglant Temg.
CEnsHr

Wi i

®D

Dats Link Connactor 1

ilafa] fa] fa]a]ls
Tlalw i jan @
imiafual |vaf fass |@
M-
CTF a0
Sonsor H::i e idla Air Contral
{Bank 1 Sansor 1) [Bank 2 Sensor 1) Valva

e RE]
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 Indicates the position of the ignition switch during ' Ins'pectlon Procgdure _
the check. This shows the mspectlon .
Olnmm:m Switch nFFF’“‘a lgnition Switch ON procedure on the diagnostic
chart in detail.
lﬂ- Ignition Switch ETA{_.:’E | Ignition Switch ACC

/

/Check voltage between terminals VTA and E2 of ECM.

(1) Ramess glewe somparment,
[Enb pags EG-309)
Turn ignition switch ON.

ﬂuﬂ. Tar nﬂn wiid ahart wnd

HE barwessn ECM & ™
I'Ilun sansor t‘lﬂ'ﬂ. limemy

rul 1N-31

Check and replace }ECM (See page IN-36).

i . Preparation

Check ~eecm |« B Check

» Indicates the place to check the voltage or resistance.
* Indicates the connector position to be checked, from the front or back side.

BE4578 ERAQTT
Check from the connector back side. Check from the connector front side (without harness)
(with harness) In this case, care must be taken not to bend the terminals.

+ Indicates the condition of the connector of ECU during the check. |

Pl il b= Pl o

= [ W | [ ] ]
ST (1T . -t
[T N

HI I JURERRN punnanny

.I'\\

; l
Connector being checked is Connector being checked
is disconnected,

aREa5g connactad. BABLD
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HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE

1. For troubleshooting, diagnostic trouble code charts or problem symptom charts are provided for each circuit
with detailed inspection procedures on the following page.
2. When all the component parts, wire harnesses and connectors of each circuit except the ECU are found
to be normal in troubleshooting, then it is determined that the problem is in the ECU.
Accordingly, if diagnosis is performed without the problem symptoms occurring, the instruction will
be to check and replace the ECU, even if the problem is not in the ECU. So, always confirm that the
problem symptoms are occurring, or proceed with inspection while using the symptom simulation method.
3. The instructions "Check wire harness and connector” and "Check and replace ECU” which appear in the
inspection procedure, are common and applicable to all diagnostic trouble codes. Follow the procedure outlined
below whenever these instructions appear.

Check Wire Harness and Connector
The problem in the wire harness or connector is an open circuit or a short circuit.

OPEN CIRCUIT:
This could be due to a disconnected wire harness, faulty contact in the connector, a connector terminal
pulled out, etc.

Fimeg PrR0aE

HINT:

1. It is rarely the case that a wire is broken in the middle of it. Most cases occur at the connector. In partic—
ular, carefully check the connectors of sensors and actuators.

2. Faulty contact could be due to rusting of the connector terminals, to foreign materials entering termi—
nals or a drop in the contact pressure between the male and female terminals of the connector. Simply
disconnecting and reconnecting the connectors once changes the condition of the connection and may
result in a return to normal operation.

Therefore, in troubleshooting, if no abnormality is found in the wire harness and connector check, but
the problem disappears after the check, then the cause is considered to be in the wire harness or con—
nectors.

SHORT CIRCUIT:

This could be due to a short circuit between the wire harness and the body ground or to a short inside the

switch, etc.

HINT:

* When there is a short between the wire harness and body ground, check thoroughly whether the wire
harness is caught in the body or is clamped properly.
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1374

ECU Side

INGann

Sensor Side

Noag

N
e

=
F'—?

—~
i

)

Pull Lighthy

Loozeness of Crimping

Wiapzr

1. CONTINUITY CHECK (OPEN CIRCUIT CHECK)
(1) Disconnect the connectors at both ECU and sensor
sides.
(2) Measure the resistance between the applicable ter—
minals of the connectors.
Resistance: 1 II or less
HINT:
» Measure the resistance while lightly shaking the wire
harness vertically and horizontally.
* When tester probes are inserted into a connector, insert
the probes from the back. For waterproof connectors
in which the probes cannot be inserted from the back,
be careful not to bend the termianls when inserting the
tester probes.

2. RESISTANCE CHECK (SHORT CIRCUIT CHECK)

(1) Disconnect the connectors at both ends.

(2) Measure the resistance between the applicable ter—
minals of the connectors and body ground. Be sure
to carry out this check on the connectors on both
ends.

Resistance: 1 M ) or higher
HINT: Measure the resistance while lightly shaking the
wire harness vertically and horizontally.

3. VISUAL CHECK AND CONTACT PRESSURE CHECK
(1) Disconnect the connectors at both ends.
(2) Check for rust or foreign material, etc. on the termi—
nals of the connectors.
(3) Check crimped portions for looseness or damage and
check if the terminals are secured in the lock position.
HINT: The terminals should not come out when pulled

lightly.

(4) Prepare a test male terminal and insert it in the female
terminal, then pull it out.

HINT: When the test terminal is pulled out more easily

than others, there may be poor contact in that section.
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Actual examples of the inspection method for open circuit and short circuit are explained below.
1. OPEN CIRCUIT CHECK

For the open circuit in the wire harness in Fig. 1, perform “(a) Continuity Check” or “(b) Voltage Check”
to locate the section.

Fig. 1

Cy GPEN B
Sensor

1 e g [
[ | P13
EEADA3

(a) Continuity Check

(1) Disconnect connectors (A) and (C) and measure the resistance betwen them.
In the case of Fig. 2,

Between terminal 1 of connector (A) and terminal 1 of connector (C) - No continuity (open)
Between terminal 2 of connector (A) and terminal 2 of connector (C) » Continuity

Therefore, it is found out that there is an open circuit between terminal 1 of connector (A) and termi-

nal 1 of connector (C). Fig. 2
=B

e 3 R
e [

pEa0nd

(2) Disconnect connector (B) and measure the resistance between connectors (A) and (B), (B) and(C),
In the case of Fig. 3,

Between terminal 1 of connector (A) and terminal 1 of connector (B) - Continuity

Between terminal 1 of connector (B) and terminal 1 of connector (C) -~ No Continuity (open)

Therefore, it is found out that there is an open circuit between terminal 1 of connector (B) and termi
nal 1 of connector (C).

Fig. 3
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(b) Voltage Check
In a circuit in which voltage is applied (to the ECU connector terminal), an open circuit can be
checked for by conducting a voltage check.

(1) As shown in Fig. 4, with each connector still connected, measure the voltage between body ground
and terminal 1 of connector (A) at the ECU 5 V output terminal, terminal 1 of connector (B), and
terminal 1 of connector (C), in that order.

If the results are:

5 V: Between Terminal 1 of connector (A) and Body Ground

5 V: Between Terminal 1 of connector (B) and Body Ground

0 V: Between Terminal 1 of connector (C) and Body Ground

then it is found out that there is an open circuit in the wire harness between terminal 1 of (B)
and terminal 1 of (C).

SL4066

2. SHORT CIRCUIT CHECK
If the wire harness is ground shorted as in Fig. 5, locate the section by conducting a “continuity check
with ground”.

Lo ke ) ' .1
el SHORT | ) zd 1 |
E-an:nri} 1@ ':53[ §

.1 -
A F —

BE4CET
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(a) Continuity Check with Ground

(1) Disconnect connectors (A) and (C) and measure the resistance between terminals 1 and 2 of connector
(A) and body ground.
In the case of Fig. 6,
Between terminal 1 of connector (A) and body ground — Continuity
Between terminal 2 of connector (A) and body ground — No continuity (open)
Therefore, it is found out that there is a short circuit between terminal 1 of connector (A) and terminal
1 of connector (C).

Fig. 6

(2) Disconnect connector (B) and measure the resistance between terminal 1 of connector (A}and body
ground, and terminal 1 of connector (B) and body ground.

Between terminal 1 of connector (A) and body ground — No continuity (open)

Between terminal 1 of connector (B) and body ground - Continuity

Therefore, it is found out that there is a short circuit between terminal 1 of connector (B) and terminal

1 of connector (C). Fig. 7
16},

ECU

BELOES
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Check and Replace ECU

First check the ECU ground circuit. If it is faulty, repair it. If it
is normal, the ECU could be faulty, so replace the ECU with a
known good one and check if the symptoms appear.

Example =

e .' .T.J‘.';

=1
an LR

150383

] (1) Measure the resistance between the ECU ground

terminal and the body ground.
Resistance: 1 II or less

ECU Side

WiH Side /V .
i
Grﬂund B |_|_l_| 1]

WOape

(2) Disconnect the ECU connector, check the ground
terminals on the ECU side and the wire harness
side for bend and check the contact pressure.
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VEHICLE LIFT AND SUPPORT LOCATIONS

N

Seam Notches

JACK POSITION
Fromt ....:i.... Front crossmember
Rear .......... Rear axla beam

CAUTION: Before jacking-up the rear and front, make sure the car is
not carrying any axtra weight.

PANTOGRAPH JACK POSITION O
SUPPORT POSITION
Safety stand and swing arm type lift  ................c00.nns 7
Na280r

E|IHI‘\|




IN-38

INTRODUCTION — ABBREVIATIONS USED IN THIS MANUAL

ABBREVIATIONS USED IN THIS

MANUAL

LB -]

. ABS Anti—Lock Brake System
: ALR Automatic Locking Retractor
L AT Automatic Transaxle
! ATF Automatic Transmission Fluid
. BDC Bottom Dead Center
BTDC Before Top Dead Center
Calif. California
ca Circuit Breaker
CRS Child Restraint System
op Dash Pot
ECU Electronic Control Unit
ELR Emergency Locking Retractor
ESA Electronic Spark Advance
EX Exhaust (Manifold, Valve)
Ex. Except
FIPG Formed in Place Gasket
FL Fusible Link
Fr Front
lc] Ignition
M Intake (Manifold, Valve)
J/B Junction Block
LED Light Emitting Diode
LH Left — Hand
LSPV Load Sensing Proportioning Valve
Max. Maximum
Min. Minimum
MP Multipurpose
M/T Menusl Trsnsaxls
0/D, OD Overdrive
0/S Oversize
PCV Positive Crankcase Ventilation
PKB Parking Brake
i Power Steering
RH Right-Hand
Rr Rear
SRS Supplemental Restraint System
SSM Special Service Materials
SST Special Service Tools
STD Standard
5w Switch
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TDC Top Dead Center
TEMP. Temperature
T/IM Transmission
TMC Toyota Motor Corporation
™ M Toyota Motor Manufacturing U.S.A., Inc.
u/s Undersize
VeV Vacuum Control Valve
VSV Vacuum Switching Valve
VTV Vacuum Transmitting Valve
W With
W/O Without
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GLOSSARY OF SAE AND TOYOTA TERMS

This glossary lists all SAE-J1930 terms and abbreviations used in this manual in compliance
with SAE recommendations, as well as their Toyota equivalents.

SAE ABBREVI- TOYOTA TERMS
ATIONS SAE TERMS ()-ABBREVIATIONS
AlC Air Conditioning Air Conditioner
ACL Air Cleaner Air Cleaner
AIR Secondary Air Injection Air Injection (Al)
AP Accelerator Pedal -
B4 Battery Positive Voltage + B, Battery Voltage
BARO Barometric Pressure -
CAC Charge Air Cooler Intercooler
CARB Carburetor Carburetor
CFlI Continuous Fuel Injection -
CKP Crankshaft Position Crank Angle
(= Closed Loop Closed Loop
CMP Camshatft Position Cam Angle
CPP Clutch Pedal Position -
CTOX Continuous Trap Oxidizer -
CTP Closed Throttle Position Idle ON (IDL ON)
D FI Direct Fuel Injection (Diesel) Direct Injection (DI)
ol Distributor Ignition =
DLC1 Data Link Connector 1 1: Check Connector
DLC2 Data Link Connector 2 2: Toyota Diagnosis Comunication Link (TDCL)
DLC3 Data Link Connector 3 3: OBDII Diagnostic Connector
DTC Diagnostic Trouble Code Diagnostic Code
DTM Diagnostic Test Mode -
ECL Engine Control Level -
ECM Engine Control Module Engine ECU (Electronic Control Unit)
ECT Engine Coolant Temperature Coolant Temperature, Water Temperature (THW)
. Electrically Erasable Programmable Read Only Memory
E— I\E/llectrlcally Erasable Programmable Read Only (EEPROM).
emory Erasable Programmable Read Only Memory (EPROM)
EFE Early Fuel Evaporation Cold Mixture Heater (CMH), Heat Control Valve (HCV)
EGR Exhaust Gas Recirculation Exhaust Gas Recirculation (EGR)
El Electronic Ignition Toyota Distributorless Ignition (TDI)
EM Engine Modification Engine Modification (EM)
EPROM Erasable Programmable Read Only Memory Programmable Read Only Memory (PROM)
EVAP Evaporative Emission Evaporative Emission Control (EVAP)
FC Fan Control -
Flash Electrically Erasable Programmable
FEEPROM Read Only Memory o
FEPROM Flash Erasable Programmable Read Only Memory -
FF Flexible Fuel -
FP Fuel Pump Fuel Pump
GEN Generator Alternator
GND Ground Ground (GND)
HO02S Heated Oxygen Sensor Heated Oxygen Sensor (H02S)
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IAC Idle Air Control Idle Speed Control (ISC)
IAT Intake Air Temperature Intake or Inlet Air Temperature
ICM Ignition Control Module =
IF1 Indirect Fuel Injection Indirect Injection
IFS Inertia Fuel-Shutoff -
ISC Idle Speed Control =
K5 Knock Sensor Knock Sensor
MAF Mass Air Flow Air Flow Meter

. Manifold Pressure
MAP Manifold Absolute Pressure Intake Vacuum

El_ectric Bleed Air Control Valve (EBCV)

e o e k)
MDP Manifold Differential Pressure =
MFI M ultiport Fuel Injection Electronic Fuel Injection (EFI)
MIL Malfunction Indicator Lamp Check Engine Light
MST Manifold Surface Temperature =
MVZ Manifold Vacuum Zone =
NVRAM Non-Volatile Random Access Memory =
02s Oxygen Sensor Oxygen Sensor, Ot Sensor (OtS)
OBD On —Board Diagnostic On-Board Diagnostic (OBD)
oc Oxidation Catalytic Converter Oxidation Catalyst Converter (OC), CCo
oF Open Loop Open Loop
PAIR Pulsed Secondary Air Injection Air Suction (AS)
PCM Powertrain Control Module -
PNP Park/Neutral Position -
PROM Programmable Read Only Memory =
PSP Power Steering Pressure il

Fir= ) Diesel Particulate Filter (DPF)
PTOX Periodic Trap Oxidizer Diesel Particulate Trap (DPT)
RAM Random Access Memory i Random Access Memory (RAM)
RM Relay Module =
ROM Read Only Memory Read Only Memory (ROM)
RPM Engine Speed Engine Speed
5C Supercharger Supercharger
SCB Supercharger Bypass -
SFI Sequential Multiport Fuel Injection Electronic Fuel Injection (EFI), Sequential Injection
SPL Smoke Puff Limiter -
SRI Service Reminder Indicator =
SRT System Readiness Test i
5T Scan Tool -
TB Throttle Body Throttle Body

Single Point Injection

TBI Throttle Body Fuel Injection Central Fuel Injection (Ci)
TC Turbocharger Turbocharger
TCC Torque Converter Clutch Torque Converter
TCM Transmission Control Module Transmission ECU (Electronic Control Unit)
T Throttle Position Throttle Position
TR Transmission Range =




IN-42

INTRODUCTION

GLOSSARY OF SAE AND TOYOTA TERMS

Bimetallic Vacuum Switching Valve (BVSV)

VWV Thermal Vacuum Valve Thermostatic Vacuum Switching Valve (TVSV)
. Three—Way Catalytic (TWC)

TWC Three-Way Catalytic Converter CCro

TWC+0C Three—Way + Oxidation Catalytic Converter CCr+ CCo

VAF Volume Air Flow Air Flow Meter

VR Voltage Regulator Voltage Regulator

VSS Vehicle Speed Sensor Vehicle Speed Sensor (Read Switch Type)

WOT Wide Open Throttle Full Throttle

WU-0OC Warm Up Oxidation Catalytic Converter -

WU -TWC Warm Up Three—Way Catalytic Converter Manifold Converter

3GR Third Gear -

4G R Fourth Gear -
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STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

1
Mark Class \h“““—-_h_h} Mark Class
Hexagon 4— AT Stud bolt
head bolt 5- 5T
6— 6T
Bolt 7- T
%~ head No 8- 8T
=" 8 &
10— 10T
11— 11T 4T
No mark 4T
Hexagon
flange bolt
w/ washer No mark 4T
hexagon bolt
BT
Hexagon
head bolt 2
I o protruding &T
lines
Hexagon
flange bolt 2
w/ washer protruding BT Welded bolt
hexagon bolt lines
Hexagon
head bolt 3
protruding T
lines aT
Hexagon
head bolt .-"'T‘"- 4
| i| protruding AT
'“f,;]ﬁ‘l lines
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STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS

) ) Specified torque
Class ralrimeter :;':ﬁh Hexagon head bolt Hexagon flange bolt
M- kgf-om i M-mi kgf-om fi-lbf
3] 1 ] 55 48 in.-lbf 4] 80 52 in.-lb¥
] 1.28 12.5 130 a 14 145 10
aT 10 1.26 286 280 19 23 280 N
12 1.28 47 480 a5 53 540 39
14 1.6 74 T80 &5 a4 860 &1
18 1.5 118 1. 150 83 — - —
L] 1 6.5 a5 BE in. bl .5 75 B6 in,Ibf
2| 1.26 15.6 180 12 17.6 178 13
T 10 1.25 a2 330 24 as 380 28
12 1.26 4] 8O0 43 85 &70 48
14 1.5 a1 830 a7 100 1,080 TE
16 1.5 140 1.400 1 - = -
a8 1 | B8O 89 in, - 2 a0 78 in. bt
B 1.28 18 185 14 21 210 1%
o 10 1.26 as 400 29 44 440 32
12 1.25 M 730 B3 a0 #10 53
14 1.5 110 1.100 80 125 1.250 20
18 1.5 170 1,750 127 — = -
a8 i 10.5 110 ] 12 120 8
B 1.25 25 280 19 28 190 |
27 10 1.25 62 630 38 68 580 43
12 1.25 8B 870 T0 108 1,080 T8
14 1.5 145 1,500 108 165 1,700 123
18 1.5 230 2,300 166 - - =
B 1.25 28 300 22 33 330 24
BT 10 1.26 a1 620 4h 68 &90 &0
12 1.26 110 1.100 80 120 1,250 a0
a 1.25 34 340 25 37 380 27
8T 10 1.25 70 Ti0 &1 78 780 57
12 1.26 126 1,300 a4 140 1,450 108
2] 1.25 38 380 28 42 430 a
10T 10 1.25 F: 200 i1 a8 8a0 G4
12 1.26 140 1,450 108 155 1,800 118
a 1.25 42 430 31 47 480 35
1T 10 1.25 a7 2090 G4 a7 980 12
12 1.25 1656 1,600 116 175 1,800 130
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MAINTENANCE SCHEDULE

SCHEDULE A
CONDITIONS:

Towing a trailer, using a camper or car top carrier.
Repeated short trips of less than 8 km (5 miles) with outside temperature remaining below
freezing.
Extensive idling and/or low speed driving for long distances, such as police, taxi or door—to
—door delivery use.
Operating on dusty, rough, muddy or salt spread roads.
Maintenance operation: A = Check and adjust if necessary.

R = Replace, change or lubricate.

| = Inspect and correct or replace if necessary.

Maintenance services beyond 96,000 km (60,000 miles) should continue to be performed at the same intervals
. shown for each maintenance schedule. See page
st
System l 1,000 km ¢ Tz Jovm Jaw [oo [om e Jom Joa oo o o Jow [ma [0 | Vonth (item No.)
onths
Maintenance items 1,000 miles 3.751 98 | 1125 98 | 18792251 2625 ¥4 3375 | 398 | 4125 4k Tia7s |52.5| so2s| @0
MA-6
ENGINE  Iriing belt (1) L] - (item 1)
MA-10
alve clearance J & | A: Every 72 months (item 12)
. I: First period 96,000 km (60,000 miles) or 72 months. MA-6
Drive belts I: After that every 12,000 km (7,500 miles) or 12 months. (item 2)
| I MA-8
Engine oil and oil filter* |a|r|Rr|m|m E nln|n|mf®m{n|n|p|m|m A REey6months |jomg
1 1
. R: First period 72,000 km (46,000 miles) or 36 months. MA-8
Engine coolant R: After that every 48,000 km (30,000 miles) or 24 months. (item 7)
MA-10
Exhaust pipes and mountings [ J [ 1 I |- Every 24 months |0y 17y
FUEL e i I: Every 6 months  |IMA-7
AIr filter (2) i i i i 1 I i R|i | I I I I ] A |A: Every 36 months |(item 3, 4)
3 A MA-9
Fuel lines end connections (3) [ I [ Every36 months |00 10)
|
; MA-9
Fuel tank cap gasket [ B |R; Every 72 months (item 9)
| MA-7
IGNITION Spark plugs (Platinum tipped type) A [R; Every 72months |G 5
EVAP Charcoal canister (4) l i |l Every 72 months ?ﬂit:;g&
BRAKES 5 ke linings and drums (6) I i I ] K | 1 I |- Bvery 12 months ?ﬂit:r;llé)
] | § MA-10
Brake pads and discs (Front and rear) i 1 1 I I I i I |I; Every 12 months (item 14)
MA-10
Brake line pipes and hoses 1 i | I I |l Every 24 months 0 13)
|
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Maintenance services beyond 96,000 km (60,000 miles) should continue to be performed at the same intervals
shown for each maintenance schedule. , See page
System wneneereones =) 1,000 km B [ az |k [ze oo |08 |az | am [me |we |68 | T2 ™A | B4 |60 |0 Months (item No)
Maintenance items{l 1,000 miles 3.75| 78 |11.2% & [18.75| 22.5|26.25( Wi [83.7537.5 11.25 m |[48.75|a4 & |56.2 &
MA-12
CHASSIS Steering linkage I 1 I i | M | i | |!: Every 12 months fion 16
g g
SRS I; First period 10 years. '\QA_lé
airbag I: After that every 2 years. (item 17)
. MA-13
Drive shaft boots i i i i I 1 1 | | % EBvery12monthsfe o)
{ MA-1 3
ball joints and dust covers ! i i i i 1 I 1 |l:Evervi2month: e o0)
==NTATTaTT - MA—14
anaaxle, automatic ] L] L | m | R; Every 24 months (item 21, 22)
1 tansaxie and differential (6)
] N i 1 i | I: Every 24 months MA=1 3
Steering gear housing oil (7) | 1 (item 18)
Bolts and nuts on chassis and | i I ] | 1 | f: Every 12 months ?ﬂnsr_nlzz)
body (8) ! |

* marks indicates maintenance which is part of the warranty conditions for the Emission Control

Systems. The warranty period is in accordance with the owner’s guide or the warranty booklet.
*: California and New York specification vehicles

(1) Applicable to vehicles operated under conditions of extensive idling and/or low speed driving for
long distances such as police, taxi or door—to—door delivery use.
(2) Applicable when operating mainly on dusty roads.
(3) Includes inspection of fuel tank band and vapor vent system.
(4) Non —maintenance item except for California and New York.
(5) Also applicable to drum lining for parking brake. For other usage conditions, refer to SCHEDULE
B.
(6) Check for leakage.
(7) Check for oil leaks from steering gear housing.
(8) Applicable only when operating mainly on rough, muddy roads. The applicable parts are listed
below. For other usage conditions, refer to SCHEDULE B.
Front and rear suspension member to cross body.
Strut bar bracket to body bolts.
Bolts for seat installation.
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SCHEDULE B
CONDITIONS:

Conditions others than those listed for SCHEDULE A.

Maintenance operation: A = Check and adjust if necessary.

R = Replace, change or lubricate.

| = Inspect and correct or replace if necessary.

Service interval I Maintenance services beyond 96,000 km (60,000 miles) should continue to be performed
(Use odometer reading or at the same Intervals shown for each maintenance schedule. See page
system months, whichever comes first) 1,000 km i3 | 24 | 38 | an | &3 | P2 | BA | B Months (item No.)
Maintenance items 1,000 miles 7.6 18 |225| 34 375 48 |B1E | 8D
ENGINE \Volvo clearance A A: Every 72 months MA-10 (item 12)
I: First period 96,000 km (60,000 miles) or 72 months. MA-6 (item 2)
Drive belt I: After that every 12,000 km (7,500 miles) or 12 months.
Engine oil and oil filter* R|n | i | [] [ [ J ] ] n i ] | R: Every 12 months MA-— 8 (item 6)
R: First period 72,000 km (45,000 miles) or 36 months. MA-8 (item 7)
Engine coolant R: After that every 48,000 km (30,000 miles) or 24 months.
Exhaust pipes and mountings i | | I: Every 36 months MA-1 0 (item 11)
FUEL Air filter* [ L] R: Every 36 months MA-7 (item 3, 4)
Fuel line’ and connections (1) | | I: Every 36 month: MA-9 (item 10)
Fuel tank cap gasket [ R: Every 72 months MA-9 (item 9)
IGNITION | Spark plug:(Platinum tipped type) R R: Every 72 months MA-7 (item 5)
EVAP Charcoal canister (2) | I I; Every 72 months MA- 9 (item 8)
BRAKES Brake linings end drums (3) i i i ] I: Even 24 months MA-1 1 (item 15)
Brake pads and discs = i ] i i I: Every 24 months MA- 10 (item 14)
Brake line pipes and hoses (Front and rear) I | I 1 I: Every 24 months MA-10 (item 13)
CHASSIS |Steering linkage I I 1 1 I: Every 24 months MA-12 (item 16)
SRS airbag I: First period 10 years. I: After that every 2 years. MA-12 (item 17)
Drive shaft boots i I i 1 I: Every 24 months MA-1 3 (item 19)
all joints and dust covers | ] ] [ I Every 24 months MA- 13 (item 20)
Man"_al trans_axle, automatic transaxle | 1 i 1 I: Every 24 months MA- 14 (item 21, 22)
and differential (4)
Steering goof housing oil (5) i i i ] I: Every 24 months MA-13 (item 18)
Bolts and nuts on chassis and body (6y | T | i I | It Every 24 months MA-15 (item 23)

* marks indicates maintenance which is part of the warranty conditions for the Emission Control

Systems. The warranty period is in accordance with the owner’s guide or the warranty booklet,

*: California and New York specification vehicles
(1) Includes inspection of fuel tank band and vapor vent system.
(2) Non—maintenance item except for California and New York.
(3) Also applicable to drum lining for parking brake.

(4) Check for leakage.

(5) Check for oil leaks from steering gear housing.

(6) The applicable parts are

listed below.

» Front and rear suspension member to cross body.

» Strut bar bracket to body bolt.
Bolts for seat installation.
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PREPARATION
EQUIPMENT

Belt tension gauge

Dial indicator or dial indicator with magnetic base

Micrometer

Mirror

Brake hose

Steel square

Tachometer

LI'orque wrench

Vernier calipers

COOLANT

| Item

Capacity

Classification

| Engine coolant (w/ Heater) 6.3 liters (6.7 US qgts, 5.5 Imp. gts)

Ethylene—glycol base

LUBRICANT

Item

Capacity

Classification

Engine oil (M/T)

Drain and refill
w/ Oil filter change

Dry fill

Drain and refill
w/ Oil filter change
w/o Qil filter change

Dry fill 4.2 liters (4.4 US qts, 3.7 Imp. gts)

wlo Oil filter change 3.6 I!ters (3.8 US qgts, 3.2 Imp. gts)
Engine oil (A/T) 3.4 liters (3.6 US qts, 3.0 Imp. gts)

4.3 liters (4.5 US qts, 3.8 Imp. qts)

3.18 liters (3.8 US gts, 3.2 Imp. gts)
3.4 liters (3.6 US qts, 3.0 Imp. gts)

API grade SG or SH, Energy —Conserving
I

mutigrade engine oil or ILSAC multigrade
engine oil and recommended viscosity oil

Manual transaxle oil
(w/ Differential oil)

2.6 liters (2.7 US qgts, 2.3 Imp. gts)

AN GL-3 SAE 75W-90
In case the above is unvailable
API GL—4 or GL-5

SAE 75w-90
Automatic transaxle fluid
Dry fill . ATF DEXRON [I
Drain and refil 5.18 liters (5.9 US gts, 4.9 Imp. qgts)
2.5 liters (2.6 US qgts, 2.2 Imp. gts)
Differential oil 1.6 liters (1.7 US gts, 1.4 Imp. gts) ATF DEXRON I
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MAINTENANCE OPERATIONS

Cold Engine Operations
1. REPLACE TIMING BELT
(a) Remove the timing belt.
(See page EG-26)
(b) Install the timing belt.
(See page EG-33)

2. INSPECT DRIVE BELTS

(a) Visually check the belt for excessive wear, frayed
cords etc.

If necessary, replace the drive belt.

HINT: Cracks on the rib side of a belt are considered
acceptable. If the belt has chunks missing from the
ribs, it should be replaced.

EMOTHL EHDIOS 200015

(b) Using a belt tension gauge, measure the drive belt
tension.
Belt tension gauge:
Nippondenso BTG-20 (95506-00020)
/ Borroughs No.BT — 33 — 73F
Drive belt tension:
Generator (w/ A/C)
New belt
200008 175 £ 5 Ibf
Used belt
130 £ 10 Ibf
Generator (w/o A/C)
New belt
125 + 25 Ibf
Used belt
95 + 20 Ibf
PS pump
cnas New belt
125 + 25 Ibf
Used belt
80 + 20 Ibf
If necessary, adjust the drive belt tension.
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
on a running engine for 5 minutes or more.
» After installing the belt, check that it fits properly
in the ribbed grooves.

Mippondenso Barroughs

ECOM0E BI04 ECORN
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» Check by hand to confirm that .the belt has not
slipped out of the groove on the bottom of the
pulley.

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

3. INSPECT AIR FILTER

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

If necessary, replace the air filter element.

(b) Clean the air filter with compressed air.

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

4. REPLACE AIR FILTER

Replace the air filter with a new one.

5. REPLACE SPARK PLUGS
(a) Disconnect the spark plug cords at the rubber boot.
DO NOT pull on the cords.

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

Plug Wrenah
POOETE

(c) Check the electrode gap of new spark plugs.
Correct electrode gap:
1.1 mm (0.043 In.)
Recommended spark plugs:
PK20R11 for ND
BKR6EP11 for NGK
NOTICE: If adjusting the gap of a now plug, bend only the
base of the ground electrode. Do NOT touch the tip.
P Never attempt to adjust the gap on a used plug.
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Plug Wrench
O

(d) Using a 16 mm plug wrench, reinstall the spark

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

(e) Reconnect the spark plug cords.

Recommended Viscosity [SAE):

. [ I,
EJL-II !?

P20 0 20 40 80 80 100
'C .28 18 -7 4 16 I7 38

TEMPERATURE RAMGE ANTICIPATED
BEFORE MEXT QIL CHAMNGE

PIGICE

6. REPLACE ENGINE OIL AND OIL FILTER

(See page EG-274)

Oil grade:
API grade SG or SH, Energy—Conserving Il multi—
grade engine oil or ILSAC multigrade engine oil.
Recommended viscosity Is as shown in the illustra—
tion.

Drain and refill capacity:
M/T

w/ Qil filter change
3.6 liters (3.8 US gts, 3.2 Imp. qts)
w/o Oil filter change

3.4 liters (3.6 US gts, 3.0 Imp. gts )
AIT

w/ Qil filter change

3.6 liters (3.8 US gts, 3.2 Imp. qts)
w/o OIl filter change

3.4 liters (3.6 US qts, 3.0 Imp. gts)

| Drain Cock | ~—

I

7\

I'l: Drain Plug
-\_H:"""-\.-_-'":I

P

7. REPLACE ENGINE COOLANT

(See page EG-241)

HINT:

» Use a good brand of ethylene—glycol base
engine coolant and mix it according to the
manufacturer’s instructions.

» Using engine coolant which includes more than
5096 ethylene—glycol (but not more than 70%) is

recommended.

NOTICE:
» Do not use alcohol type coolant.
* The engine coolant should be mixed with demineral—
ized water or distilled water.
Capacity (w/ Heater):
6.3 liters (6.7 US qts, 5.5 Imp. qts)
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MrT
Comprassad
LAl
POOTIE e
Compressed = o)
Air e
Port B
[l

Gasket

8. INSPECT CHACOAL CANISTER
(a) Visually inspect the canister case.

(b) Check for clogged filter and stuck check valve.

» Using low pressure compressed air (4.71 kPa,
48 gf/cmT, 0.68 psi), blow into port A and check
that air flows without resistance from the other
ports.

» Blow low pressure compressed air (4.71 kPa, 48
gflcm2, 0.68 psi) into port B and check that air
does not flow from the other ports.

If a problem is found, replace the charcoal canister.

(c) Clean filter in canister.

» Clean the filter by blowing 294 kPa (3 kgf/cm’,
43 psi) of compressed air into port A while hold—
ing port B closed.

NOTICE:
» Do not attempt to wash the canister.
» No activated carbon should come out.

9. REPLACE GASKET IN FUEL TANK CAP

(a) Remove the old gasket from the tank cap.
NOTICE: Do not damage the tank cap.

(b) Install a new gasket by hand.

(c) Check the cap for damage or cracks.

(d) Reinstall the cap and check the torque limiter.

10. INSPECT FUEL LINES AND CONNECTIONS

Visually check the fuel lines for cracks, leakage, loose

connections, deformation or tank band looseness.
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11. INSPECT EXHAUST PIPES AND MOUNTINGS
Visually check the pipes, hangers and connections for
severe corrosion, leaks or damage.

12. ADJUST VALVE CLEARANCE

(See page EG -12)

Valve clearance (Cold):

Intake
0.19 — 0.29 mm (0.007 — 0.011 In.)
Exhaust
0.28 — 0.38 mm (0.011 — 0.015 In.) —
BRAKES
13. INSPECT BRAKE LINE PIPES AND HOSES
HINT: Check in a well lighted area. Check the entire
circumference and length of the brake hoses using a
mirror as required. Turn the front wheels fully right or
left before checking the front brake.

(a) Check all brake lines and hoses for:

. Damage

. Wear

. Deformation

. Cracks

. Corrosion

. Leaks

. Bends

*  Twists

(b) Check all clamps for tightness and connections for

leakage.

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

(d) Check that the lines installed in grommets pass thr—
ough the center of the grommets.

14. INSPECT FRONT AND REAR BRAKE PADS AND DISCS
(a) Check the thickness of the disc brake pads and check

for irregular wear.
Minimum pad thickness:

1.0 mm (0.039 in.)
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HINT: If a squealing or scraping noise comes from the
brake during driving, check the pad wear indicator to
see if it is contacting the disc rotor. If so, the disc pad
should be replaced.
(b) Check the disc for wear or runout.
Minimum disc thickness:
Front
26.0 mm (1.024 in.)
Rear

9.0 mm (0.354 In.)

Maximum disc runout:
Front

0.05 mm (0.0020 in.)
Rear

0.15 mm (0.0059 in.)

MASEDE MADELD RO

15. INSPECT BRAKE LININGS AND DRUMS
(a) Check the lining — to — drum contact condition and
lining wear.
Minimum lining thickness:
1.0 mm (0.0039 in.)
(b) Check the brake drums for scoring or wear.
Maximum drum inside diameter:
Drum brake
230.6 mm (9.079in.)

Disc brake

POYEAT POTEAR T i |

171.0 mm (6.732 in.)
(c) Clean the brake parts with a damp cloth.
NOTICE: Do not use compressed air to clean the brake
parts.
(d) Disc brake:
Settle the parking brake shoes and drum. When per—
forming the road test in item 25, do the following:
» Drive the vehicle at approx. 50 km/h (30 mph) on

a safe, level and dry road.

» With the parking brake release knob pushed in,
pull on the lever with 88 N (9 kgf, 20 Ibf) of force.

» Drive the vehicle for approx. 400 m (1 /4 mile) in
this condition.

* Repeat this procedure 2 or 3 times.

Check parking lever travel.

If necessary, adjust the parking brake.
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CHASSIS
16. INSPECT STEERING LINKAGE
(a) Check the steering wheel freeplay.
Maximum steering wheel freeplay:
30 mm (1.18 In.)
With the vehicle stopped and the front wheels point—
ing straight ahead, rock the steering wheel gently
back and forth with light finger pressure.

MO

(b) Check the steering linkage for looseness or damage.
Check that:
* Tie'rod ends do not have excessive play.
» Dust seals and boots are not damaged.
» Boot clamps are not loose.

17. INSPECT SRS AIRBAG

Driver Airbag:

Visually inspect the steering wheel pad (airbag and

inflater).

» Use the diagnosis check to check if there are
abnormalities.

» Check that there are no cuts, cracks or noticeable
color changes on the surface of the steering
wheel pad or in the center groove of the pad.

» Remove the steering wheel pad from the vehicle
and check the wiring and steering wheel for
damage and corrosion due to rusting, etc.

If necessary, replace the steering wheel pad.

Front Passenger Airbag:

Visually inspect the front passenger airbag assembly

(airbag and inflater).

» Use the diagnosis check to check if there are
abnormalities.

» Check that there are no cuts, cracks or noticeable
color changes in the front passenger airbag door.
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* Remove the front passenger airbag assembly
from the vehicle and check the wiring and front
passenger airbag door for damage and corrosion
due to rusting, etc.

If necessary, replace the front passenger airbag as—
sembly.
CAUTION:

» For removal and replacement of the steering wheel
pad or front passenger airbag assembly, see page
RS-19 or 31 and be sure to perform the operation
in the correct order.

» Before disposing of the steering wheel pad or front
passenger airbag assembly, it must first be deployed
by using SST (See page RS-22 or 35).

18. INSPECT STEERING GEAR HOUSING OIL

Check the steering gear housing for oil leakage.

19. INSPECT DRIVE SHAFT BOOTS

Check the drive shaft boots for clamp looseness, leak—
age or damage.

T

20. INSPECT BALL JOINTS AND DUST COVERS

(a) Inspect the ball joints for excessive looseness.

»  Jack up the front of the vehicle and place
wooden blocks with a height of 180-200 mm
(7.09-7.87 in.) under the front tires.

. Lower the jack until there is about half a load on
the front coil spring. Place stands under the vehi—
cle for safety.

. Check that the front wheels are in a straight
forward position, and block them with chocks.

Using a lever, pry up the end of the lower arm,
and check the amount of play.
Maximum ball joint vertical play:
O mm (0 in.)
If there is play, replace the ball joint.
(b) Check the dust cover for damage.
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FODREE:

21. CHECK TRANSAXLE OIL (FLUID)
(a) Visually check the transaxle for oil (fluid) leakage.
If leakage is found, check for the cause and repair.

22. REPLACE TRANSAXLE OIL (FLUID)
A. M/T:
Replace transaxle oil
(a) Remove the filler and drain plugs, and drain the oil.
(b) Reinstall the drain plug securely.
(c) Add new oil until it begins to run out of the filler hole.
Recommended transaxle oil:
Oil grade API GL-3
Viscosity SAE 75W-90
Capacity:
2.6 liters (2.7 US qts, 2.3 Imp. qts)
In case the above oil grade is unavailable, use type A
or B.
Type A:
Oil grade API GL—4
Viscosity SAE 75W-90
Type B:
Oil grade API GL-5
Viscosity SAE 75W-90
(d) Reinstall the filler plug securely.
B. AIT:
Replace transaxle fluid
Transmission:
(a) Using a 10 mm hexagon wrench, remove the drain
plug and drain the fluid.
(b) Reinstall the drain plug securely.

(c) With the engine OFF, add new fluid through the dip—
stick tube.
Transmission fluid:
ATF DEXRON I
Drain and refill capacity:
2.5 liters (2.6 US gts, 2.2 Imp. gts)

(d) Start the engine and shift the selector into all posi—
tions from “P” through “L”, and then shift into “P”.
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(e) With the engine idling, check the fluid level. Add fluid
up to the “COOL” level on the dipstick.

NOTICE: Do not overfill. The transmission and differen—

tial are separate units.

(f) Recheck the fluid level at the normal operating tem—
perature (70 —80®C (158 —176®F)) and add as neces—
sary.

QK i haot

OK if Cool

Add if hot

Add if Cool [

Differential:

(a) Remove the filler plug.

(b) Using a 10 mm hexagon wrench, remove the drain
plug and drain the fluid.

(c) Reinstall the drain plug securely.

(d) Add new fluid until it begins to run out of the filler
hole.
Differential fluid:
ATF DEXRON Il

Capacity:
1.6 liters (1.7 US qts, 1.4 Imp. qts)
(e) Reinstall the filler plug securely.

23. TIGHTEN BOLTS AND NUTS ON CHASSIS AND
Q BODY
) Tighten the following parts:
I,' * Front seat mount bolts
‘|' Torque: 37 N—-m (375 kgf—cm, 27 ft—Ibf)

* Front suspension member—to—body mounting
bolts
Torque: 181 N-m (1,850 kgf-cm, 134 ft—Ibf)
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* Rear suspension member — to — body mounting
nuts
Torque: 51 N-m (520 kgf—cm, 38 ft—Ibf)

24. BODY INSPECTION
(a) Check the body exterior for dents, scratches and rust.
(b) Check the underbody for rust and damage.
If necessary, replace or repair.
25. ROAD TEST
(a) Check the engine and chassis for abnormal noises.
(b) Check that the vehicle does not wander or pull to one
side.
(c) Check that the brakes work properly and do not drag.
26. FINAL INSPECTION
(a) Check the operation of the body parts:
Hood:
Auxiliary catch operates properly
Hood locks securely when closed
» Front and rear doors:
Door lock operates properly
Doors close properly
* Luggage compartment door and back door:
Door lock operates properly
Seats:
Seat adjusts easily and locks securely in any
position
Front seat back locks securely in any position
Folding—down rear seat backs lock securely
(b) Be sure to deliver a clean car. Especially check:
» Steering wheel
» Shift lever knob
» All switch knobs
» Door handles
* Seats
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GENERAL MAINTENANCE

These are some maintenance and inspec—
tion items which are considered to be the
owner’s responsibility. They can be perfo—
rmed by the owner or he can have them
done at a service shop. These items in—
clude those which should be checked on a
daily basis, those which, in most cases, do
not require (special) tools and those which
are considered to be reasonable for the
owner to perform. Items and procedures
for general maintenance are as follows:

OUTSIDE VEHICLE —
1. TIRES
(a) Check the pressure with a gauge. Adjust if
necessary.

(b) Check for cuts, damage or excessive wear.
2. WHEEL NUTS
When checking the tires, check the nuts
for looseness or for missing nuts. If neces—
sary, tighten them.
3. TIRE ROTATION
It is recommended that tires be rotated
every 12,000 km (7,500 miles).
4. WINDSHIELD WIPER BLADES
Check for wear or cracks whenever they
do not wipe clean. Replace if necessary.
6. FLUID LEAKS

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

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

6. DOORS AND ENGINE HOOD

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

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

INSIDE VEHICLE

7. LIGHTS
(a) Check that the headlights, stop lights,
taillights, turn signal lights, and other
lights are all working.
(b) Check the headlight aim.
6. WARNING LIGHTS AND BUZZERS

Check that all warning lights and buzzers
function properly.

9. HORN

Check that it is working.

10. WINDSHIELD GLASS

Check for scratches, pits or abrasions.
11. WINDSHIELD WIPER AND WASHER

(a) Check operation of the wipers and washer.

(b) Check that the wipers do not streak.

12. WINDSHIELD DEFROSTER

Check that the air comes out from the
defroster outlet when operating the heater
or air conditioner at defroster mode.

13. REAR VIEW MIRROR

Check that it is mounted securely.

14. SUN VISORS

Check that they more freely and mounted
securely.

15. STEERING WHEEL

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

16. SEATS

(a) Check that all front seat controls such as
seat adjusters, seatback recliner, etc. op—
erate smoothly.

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

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

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

(e) For folding—down rear seat backs, check
that the latches look securely.

17. SEAT BELTS

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

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

18. ACCELERATOR PEDAL

Check the pedal for smooth operation and
uneven pedal effort or catching.

19. CLUTCH PEDAL (See page CL-6)
Check the pedal for smooth operation.
Check that the pedal has the proper
freeplay.
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20. BRAKE PEDAL (See page BR-8)
(a) Check the pedal for smooth operation.
(b) Check that the pedal has the proper re—
serve distance and freeplay.
(c) Check the brake booster function.
21. BRAKES
At a safe place, check that the brakes do
not pull to one side when applied.
22. PARKING BRAKE (See page BR-10)
(a) Check that the lever has the proper travel.
(b) On a safe incline, check that the vehicle is
help securely with only the parking brake
applied.
23. AUTOMATIC TRANSMISSION PARK
MECHANISM
(a) Check that lock release button of the se—
lector lever for proper and smooth opera—
tion.
(b) On a safe incline, check that the vehicle is
held securely with the selector lever in
the "P” position and all brakes released.

UNDER HOOD
24. WINDSHIELD WASHER FLUID
Check that there is sufficient fluid in the
tank.
25. ENGINE COOLANT LEVEL
Check that the coolant level is between
the "FULL” and "LOW?" lines on the see—
through reservoir.
28. RADIATOR AND HOSES
(a) Check that the front of the radiator is
clean and not blocked with leaves, dirt or
bugs.
(b) Check the hoses for cracks, kinks, rot or
loose connections.
27. BATTERY ELECTROLYTE LEVEL
Check that the electrolyte level of all bat—
tery cells is between the upper and lower
level lines on the case. If level low, add
distilled water only.
28. BRAKE AND CLUTCH FLUID LEVELS
(a) Check that the brake fluid level is near the
upper level line on the see —through reser—
Voir.
(b) Check that the clutch fluid level is within
+5 mm (0.20 in.) of the reservaoir filling
line.

29. ENGINE DRIVE BELTS

Check all drive belts for fraying, cracks,

wear or oiliness.

30. ENGINE OIL LEVEL

Check the level on the dipstick with the

engine turned off.

31. POWER STEERING FLUID LEVEL

Check the level.

The level should be in the “HOT” or “COLD”

range depending on the fluid temperature.

32. AUTOMATIC TRANSMISSION FLUID
LEVEL

(a) Park the vehicle on a level surface.

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

(c) Pull out the dipstick and wipe off the fluid
with a clean rag. Re—insert the dipstick
and check that the fluid— level is in the HOT
ran nge.

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

NOTE: Wait about 30 minutes before che—
cking the fluid level after extended driving
at high speeds in hot weather, driving in
heavy traffic or with a trailer.

33. EXHAUST SYSTEM

Visually inspect for cracks, holes or loose

supports.

If any change in the sound of the exhaust

or smell of the exhaust fumes is noticed,

have the cause located and corrected.
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SERVICE SPECIFICATIONS —
SERVICE DATA
Drive belt tension
Generator (w/ A/C) New belt 178 £ B Ibf
Generator (w/ A/C) Used belt 130 £ 10 Ibf
Generator (w/o A/C) New belt 125 £ 25 Ibt
Generator (w/o A/C) Use belt 86 £ 20 Ibf
PS pump New belt 126 £ 26 Ibf
PS pump Recommended spark plug Used belt 80 3 20 bf
Spark plug Recommended spark plu ND PR20R
Spark plug park PHd NGK BKREBEP11
Correct electrode gap
Spark plug 1.1 mem {0.043 in.)
Firing order 1= = =32
| Valve clearance Intake 018 — 0.26 mm [LO0T — 0.011 in
Valve clearance Exhaust 0.28 — 038 mm (0.011 — 0.015 in)
Front and rear brake
Pad thickness Minimum 1.0 mm [LO38 in)
Disc thickness Front Minimum 26.0 mm [1.024 in.)
Disc thickness Rear Minimum 8.0 mm [0.364 in]
Disc runout Front Maximum 0,06 mm [0.0020 in.)
Disc runout Rear Maximum 0.16 mm (D.ODER i)
Parking brake
Lining thickness Minimum 1.0 mem {0,038 i)
| Drum inside diameter Drum brake Maximum 2308 mm (9,078 ind
| Drum inside diameter Disc brake Maximum 1 71.0 mm (8,732 in)
Front axle and suspension
Ball joint vertical play Maximum 0 mim (D In)
Steering wheel freeplay Maximum 30 mm {1.18 in.] or lass
TORQUE SPECIFICATIONS o
Part tightended M:m kgf.om filbf
Front seat mounting bolts a aTe 27
Front suspension member x Body 181 1,850 134
Rear suspension member x Body B1 E20 ae
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MAINTENANCE SCHEDULE

SCHEDULE A

CONDITIONS:

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

* Repeated short trips of less than 8 km (5 miles) with outside temperature remaining below
freezing.

» Extensive idling and/or low speed driving for long distances, such as police, taxi or door—to
—door delivery use.

» Operating on dusty, rough, muddy or salt spread roads.

Maintenance operation: A = Check and adjust if necessary.
R = Replace, change or lubricate.
I = Inspect and correct or replace if necessary.

Senvice interval Maintenance services beyond 9-8,000 km (?0.000 miles) should continue to be poformed at the same intervals
(Use odometer shown for each maintenance schedule.
Syst L ) See page
ystem X 1,000 km # (x| ae fo |00 [ad Jam | me [0 |ia | T ITH e oo | Monthe (item No.)
Maintenance - item R g 3.75| v | w25 14 § 1875|22.5] o6 | g P e a4k 48, 7akii > [ F
MA-24
ENGINE  lriming belt (1) L] - (tem 1)
valve clearance #& [A: Evan 72 month: ?ﬂi{:;ffz)
_ i: First period 96.000 km (80,000 miles) or 72 months. MA-24
Drive belt I: After that every 12,000 km (7,500 miles) or 12 month:. (item 2)
Engine oil and oil filter* Al |m|& i A 1 A | R m|m& ] A ] R | 1 | L] | R I A | R |R: Every 6 months “ﬂ:;zg)
Engine coolant R: first period 72,040 km (46,000 mile:) or 36 months. ’\_"A—277
R: After that every 48,000 km (30,000 miles) or 24 months. (item 7)
Exhavst pipe* and mountings i [ I I |1: Every 24 months ?ﬂn:;zfl)
FUEL i g ARk 1: Every 6 months MA-25
Ar filter Aty i I [ i i 1 I |0 1 I I I 1 (N R: Every 36 month: f(item 3, 4)
- = i MA—29
Fuel lines and connections (3) [ I |i: Every 36 months  fitem 10)
A-28
Fuel tank cap gasket R |R: Even 72 months item 9)
IGNITION Spark plugs (Platinum tipped type) R |R: Every 72 month: ?ﬂit:r;zg)
EVAP Charcoal canister (4) I |I: Every 72 month: ?ﬂn:;zg)
[BRAKES Broke linings and drums (6) i [] I I i | 1] | |I: Every 12 months ’\i’{:;]sfs)
Broke pads and discs (Front and rev) i i | i i i 1 i | Even 12 months li/I‘S—SO (item
Broke line pipes and hoses ] I I | I: Every 24 month: A-29
. * |(item 13)
. K MA-31
CHASSIS Isteering linkage 1 1 1 [ | I | I [1: Bvery 12 months |iitem 16)
I: First period 10 years. MA-¢¢ 1
SRS ahbap I: After that every 2 years. (item 17)
Ball joints and dust covtr: i i i [ ] | 1] I |I: Every 12 months 1A-33
. (item 20)
Drive shaft boots I 1 | i I i i I [I: Ev..y 12 months ?ﬂit:rf]%)
IAutomatic transmission and = MA—=33
differential oil A L] L] A | R:Every 24 months| ;. ) 5o
. . MA=32
Steering gear housing oil (6) | ] I I | I: Even 24 month: (item 18)
Bob and nuts on chassis and body (7) | i ] [] I | i i |I: Every 12 months MA=34
. (item 23)

L e ]
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®.mark indicates maintenance which is part of the warranty conditions for the Emission Control
Systems. The warranty period is in accordance with the owner’s guide or the warranty booklet.

(®: California and New York specification vehicles)

(1) Applicable to vehicles operated under conditions of extensive idling and/or low speed driving for
long distances such as police, taxi or door—to—door delivery use.

(2) Applicable when operating mainly on dusty roads. If not, apply SCHEDULE B.

(3) Includes inspection of fuel tank band and vapor vent system.

(4) Non —maintenance item except for California and New York.

(5) Also applicable to drum lining for parking brake. For other usage conditions, refer to SCHEDULE
B.

(6) Check for oil leaks from steering gear housing.

(7) Applicable only when operating mainly on rough, muddy roads. The applicable parts are listed
below. For other usage conditions, refer to SCHEDULE B.

» Front and rear suspension member to cross body.

» Strut bar bracket to body.

» Bolts for seat installation.
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SCHEDULE B
CONDITIONS:
Conditions others than those listed for SCHEDULE A.

Maintenance operation: A

R
I

Check and adjust if necessary.
= Replace, change or lubricate.
Inspect and correct or replace if necessary.

system “

Service interval
(Use odometer reading or

Maintenance services beyond 98,000 km (84,000 mile:) should continue to be performed
at the same Intervals shown for each maintenance schedule,

- X See page
months, whichever comes first) 1,000 km 1% | 34 | %8 | s |83 | 72 | Bd | o0 Vonthe (item No.)
Maintenance Items 1,000 miles 751 18 | 206| M |375| &K 52.5| &
ENGINE Valve clearance A A; Every 72 months MA-29 (item 12)
prive et | Aftr that very 12,000 an (7.600 il or 12 monihs. iglen 2
Engine oil and oil filter* ] l n_]_ B |=|&a]m]n] A | REveyi2monts MA-27 (item6)
a2 o )
Exhaust pipes and mountings ] i {I; Every 36 month: MA-24 (item 11)
FUEL nk filter* L] A [R: Every 36 months MA-25 (item 4)
Fuel lines and connections (1) ] I {|I: Every 36 months MA-29 (item 10)
Fuel tank cap gasket A [R: Every 72 months MA-28 (item 9)
IGNITION spark plugs (Platinum tipped type) A [R; Every 72 months MA-25 (item 5)
VAP Charcoal canister (2) I |I; Every 72 months MA-28 (item 8)
BRAKES Broke linings and drums (3) i ] I I I: Every 24 months MA-30 (item 15)
Brake pads and disc (Front and rear) I 1 | | |I: Every 24 months MA-30 (item 14)
Stake line pipes and hoses [] i ] I I: Every 24 months MA-29 (item 13)
CHASSIS |Steering linkage [] 1 ] I I; Every 24 months MA-31 (item 16)

I; First period 10 years. I: After

that every 2 years.

MA—31 (item 17)

Ball JoInta and dust covers

I; Every 24 month:

MA-—33 (item 20)

Drive shaft boots

I: Every 24 months

MA—-32 (item 19)

Automatic transmission and differential oil (4)

I: Every 24 months

MA-33 (item 22)

Steering gear housing oil (6)

i: Every 24 months

MA—32 (item 18)

Bolts end nuts on chassis end body (6)

I; Every 24 months

MA-34 (item 23)

* mark indicates maintenance which is part of the warranty conditions for the Emission Control
Systems. The warranty period is in accordance with the owner’s guide or the warranty booklet.

(*: California and New York specification vehicles)

(1) Includes inspection of fuel tank band and vapor vent system.
(2) Non—maintenance item except for California and New York.

(3) Also applicable to drum lining for parking brake.
(4) Check for leakage.
(5) Check for oil leaks from steering gear housing.

(6) The applicable parts are listed below.

Front and rear suspension member to cross body.

Strut bar bracket to body.
Bolts for seat installation.
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PREPARATION
EQUIPMENT

Belt tension gauge

Dial indicator with magnetic base

Micrometer

Mirror

Brake hose

Steel square

Thermometer

Torque wrench

Vernier calipers

COOLANT

Item

Capacity

Classification

Engine coolant

8.7 liters (9.2 US gts. 7.7 Imp. gts)

Ethylene—glycol base

LUBRICANT

waras-m

Item

Capacity

Claasifioation

Engine oll

Drain and refill

w/ Oil filter change
w/o Qil filter change

4.7 liters (5.0 US gts, 4.1 Imp. gts)
4.5 liters (4.8 US gts, 4.0 Imp. gts)

API grade SG or SH, Energy —Conserving
I

or ILSAC multigrede and recommended
viscosity oil with SAE bW-30

being the preferred engine oil

Automatic transaxle fluid
Drain end refill

3.5 liters (3.7 US qgts, 3.1 Imp. gts)

ATF DEXRON II

Differential fluid

0.95 liters (1.0 US qts, 0.8 Imp. gts)

ATF DEXRON II
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MAINTENANCE OPERATIONS

Cold Engine Operations
1. REPLACE TIMING BELT

(a) Remove the timing belt.
(See page EG-41)

(b) Install the timing belt.
(See page EG-49)

2. INSPECT DRIVE BELT
(a) Visually check the belt for excessive wear, frayed
cords etc.
If necessary, replace the drive belt.
HINT: Cracks on the rib side of a belt are considered
acceptable. If the belt has chunks missing from the
ribs, it should be replaced.

(b) Using a belt tension gauge, measure the drive belt

tension.

Belt tension gauge:

Nippondenso BTG-20 (95508—00020)

Borroug hs No. BT-33-73F

Drive belt tension:

Generator

New belt

175 = 5 Ibf
Used belt
115 + 20 Ibf
PS pump
New belt
150 — 185 Ibf
Used belt
115+ 20 Ibf

If nesessary, adjust the drive belt tension.
HINT:
“New belt” refers to a belt which has been used 5
miniutes or less on a running engine.
“Used belt” refers to a belt which has been used
on a running engine for 5 minutes or more.
After installing the belt, check that it fits properly
in the ribbed grooves.
Check by hand to confirm that the belt has not
slipped out of the groove on the bottom of the
pulley.
After installing a new belt, run the engine for
about 5 minutes and recheck the belt tension.
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3. INSPECT AIR FILTER
(a) Visually check that the air filter is not excessively
damaged or olily.
(b) Clean the element with compressed air.
First blow from the inside thoroughly, then blow off
the outside of the air filter.
4. REPLACE AIR FILTER
Replace the air filter with a new one.

5. REPLACE SPARK PLUGS
(a) Using a 5 mm hexagon wrench, remove the 2 nuts and
V—-bank cover.

(b) Disconnect the 6 ignition coil connectors from the RH
and LH cylinder heads.

(c) Remove the6 bolts and6 ignition coils from the RH
and LH cylinder heads.

HINT: Arrange the ignition coils in the correct order.
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(e) Using a 16 mm plug wrench, remove the 6 spark plugs
from the RH and LH cylinder heads.

(f) Check the electrode gap of new spark plugs.
Correct electrode gap:
1.1 mm (0.043 In.)
Recommended spark plugs:
PKZOR11 for ND
BKR6EP-11 for NGK
NOTICE: If adjusting the gap of a new plug, bend only the
base of the ground electrode. DO NOT touch the tip.
Never attempt to adjust the gap on a used plug.

(9) Using a 16 mm plug wrench, reinstall the 6 spark

plugs.
Torque: 18 N—m (180 kgf.cm, 13 ft—Ibf)

(h) Reinstall the6 ignition coil with the6 bolts.
Torque: 8 N—-m (80 kgf—cm, 89 in.—Ibf)

(i) Reconnect the 6 ignition coil connectors.
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() Using a 5 mm hexagon wrench, reinstall the V—
bank cover with the 2 nuts.

6. REPLACE ENGINE OIL AND OIL FILTER
(See page EG-372)

Recommended Viscosity (SAE): Oil grade:
API grade SG or SH, Energy—Conserving 1l or
a i 5 . ILSAC multigrade engine oil. Recommended visco
T R sity is as shown in the lllustration with SAE 5W-30
-2 -8 -7 4 1w 17 38 being the preferred engine oil.
TEVPERATURE RAROE KNTACIFATEID BEOEE HEXT QIL CHARAE Capacity:
LT Drain and refill
w/ Oil filter change
4.7 liters (5.0 US gts, 4.1 Imp. gts)
w/o Oil filter change
4.5 liters (4.8 US gts, 4.0 Imp. gts)

7. REPLACE ENGINE COOLANT

(See page EG-319)

HINT:

» Use a good brand of ethylene—glycol base
engine coolant and mix it according to the
manufacturer’s instructions.

» Using engine coolant which includes more than
5096 ethylene—glycol (but not more than 7096) is
recommended.

—= NOTICE:

Do not use alcohol type coolant.

The engine coolant should be mixed with demineral—
ized water or distilled water.

Capacity:

8.7 liters (9.2 US gts, 7.7 Imp. gts)
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MITT
Compressed
Air
POCTIA ol

Gasket

8. INSPECT CHARCOAL CANISTER

(a) Visually inspect the canister case.

(b) Check for clogged filter and stuck check valve.
Blow low pressure compressed air (4.71 kPa, 48
gflcm® 0.68 psi) into port A and check that air
flows without resistance from the other ports.

» Blow low pressure compressed air (4.71 kPa, 48
gflcm® 0.68 psi) into port B and check that air
does not flow from the other ports.

If a problem is found, replace the charcoal canister.

(c) Clean filter in canister.
Clean the filter by blowing 294 kPa (3 kgf/lcm®
43 psi) of compressed air into port A while hold—
ing port B closed.

NOTICE:

. Do not attempt to wash the canister.

. No activated carbon should come out.

9. REPLACE GASKET IN FUEL TANK CAP

(a) Remove the old gasket from the tank cap. Do not
damage the cap.

(b) Install a new gasket by hand.

(c) Check the cap for damage or cracks.

(d) Install the cap and check the torque limiter.
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10. INSPECT FUEL LINES AND CONNECTIONS
Visually check the fuel lines for cracks, leakage, loose
connections, deformation or tank band looseness.
11. INSPECT EXHAUST PIPES AND MOUNTINGS
Visually check the pipes, hangers and connections for
severe corrosion, leaks or damage.
12. ADJUST VALVE CLEARANCE
(See page EG -13)
Valve clearance (Cold):
Intake

0.15 - 0.25 mm (0.006 — 0.010 in.)
Exhaust

0.25 - 0.35 mm (0.010 — 0.014 in.)

BRAKES

13. INSPECT BRAKE LINE PIPES AND HOSES
HINT: Check in a well lighted area. Check the entire
circumference and length of the brake hoses using a
mirror as required. Turn the front wheels fully right or
left before checking the front brake.

(a) Check all brake lines and hoses for:
» Damage
* Wear
» Deformation

» Cracks
» Corrosion
* Leaks
* Bends
* Twists
* (b) Check all clamps for tightness and connections for
leakage.
(c) Check that the hoses and lines are clear of sharp
edges, moving parts and the exhaust system.
(d) Check that the lines installed in grommets pass
through the center of the grommets.
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14. INSPECT FRONT AND REAR BRAKE PADS AND
DISCS
(See BR section)
(a) Check the thickness of the disc brake pads and check
for irregular wear.
Minimum pad thickness:
1.0 mm (0.039 in.)
HINT: If a squealing or scraping noise comes from the
brake durings driving, check the pad wear indicator to
see if it is contacting the disc. If so, the disc pad
should be replaced.
(b) Check the disc for wear or runout.
Minimum disc thickness:
Front
26.0 mm (1.024 In.)
Rear
9.0 mm (0.354 in.)

Maximum disc runout:
Front

0.05 mm (0.0020 in.)
Rear

0.15 mm (0.0059 in.)

15. INSPECT PARKING BRAKE LININGS AND DRUMS
(See BR section)
(a) Check the lining — to — drum contact condition and
lining wear.
Minimum lining thickness:
1.0 mm (0.0039 in.)

(b) Check the brake drums for scoring or wear.
Maximum drum Inside diameter:
171.0 mm (8.732 in.)

(c) Clean the brake parts with a damp cloth.
NOTICE: Do not use compressed sir to clean the brake

parts.
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(d) Settle the parking brake shoes and drum. When per—

forming the road test in item 24, do the following:
Drive the vehicle at approx. 50 km/h (30 mph) on
a safe, level and dry road.

Center lever type parking brake:

With the parking brake release knob pushed in,
pull on the lever with 88 N (9 kgf, 20 Ibf) of force.
Pedal type parking brake:

Depress the pedal with 147 N (15 kgf, 33 Ibf) of
force.

Drive the vehicle for approx. 400 m (1 /4 mile) in
this condition.

Repeat this procedure 2 or 3 times.

Check parking lever travel.

CHASSIS

16. INSPECT STEERING LINKAGE
(a) Check the steering wheel freeplay.

Maximum steering wheel freeplay:
30 mm (1.18 In.)

With the vehicle stopped and pointed straight ahead,

rock the steering wheel gently back and forth with
light finger pressure.

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

Check that:

Tie rod ends do not have excessive play.
Dust seals and boots are not damaged.
Boot clamps are not loose.

17. INSPECT SRS AIRBAG

Driver Airbag:

Visually inspect the steering wheel pad (airbag and
inflater).

Use the diagnosis check to check if there are
abnormalities.

Check that there are no cuts, cracks or noticeable
color changes on the surface of the steering
wheel pad or in the center groove of the pad.
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Remove the steering wheel pad from the vehicle
and check the wiring and steering wheel for
damage and corrosion due to rusting, etc.

If necessary, replace the steering wheel pad.

Front Passenger Airbag:

Visually inspect the front passenger airbag assembly

(airbag and inflater).

» Use the diagnosis check to check if there are
abnormalities.

» Check that there are no cuts, cracks or noticeable
color changes in the front passenger airbag door.

* Remove the front passenger airbag assembly
from the vehicle and check the wiring and front

passenger airbag door for damage and corrosion
due to rusting, etc.
If necessary, replace the front passenger airbag as—
sembly.

CAUTION:

» For removal and replacement of the steering wheel
pad or front passenger airbag assembly, see page
RS section and be sure to perform the operation in
the correct order.

» Before disposing of the steering wheel pad or front
passenger airbag assembly the airbag must first be
deployed by using SST (See page RS section).

18. INSPECT STEERING GEAR HOUSING OIL

Check the steering gear housing for oil leakage.

19. INSPECT DRIVE SHAFT BOOTS
Check the drive shaft boots for clamp looseness,
grease leakage or damage.




MA-33
MAINTENANCE - (IMZ-FE)

20. INSPECT BALL JOINTS AND DUST COVERS
(a) Inspect the ball joints for excessive looseness.
» Jack up the front of the vehicle and place
wooden blocks with a height of 180—200 m m
(7.09-7.87 in.) under the front tires.
* Lower the jack until there is about half a load onthe front coil
springs. Place stands under the
vehicle for safety.
» Check that the front wheels are in a straight
forward position, and block them with chocks.

* Using a lever, pry up the end of the lower arm,
and check the amount of play.
Maximum ball joint vertical play:
0 mm (0 in.)
If there is play, replace the ball joint.
(b) Check the dust cover for damage.

21. CHECK TRANSAXLE FLUID
Visually check the transaxle for fluid leakage.
If leakage is found, check for cause and repair.
22. REPLACE TRANSAXLE FLUID
A. Replace transaxle (transmission) fluid
(a) Using a 10 mm hexagon wrench, remove the drain
plug and drain the fluid.
(b) Reinstall the drain plug securely.

(c) With the engine OFF, add new fluid through the dip—

’j: stick tube.
Transaxle fluid:

ATF DEXRON Il
Drain and refill capacity:
3.5 liters (3.7 US qts, 3.1 Imp. qts)
(d) Start the engine and shift the selector into all posi—
tions from “P” through “L”, and then shift into “P”.
(e) With the engine idling, check the fluid level. Add fluid

U5

up to the "COOL” level on the dipstick.

NOTICE: Do not overfill. The transmission and differen—

tial are separate units.

(f) Recheck the fluid level at the normal operating tem—
perature (70 — 80°C (158 — 176°F)) and add as neces-
sary.

oK  hot

QK if Cool

Add if hot

Add if Cool
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Fillar Hola

Fluid Lawal
0 -5 mm

bl IR

WALETE:

B. Replace differential fluid

(a) Remove the filler plug.

(b) Using a 10 mm hexagon wrench, remove the drain
plug and drain the fluid.

(c) Using a 10 mm hexagon wrench, install the drain plug
securely.

(d) Add new fluid until it begins to run out of the filler
hole.

(e) Check that the fluid comes to within 5 mm (0.20 in.) of
the bottom edge of the filler hole.
Fluid type:
ATF DEXRON |1
Capacity:
0.95 liters (1.0 US gts, 0.8 Imp. qts)
(f) Reinstall the filler plug securely.

23. TIGHTEN BOLTS AND NUTS ON CHASSIS AND
BODY
Tighten the following parts:

Front seat mount bolts
Torque: 37 N—-m (375 kgf—cm, 27 ft—Ibf)

Front suspension member —to body mounting
bolts
Torque: 181 N-m (1,850 kgf-cm, 134 ft—Ibf)



MA-35
MAINTENANCE - (1IMZ-FE)

* Rear suspension member—to—body mounting
nuts
Torque: 51 N-m (520 kgf-cm. 38 ft—Ibf)

24. FINAL INSPECTION
(a) Check the operation of the body parts:
. Hood
Auxiliary catch operates properly
Hood locks securely when closed
. Front and rear doors
Door lock operates properly
Doors close properly
. Luggage compartment door or back door
Door lock operates properly
. Seats
Seat adjusts easily and locks securely in any
position
Front seat back locks securely in any position
Folding—down rear seat backs lock securely
(b) Road test:
. Check the engine and chassis for abnormal
noises.
Check that the vehicle does not wander or pull to
one side.
. Check that the brakes work properly and do not
drag.
. Perform bedding down of the parking brake
shoes and drum. (See page MA-31)
(c) Be sure to deliver a clean car and especially check:
. Steering wheel
. Shift lever knob
. All switch knobs
. Door handles
. Seats
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GENERAL MAINTENANCE

These are the maintenance and inspection
items which are considered to be the
owner’s responsibility. They can be perfo—
rmed by the owner or they can have them
done at a service shop. These items in—
clude those which should be checked on a
daily basis, those which, in most cases, do
not require (special) tools and those which
are considered to be reasonable for the
owner to perform. Items and procedures
for general maintanance are as follows:

OUTSIDE VEHICLE

1. TIRES
(a) Check the pressure with a gauge. Adjust if
necessary.

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

2. WHEEL NUTS

Wheel checking the tires, check the nuts

for looseness or for missing nuts. If neces—

sary, tighten them.

3. TIRE ROTATION

It is recommended that tires be rotated

every 12,000 km (7,500 miles).

4. WINDSHIELD WIPER BLADES

Check for wear or cracks whenever they

do not wipe clean. Replace if necessary.

5. FLUID LEAKS

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

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

6. DOORS AND ENGINE HOOD

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

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

INSIDE VEHICLE

7. LIGHTS

(a) Check that the headlights, stop lights,
taillights, turn signal lights, and other
lights are all working.

(b) Check the headlight aiming.

8. WARMING LIGHT AND BUZZERS
Check that all warning lights and buzzers
function properly.

9. HORN

Check that it is working.

10. WINDSHIELD GLASS

Check for scratches, pits or abrasions.

11. WINDSHIELD WIPER AND WASHER

(a) Check operation of the wipers and washer.

(b) Check that the wipers do not streak.

12. WINDSHIELD DEFROSTER

Check that air comes out from the defrost—

er outlet when operating the heater air

conditioner at defroster mode.

13. REAR VIEW MIRROR

Check that it is mounted securely.

14. SUN VISORS

Check that they move freely and are mou

nted securely.

15. STEERING WHEEL

Check that it has the specified freeplay. Be

alert for changes in steering condition,

such as hard steering, excessive freeplay

or strange noises.

16. SEATS

(a) Check that all front seat controls such as
seat adjusters, seatback recliner, etc. op—
erate smoothly.

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

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

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

(e) For folding—down rear seat backs, check
that the latches lock securely.

17. SEAT BELTS

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

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

18. ACCELERATOR PEDAL

Check the pedal for smooth operation and

uneven pedal effort or catching.
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19. BRAKE PEDAL (See BR section)

(a) Check the pedal for smooth operation.

(b) Check that the pedal has the proper re—
serve distance and freeplay.

(c) Check the brake booster function.

20. BRAKES

At a safe place, check that the brakes do

not pull to one side when applied.

21. PARKING BRAKE (See BR section)

(a) Check that the lever has the proper travel.

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

22. AUTOMATIC TRANSMISSION "PARK”

MECHANISM

(a) Check the lock release button of the selec—
tor lever for proper and smooth operation.

(b) On a safe incline, check that the vehicle is
help securely with the selector lever in
the “P” position and all brakes released.

AT = i
UNDER HOOD
23. WINDSHIELD WASHER FLUID
Check that there is sufficient fluid in the
tank.
24. ENGINE COOLANT LEVEL
Check that the coolant level is between
the "FULL” and "LOW" lines on the see—
through reservoir.
25. RADIATOR AND HOSES
(a) Check that the front of the radiator is
clean and not blocked with leaves, dirt
or bugs.
(b) Check the hoses for cracks, kinks, rot or
loose connections.
26. BATTERY ELECTROLYTE LEVEL
Check that the electrolyte level of all bat—
tery cells is between the upper and lower
level lines on the case.
27. BRAKE FLUID LEVEL
Check that the brake fluid level is near the
upper level line on the see—through reser—
VOir.
28. ENGINE DRIVE BELTS
Check all drive belts for fraying, cracks,
wear or oiliness.
29. ENGINE OIL LEVEL
Check that level on the dipstick with the

engine turned off.

30. POWER STEERING FLUID LEVEL

Check the level.

The level should be in the “HOT” or “COLD”

range depending on the fluid temperature.

31. AUTOMATIC TRANSMISSION FLUID

LEVEL

(a) Park the vehicle on a level surface.

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

(c) Pull out the dipstick and wipe off the fluid
with a clean rag.

Re—insert the dipstick and check that the
fluid level is in the “HOT” range.

(d) Perform this check with the fluid at normal
driving temperature (70-80G@C, 158 —
176 @F).

HINT: Wait about 30 minutes before che—

cking the fluid level after extended driving

at high speeds in hot weather, driving in
heavy traffic or with a trailer.

32. EXHAUST SYSTEM

Visually inspect for cracks, holes or loose

supports.

If any change in the sound of the exhaust

or smell of the exhaust fumes is noticed,

have the cause located and corrected.
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SERVICE SPECIFICATIONS -
SERVICE DATA
Drive belt tension
Generator New belt 176 £ B Ibf
Generator Used belt 116 £ 20 ot
PS pump New belt 160 — 185 b
PS pump Used belt 116 £ 20 Ibf
Spark plug Recommended spark plug ND PKZORT
Spark plug Recommended spark plug NGK BERGEP =11
Spark plug Correct electrode gap 1.1 em (0.043 in)
Firing order 1—-2-3-—-4-E—-8
Valve clearance Intake 0.1% — 025 mm (0U008 — 0.010 in)
Valve clearance Exhaust 025 — 035 mm (0010 = 0.014 in)
Front and rear brake
Pad thickness Minimum 1.0 mom {0,039 in.)
Disc thickness Front Minimum 28.0 mim {1.024 in)
Disc thickness Rear Minimum 8.0 mm {0,354 in.)
Disc runout Front Maximum 0.05 mm {00020 in)
Disc runout Rear Maximum 0.15 mm {0.0088 in)
Parking brake
Lining thickness Minimum 1.0 mm (0.038 n.)
Drum inside diameter Maximum 171.0 mm {6.732 in)
Front axle and suspension
Ball joint vertical play Maximum 0 mm (D in.]
Steering wheel freeplay Maximum 30 mem (1.18 in} or less
sz -

TORQUE SPECIFICATIONS

Pert tightened MNem kgf-am Tt f
Front seat mount bolts T 3a’se 27
Front suspension member x Body 181 1,860 134
Rear suspension member x Body 61 B20 as
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ENGINE MECHANICAL
DESCRIPTION

The 5S—FE engine is an in—line, 4—cylinder, 2.2 liter DOHC 16-valve engine.
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The 5S—FE engine is an in-line, 4—cylinder engine with the cylinders numbered 1-2—-3-4

from the front. The crankshaft is supported by five bearings inside the crankcase. These bearings
are made of aluminum alloy.

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

The firing order is 1-3—-4—2. The cylinder head is made of aluminum alloy, with a cross flow

type intake and exhaust layout and with pent—roof type combustion chambers. The spark plugs
are located in the center of the combustion chambers.

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

Exhaust and intake valves are equipped with irregular pitch springs made of special valve spring
carbon steel which are capable of functioning no matter what the engine speed.

The intake camshatft is driven by a timing belt, and a gear on the intake camshaft engages with

a gear on the exhaust camshaft to drive it. The cam journal is supported at five places between
the valve lifters of each cylinder and on the front end of the cylinder head. Lubrication of the cam
journals and gears is accomplished by oil being supplied through the oiler port in the center of the
camshaft.

Adjustment of the valve clearance is done by means of an outer shim type system, in which valve
adjusting shims are located above the valve lifters. This permits replacement of the shims without
removal of the camshafts.

Pistons are made of high temperature—resistant aluminum alloy, and a depression is built into

the piston head to prevent interference with the valves.

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

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

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

The oil pan is bolted onto the bottom of the cylinder block. The oil pan is an oil reservoir made of
pressed sheet steel. A dividing plate is included ’inside the oil pan to keep sufficient oil in the
bottom of the pan even when the vehicle is tilted. This dividing plate also prevents the oil from
making waves when the vehicle is stopped suddenly and the oil shifts away from the oil pump
suction pipe.

The 5S-FE engine uses two balance shafts. The balance shafts are fitted in balance shaft
housings that are located at the bottom of the cylinder block. The No. 1 balance shaft is driven by
the drive gear of the crankshaft No.3 counterweight at twice the speed of the crankshaft. The No.
2 balance shatft is driven by the No—-1 balance shaft at the same speed in the same direction as the
crankshaft. The balance shafts are designed to eliminate secondary inertia force from the engine,
thereby reducing the engine noise (booming noise).
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PREPARATION

SST (SPECIAL SERVICE TOOLS)

09011-38121 12 mm Socket wrench for 12 Pointed
Head

Cylinder head bolt and connecting
rod bolt

09201-41020 Valve Stem Oil Seal Replacer

09201-70010 Valve Guide Bushing Remover & Replacer

09202-70010 Valve Spring Compressor

gV
g
. —
~Se
O
o —

09213-54015 Crankshaft Pulley Holding Tool

(91651 —60855) Bolt

i
I
i
il

KR
aiig

09213-80017 Crankshaft Pulley & Gear Puller Set

~(09213-00020) Body With Bolt

~(09213-00030) Handle

(09213-00060) Bolt set

09222-30010 Connecting Rod Bushing Remover
& Replacer

09223-46011 Crankshaft Front Oil Seal
Replacer

Camshatft oil seal

Y

09223-63010 Crankshaft Rear Oil Seal
Replacer
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09224-74010 Engine Balancer Backlash

é (09248-05011) Valve Lifter Press

1

{% Adjusting Tool
09248-55020 Valve Clearance Adjust Tool Set
o

“(09248-05021) Valve Lifter Stopper

09249-63010 Torque Wrench Adaptor

—
a:iff;ﬁ

09226-10010 Crankshaft Front & Rear Bearing
Replacer

09278-54012 Drive Shaft Holding Tool

Camshaft timing pulley

09330-00021 Companion Flange Holding Tool

Crankshaft pulley

09616-30011 Steering Worm Bearing Adjusting
Screw Wrench

Oil pump pulley

09816-30010 Oil Pressure Switch Socket

<ID)

Knock sensor

09843-18020 Diagnosis Check Wire

ﬂ

RECOMMENDED TOOLS

09090-04010 Engine Sling Device

-~

For suspension engine

09200-00010 Engine Adjust Kit

g
_——
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<>

09256-00030 Hose Plug Set

Plug for vacuum hose, fuel hose
etc.

. -
'F#-r-*
R —

09904-00010 Expander Set

EQUIPMENT

Battery specific gravity gauge

Caliper gauge

CO/HC meter

Compression gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dye penetrant

Engine tune—up tester

Heater

Magnetic finger

Micrometer

Piston ring compressor

Piston ring expander

Plastigage

Precision straight edge

Soft brush
Spring tester Valve spring
Steel square Valve spring

Thermometer

Torque wrench
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Valve seat cutter

Vernier calipers

SSM (SERVICE SPECIAL MATERIALS)

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

08833-00070 Adhesive 1311, Flywheel or drive plate bolt
THREE BOND 1311 or equivalent
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TUNE-UP

ENGINE COOLANT INSPECTION

1. CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK

The engine coolant level should be between the

“LOW” and “FULL” lines at low temperature.

If low, check for leaks and add engine coolant up to

the “FULL”

2. CHECK ENGINE COOLANT QUALITY

There should be no excessive deposits of rust or
scales around the radiator cap or radiator filler hole,
and the engine coolant should be free from oil.

If excessively dirty, replace the engine coolant.

ENGINE OIL INSPECTION

Recommendad Viscosity [SAE):

— ] | ! 1. CHECK OIL QUALITY
5 Check the oil for deterioration, entry of water, dis—
| | | coloring or thinning.
< [ [ [ [ ' _ If oil quality is visibly poor, replace it.
'F.20 0 20 40 60 BD 100 Oil grade:
Wooe2 A8 =F 4 B 47 S API grade SG or SH, Energy Conserving  II multi—
EE’;‘;&E%‘EL;';EDTE‘EESEE'C'FMED grade engine oil or ILSAC multigrade engine oil.
P Recommended viscosity is as shown in the illustra—
tion.

2. CHECK ENGINE OIL LEVEL

The oil level should be between the “L” and “F” marks
on the dipstick.

If low, check for leakage and add oil up to the “F”
mark.
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BATTERY INSPECTION

1. Except Delco Battery:

CHECK BATTERY ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.
A. Maintenance Free Battery
If under the lower level, replace the battery (or add
distilled water if possible). Check the charging system.

oK Charging  Insufficient
ry Water

cd |

B. Except Maintenance Free Battery
If under the “LOWER” or “MIN” line, add distilled
water.

2. Except Delco Battery:

CHECK BATTERY VOLTAGE AND SPECIFIC
GRAVITY

A. Maintenance Free Battery

Measure the battery voltage between the terminals

negative (-) and positive (+) of the battery.

Standard voltage:

12.7 —12.9 V at 20°C (68°F)

HINT:

» Before measuring the voltage, turn the ignition
switch to LOCK and turn off the electrical sys—
tems (headlight, blower motor, rear defogger etc.)
for 60 seconds to remove the surface charge.

» If the vehicle has been running, wait 5 minutes or
more after the vehicle stops before measuring
the battery voltage.

If the voltage is less than specification, charge the

battery.

HINT: Check the indicator as shown in the illustration.
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B. Except Maintenance Free Battery
Check the specific gravity of each cell.
Standard specific gravity:
55D23L battery for GNB Incorporated
1.25-1.27 at 20°C (68°F)
55D23L battery for JOHNSON CONTROLS
1.26 —1.28 at 27°C (81°F)
80D26L battery for GNB Incorporated
1.27 —1.29 at 20°C (68°F)

80D26L battery for JOHNSON CONTROLS

GAEEREYE DWRKEYE CLEAREYE

"-HH" B -

CHAMIED [DISCHARGED ADD WATER

1.28 — 1.30 at 27 @C (81@F)
If the gravity is less than specification, charge the
battery.
HINT: Check the indicator as shown in the illustration.

B
N
Pl Pl
Dalco Battery
Grean Dot Dark
|""r—f**'“"
"-.t [
"'l__-F—’" TR

3. Delco Battery:
CHECK HYDROMETER
Green Dot visible:
Battery is adequately charged
Dark (Green Dot not visible):
Battery must be charged
Clear or Light Yellow:
Replace battery
HINT: There is no need to add water during the entire

service life of the battery.

AIR FILTER INSPECTION

1. INSPECT AIR FILTER

Visually check that the element is not excessively
dirty, damaged or oily.

2. CLEAN AIR FILTER

Clean the element with compressed air.

First blow air from the inside thoroughly. Then blow
off the outside of the element.

HIGH-TENSION CORDS INSPECTION

1. DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS

Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.

NOTICE: Pulling on or bending the cords may damage the
conductor inside.
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2. CALIFORNIA ONLY:
DISCONNECT HIGH-TENSION CORD FROM
IGNITION COIL
3. DISCONNECT HIGH —TENSION CORDS FROM
DISTRIBUTOR CAP

4. INSPECT HIGH-TENSION CORD RESISTANCE
Using an ohmmeter, measure the resistance.
Maximum resistance:

25 KII per cord

If the resistance is greater than maximum, check the
terminals. If necessary, replace the high — tension
cord.

Fis1e

5. RECONNECT HIGH-TENSION CORDS TO
DISTRIBUTOR CAP

6. CALIFORNIA ONLY:

RECONNECT HIGH-TENSION CORD TO IGNITION

COIL

7. RECONNECT HIGH-TENSION CORDS TO SPARK

PLUGS

GENERATOR DRIVE BELT INSPECTION
INSPECT DRIVE BELT
(a) Visually check the drive belt for excessive wear,

frayed cords etc.

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

CHOTaE CHOME s

Borroughs (b) Using a belt tension gauge, measure the belt tension.
Belt tension gauge:
Nippondenso BTG-20 (95506—00020)

Borroughs No. BT-33-73F

Mippondensg

ECOA ECOM0L BETIN0Y
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Drive belt tension:
w/ A/IC
New belt
175 £ 5 Ibf
Used belt
130 + 10 Ibf
w/o A/IC
New belt
125 + 25 Ibf
Used belt
95 + 20 Ibf
If the belt tension is not as specified, adjust it.
HINT:
* “New belt” refers to a belt which has been used
less than 5 minutes on a running engine.
CORRECT WRONG * “Used beljt” referg to a belt vyhich has been used
on a running engine for 5 minutes or more.
» After installing a belt, check that it fits properly in
- the ribbed grooves.

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

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

VALVE CLEARANCE INSPECTION AND
ADJUSTMENT

HINT: Inspect and adjust the valve clearance when
the engine is cold.
1. 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.
2. REMOVE CYLINDER HEAD COVER
(a) Disconnect the PCV hoses.
(b) Loosen the 2 wire harness clamp bolts (No.2 timing
belt cover) mounting bolts.
(c) Remove the 4 nuts, grommets, head cover and gasket.

FOLTSE
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EMT704

HINT: Arrange the grommets in correct order, so that
they can be reinstalled into their original positions.
This minimizes any possibility of oil leakage due to
reuse of grommets.

3. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley and align its groove with
timing mark “0” of the No.1 timing belt cover.
(b) Check that the valve lifters on the No.1 cylinder are
loose and valve lifters on the No.4 are tight.
If not, turn the crankshaft one revolution (360*) and
align the mark as above.

4. INSPECT VALVE CLEARANCE
(a) Check only the valves indicated.
Using a thickness gauge, measure the clearance
between the valve lifter and camshaft.
Record the out— of —specification valve clear—
ance measurements. They will be used later to
determine the required replacement adjusting

shim.
Valve clearance (Cold):
Intake
0.19 — 0.29 mm (0.007 — 0.011 in.)
Exhaust

0.28 — 0.38 mm (0.011 — 0.015 in.)

(b) Turn the crankshaft one revolution (360@) and align
the mark as above. (See procedure in step 3)

(c) Check only the valves indicated as shown. Measure
the valve clearance. (See procedure in step (a))
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5. ADJUST VALVE CLEARANCE
(a) Remove the adjusting shim.
. Turn the crankshaft so that the cam lobe for the
valve to be adjusted faces up.
. Using SST (A), press down the valve lifter and
place SST (B) between the camshaft and valve
lifter. Remove SST (A).
SST 09248 — 55020 (09248 — 05011, 09248-05021)
HINT: Before pressing down the valve lifter, position

its notch toward the spark plug side.

. Remove the adjusting shim with a’ small screw—
driver and magnetic finger.

HINT: For easy removed of the shim, when positioning
SST (B), set it on the lifter so there is space enough to
be able to remove the shim.

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

. Using a micrometer, measure the thickness of
the removed shim.

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

T, Thickness of removed shim
Al Measured valve clearance
N ........... Thickness of new shim
Intake:

N=T+ (A-0.24 mm (0.009 in.))
Exhaust:

N=T+ (A-0.33mm (0.013 In.))
. Select a new shim with a thickness as close as
possible to the calculated value.
HINT: Shims are available in seventeen sizes in incre—
ments of 0.05 mm (0.0020 in.), from 2.50 mm (0.0984
in.) to 3.30 mm (0.1299 in.).
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(c) Install a new adjusting shim.
. Place a new adjusting shim on the valve lifter.
. Using SST (A), press down the valve lifter and
remove SST (B).
SST 09248-50020 (09248-05011, 09248-05021)
(d) Recheck the valve clearance.

6. REINSTALL CYLINDER HEAD COVER
(a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the cylinder head as shown in
the illustration.
Seal pecking:
Part N0.08826—00080 or equivalent

FOTAEN
POIALE

]

(c) Install the gasket to the head cover.
(d) Install the head cover with the 4 grommets and nuts.
Uniformly tighten the nuts in several passes.
Torque: 23 N—-m (230 kgf—cm. 17 ft—Ibf)
HINT: Install the grommets so that their markings are
as shown in the illustration.
(e) Tighten the 2 wire harness clamp (No.2 timing belt
cover) mounting bolts.
(f) Connect the PCV hoses.
7. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
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5S-FEENGINE - ENGINE MECHANICAL
IGNITION TIMING INSPECTION AND ™
ADJUSTMENT

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

2. CONNECT TACHOMETER AND TIMING LIGHT TO
ENGINE

Connect the test probe of a tachometer to terminal 1G
(-) of the data link connector 1.

NOTICE:

. NEVER allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coif.

. As some tachometers are not compatible with this
Ignition system, we recommend that you confirm
the compatibility of yours before use.

3. ADJUST IGNITION TIMING
(a) Using SST, connect terminals TE1 and E1 of the data
link connector 1.
SST 09843-18020
HINT: After engine speed is kept at 1,000 — 1,300
rpm for 5 seconds, check that it returns to idle speed.

(b) Using a timing light, check the ignition timing.
Ignition timing:
10®BTDC @ idle
(Transmission in neutral position)
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(c) Loosen the bolt (California) or 2 bolts (except Califor—

A 1\ 1_# ' nia), and adjust by turning the distributor.
I '\‘ (d) Tighten the bolt (California) or 2 bolts (except Califor—
: a,"?u- -\:' ST nia), and recheck the ignition timing.
_ ‘7‘%&11‘1 A "’ Torque: 19 N—-m (195 kgf—-cm, 14 ft—Ibf)
= N )
MER

PLITE

(e) Remove the SST.
SST 09843-18020

4. FURTHER CHECK IGNITION TIMING

Ignition timing:

0 - 10®BTDC @ idle

(Transmission in neutral position)

HINT: The timing mark moves in a range between 0®
and 10@®@

5. DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE
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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 vacuum lines properly connected
(e) MFI/SFI system wiring connectors fully plugged
(f) All operating accessories switched OFF
(9) Ignition timing set correctly
(h) Transmission in neutral position

2. CONNECT TACHOMETER
Connect the test probe of a tachometer to terminal 1G
(-) of the data link connector 1.
NOTICE:
. Never allow the tachometer terminal to touch
ground as it could result in damage to the Igniter
and/or ignition coil.

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

2,600 rpm 90 Seconds 3. INSPECT IDLE SPEED
(a) Race the engine at 2,500 rpm for approx. 90 seconds.
. RPM
Tachometer
ECOTIT EMA144
(b) Check the idle speed.
Idle speed (w/ Cooling fan OFF):
750%50 rpm
If the idle speed is not as specified, check the IAC
— system.
o RPM 4. DISCONNECT TACHOMETER
Tachometer
POISET
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IDLE AND OR 2,500 RPM CO/HC
CHECK

HINT: This check is used only to determine whether or
not the idle CO/HC complies with regulations.
1. INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Air cleaner installed
(c) All pipes and hoses of air induction system connected
(d) All accessories switched OFF
(e) All vacuum lines properly connected
HINT: All vacuum hoses for EGR systems, etc. should
be properly connected.
(f) MFI/SFI system wiring connectors fully plugged
(9) Ignition timing set correctly
(h) Transmission in neutral position
(i) Tachometer and CO/HC meter calibrated by hand.

2. START ENGINE

2,500 rpm 3. RACE ENGINE AT 2,500 RPM FOR APPROX. 180
SECONDS
° RPM
Tachomater
ECO1 37 BMAET 44 Bt

4. INSERT CO/HC METER TESTING PROBE AT LEAST

HC/CO Meter 40 cm (1.3 ft) INTO TAILPIPE DURING IDLING

5. IMMEDIATTELY CHECK CO/HC CONCENTRATION
AT IDLE AND/OR 2,500 RPM

Complete the measuring within 3 minutes.

HINT: When performing the 2 mode (2,500 rpm and

idle) test, follow the measurement order prescribed by

the applicable local regulations.
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Troubleshooting
If the CO/HC concentration does not comply with
regulations, perform troubleshooting in the order
given below.
(a) Check oxygen sensor operation.
(See page EG1-231)
(b) See the table below for possible causes, then inspect
and correct the applicable causes if necessary.

HC cD Problems Causes

High Normal Rough idle 1. Faulty ignitions:
¢ Incorrect timing
« Fouled, shorted or improperly gapped plugs
¢ Open or crossed high—tension cords
« Cracked distributor cap
2. Incorrect valve clearance
3. Leaky EGR valve
4. Leaky intake and exhaust valves

P _ 5. Leaky cylinder
High Low Rough idle 1 vaclium leaks:
(Fluctuating HC reading) * PCV hose
« EGRvalve
¢ Intake manifold
Throttle body
| + IAC valve

e Brake booster line
2. Lean mixture causing misfire

High High Rough idle 1. Restricted air filter

(Black smoke from exhaust) 2. Faulty MFI/SFI systems
¢ Faulty pressure regulator
¢ Clogged fuel return line
Defective engine coolant temp. sensor

« Defective intake air temp. sensor
« Faulty ECM
« Faulty injector
e Faulty throttle position sensor
*  MAP sensor
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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. DISCONNECT DISTRIBUTOR CONNECTOR(S)

3. 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.

4. REMOVE SPARK PLUGS
Using a 16 mm plug wrench, remove the spark plug.

5. CHECK CYLINDER COMPRESSION PRESSURE
(a) Insert a compression gauge into the spark plug hole.
(b) Fully open the throttle.
(c) While cranking the engine, measure the compression
pressure.
HINT: Always use a fully charged battery to obtain
engine speed of 250 rpm or more.
(d) Repeat steps
(a) through

(c) for each cylinder.
NOTICE: This measurement must be done in as short a
time as possible.
Compression pressure:
1,226 kPa (12.5 kgf/lcm ® 178 psi) or more
Minimum pressure:
981 kPa (10.0 kgflcm ® 142 psi)
Difference between each cylinder:
98 kPa (1.0 kgf/cm ® 14 psi) or less
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(e) If the cylinder compression in one or more cylinders is
low, pour a small amount of engine oil into the cylin—
der through the spark plug hole and repeat steps (a)
through

(c) for cylinders with low compression.

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

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

6. REINSTALL SPARK PLUGS
Using a 16 mm plug wrench, install the spark plug.
Torque: 18 N—-m (180 kgf—cm, 13 ft—Ibf)

7. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
8. RECONNECT DISTRIBUTOR CONNECTOR(S)
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TIMING BELT .
COMPONENTS FOR REMOVAL AND
INSTALLATION

Cooiant Resarvair
Heose
Coolant Resereoks
Tank

Mo.2 Engine

(e tes0.47) |

founting Brackat

B2 (530, 3]

PS Drive Belt

AH Fander

[aFTEE]

Apron Seal

Wo.2 Timing Balt Cover

7 Timing Balt

¥ @ No.1 Timing Belt Cover
Crankshalt Pulley

[ N-m {kgf-cm, fibf) | : Specified torque
* For use with 55T

Camshatt Timing Pullay
Mol idier Pullay
Tansian Spring

0l Pump
Dirive Pulley

MNo.2 ldler Pulley

[(42 (428, 31) |

Crankshalt Timing Pulley

Tirming Belt Guide

=il b ]
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o ;
Megative (-}
“ Terminal Cabla

FHE

TIMING BELT REMOVAL

(See Components for Removal and Installation)

1. DISCONNECT NEGATIVE () TERMINAL CABLE
FROM BATTERY
CAUTION: Work must be started after 90 seconds from
the time the ignition switch is turned to the 'LOCK’
position and the negative () terminal cable is discon—
nected from the battery.

2. REMOVE ENGINE COOLANT RESERVOIR TANK
(a) Disconnect the reservoir hose.
(b) While pushing the tab of the bracket, remove the
reservoir tank.
3. REMOVE GENERATOR (See page CH-10)
4. REMOVE RH FRONT WHEEL
5. REMOVE RH FENDER APRON SEAL

6. REMOVE PS DRIVE BELT
Loosen the 2 bolts, and remove the drive belt.

7. SLIGHTLY JACK UP ENGINE
Raise the engine enough to remove the weight from
the engine mounting on the right side.

8. REMOVE ENGINE MOVING CONTROL ROD

Remove the 3 bolts and control rod.

9. DISCONNECT CONNECTOR FROM GROUND WIRE
ON RH FENDER APRON
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10. REMOVE No.2 ENGINE MOUNTING BRACKET
Remove the 3 bolts and mounting bracket.

11. REMOVE SPARK PLUGS
(a) 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.

o
I'I,

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

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

13. SET NO.1 CYLINDER TO TDC/COMPRESSION
(a) Turn the crankshaft pulley and align its groove with
timing mark “0” of the No.1 timing belt cover.
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(b) Check that the hole of the camshaft timing pulley is
aligned with the timing mark of the bearing cap.
If not, turn the crankshatft one revolution (360*).

14. REMOVE TIMING BELT FROM CAMSHAFT TIMING
PULLEY

HINT (When re—using timing belt): Place the match—

marks on the timing belt and camshaft timing pulley,

and place matchmark on timing belt to match the end

of the No.1 timing belt cover.

(a) Loosen the mounting bolt of the No.1 idler pulley and
shift the pulley toward the left as far as it will go, and
temporarily tighten it.

(b) Remove the timing belt from the camshatft timing
pulley.

15. REMOVE CAMSHAFT TIMING PULLEY
Using SST, remove the bolt, plate washer and timing

pulley.
SST 09249-63010 and 09278-54012




EG1-29
5S-FEENGINE -~ ENGINE MECHANICAL

16. REMOVE CRANKSHAFT PULLEY
(a) Using SST, remove the pulley bolt.
SST 09213-54015 (91651 60855),
09330-00021

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

the crankshaft pulley bolt, check that the timing belt
matchmark aligns with the end of the No. 1 timing belt
cover when the crankshaft pulley groove is aligned
with the timing mark “0” of the No. 1 timing belt cover.
If the matchmark does not align, align as follows:

When matchmark is misaligned clockwise:

» Align the matchmark by pulling the timing belt up
on the water pump pulley side while turning the
crankshaft pulley counterclockwise.

» After aligning the matchmark, hold the timing
belt, turn the crankshaft pulley clockwise, and
align its groove with timing mark “0” of the No.1
timing belt cover.

When matchmark is misaligned counterclockwise:

» Align the rnatchmarks by pulling the timing belt up
on the No.1 idler pulley side while turning the
crankshaft pulley clockwise.
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After aligning the matchmark, hold the timing
belt, turn the crankshaft pulley counterclockwise,
and align its groove with timing mark “0” of the
No.1 timing belt cover.

(b) Using SST, remove the pulley.

SST 09213-60017 (09213-00020, 09213—-00030,
09213-00060)

HINT (When re—using timing belt): Remove the pulley
without turning it.

17. REMOVE No.1 TIMING BELT COVER

Remove the 4 bolts, timing belt cover and gasket.

18. REMOVE TIMING BELT GUIDE

19. REMOVE TIMING BELT

HINT (When re—using timing belt): Draw a direction
arrow on the timing belt (in the direction of engine
revolution), and place matchmarks on the timing belt
and crankshaft timing pulley.
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20. REMOVE NO.1 IDLER PULLEY AND TENSION
SPRING
Remove the bolt, pulley and tension spring.

21. REMOVE NO.2 IDLER PULLEY
Remove the bolt and pulley.

22. REMOVE CRANKSHAFT TIMING PULLEY

If the pulley cannot be removed by hand, use 2 screw—
drivers.

HINT: Position shop rags as shown to prevent
damage.

23. REMOVE OIL PUMP PULLEY
Using SST, remove the nut and pulley.
SST 09616-30011

TIMING BELT COMPONENTS INSPECTION

1. INSPECT TIMING BELT
NOTICE:

. Do not bend, twist or turn the timing belt Inside out.

. Do not allow the timing belt to come into contact
with oil, water or steam.
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. Do not utilize timing belt tension when installing or
removing the mounting bolt of the camshaft timing
pulley.

If there are any defects as shown in the illustration,
check the following points:
(a) Premature parting

. Check for proper installation.

. Check the timing cover gasket for damage and
proper installation.

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

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

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

(e) If 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.

If necessary, replace the timing belt.
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2. INSPECT IDLER PULLEYS
Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.

Fres Langth

25001 ]

3. INSPECT TENSION SPRING

(a) Measure the free length of tension spring.

Free length:
46.0 mm (1.811 in.)

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

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

Installed tension (at 50.5 mm (1.988 in.)):

Green color
32— 37 N (3.25 — 3.75 kof, 7.2 — 8.3 Ibf)
Silver color
47 — 52 N (4.75 — 5.25 kgf, 10.5 — 11.8 Ibf)
If the installed tension is not as specified, replace the
tension spring.

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

(b) Using SST, install the nut.
SST 09616 — 30011
Torque: 28 N-m (290 kgf—cm, 21 ft—Ibf)
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2. INSTALL CRANKSHAFT TIMING PULLEY
(a) Align the timing pulley set key with the key groove of
the pulley.
(b) Slide on the timing pulley, facing the flange side
inward.

3. INSTALL NO.2 IDLER PULLEY
(a) Install the pulley with the bolt.
Torque: 42 N—-m (425 kgf—cm, 31 ft—Ibf)
HINT: Use a bolt 35 mm (1.38 in.) in length.
(b) Check that the idler pulley moves smoothly.

4. TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING
(a) Install the pulley with the bolt. Do not tighten the bolt
yet.
HINT: Use a bolt 42 mm (1.65 in.) in length.
(b) Install the tension spring.
(c) Pry the pulley toward the left as far as it will go and
tighten the bolt.
(d) Check that the idler pulley moves smoothly.

5. TEMPORARILY INSTALL TIMING BELT
NOTICE: The engine should be cold.
(a) Using the crankshatft pulley bolt, turn the crankshaft
and position the key groove of the crankshaft timing
pulley upward.

(b) Remove any oil or water on the crankshaft pulley, oil
pump pulley, water pump pulley, No. 1 idler pulley, No.
2 idler pulley and keep them clean.

(c) Install the timing belt on the crankshaft timing pulley,
oil pump pulley, No.1 idler pulley, water pump pulley
and No.2 idler pulley.

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



EG1-35

5S-FEENGINE - ENGINE MECHANICAL

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

7. INSTALL NO.1 TIMING BELT COVER
(a) Install the gasket to the timing belt cover.
(b) Install the timing belt cover with the 4 bolts.

8. INSTALL CRANKSHAFT PULLEY
(a) Align the pulley set key with the key groove of the
pulley, and slide on the pulley.
(b) Using SST, install the pulley bolt.
SST 09213-54015 (91651 —60855)
09330-00021
Torque: 108 N-m (1,100 kgf-cm, 80 ft—Ibf)

9. INSTALL CAMSHAFT TIMING PULLEY
(a) Align the camshaft knock pin with the knock pin
groove of the pulley, and slide on the timing pulley.
(b) Using SST, install the plate washer and bolt.
SST 09249 — 63010 and 09278 — 54012
Torque: 37 N—-m (380 kgf—cm, 27 ft—Ibf)
HINT: Use a torque wrench with a fulcrum length of
340 cm (13.39in.)

10. SET No.1 CYLINDER TO TDC/COMPRESSION
(&) Turn the crankshaft pulley, and align its groove with
timing mark “0” of the No.1 timing belt cover.
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(b) Using SST, turn the camshaft, and align the hole of
the camshaft timing pulley with the timing mark of the
bearing cap.

SST 09278-54012

11. INSTALL TIMING BELT

HINT. (When re—using timing belt):

» Check that the matchmark on the timing belt
matches the end of the No.1 timing belt cover.
If the matchmark does not align, shift the meshing of
the timing belt and crankshaft timing pulley until they
align. (See page EG1-29)

» Align the matchmarks of the timing belt and
camshaft timing pulley.

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

(b) Install the timing belt, and check the tension between
the crankshaft timing pulley and camshatft timing

pulley.

12. CHECK VALVE TIMING
(a) Loosen the No.1 idler pulley bolt 1/2 turn.
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(b) Turn the crankshatft pulley 2 revolutions from TDC to
TDC.
NOTICE: Always turn the crankshaft clockwise.

EMTITR

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

(d) w/ Green Tension Spring:
Slowly turn the crankshaft pulley 1 and 7/8 revolu—
tions, and align its groove with the mark at 45®BTDC
(for No.1 cylinder) of the No.1 timing belt cover.
NOTICE: Always turn the crankshaft clockwise.

(e) Torque the mounting bolt of the No.1 idler pulley.
Torque: 42 N—m (425 kgf-cm, 31 ft—Ibf)

13. INSTALL NO.2 TIMING BELT COVER
(a) Install the 2 gaskets to the No. 1 and No.2 belt covers.
(b) install the belt cover with the 5 bolts.
(c) Align the 2 clamps of the engine wire with cover
mounting bolts.
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14. INSTALL SPARK PLUGS
(a) Using a 16 mm plug wrench, install the spark plug.
(b) Connect the high—tension cords.

15. INSTALL NO.2 ENGINE MOUNTING BRACKET
(a) Temporarily install the No.2 engine mounting bracket
with the 2 bolts.

(b) Install the remaining bolt.
(c) Tighten the 3 bolts in the sequence shown.
Torque: 52 N-m (530 kgf—cm, 38 ft—Ibf)

16. CONNECT CONNECTOR TO GROUND WIRE ON RH
FENDER APRON

17. INSTALL ENGINE MOVING CONTROL ROD
(a) Temporarily install the engine moving control rod with
the 3 bolts in the sequence shown.
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(b) Tighten the 3 bolts in the sequence shown.
Torque: 64 N—-m (650 kgf—cm. 47 ft—Ibf)

18. INSTALL AND ADJUST PS DRIVE BELT
Install the drive belt with the pivot and adjusting bolts.
Drive belt tension:
New belt
125 + 25 Ibf
Used belt
80 + 20 | bf

19. INSTALL RH FENDER APRON SEAL
20. INSTALL RH FRONT WHEEL
21. INSTALL GENERATOR (See page CH-24)
Drive belt tension:
w/ A/IC
New belt
175 £ 5 |bf
Used belt
130 + 10 Ibf
w/o A/IC
New belt
125 + 25 Ibf
Used belt
95 + 20 Ibf
22. INSTALL ENGINE COOLANT RESERVOIR TANK
23. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
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CYLINDER HEAD .
COMPONENTS FOR REMOVAL AND
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COMPONENTS (Cont'd)

Cylinder Head Cover Vahve Lifter

[ High-Tension Cord Clamp
Grommet {
\g E—Adjusting Shim

Keapar—F
Spring Retainer

& & 0il Seal
&"'-—Sprbnu Seat

18 (180, 14} e L——-—-"u‘llva Guide Bushing
Camghaft Baaring Cap
Valve
P | Seo page EG-87
; et : Tan 49 (504, 38
* il m—-@ - ::.; TuE'n 8 1

r— .
Wave Washer Engine Hanger
P

Camshaft Gaar Spring

-
B

5l

5

F :I‘:." * T e 5
e i.u-:}:l?—"*"-;l[ ‘ Y il Pressure Switch
= - e i SLA ii!u.r
’ T .l Cylinder Head
Mo, 3 Timing
Belt Cover = # Cylinder Head Gaskat

‘/—Gmund Strap
b

Engine Hanger

Geanerator Brackat

I[ N-m [kgicm, ftibf) | : Specified torque

#, Non-reussble part
% Pracosted part

FOTHT




EG1-42

5S-FEENGINE - ENGINE MECHANICAL

o = Negative (=)
= = Terminal Cable

EIL!

CYLINDER HEAD REMOVAL

(See Components for Removal and Installation)

1. DISCONNECT NEGATIVE () TERMINAL CABLE
FROM BATTERY
CAUTION: Work must be started after 90 seconds from
the time the ignition switch is turned to the “LOCK”
position and the negative () terminal cable is discon—
nected from the battery.

2. DRAIN ENGINE COOLANT
3. AIT:

DISCONNECT THROTTLE CABLE FROM
THROTTLE BODY
4. DISCONNECT ACCELERATOR CABLE FROM
THROTTLE BODY

5. REMOVE AIR CLEANER CAP, RESONATOR AND
AIR CLEANER HOSE

(a) Disconnect the intake air temperature sensor connec—
tor.

(b) California only:

Disconnect the air hose from the air cleaner hose.

(c) Loosen the air cleaner hose clamp bolt.

(d) Disconnect the 4 air cleaner cap clips.

(e) Disconnect the air cleaner hose from the throttle
body, and remove the air cleaner cap together with
the resonator and air cleaner hose.

6. REMOVE GENERATOR (See page CH-10)
7. REMOVE DISTRIBUTOR
(See page 1G-13 end 32)

8. DISCONNECT FRONT EXHAUST PIPE
(a) Loosen the 2 bolts, and disconnect the bracket.
(b) Using a 14 mm deep socket wrench, remove the 3
nuts holding the front exhaust pipe to the WU-TWC.
(c) Disconnect the front exhaust pipe and gaskets.
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9. REMOVE EXHAUST MANIFOLD AND WARM UP
THREE-WAY CATALYTIC CONVERTER ASSEMBLY
(a) Disconnect the main oxygen and sub oxygen sensor
connectors.
(b) Remove the 4 bolts and upper heat insulator.

FOITE

(c) Remove the bolt, nut and No. 1 manifold stay.

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

(e) Remove the 6 nuts, the exhaust manifold and WU —
TWC assembly.

10. SEPARATE EXHAUST MANIFOLD AND WARM UP
THREE-WAY CATALYTIC CONVERTER
Remove the following parts:
(1) 3 bolts
(2) Manifold lower heat insulator
(3) 8 bolts
(4) 2 WU-TWC heat insulators
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(5) 3 bolts and 2 nuts
(6) Exhaust manifold
(7) Gasket

(8) Retainer

(9) Cushion

(10) WU-TWC

11. DISCONNECT OIL PRESSURE SWITCH
CONNECTOR
12. DISCONNECT ENGINE WIRE (FOR OXYGEN
SENSORS) FROM ENGINE HANGER
13. REMOVE WATER OUTLET
(a) Disconnect the following connectors:
(1) Engine coolant temperature sender gauge con—
nector
(2) Engine coolant temperature sensor connector
(b) Disconnect the following hoses:
(1) Upper radiator hose
(2) Water bypass pipe hose
(3) Heater water hose
(4) IAC water bypass hose
(5) 2 TVV (for EVAP) vacuum hoses

(c) Remove the 2 bolts, water outlet and gasket.

14. REMOVE WATER BYPASS PIPE
(a) Disconnect the following hoses:
(1) IAC water bypass hose
(2) Heater water hose
(3) w/ Qil Cooler:
2 oil cooler water bypass hoses
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(b) Remove the 2 bolts, 2 nuts, water bypass pipe and
gasket.
(c) Remove the O-ring from the water bypass hose.

15. REMOVE THROTTLE BODY
(a) Disconnect the throttle position sensor connector.
(b) Disconnect the IAC valve connector.

PidiS?

(c) Disconnect the following hoses from the throttle
body.

(1) PCV hose

(2) 2 vacuum hoses from EGR vacuum modulator

(3) Vacuum hose from TVV (for EVAP)

(d) Type A:
Remove the 4 bolts.
(e) Type B:
Remove the 2 bolts and 2 nuts.

(f) Disconnect the following hoses from the throttle
body, and remove the throttle body.
(1) Water bypass hose from water outlet
(2) Water bypass hose from water bypass pipe
(3) California:
Air hose from cylinder head
Except California:
Air hose from air tube
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6. REMOVE EGR VALVE AND VACUUM MODULATOR
(a) Disconnect the EGR gas temperature sensor connec—
tor.
(b) Disconnect the following hoses:
(1) 2 vacuum hoses from VSV (for EGR)
(2) Vacuum hose from charcoal canister
(c) Disconnect the vacuum hose clamp.

(d) Loosen the union nut of the EGR pipe, and remove the
2 nuts, EGR valve, vacuum modulator, vacuum hoses
assembly and gasket.

17. DISCONNECT VACUUM HOSES
Disconnect the following hoses:
(1) MAP sensor hose from air intake chamber
(2) Brake booster vacuum hose from air intake cha—
mber
(3) PS vacuum hose from air intake chamber
(4) Vacuum sensing hose from fuel pressure regula—
tor 1
S. W/ AIC:
DISCONNECT A/C IDLE-UP VALVE CONNECTOR

19. EXCEPT CALIFORNIA:
REMOVE AIR TUBE
(a) Disconnect the following hoses from the air tube:
(1) w/ A/C:
Air hose from ASV
(2) 2 air hoses from PS pump

(b) Remove the 3 bolts, wire clamp and air tube.
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20. CALIFORNIA:
REMOVE AIR TUBE
(a) Disconnect the following hoses:
(1) w/ AlC:
A/C hose (from ASV) from air tube
(2) 2 air hoses (from PS pump) from air tube
(3) California only:
2 vacuum hoses from VSV (for fuel pressure
control)

(4) Vacuum hose from air intake chamber

POIED

(b) Remove the 3 bolts, wire clamp and air tube.

21. DISCONNECT 2 ENGINE WIRE GROUND STRAPS
FROM INTAKE MANIFOLD
22. DISCONNECT KNOCK SENSOR AND VSV (FOR
EGR) CONNECTORS
23. CALIFORNIA ONLY:
DISCONNECT VSV (FOR FUEL PRESSURE CON-
TROL) CONNECTOR
24. REMOVE VSV OR VSV ASSEMBLY

25. REMOVE INTAKE MANIFOLD
(a) Remove the 4 bolts, wire bracket, No.1 air intake
chamber and manifold stays.
(b) Remove the bolt, vacuum hose bracket, and discon—
nect the engine wire.

(c) Remove the6 bolts, 2 nuts, intake manifold and
gasket.
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(d) Disconnect the 2 wire clamps from the wire brackets
on the intake manifold.

26. REMOVE DELIVERY PIPE AND INJECTORS

(a) Disconnect the injector connectors.

(b) Loosen the pulsation damper, and disconnect the fuel
inlet hose.

(c) Disconnect fuel return hose.

(d) Remove the 2 bolts and delivery pipe together with
the 4 injectors.

NOTICE: Be careful not to drop the injectors when rem—

oving the delivery pips.

(e) Remove the 4 insulators (except California) and 2
spacers from the cylinder head.

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

Imsulator

(g) California:
Remove the 2 O-rings, insulator and grommet from
each injector.

FiBiZE
HEm

(h) Except California:
Remove the 0-ring and grommet from each injector.
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Pressure

Engine
Hangar

27. REMOVE CAMSHAFT TIMING PULLEY

(See steps 2 to 15 on pages EG1-26 to 28)

28. REMOVE NO. 1 IDLER PULLEY AND TENSION
SPRING

Remove the bolt, pulley and tension spring.

29. REMOVE NO.3 TIMING BELT COVER
Remove the 4 bolts and timing and cover.

NOTICE:

. Support the timing belt, :0 the meshing of crank—
shaft timing pulley and timing belt does not shift.

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

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

30. REMOVE ENGINE HANGERS

Remove the bolt and engine hanger. Remove the 2
engine hangers. Remove the ground strap.

31. REMOVE GENERATOR BRACKET

Remove the 3 bolts and generator bracket.

32. REMOVE OIL PRESSURE SWITCH

33. REMOVE CYLINDER HEAD COVER
Remove the 4 nuts, grommets, head cover and gasket.
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HINT: Arrange the grommets in correct order, so that
they can be reinstalled into their original positions.
This minimizes any possibility of oil leakage due to
reuse of grommets.

34. REMOVE HIGH — TENSION CORDS CLAMP AND
PCV VALVE

35. REMOVE CAMSHAFTS
NOTICE: Since the thrust clearance of the camshatft 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 camshatft to seize or break. To
avoid this, the following steps should be carried out.

Knock Pin

A. Remove exhaust camshaft
(a) Set the knock pin of the intake camshaft at 10-45°
BTDC of camshatft position.
HINT: The above angle allows No.2 and No.4 cylinder
cam lobes of the exhaust camshatft to push their valve
lifters evenly.

(b) Secure the exhaust camshaft sub gear to drive gear

with a service bolt.

Recommended service bolt:

Thread diameter6 mm

Thread pitch 1.0 mm

Bolt length 16—20 m m (0.63-0.79 in.)
HINT: When removing the camshaft, make sure that
the torsional spring force of the sub gear has been
eliminated by the above operation.
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(c) Remove the 2 bolts and rear bearing cap.

(d) Uniformly loosen and remove the6 bolts on the No. 1,
No.2 and No.4 bearing caps in several passes in the
sequence shown.

NOTICE: Do not remove the No.3 bearing cap bolts at this

stage.

(e) Remove the No. 1, No.2 and No.4 bearing caps.

(f) Alternately loosen and remove the 2 bolts on the No.
3 bearing cap.

HINT:

As the 2 No.3 bearing cap bolts are loosened, make
sure that the camshatft is lifted out straight and level.
If the camshatft is not being lifted out straight and
level, retighten the 2 No.3 bearing cap bolts. Then
reverse the order of above steps from (f) to (a) and
reset the knock pin of the intake camshaft at 10-45®
BTDC, and repeat steps from

(b) to

(f) once again.

NOTICE: Do not pry on or attempt to force the camshaft
with a tool or other object.

(g) Remove the No.3 bearing cap and exhaust camshatft.

B. Remove intake camshaft

(a) Set the knock pin of the intake camshaft at 80-115®
BTDC of camshaft angle.

HINT: The above angle allows the No.1 and No.3
cylinder cam lobes of intake camshaft to push their
valve lifters evenly.
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(b) Remove the 2 bolts, front bearing cap and oil seal.

(c) Uniformly loosen and remove the6 bolts on the No.1,
No.3 and No.4 bearing caps in several passes in the
sequence shown.

NOTICE: Do not remove the No.2 bearing cap bolts at this

stage.

(d) Remove the No. 1, No.3 and No.4 bearing caps.

(e) Alternately loosen and remove the 2 bolts on the No.
2 bearing cap.

HINT:

* Asthe 2 No.2 bearing cap bolts are loosened, make
sure that the camshatft is lifted out straight and level,
after breaking adhesion on the front bearing cap.

. If the camshatft is not being lifted out straight and
level, retighten the 2 No.2 bearing cap bolts. Reverse
the order of above steps from (e) to (a) and reset the

knock pin of the intake camshaft at 80—115*6TDC,

and repeat steps from (b) to (e) once again.
NOTICE: Do not pry on or attempt to force the camshaft
with a tool or other object.

() Remove the No.2 bearing cap and camshatft.

M3

36. DISASSEMBLE EXHAUST CAMSHAFT
(a) Mount the hexagon wrench head portion of the cam—
shaft in a vise.
NOTICE: Be careful not to damage the camshatft.
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(b) Insert a service bolt (A) into the service hole of the
camshaft sub gear.

(c) Using a screwdriver, turn the sub gear clockwise, and
remove the service bolt (B).
NOTICE: Be careful not to damage the camshatft.

(d) Using snap ring pliers, remove the snap ring.

(e) Remove the following parts:
(1) Wave washer
(2) Camshatft sub gear
(3) Camshaft gear spring

37. REMOVE CYLINDER HEAD

(a) Using SST, uniformly loosen and remove the 10 cylin—
der head bolts in several passes, in the sequence
shown.

SST 09011- 38121

NOTICE: Cylinder head warpage or cracking could result

from removing bolts in incorrect order.
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(b) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks
on a bench.

HINT: If the cylinder head is difficult to lift off, pry
between the cylinder head and cylinder block with a
screwdriver.

NOTICE: Be careful not to damage the contact surfaces

of the cylinder head and cylinder block.

CYLINDER HEAD DISASSEMBLY

(See Components for Removal and Installation)
1. REMOVE VALVE LIFTERS AND SHIMS

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

2. REMOVE VALVES
(a) Using SST, compress the valve spring and remove the
2 keepers.
SST 09202 — 70010
(b) Remove the spring retainer, valve spring, valve and
spring seat.

EmZiod

HINT: Arrange the valves, valve springs, spring seats
and spring retainers in correct order.
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(c) Using needle—nose pliers, remove the oil seal.

CYLINDER HEAD COMPONENTS

INSPECTION, CLEANING AND REPAIR
1. CLEAN TOP SURFACES OF PISTONS AND
CYLINDER BLOCK
(a) Turn the crankshaft, and bring each piston to top dead
center (TDC). Using a gasket scraper, remove all the
carbon from the piston top surface.

(b) Using a gasket scraper, remove all the gasket material
from the cylinder block surface.

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

CAUTION: Protect your eyes when using high pressure

compressed air.

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

B. 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 surface.
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C. Clean valve guide bushings
Using a valve guide bushing brush and solvent, clean
all the guide bushings.

D. Clean cylinder head
Using a soft brush and solvent, thoroughly clean the
cylinder head.

3. INSPECT CYLINDER HEAD
A. Inspect for flatness
Using a precision straight edge and thickness gauge,
measure the surfaces contacting the cylinder block
and the manifolds for warpage.
Maximum warpage:
Cylinder block side
0.05 mm (0.0020 in.)
Manifold side
0.08 mm (0.0031 in.)
If warpage is greater than maximum, replace the cylin—
der head.

B. Inspect for cracks

Using a dye penetrant, check the combustion cham—
bers, intake ports, exhaust ports and cylinder block
surface for cracks.

If cracked, replace the cylinder head.
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4. CLEAN VALVES
(a) Using a gasket scraper, chip off any carbon from the
valve head.
(b) Using a wire brush, thoroughly clean the valve.

5. INSPECT VALVE STEMS AND GUIDE BUSHINGS
(a) Using a caliper gauge, measure the inside diameter of
the guide bushing.
Bushing inside diameter:
6.010 —6.030 mm (0.2366 — 0.2374 in.)

(b) Using a micrometer, measure the diameter of the
valve stem.
Valve stem diameter:
Intake
5.970 — 5.985 mm (0.2350 — 0.2356 in.)
Exhaust
5.965 — 5.980 mm (0.2348 — 0.2354 In.)

(c) Subtract the valve stem diameter measurement from
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 — 0.0028 in.)
Maximum oil clearance:
Intake
0.08 mm (0.0031 in.)
Exhaust
0.10 mm (0.0039 In.)
If the clearance is greater than maximum, replace the
valve and guide bushing.
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Both intake and exhaust

Bushing bore diameter Bushing size
mm (in.) g
11.000 - 11.027
10.4331 - 0.4341) Use STD
11.050 - 11.077
(0.4350 — 0.4361) Use O/S 0.05

i i ]

6. IF NECESSARY, REPLACE VALVE GUIDE
BUSHINGS
(a) w/ Snap Ring:
Insert an old valve wrapped with tape into the valve
guide bushing, and break off the valve guide bushing
by hitting it with a hammer. 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).

(c) Using SST and a hammer, tap out the guide bushing.
SST 09201-70010

(d) Using a caliper gauge, measure the bushing bore di—
ameter of the cylinder head.

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

11.050 — 11.077 mm (0.4350 — 0.4301 in.)
If the bushing bore diameter of the cylinder head is
greater than 11.077 mm (0.4361 in.), replace the
cylinder head.
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(f) Gradually heat the cylinder head to 80 —100®C (117®-
212GF).

(g) Using SST and a hammer, tap in a new guide bushing

until the snap ring makes contact with the cylinder
head.

SST 09201- 70010

(h) Using a sharp6 mm reamer, ream the guide bushing
to obtain the standard specified clearance (See page
EG1-57) between the guide bushing and valve stem.

7. INSPECT AND GRIND VALVES
(a) Grind the valve enough to remove pits and carbon.
(b) Check that the valve is ground to the correct valve
face angle.
Valve face angle:
44.5®

(c) Check the valve head margin thickness.
Standard margin thickness:
0.8 —1.2 mm (0.031 — 0.047 in.)
Minimum margin thickness:
0.5 mm (0.020 in.)

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

97.60 mm (3.8425 in.)
Exhaust

98.45 mm (3.8760 in.)
Minimum overall length:
Intake

97.1 mm (3.823in.)

Exhaust

98.0 mm (3.858 in.)
If the overall length is less than minimum, replace the
valve.

(e) Check the surface of the valve stem tip for wear.
If the valve stem tip is worn, resurface the tip with a
grinder or replace the valve.

NOTICE: Do not grind off more than minimum.

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

(b) Check the valve seating position.
Apply a light coat of prussian blue (or white lead) to
the valve face. Lightly press the valve against the
seat. Do not rotate valve.

(c) 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.
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* 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 the following width:
1.0 - 1.4 mm (0.039 — 0.055 in.)
If not, correct the valve seat as follows:
(1) If the seating is too high on the valve face, use
30®and 45®cutters to correct the seat.
(2) If the seating is too low on the valve face, use
75®and 45®cutters to correct the seat.

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

9. INSPECT VALVE SPRINGS

(a) Using a steel square, measure the deviation of the
valve spring.
Maximum deviation:
2.0 mm (0.079 in.)
If the deviation is greater than maximum, replace the
valve spring.

(b) Using a vernier caliper, measure the free length of the
valve spring.
Free length:
41.96 — 41.99 mm (1.6520 — 1.6531 in.)
If the free length is not as specified, replace the valve
spring.
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(c) Using a spring tester, measure the tension of the valve

spring at the specified installed length.

Installed tension:

164 — 189 N (16.7 — 19.3 kgf, 36.8 — 42.5 Ibf)
at 34.7 mm (1.336 in.)

If the installed tension is not as specified, replace the
valve spring.

10. INSPECT CAMSHAFTS AND BEARINGS
A. Inspect camshaft for runout
(a) Place the camshaft on V — blocks.

(b) Using a dial indicator, measure the circle runout at the

center journal.
Maximum circle runout:
0.04 mm (0.0016 in.)
If the circle runout is greater than maximum, replace
the camshatft.

B. Inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
Intake
42.01 — 42.11 mm (1.6539 — 1.6579 in.)
Exhaust
40.06 — 40.18 mm (1.5772 — 1.5811 In.)
Minimum cam lobe height:
Intake
41.90 mm (1.6496 in.)
Exhaust
39.95 mm (1.5728 in.)
If the cam lobe height is less than minimum, replace
the camshatft.

C. Inspect camshaft journals

Using a micrometer, measure the journal diameter.
Journal diameter:

26.959 — 28.975 mm 11.0814 — 1.0620 in.)

If the journal diameter is not as specified, check the oll
clearance.
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D. Inspect camshaft bearings

Check that bearings for flaking and scoring.

If the bearings are damaged, replace the bearing caps
and cylinder head as a set.

Frae Distance

E. Inspect camshaft gear spring

Using a vernier caliper, measure the free distance
between the spring ends.

Free distance:

22.5-22.9 mm (0.886 — 0.902 in.)

If the free distance is not as specified, replace the gear

spring.

F. Inspect camshaft journal oil clearance
(a) Clean the bearing caps and camshaft journals.
(b) Place the camshafts on the cylinder head.
(c) Lay a strip of Plastigage across each of the camshaft
journals.

(d) Install the bearing caps.

(See step 4 on pages EG1-69 to 71)
Torque: 19 N—-m (190 kgf—cm, 14 ft—Ibf)
NOTICE: Do not turn the camshatft.

(e) Remove the bearing caps.
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(f) Measure the Plastigage at its widest point.
Standard oil clearance:
0.025 — 0.062 mm (0.0010 — 0.0024 In.)
Maximum oil clearance:
0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace
the camshatft. If necessary, replace the bearing caps
and cylinder head as a set.
(g) Completely remove the Plastigage.

G. Inspect camshaft thrust clearance

(a) Install the camshatft.

(See step 4 on pages EG1-69 to 71)

(b) Using a dial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:

Intake
0.045 - 0.100 mm (0.0018 — 0.0039 in.)
Exhaust
0.030 — 0.085 mm (0.0012 — 0.0033 in.)

Maximum thrust clearance:
Intake

0.12 mm (0.0047 in.)
Exhaust

0.10 mm (0.0039 in.)

If the thrust clearance is greater than maximum, re—
place the camshaft. If necessary, replace the bearing
caps and cylinder head as a set.

H. Inspect camshaft gear backlash
(a) Install the camshafts without installing the exhaust
cam sub gear.
(See step 4 on pages EG1-69 to 71)
(b) Using a dial indicator, measure the backlash.
Standard backlash:
0.020 — 0.200 mm (0.0008 — 0.0079 in.)
Maximum backlash:
6.30 mm (0.0188 in.)
If the backlash is greater then maximum, replace the
camshafts.
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11. INSPECT VALVE LIFTERS AND LIFTER BORES
(a) Using a caliper gauge, measure the lifter bore diame—
ter of the cylinder head.
Lifter bore diameter:
31.000 — 31.018 mm (1.2205 — 1.2213 In.)

(b) Using a micrometer, measure the lifter diameter.
Lifter diameter:
30.966 — 30.976 mm (1.2191 — 1.2195 in.)

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

12. INSPECT MANIFOLDS
Using a precision straight edge and feeler gauge, mea—
sure the surface contacting the cylinder head for war—
page.
Maximum warpage:

0.30 mm (0.0 118 In.)
If warpage is greater than maximum, replace the man—
ifold.
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CYLINDER HEAD ASSEMBLY

(See Components for Removal and Installation)

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 VALVES
(a) Using SST, push in a new oil seal.
SST 09201 —41020

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

EM2E D T

(b) Install the following 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 — 70010

EMII0H
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(d) Using a plastic—faced hammer, lightly tap the valve
stem tip to assure proper fit.

e~ e

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

CYLINDER HEAD INSTALLATION
(See Components for Removal and Installation)

1. INSTALL CYLINDER HEAD

A. Place cylinder head on cylinder block

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

NOTICE: Be careful of the installation direction.

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

B. Install cylinder head bolts

HINT:

* The cylinder head bolts are tightened in 2 progressive
steps (steps (b) and (d)).

» If any cylinder head bolt is broken or deformed, re—
place it.

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

(b) Using SST, install and uniformly tighten the 10 cylin—
der head bolts and plate washers in several passes, in
the sequence shown.

SST 09011- 38121
Torque: 49 N—-m (500 kgf—cm, 36 ft—Ibf)

" :l""! :.":'i'-. . qu_‘lml‘jﬁ If any one of .the.cylinder head boltsj does not meet the
.!;l‘, .51.;;_.!1.. I,j.lu_.'.- g torque specification, replace the cylinder head bolt.
Jouferorairafs:
-. Fhire=s vl '....'. .-;
'__l_'“'\-\.\_'_.ll'
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Pointed Miark

(c) Mark the front of the cylinder head bolt head with
paint.

(d) Retighten the cylinder head bolts 90®in the sequence
shown on the previous page.

(e) Check that the painted mark is now at a 90®angle to
front.

2. INSTALL SPARK PLUG TUBES

(a) Clean the cylinder head tube holes of any residua!
adhesive, oil or foreign particles. Remove any oil with
kerosene or gasoline.

(b) Screw the threads of the spark plug tube coated with
adhesive into the cylinder head.

(c) Using the spark plug tube nut and a 30 mm socket
wrench, tighten the spark plug tubes.

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

3. ASSEMBLY EXHAUST CAMSHAFT
(a) Mount the hexagon wrench head portion of the cam—
shaft in a vise.
NOTICE: Be careful not to damage the camshatft.

I TERS EMTTER

(b) Install the following parts:
(1) Camshaft gear spring
(2) Camshaft sub gear
(3) Wave washer
HINT: Align the pins on the gears with the spring ends.
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(c) Using snap ring pliers, install the snap ring.

(d) Insert a service bolt (A) into the service hole of the
camshaft sub gear.

(e) Using a screwdriver, align the holes of the camshaft
main gear and sub gear by turning camshaft sub gear
clockwise, and install a service bolt (13).

NOTICE: Be careful not to damage the camshatft.

4. INSTALL CAMSHAFTS
NOTICE: Since the thrust clearance of the camshatft is
small, the camshaft must be kept level while it is being
installed. If the camshatft is not kept level, the portion of
the cylinder head receiving the shaft thrust may crack or
be damaged, causing the camshatft to seize or break. To
avoid this, the following steps should be carried out.

A. Install intake camshatft
(a) Apply MP grease to the thrust portion of the cam—
shaft.
(b) Place the intake camshatft at 80-115° BTDC of cam—
shaft angle, on the cylinder head.
HINT: The above angle arrows the No.1 and No.3
cylinder cam lobes of the intake camshaft to push
their valve lifters evenly.

(c) Apply seal packing to the No. 1 bearing cap as shown.
Seal packing:
Part N0.08826 —00080 or equivalent
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(d) Install the bearing caps in their proper locations.

POLCEE

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

(f) Install and uniformly tighten the 10 bearing cap bolts
in several passes, in the sequence shown.

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

(9) Apply MP grease to a new oil seal lip.

MP Grease

(h) Using SST, tap in the oil seal.
SST 09223-4601 1

B. Install exhaust camshaft
(a) Set the knock pin of the intake camshaft at 10-45°
BTDC of camshaft angle.
HINT: The above angle allows the No.2 and No.4
cylinder cam lobes of the exhaust camshaft to push
their valve lifters evenly.
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(b) Apply MP grease to the thrust portion of the cam—
shaft.

(c) Engage the exhaust camshaft gear to the intake cam—
shaft gear by matching the timing marks on each gear.

(d) Roll down the exhaust camshaft onto the bearing
journals while engaging gears with each other.
NOTICE: There are also assembly reference marks on
each gear as shown in the lllustration. Do not use these
marks.

(e) Turn the intake camshaft clockwise or counterclockwise little
by little until the exhaust camshatft sits in
the bearing journals evenly without rocking the cam—
shaft on the bearing journals.
NOTICE: It is very important to replace the camshaft in
the bearing journals evenly while tightening bearing caps
in the subsequent steps.

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

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

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

(i) Remove the service bolt (B).

5. CHECK AND ADJUST VALVE CLEARANCE
(See page EG1-12)
Turn the camshaft and position the cam lobe upward,
and check and adjust the valve clearance.
Valve clearance (Cold):
Intake
0.19 — 0.29 mm (0.007 — 0.011 In.)
Exhaust
0.28 — 0.38 mm (0.011 — 0.015 In.)
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: Seal Packing

6. INSTALL SEMI-CIRCULAR PLUGS
(a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the semi—circular plug grooves.
Seal packing:
Part N0.08826—00080 or equivalent

(c) Install the 2 semi—circular plugs to the cylinder head.

7. INSTALL PCV VALVE AND HIGH-TENSION
CORDS CLAMP

8. INSTALL CYLINDER HEAD COVER
(a) Remove any old packing (FIPG) material.

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

Seal packing:
Part N0.08826—-00080 or equivalent

EMTERS
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(c) Install the gasket to the head cover.
(d) Install the head cover with the 4 grommets and nuts.
Uniformly tighten the nuts in several passes.
Torque: 23 N—m (230 kgf-cm, 17 ft—Ibf)
HINT: Install the grommets so that their markings are
as shown in the illustration.

9. INSTALL OIL PRESSURE SWITCH

Apply adhesive to 2 or 3 threads.

Adhesive:

Part N0.08833-00080, THREE BOND 1324 or equivalent

10. INSTALL GENERATOR BRACKET
Install the generator bracket with the 3 bolts.
Torque: 42 N—-m (425 kgf-cm, 31 ft—Ibf)
11. INSTALL ENGINE HANGERS
Install the engine hanger with the bolt. Install the 2
engine hangers. Install the ground strap.
Torque: 25 N—-m (250 kgf-cm, 18 ft—Ibf)

12. INSTALL NO.3 TIMING BELT COVER
Install the timing belt cover with the 4 bolts.
Torque: 7.8 N—m (80 kgf—cm, 69 in—Ibf)
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13. TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING
(a) Install the pulley with the bolt. Do not tighten the bolt
yet.
HINT: Use bolt 42 mm (1.65 in.) in length.
(b) Install the tension spring.
(c) Pry the pulley toward the left as far as it will go and
tighten the bolt.
(d) Check that the idler pulley moves smoothly.
14. INSTALL CAMSHAFT TIMING PULLEY AND
TIMING BELT
(See page EG1-33)

15. INSTALL INJECTORS AND DELIVERY PIPE
(a) California:
Install new insulator and grommet to each injector.
(b) Except California:
Install a new grommet to each injector.
(c) California:
Apply a light coat of gasoline to 2 new 0-rings, and
install them to each injector.
(d) Except California:
Apply a light coat of gasoline to a new 0-ring, and
install it to each injector.

(e) While turning the injector left and right, install it to the
delivery pipes. Install the 4 injectors.
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(f) Install the following parts to the intake manifold:
(1) 2 spacers
(2) Except California:
4 new insulators

(g) Place the 4 injectors together with the delivery pipe in
position on the cylinder head.

(h) Temporarily install the 2 bolts holding the delivery
pipe to the cylinder head.

(i) 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.

(j) Position the injector connector upward.

(k) Tighten the 2 bolts holding the delivery pipe to the
cylinder head.
Torque: 13 N—-m (130 kgf—cm, 9 ft—Ibf)

() Connect the fuel return hose.

(m) Connect the fuel inlet pipe to the delivery pipe with 2 new
gaskets and the pulsation damper.

Torque: 34 N—-m (350 kgf—cm, 25 ft—Ibf)
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16. INSTALL INTAKE MANIFOLD

(a) Connect the 2 wire clamps to the wire brackets on the
intake manifold.

(b) Install a new gasket and the intake manifold with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in several passes.

Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)

(c) Install the vacuum hose bracket and engine wire har—
ness with the bolt.

(d) Install the No.1 air intake chamber and manifold stays,
wire bracket with the 4 bolts.
14 mm head bolt

Torque: 42 N—-m (425 kgf-cm, 31 ft—Ibf)

12 mm head bolt

Torque: 22 N—m (220 kgf-cm, 16 ft—Ibf)

17. INSTALL VSV OR VSV ASSEMBLY
18. CALIFORNIA ONLY:
CONNECT VSV (FOR FUEL PRESSURE CONTROL)

CONNECTOR

19. CONNECT KNOCK SENSOR AND VSV (FOR EGR)

CONNECTORS

20. INSTALL 2 ENGINE WIRE GROUND STRAPS TO
INTAKE MANIFOLD

21. CALIFORNIA:
INSTALL AIR TUBE

(a) Install the air tube and wire clamp with the 3 bolts.
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(b) Connect the following hoses:

(1) w/ AlC:
A/C hose (from ASV) to air tube

(2) 2 air hoses (from PS pump) to air tube

(3) 2 vacuum hoses to VSV (for fuel pressure con—
trol)

(4) Vacuum hose to air intake chamber

FldTsE

22. EXCEPT CALIFORNIA:
INSTALL AIR TUBE
(a) Install the air tube and wire clamp with the 3 bolts.

(b) Connect the following hoses to the air tube:
(1) w/ A/C:
Air hose from ASV
(2) 2 air hose from PS pump

23. CONNECT VACUUM HOSES
Connect the following hoses:
(1) MAP sensor hose to air intake chamber
(2) Brake booster vacuum hose to air intake chamber
(3) PS vacuum hose to air intake chamber
(4) Vacuum sensing hose to fuel pressure regulator.
24. wl AIC:
CONNECT A/C IDLE-UP VALVE CONNECTOR

25. INSTALL EGR VALVE AND VACUUM MODULATOR
(a) Install a new gasket and the EGR valve with the union
nut and 2 nuts.
Union nut:
Torque: 59 N-m (600 kgf—cm, 43 ft—Ibf)
Nut:
Torque: 13 N—-m (130 kgf—cm, 9 ft—Ibf)
(b) Install the EGR modulator to the clamp.
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(c) Connect the vacuum hose clamp.

(d) Connect the following hoses:

(1) Vacuum hose to charcoal canister

(2) Vacuum hose (from EGR valve) to E port of VSV
(for EGR)

(3) Vacuum hose (from Q port of EGR vacuum mod-
ulator) to G port of VSV (for EGR)

(e) Connect the EGR gas temperature sensor connector.

26. INSTALL THROTTLE BODY
(a) Connect the following hoses to the throttle body:
(1) Water bypass hose from water outlet
(2) Water bypass hose from water bypass pipe
(3) California:
Air hose from cylinder head
Except California:
Air hose from air tube

(b) Place a new gasket on the intake chamber, facing the
protrusion downward.

(c) Type A:
Install the throttle body with the 4 bolts.

Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)
HINT: Each bolt is indicated in the illustration.
Bolt length:
A 45 mm (1.77 in.)
B 55 mm (2.17 in.)

(d) Type e:

Install the throttle body with the 2 bolts and 2 nuts.

Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)

(e) Connect the following hoses to the throttle body:
(1) PCV hose

(2) 2 vacuum hoses from EGR vacuum modulator
(3) Vacuum hose from TVV (for EVAP)
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() Connect the IAC valve connector.
(g) Connect the throttle position sensor connector.

27. INSTALL WATER BYPASS PIPE
(a) Install a new 0-ring to the bypass pipe.
(b) Apply soapy water on the 0— ring.
(c) Install a new gasket and the bypass pipe with the 2
nuts and 2 bolts.
Torque (Nut): 8.8 N-m (90 kgf—cm. 78 in.—Ibf)

(d) Connect the following hoses:
(1) IAC water bypass hose
(2) Heater water hose
(3) w/ Oil Cooler:
2 oil cooler water bypass hoses

28. INSTALL WATER OUTLET
(a) Install a new gasket and the water outlet with the 2

bolts.
Torque: 15 N—-m (150 kgf—cm, 11 ft—Ibf)

(b) Connect the following hoses:
(1) Upper radiator hose
(2) Water bypass pipe hose
(3) Heater water hose
(4) IAC water bypass hose
(5) TVV (for EVAP) vacuum hose (from P port of

throttle body)
(6) TVV (for EVAP) vacuum hose (from charcoal canister)
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(c) Connect the following connectors:
(1) Engine coolant temperature sender gauge con—
nector
(2) Engine coolant temperature sensor connector
29. CONNECT ENGINE WIRE (FOR OXYGEN SENSORYS)
TO ENGINE HANGER
30. CONNECT OIL PRESSURE SWITCH CONNECTOR

31. ASSEMBLE EXHAUST MANIFOLD AND WARM UP
THREE-WAY CATALYTIC CONVERTER
Assemble the following parts:

(1) WU-TWC

(2) Cushion

(3) Retainer

(4) Gasket

(5) Exhaust manifold

(6) 3 bolts and 2 nuts

Torque: 29 N—-m (300 kgf—cm, 22 ft—Ibf)

(7) 2 converter heat insulators
(8) 8 bolts

(9) Manifold lower heat insulator
(10) 3 bolts

32. INSTALL EXHAUST MANIFOLD AND WARM UP
THREE-WAY CATALYTIC CONVERTER
ASSEMBLY
(a) Install a new gasket, the exhaust manifold and WU —
TWC assembly with the 6 nuts. Uniformly tighten the
nuts in several passes.
Torque: 49 N—-m (540 kgf-cm, 36 ft—Ibf)
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(b) Install the manifold stay with the bolt and nut.
Torque: 42 N—m (425 kgf-cm, 31 ft—Ibf)

(c) Install the No. 1 manifold stay with the bolt and nut.
Torque: 42 N—m (425 kgf-cm, 31 ft—Ibf)

(d) Install the manifold upper heat insulator with the 4
bolts.

(e) Connect the main oxygen and sub oxygen sensor
connectors.

33. CONNECT FRONT EXHAUST PIPE
(a) Place a new gasket on the front exhaust pipe.
(b) Using a 14 mm deep socket wrench, install the 3 new
nuts holding the front exhaust pipe to the WU —-TWC.
Torque: 62 N—-m (630 kgf—cm, 46 ft—Ibf)
(c) Install the bracket with the 2 bolts.
34. INSTALL DISTRIBUTOR
(See page IG-17 and 37)
35. INSTALL GENERATOR (See page CH-24)

36. INSTALL AIR CLEANER CAP, RESONATOR AND
AIR CLEANER HOSE

(a) Connect the air cleaner hose to the throttle body.

(b) Install the air cleaner cap together with the resonator
and air cleaner hose.

(c) California only:
Connect the air hose to the air cleaner hose.

(d) Connect the intake air temperature sensor connector.
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37. AIT:
CONNECT AND ADJUST THROTTLE CABLE
38. CONNECT AND ADJUST ACCELERATOR CABLE
39. FILL WITH ENGINE COOLANT
Capacity:
6.3 liters (6.7 US gts, 5.5 Imp. qts)
40. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
41. START ENGINE AND CHECK FOR LEAKS
42. ADJUST IGNITION TIMING
(See page IG —19 and 38)
Ignition timing:
10®BTDC @ idle
(w/ Terminals TO and E1 connected)
43. PERFORM ROAD TEST
Check for abnormal noise, shock, slippage, correct shift
points and smooth operation.
44. RECHECK ENGINE COOLANT LEVEL AND OIL
LEVEL
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CYLINDER BLOCK

COMPONENTS FOR ENGINE REMOVAL
AND INSTALLATION

Haed

Enging Under Cover 4

[ N-m (kgf-em, fr-ibf) | : Specified torqua
# Non-reusable part

California

Cruisa Control Actuatar
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| 64 (850, 47) | . Clutch Refeass Cylinder
] Engine Moving T
Control Rod
AR Engine Mounting
Insuletor

- ar
B (BB0, 4T)
28 (300, i3} .
Q
1 - M”

No.2 Englna
Maunting Bracket

30 (400, I8)

Insulator

Manifold Stay
FR Engine Mounting | a2 jazs, 31) |
AT

& |84 (880, 47) |
Con Cable
Fandar n Seal
-
Tie Rod End
AH Driva Shafy

# Snap Ring
LH Drive Shaft

| N-m (kgt-em, ftibt) | : Specified torque
# Non-reusable par
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= Negativa (-)

¥ . Terminal Cable

Fl4am

ENGINE REMOVAL

1. DISCONNECT NEGATIVE (-) TERMINAL CABLE
FROM BATTERY
CAUTION: Work must be started after 90 seconds from
the time the ignition switch is turned to the 'LOCK’
position and the negative () terminal cable Is discon—
nected from the battery.

. REMOVE BATTERY AND TRAY

. REMOVE HOOD

. REMOVE ENGINE UNDER COVER

. DRAIN ENGINE COOLANT

. DRAIN ENGINE OIL

. DISCONNECT ACCELERATOR CABLE FROM

THROTTLE BODY

8. AIT:

DISCONNECT THROTTLE CABLE FROM

THROTTLE BODY

9. REMOVE AIR CLEANER ASSEMBLY, RESONATOR

AND AIR CLEANER HOSE

(a) Disconnect the intake air temperature sensor connec—
tor.

(b) California only:

Disconnect the air hose from the air cleaner hose.

(c) Loosen the air cleaner hose clamp bolt.

(d) Disconnect the 4 air cleaner cap clips.

(e) Disconnect the air cleaner hose from the throttle
body, and remove the air cleaner cap together with
the resonator and air cleaner hose.

() Remove the element.

(g) Remove the 3 bolts and air cleaner case.

~NOoO ok WD

10. w/ CRUISE CONTROL SYSTEM:
REMOVE CRUISE CONTROL ACTUATOR
(a) Remove the actuator cover.
(b) Disconnect the actuator connector.
(c) Remove the 3 bolts, and disconnect the actuator with
the bracket.
11. REMOVE RADIATOR
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12. DISCONNECT WIRES AND CONNECTORS
(a) Remove the engine relay box, and disconnect the 5
connectors.
(b) Connector from LH fender apron

California i

pt
California

(c) Disconnect the following connectors:
(1) Igniter connector
(2) California only:
Ignition coil connector
(3) Noise filter connector
(4) 2 ground straps from LH fender apron
(5) Connector from LH fender apron

(6) Data link connector 1
(7) 2 ground straps from RH fender apron
(d) Disconnect the MAP sensor connector.

13. DISCONNECT HEATER HOSES
14. DISCONNECT FUEL RETURN HOSE
CAUTION: Catch leaking fuel in a container.
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15. DISCONNECT FUEL INLET HOSE
CAUTION: Catch leaking fuel in a container.

16. M/T:

REMOVE STARTER

17. MIT:
REMOVE CLUTCH RELEASE CYLINDER WITHOUT
DISCONNECTING TUBE

Remove the 4 bolts, release cylinder and tube from

the transaxle.

18. DISCONNECT TRANSAXLE CONTROL CABLE (S)
FROM TRANSAXLE

19. DISCONNECT VACUUM HOSES
(a) MAP sensor hose from air intake chamber
(b) Brake booster vacuum hose from air intake chamber
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(c) Charcoal canister vacuum hose

20. DISCONNECT ENGINE WIRE FROM CABIN
(a) Remove the under cover.
(b) Remove the lower instrument panel.
(c) Remove the glove compartment door.
(d) Remove the glove compartment.
(e) Disconnect the following connectors:
(1) 2 ECM connectors
(2) 2 cowl wire connector

Glove Compartmant Doar

Instrumeant Lowar Fanal

Glove Compartmant

Undar Cowvear

Flalm

(f) Remove the 2 nuts, and pull out the engine wire from
the cowl! panel.
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21. w/ A/C:
REMOVE A/C COMPRESSOR WITHOUT
DISCONNECTING HOSES
(a) Disconnect the A/C compressor connector.
(b) Remove the drive belt.
(c) Remove the 3 bolts, and disconnect the A/C compres—
sor.
HINT: Put aside the compressor, and suspend it to the
radiator support with a string.

22. DISCONNECT FRONT EXHAUST PIPE

(a) Loosen the 2 bolts, and disconnect the bracket.

(b) Using a 14 mm deep socket wrench, remove the 3
nuts holding the front exhaust pipe to the WU-TWC.

(c) Disconnect the front exhaust pipe and gaskets.
23. REMOVE DRIVE SHAFTS (See page SA-38)

24. REMOVE PS PUMP WITHOUT DISCONNECTING
HOSES
(a) Disconnect the 2 air hoses from the air pipe.
(b) Remove the PS drive belt.
(c) Remove the 2 bolts, and disconnect the PS pump from
the engine.
HINT: Put aside the pump and suspend it from the
cowl with a string.

25. DISCONNECT LH ENGINE MOUNTING INSULATOR
M/T:

Remove the 3 bolts, and disconnect the mounting

insulator.

AlT:
Remove the 4 bolts, and disconnect the mounting
insulator.
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26. DISCONNECT RR ENGINE MOUNTING INSULATOR
(a) Remove the hole plugs.
(b) Remove the 3 nuts, and disconnect the mounting
insulator.

27. DISCONNECT FR ENGINE MOUNTING INSULATOR
Remove the 3 bolts, and disconnect the mounting
insulator.

28. ATTACH ENGINE SLING DEVICE TO ENGINE
HANGERS

29. REMOVE ENGINE MOVING CONTROL ROD
Remove the 3 bolts and control rod.

30. REMOVE ENGINE AND TRANSAXLE ASSEMBLY
FROM VEHICLE

(a) Lift the engine out of the vehicle slowly and carefully.

NOTICE: Be careful not to hit the PS gear housing or

perk/neutral position switch (A/T).

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

(c) Place the engine and transaxle assembly onto the
stand.
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31. AT
REMOVE STARTER
32. SEPARATE ENGINE AND TRANSAXLE
M/T (See page MX-10)
AIT (See page AX1-21)

33. REMOVE NO0.2 RH ENGINE MOUNTING BRACKET
Remove the 3 bolts and engine mounting bracket.

34. REMOVE FR ENGINE MOUNTING INSULATOR
(a) Remove the bolt, nut and manifold stay.
(b) Remove the 4 bolts and mounting insulator.

35. REMOVE RR ENGINE MOUNTING INSULATOR
Remove the 4 bolts and mounting insulator.
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COMPONENTS FOR CYLINDER BLOCK
DISASSEMBLY AND ASSEMBLY

Piston Ring {Mo. 2 Compression) Piston Ring (Mol Compression)
Piston Ring {E:mnﬂn}:ﬂ—, Piston Ring (Side Rail)
ke

Pistan Pin
% Snap Ring ¥

Connecting Pod Bushing
Connecting Rod
Connecting Rod Bearing =T

LY
Connected Rod c@;__% Sna page EG-122

B 1q 25 (250, 18)
Znd  Twrn 80°

Knock
&3 IIN.. i)
PS Pump Brmm;@

t"'_#‘l l\.l ;
g’!’:‘t'!t

# Crenkshaeft
Front 0il Seal

il Pump

Crankshaft
Crankshaft Thrust Washer

Qil Strainer

Oil Pan

# Gasket
Dradn Plug

TNem (kglom, fibf) | : Specified torque
# Mon-reusable par
% Precoated part
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PREPARATION FOR DISASSEMBLY
1. M/T:
REMOVE CLUTCH COVER AND DISC
2. MIT:
REMOVE FLYWHEEL
3. AT

REMOVE DRIVE PLATE

4. REMOVE REAR END PLATE

Remove the bolt and end plate.

5. INSTALL ENGINE TO ENGINE STAND FOR
DISASSEMBLY

6. REMOVE GENERATOR

7. REMOVE DISTRIBUTOR

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

9. REMOVE TIMING BELT AND PULLEYS
10. REMOVE CYLINDER HEAD
11. REMOVE WATER PUMP AND GENERATOR
ADJUSTING BAR
12. REMOVE OIL PAN AND OIL PUMP
13. REMOVE OIL FILTER
14. w/ OIL COOLER:
REMOVE OIL COOLER

15. REMOVE KNOCK SENSOR
Using SST, remove the knock sensor.
SST 09816 — 30010
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o = ® '\\ rank Gear
an* 100" Mo, 1 Balance
Shaft Gear

CYLINDER BLOCK DISASSEMBLY

(See Components for Cylinder Block Disassembly
and Assembly)

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

2. CHECK THRUST CLEARANCES OF NO.1 AND NO.2

BALANCE SHAFT OF ENGINE BALANCER

Using a dial indicator, measure the thrust clearance

while moving the balance shaft back and forth.

Standard thrust clearance:

0.065 — 0.110 mm (0.0026 — 0.0043 in.)

Maximum clearance:

0.11 mm (0.0043 in.)

If the clearance is greater than maximum, replace the

balance shaft housings and bearings. If necessary,

replace the balance shafts.

3. CHECK BACKLASH OF CRANKSHAFT GEAR AND

NO.1 BALANCE SHAFT GEAR
NOTICE:

» Backlash between the crankshaft gear and No.1
balance shaft gear varies with the rotation of the
balance shaft and the deviation of the crankshaft
gear.

» Accordingly, it is necessary to measure the backlash
at the 4 points shown in the illustration on the left.
When this inspection is performed on—vehicle, the
specifications are increased by approx. 0.025 mm
(See specifications below)

(a) Rotate the crankshaft 2 or 3 times to settle the crank—
shaft gear and No.1 balance shaft gear.

(b) When No.1 piston is at TDC, check that the punch
marks shown in the illustration of the balance shafts
are aligned with the grooves of the No.2 housing.



EG1-95
5S-FEENGINE -~ ENGINE MECHANICAL

Mo. 2 Housing

Mo, 1 Balance
Shatt

(c) Check that the punch marks A and B are at the
positions on the No.1 balance shaft indicated in the
illustration.

(d) 1 st turn the crankshaft clockwise, and align the
groove of the No.2 balance shaft housing with the
punch mark A of the No. 1 balance shaft.

(e) Set the SST and the dial indicator as shown in the
illustration.
SST 09224—- 74010
HINT: Make sure that the—needle of the dial indicator is
perpendicular to the SST and that it is placed in the
middle of the third indention.

(f) Lightly turn the No. 1 balance shaft by hand and meas—
ure the backlash.
HINT:
» Turn the No.1 balance shaft 4 or 5 times to
provide a steady backlash reading.
» To prevent excessive backlash due to thrust cle—
arance, measure the backlash while pressing on
the rear of the No.1 balance shaft.

Standard backlash:

Off-vehicle

0—-0.06 mm (0-0.0024 In.)

On-vehicle

0.025 - 0.080 mm (0.0010 — 0.0035 in.)
NOTICE: Do not turn the No.1 balance shaft strongly.
(g) Remove the dial gauge and the SST.
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(h) Turn the crankshaft clockwise to align the groove of
the No.2 housing with the punch mark B.

(i) Set the dial gauge. (See procedure in step (e))

()) Measure the backlash. (See procedure in step (f))
Standard backlash:
0 —0.06 mm (0 — 0.0024 in.)

(k) Remove the dial gauge.

(I) Turn the crankshaft clockwise again to align the
groove of the No.2 housing with the punch mark A.

(m) Set the dial gauge. (See procedure in step (e))

(n) Measure the backlash. (See procedure in step (f))
Standard backlash:
0 —0.06 mm (0 — 0.0024 in.)

(o) Remove the dial gauge.

(p) Turn the crankshaft clockwise again to align the
groove of the No.2 housing with the punch mark B.

(q) Set the dial gauge. (See procedure in step (e))

(r) Measure the backlash. (See procedure in step (f))
Standard backlash:
0 —0.06 mm (0 — 0.0024 In.)

(s) Remove the dial gauge.
If even one of the 4 points measured above exceeds
the backlash specification, adjust the backlash with

new spacers.
NOTICE: Use the same size spacers for both the left and
right sides.

HINT:

*  Varying the spacer thickness by 0.02 mm
(0.0008 in.) change the backlash by about 0.014
mm (0.0006 in.).

. If the backlash is greater than permitted maxi—
mum, select a thinner shim.

. If the backlash is less than the specification,
select a thicker shim.
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4. REMOVE ENGINE BALANCER

(a) Uniformly loosen and remove the 6 bolts in several
passes, in the sequence shown.

(b) Remove the engine balancer and spacers.

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

0.160 — 0.312 mm (0.0063 — 0.0123 in.)

Maximum thrust clearance:

0.36 mm (0.0138 in.)

If the thrust clearance is greater than maximum, re—
place the connecting rod assembly. If necessary, re—

place the crankshaft.

6. REMOVE CONNECTING ROD CAPS AND CHECK
OIL CLEARANCE
(a) Check the matchmarks on the connecting rod and cap
to ensure correct reassembly.

(b) Using SST, remove the connecting rod cap nuts.
SST 09011-38121

(c) 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.
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(d) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(e) Clean the crank pin and bearing.

(f) 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 crankshatft.

(g) Lay a strip of Plastigage across the crank pin.

(h) Install the connecting rod cap.
(See step 6 on pages EG1-122)
1st

Torque: 25 N—-m (250 kgf—cm, 18 ft—Ibf)

2nd Turn 90 °

NOTICE: Do not turn the crankshatft.

(i) Remove the connecting rod cap.
(See procedure (b) and (c) on the previous page)
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() Measure the Plastigage at its widest point.
Standard oil clearance:
STD
0.024 — 0.055 mm (0.0009 — 0.0022 in.)
U/S 0.25
0.023 - 0.069 mm (0.0009 — 0.0027 in.)
Maximum oil clearance:
0.08 mm (0.0031 in.)
If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank—
shaft.
HINT: If using a standard bearing, replace it with one
having the same number marked on the connecting
rod cap. There are 3 sizes of standard bearings,
marked *11’, “2” and “3” accordingly.
Standard sized bearing center wall thickness:

Mark “1”
1.484 — 1.488 mm (0.0584 — 0.0586 in.)
Mark “2”
1.488 — 1.492 mm (0.0586 — 0.0587 in.)
Mark “3”

1.492 — 1.498 mm (0.0587 — 0.0589 in.)
(k) Completely remove the Plastigage.

7. REMOVE PISTON AND CONNECTING ROD
ASSEMBLIES
(a) Using a ridge reamer, remove all the carbon from the
top of the cylinder.

(b) Cover the connecting rod bolts with a short piece of
hose to protect the crankshaft from damage.

(c) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.
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HINT:
» Keep the bearings, connecting rod and cap to—
gether.

» Arrange the piston and connecting rod assembl—
ies in correct order.

8. 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:

0.30 mm 10.0118 in.)
If the thrust clearance is greater than maximum, re—

place the thrust washers as a set.
Thrust washer thickness:
2.440 — 2.490 mm 10.0961 — 0.0980 in.)

9. REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE
(a) Uniformly loosen and remove the main bearing cap
bolts in several passes, in the sequence shown.

(b) Using the removed main bearing cap bolts, pry the
main bearing cap back and forth, and remove the main
bearing caps, lower bearings and lower thrust wash—
ers (No.3 main bearing cap only).
HINT:
» Keep the lower bearing and main bearing cap
together.
* Arrange the main bearing caps and lower thrust
washers in correct order.
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(c) Lift out the crankshaft.
HINT: Keep the upper bearing and upper thrust wash—
ers 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 crankshatft.

(f) Place the crankshaft on the cylinder block.
(9) Lay a strip of Plastigage across each journal.

(h) Install the main bearing caps.
(See step 4 on page EG1-121)

Torque: 59 N—-m (600 kgf—cm, 43 ft—Ibf)

NOTICE: Do not turn the crankshaft.

(i) Remove the main bearing caps.
(See procedure (a) and (b) on the previous page)




EG1-103
5S-FEENGINE -~ ENGINE MECHANICAL

Mo, 1 Mo, Z Mo. 3 Mo. 4 No. §

Measure the Plastigage at its widest point.
Standard clearance:
No.3
STD
0.025 - 0.044 mm (0.0010 — 0.0017 in.)
U/S 0.25
0.027 — 0.067 mm (0.0011 — 0.0026 in.)
Others
STD
0.015 - 0.034 mm (0.00015 — 0.0013 in.)
U/S 0.25
0.019 — 0.059 mm (0.0007 — 0.0023 in.)
Maximum clearance:
0.08 mm (0.0031 In.)

HINT: If replacing the cylinder block subassembly, the
bearing standard clearance will be:
No.3:

0.027 — 0.054 mm (0.0011 — 0.0021 in.)
Others

0.017 — 0.044 mm (0.0007 — 0.0017 in.)
If the oil clearance is greater than maximum, replace
the bearings. If necessary, grind or replace the crank—
shaft.
HINT: If using a standard bearing, replace it with one
having the same number. If the number of the bearing
cannot be determined, select the correct bearing by
adding together the numbers imprinted on the cylin—
der block and crankshaft, then selecting the bearing
with the same number as the total. There are 5 sizes
of standard bearings, marked “17, “2”, “3”, “4” and “5”
accordingly.

Number marked
Cylinder block 1 2 |
Crankshaft ofrj2z{o|1|2|0]1
Use bearing 1(2(3|2(3|4|3|4

EXAMPLE: Cylinder block “2” + Crankshaft “11”
= Total number 3 (Use bearing “3")



EG1-104

5S-FEENGINE — ENGINE MECHANICAL
Reference:
Cylinder block main journal bore diameter:
Mark “1”
59.020 — 59.026 mm (2.32318 — 2.3239 in.)
Mark “2”
59.026 — 59.032 mm (2.3239 — 2.3241 in.)
Mark “3”

59.032 — 59.038 mm (2.3241 — 2.3243 in.)
Crankshaft journal diameter:

Mark “0”

54.998 — 55.003 mm (2.1653 — 2.1655 in.)
Mark “11”

54.993-54.998 mm (2.1651 — 2.1653 in.)
Mark “2”

54.988 — 54.993 mm (2.1649 — 2.1651 in.)
Standard sized bearing center wall thickness:

No-3

Mark “I”

1.992 — 1.995 mm (0.0784 — 0.0785 in.)
Mark '2”

1.995 — 1.998 mm (0.0785 — 0.0787 in.)
Mark “3”

1.998 — 2.001 mm (0.0787 — 0.0788 in.)
Mark '4”

2.001 — 2.004 mm (0.0788 — 0.0789 in.)
Mark '5’

2.004 — 2.007 mm (0.0789 — 0.0790 in.)

Others

Mark “I”

1.997 — 2.000 mm (0.0786 — 0.0787 in.)
Mark '2’

2.000 — 2.003 mm (0.0787 — 0.0789 in.)
Mark “3”

2.003 — 2.006 mm (0.0789 — 0.0790 in.)
Mark '4’

2.006 — 2.009 mm (0.0790 — 0.0791 in.)
Mark '5’

2.009 — 2.012 mm (0.0791 — 0.0792 in.)

(k) Completely remove the Plastigage.
10. REMOVE CRANKSHAFT

(a) Lift out the crankshaft.

(b) Remove the upper bearings and upper thrust washers
from the cylinder block.
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v
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000EL

HINT: Arrange the main bearing caps, bearings and
thrust washers in correct order.

CYLINDER BLOCK INSPECTION

1. CLEAN CYLINDER BLOCK

A. Remove gasket material
Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

B. Clean cylinder block
Using a soft brush and solvent, thoroughly clean the
cylinder block.

2. INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS

Using a precision straight edge and thickness gauge,

measure the surfaces contacting the cylinder head

gasket for warpage.

Maximum warpage:

0.05 mm (0.0020 In.)

If warpage is greater than maximum, replace the cylin—

der block.

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.

If deep scratches are present, rebore all the 4 cylin—
ders. If necessary, replace the cylinder block.
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4. 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.

L
Using a cylinder gauge, measure the cylinder bore
@E:':::jun diameter at positions A, B and C in the thrust and axial
Front < _ directions.
mg::,'mn Standard diameter:
i STD
1 ﬂ"l'l'l “ ”
_"—A-_'IWJ'_H].“ ||'|.':| Mark 1 .
. _ 87.000 — 87.010 mm (3.4252 — 3.4256 in.)
T 1 : M"ddh Mal’k 15211
C 10 mm _ _ ;
e T (0.38 ) 87.0%0” 87.020 mm (3.4256 — 3.4260 in.)
Mark “3

87.020 — 87.030 mm (3.4260 — 3.4264 In.)

Maximum diameter:
STD
87.23 mm (3.4342 in.)
0O/S 0.50
87.73 mm (3.4350 In.)
If the diameter is greater than maximum, rebore all the 4
cylinders. If necessary, replace the cylinder block.

5. 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.
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PISTON AND CONNECTING ROD ASSY

DISASSEMBLY

1. CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston
pin.

If any movement is felt, replace the piston and pin as
a set.

2. REMOVE PISTON RINGS
(a) Using a piston ring expander, remove the 2 compres—
sion rings.

(b) Remove the 2 side rails and oil ring by hand.
HINT: Arrange the rings in correct order only.

3. DISCONNECT CONNECTING ROD FROM PISTON
(a) Using a small screwdriver, pry out the 2 snap rings.

(b) Gradually heat the piston to 80-90@C (176—194GF).

POOLEL




EG1-108
5S-FEENGINE -~ ENGINE MECHANICAL

(c) Using plastic—faced hammer and brass bar, lightly
tap out the piston pin and remove the connecting rod.

HINT:

The piston and pin are a matched set.

Arrange the pistons, pins, rings, connecting rods
and bearings in correct order.

PISTON AND CONNECTING 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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2. INSPECT PISTON

A. Inspect piston oil clearance

HINT: There are 3 sizes of the standard piston diame—
ter, marked “1”, “2” and “3” accordingly. The mark is
stamped on the piston top.

(a) Using a micrometer, measure the piston diameter at
ring angles to the piston pin center line, 23.5 mm
(0.925 in.) from the piston head.

Piston diameter:
STD
Mark “I”
86.85-86.86 mm (3.4193 — 3.4197 in.)
Mark “2”

86.86—-86.87 mm (3.4197 — 3.4201 In.)
Mark “3”
86.87 — 86.88 mm (3.4201 — 3.4205 in.)
O/S 0.50
87.35 —87.38 mm (3.4390 — 3.4402 in.)
(b) Measure the cylinder bore diameter in the thrust di—
rections.
(See step 4 on page EG1-106)
(c) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:
0.14 — 0.16 mm (0.0055 — 0.0063 in.)
Maximum oil clearance:
0.18 mm (0.0071 in.)
If the oil clearance is greater than maximum, replace
all the 4 pistons and rebore all the 4 cylinders. If
necessary, replace the cylinder block.
HINT (Use new cylinder block): Use a piston with the
same number mark as the cylinder bore diameter
marked on the cylinder block.
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B. Inspect piston ring groove clearance
Using a thickness gauge, measure the clearance be—
tween new piston ring and the wall of the piston ring

groove.
Ring groove clearance:
No.1

0.040 — 0.080 mm (0.0016 — 0.0031 In.)
No.2

0.030 — 0.070 mm (0.0012 — 0.0028 in.)
If the clearance is greater than maximum, replace the
piston.

C. 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.

(c) Using a thickness gauge, measure the end gap.
Standard and gap:

No.1
0.270 — 0.500 mm (0.0106 — 0.0197 in.)
No.2
0.350 — 0.600 mm (0.0138 — 0.0234 in.)
Oil (Side rail)
0.200 — 0.550 mm (0.0079 — 0.0217 in.)
- - Maximum end gap:
No.1
1.10 mm (0.0433 in.)
No.2
1.20 mm (0.0472 In.)
Oil (Side rail)

1.15 mm (0.0453 In.)
If the end gap is greater than maximum, replace the
piston ring. If the end gap is greater than maximum,
even with a new piston ring, rebore all the 4 cylinders
or replace the cylinder block.
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D. 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.

3. INSPECT CONNECTING ROD
A. Inspect connecting rod alignment
Using a rod aligner and thickness gauge, check the
connecting rod alignment.
* Check for bend.
Maximum bend:
0.05 mm (0.0020 in.) per 100 mm (3.94 In.)
If bend is greater than maximum, replace the connect—
ing rod assembly.
» Check for twist
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connect—
ing rod assembly.

B. Inspect piston pin oil 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.)

(b) Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
21.997 — 22.009 mm (0.8660 — 0.8865 in.)
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(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:

0.05 mm (0.0020 In.)

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

C. If necessary, replace connecting rod bushing
(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
il Hale

EMTIIR

(d) Using a pin hole grinder, hone the bushing to obtain
the standard specified clearance (see step B 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.

EM1337
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D. Inspect connecting rod bolts
(a) Install the cap nut to the connecting rod bolt. Check
that the cap nut can be turned easily by hand to the
end of the thread.

16 mm

(0.58 in.)

(b) If the cap nut cannot be turned easily, measure the
outside diameter of the connecting rod bolt with a
vernier caliper.

Standard outside diameter:
7.860-8.000 mm (0.3094-0.3150 in.)
Minimum outside diameter:
7.60 mm (0.2992 in.)
HINT: If the location of this area cannot be judged by
visual inspection, measure the outer diameter at the

EMTH

location shown in the illustration.
If the outside diameter is less than minimum, replace
the connecting rod bolt and nut as a set.



EG1-114

5S-FEENGINE -~ ENGINE MECHANICAL
CYLINDER BORING m—
HINT:

» Bore all the 4 cylinders for the oversized piston
outside diameter.

* Replace all the piston rings with ones to match
the oversized pistons.

1. KEEP OVERSIZED PISTONS

Oversized piston diameter:

O/S 0.50

87.35 — 87.38 mm (3.4390-3.4402 in.)

2. CALCULATE AMOUNT TO BORE CYLINDERS
(a) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 23.5 mm
(0.925 in.) from the piston head.
(b) Calculate the amount of each cylinder is to be rebored
as follows:
2.6 mm Size to be rebored = P + C-H
P = Piston diameter
C = Piston clearance
0.14 — 0.18 mm (0.0055 — 0.0063 in.)
H = Allowance for honing
0.20 mm (0.0008 in.) or less
3. BORE AND HONE CYLINDER TO CALCULATED
DIMENSIONS
Maximum honing:
0.02 mm (0.0008 in.)
NOTICE: Excess honing will destroy the finished round—
ness.

[l [
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CRANKSHAFT INSPECTION AND REPAIR
1. INSPECT CRANKSHAFT FOR RUNOUT
(a) Place the crankshaft on V-blocks.
(b) Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout:
0.06 mm (0.0024 In.)
If the circle runout is greater than 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.
Main journal diameter:
STD size
54.988 — 55.003 mm (2.1653-2.1655 in.)
U/S 0.25
54.745 — 54.755 mm (2.1553-2.1557 in.)
Crank pin diameter:
STD size

51.985 — 52.000 mm (2.0466-2.0472 in.)
U/S 0.25
51.745 — 51.755 mm (2.0372-2.0376 in.)

If the diameter is not as specified, check the oil clear—
ance (See pages EG1-98 to 104). If necessary, grind
or replace the crankshatft.
(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 and out—of—round is greater than maxi—
mum, replace the crankshaft.
3. IF NECESSARY. GRIND AND HONE MAIN JOUR-
NALS AND/OR CRANK PINS
Grind and hone the main journals and/or crank pins to
the finished undersized diameter (See procedure in
step 2).
Install new main journal and/or crankshaft pin under—
sized bearings.
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CRANKSHAFT OIL SEALS

REPLACEMENT

HINT: There are 2 methods (A and B) to replace the oil
seal which are as follows:

1. REPLACE CRANKSHAFT FRONT OIL SEAL
A. If oil pump is removed from cylinder block:
(a) Using a screwdriver and a hammer, tap out the olil
seal.

EMTEXS

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the oil pump case edge.
SST 09223 - 63010

(c) Apply MP grease to the oil seal lip.

B. If oil pump is installed to the cylinder block:
(a) Using a knife, cut off the oil seal lip.
(b) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

(c) Apply MP grease to a new oil seal lip.

(d) Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil pump case edge.
SST 09226 —10010
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2. REPLACE CRANKSHAFT REAR OIL SEAL

A. If rear oil seal retainer is removed from cylinder
block:

(a) Using screwdriver and hammer, tap out the oil seal.

(b) Using SST and a hammer, tap in a new oil seal until its
surface is flush with the rear oil seal edge.
SST 09223-63010

(c) Apply MP grease to the oil seal lip.

B. If rear oil seal retainer Is installed to cylinder block:
(a) Using a knife, cut off the oil seal lip.
(b) Using a screwdriver, pry out the oil seal.
NOTICE: Be careful not to damage the crankshaft. Tape
the screwdriver tip.

(c) Apply MP grease to a new oil seal lip.

(d) Using SST and a hammer, tap in the oil seal until its
surface is flush with the rear oil seal retainer edge.
SST 09223 — 63010
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PISTON AND CONNECTING ROD

ASSEMBLY
1. ASSEMBLE PISTON AND CONNECTING ROD
(a) Install a new snap ring on one side of the piston pin
hole.

(b) Gradually heat the piston to 80-90@C
(176194 GF).

Front Mark
{Cavity)

Front
Mark
{ Profruslon)

(c) Coat the piston pin with engine oil.
(d) Align the front marks of the piston and connecting
rod, and push in the piston pin with your thumb.

(e) Install a new snap ring on the other side of the piston
pin hole.

2. INSTALL PISTON RINGS
(a) Install the oil ring expander and 2 side rails by hand.
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MNa. 1
Code Mark

(b) Using a piston ring expander, install the 2 compres—
sion rings with the code mark facing upward.
Code mark:

No.l

IN orT
No.2

2N or 2T

ERFTB44 EMTESS
Mo, 1
Upper Side Rail Compression
pper Si i Ring
Front
Expander Mlark
[ Covity)
Mo, 2
Comprassion Loswer Shde
Ring Rail

(c) Position the piston rings so that the ring ends are as
shown.
NOTICE: Do not align the ring ends.

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.

Mo, 3

Othars

a1\

22.9 mm

Lowar

18.2 mm
EMEILE

CYLINDER BLOCK ASSEMBLY

(See Components for Cylinder Block Disassembly and

Assembly)

HINT:

» Thoroughly clean all parts to be assembled.

» Before installing the parts, apply new engine oll
to all sliding and rotating surfaces.

* Replace all gaskets, 0-rings and oil seals with
new parts.

1. INSTALL MAIN BEARINGS

HINT:

* Main bearings come in widths of 19.2 mm (0.756
in.) and 22.9 mm (0.902 in.). Install the 22.9 mm
(0.902 in.) bearings in the No.3 cylinder block
journal position with the main bearing cap. Install
the 19.2 mm (0.756 in.) bearings in the other
positions.
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EWTaE

[{TRFETY

» Upper bearings have an oil groove and oil holes;
lower bearings do not.

(a) Align the bearing claw with the claw groove of the
cylinder block, and push in the 5 upper bearings.

(b) Align the bearing claw with the claw groove of the
main bearing cap, and push in the 5 lower bearings.
HINT: A number is marked on each main bearing cap
to indicate the installation position.

2. INSTALL UPPER THRUST WASHERS

Install the 2 thrust washers under the No.3 journal
position of the cylinder block with the oil grooves
facing outward.

3. PLACE CRANKSHAFT ON CYLINDER BLOCK
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EMT48D

4. INSTALL MAIN BEARING CAPS AND LOWER
THRUST WASHERS
(a) Install the 2 thrust washers on the No.3 bearing cap
with the grooves facing outward.

POOE

(b) Install the 5 main bearing caps in their proper loca—
tions.
HINT: Each bearing cap has a number and front mark.

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

(d) Install and uniformly tighten the 10 bolts of the main
bearing caps in several passes, in the sequence
shown.

Torque: 59 N—-m (600 kgf—cm, 43 ft—Ibf)

(e) Check that the crankshaft turns smoothly.

() Check the crankshaft thrust clearance.
Using a dial indicator, measure the thrust clear—
ance while prying the crankshaft back an forth
with a screwdriver.
Standard thrust clearance:
0.020 — 0.220 mm (0.0008 — 0.0087 in.)
Maximum thrust clearance:
0.30 mm (0.0118 In.)
If the thrust clearance is greater than maximum, re—
place the thrust washers as a set.

5. INSTALL PISTON AND CONNECTING ROD
ASSEMBLES

(a) Cover the connecting rod bolts with a short piece of

hose to protect the crankshaft from damage.
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(b) Using a piston ring compressor, push the correctly
numbered piston and connecting rod assemblies
into
each cylinder with the front mark of the piston fac-

ing
forward.

Front Mark
{Fratmmurrllf_,

AOLO0L

6. INSTALL CONNECTING ROD CAPS
A. Place connecting rod cap on connecting rod
(a) Match the numbered connecting rod cap with the
connecting rod.
(b) Install the connecting rod cap with the front mark
facing forward.

B. Install connecting rod cap nuts
HINT:
The cap nuts are tightened in 2 progressive steps
(steps
(b) and
(d)).
If any one of the connecting rod bolts is broken or
deformed, replace it.

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

(b) Using SST, install and alternately tighten the cap nuts
in several passes.
SST 09011- 38121

Torque: 25 N—-m (250 kgf—cm, 18 ft—Ibf)

If any one of the cap nuts does not meet the torque

specification, replace the connecting rod bolt and cap

nut as a set.

(c) Mark the front of the cap nut with the paint.
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(d) Retighten the cap nuts 90 ®as shown.

(e) Check that the painted mark is now ata 90 ®angle to
the front.

(f) Check that the crankshaft turns smoothly.

(g) Check the connecting rod thrust clearance.
Using a dial indicator, measure the thrust clear—
ance while moving the connecting rod back an
forth.
Standard thrust clearance:
0.160 — 0.312 mm (0.0063 — 0.0123 In.)
Maximum thrust clearance:
0.35 mm 10.0138 In.)
If the thrust clearance is greater than maximum, re—

place the connecting rod assembly. If necessary, re—
place the crankshaft.

7. INSTALL ENGINE BALANCER
(a) Turn the crankshaft, and set the No. 1 cylinder TDC as
shown in the illustration.

(b) Set the balance shafts so that the punch marks of the
balance shafts are aligned with the grooves of the
No.
2 housing.
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(c) Wipe clean the installation surface of the spacer.
(d) Place the spacers on the cylinder block.
HINT: When replacing the crankshaft and/or balance
shaft, use the thickest spacers.

(e) Place the engine balancer on the cylinder block.

(f) Check that punch marks shown in the illustration of
the balance shafts are align with the grooves of the
No.2 housing.

(9) While pulling the center part of the engine balancer
in the direction of the arrow, uniformly tighten the
6
bolts in several passes, in the sequence shown.
Torque: 49 N—-m (500 kgf—cm, 36 ft—Ibf)

(h) Recheck that the punch marks of the balance shafts
are aligned with the grooves of No.2 housing.
8. CHECK AND ADJUST BACKLASH OF
CRANKSHAFT GEAR AND NO.1 BALANCE SHAFT
GEAR (See page EG1-94)

9. INSTALL REAR OIL SEAL RETAINER
Install a new gasket and the retainer with the 6 bolts.
Torque: 9.3 N—-m (95 kgf—cm, 82 in.—Ibf)




EG1-125
5S-FEENGINE -~ ENGINE MECHANICAL

POST ASSEMBLY

1. INSTALL KNOCK SENSOR

Using SST, install the knock sensor.
SST 09816-30010

Torque: 37 N—-m (380 kgf—cm. 27 ft—Ibf)

2. w/ OIL COOLER:
INSTALL OIL COOLER
3. INSTALL OIL FILTER
4. INSTALL OIL PUMP AND OIL PAN
5. INSTALL WATER PUMP AND GENERATOR
ADJUSTING BAR
6. INSTALL CYLINDER HEAD
7. INSTALL PULLEYS AND TIMING BELT

8. INSTALL PS PUMP BRACKET

Install the PS pump bracket with 3 bolts.
Torque: 43 N—m (440 kgf-cm, 32 ft—Ibf)

9. INSTALL GENERATOR
10. INSTALL DISTRIBUTOR
11. REMOVE ENGINE STAND

12. INSTALL REAR END PLATE
Torque: 9.3 N—-m (95 kgf—cm, 82 in.—Ibf)
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EMTI33

13. M/T:
INSTALL FLYWHEEL
(a) Apply adhesive to 2 or 3 threads of the mounting bolt
end.
Adhesive:
Part N0.08833—-00070. THREE BOND 1324 or equi—
valent

PO

(b) Install the flywheel on the crankshaft.

(c) install and uniformly tighten the mounting bolts in
several passes, in the sequence shown.

Torque: 88 N—m (900 kgf—cm, 66 ft—Ibf)

14. AIT:

INSTALL DRIVE PLATE (See procedure step 13)
Torque: 83 N—-m (850 kgf—cm, 61 ft—Ibf)

15. M/T:

INSTALL CLUTCH DISC AND COVER
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ENGINE INSTALLATION

(See Components for Engine Removal and Installation)
1. INSTALL RR ENGINE MOUNTING INSULATOR
Install the mounting insulator with the 4 bolts.

Torque: 64 N—-m (650 kgf—cm. 47 ft—Ibf)

2. INSTALL FR ENGINE MOUNTING INSULATOR

b \‘-. (a) Install the mounting insulator with the 4 bolts.
Torque: 77 N—m (790 kgf—-cm. 57 ft—Ibf)

(b) Install the manifold stay with the bolt and nut.
Torque: 42 N—m (425 kgf-cm, 31 ft—Ibf)

3. INSTALL NO.2 ENGINE MOUNTING BRACKET
(a) Temporarily install the No.2 engine mounting bracket
with the 2 bolts.

P T
(b) Install the remain bolt.
(c) Tighten the 3 bolts in the sequence shown.
Torque: 52 N-m (530 kgf—cm, 38 ft—Ibf)

ponsar |

4. ASSEMBLE ENGINE AND TRANSAXLE
M/T (See page MX-15)

AIT (See page AX1-27)

5. AT

INSTALL STARTER
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6. INSTALL ENGINE AND TRANSAXLE ASSEMBLY IN

PO

VEHICLE
(a) Attach the engine sling device to the engine hangers.
(b) Lower the engine into the engine compartment.
Tilt the transaxle downward, lower the engine and
clear the LH mounting.
NOTICE: Be careful not to hit the PS gear housing or
park/neutral position switch (A/T).

(c) Keep the engine level, and align RH and LH mountings
with the body bracket.

7. INSTALL ENGINE MOVING CONTROL ROD
(a) Temporarily install the engine moving control rod with
the 3 bolts in the sequence shown.

(b) Tighten the 3 bolts in the sequence shown.
Torque: 64 N—m (650 kgf—cm, 47 ft—Ibf)

8. CONNECT FR ENGINE MOUNTING INSULATOR
Connect the mounting insulator with the 3 bolts.
Torque: 80 N—m (820 kgf—cm. 59 ft—Ibf)
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9. CONNECT RR ENGINE MOUNTING INSULATOR
(a) Connect the mounting insulator with the 3 nuts.
Torque: 66 N—-m (670 kgf—cm, 48 ft—Ibf)

(b) Install the hole plugs:

10. CONNECT LH ENGINE MOUNTING INSULATOR

M/T:

Connect the mounting insulator with the 3 bolts.
Torque: 64 N—-m (650 kgf—cm, 47 ft—Ibf)

AlT:

Connect the mounting insulator with the 4 bolts.
Torque: 64 N—m (650 kgf—cm, 47 ft—Ibf)

11. REMOVE ENGINE SLING DEVICE

12. INSTALL PS PUMP
(a) Install the PS pump with the 2 bolts.
Torque: 43 N—m (440 kgf-cm. 31 ft—Ibf)
(b) Install the drive belt.
(c) Connect the 2 air hoses to the air pipe.

13. INSTALL DRIVE SHAFTS
(See page SA-40)
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14. CONNECT FRONT EXHAUST PIPE
(a) Place a new gasket on the front exhaust pipe.
(b) Using a 14 mm deep socket wrench, install the 3 new
nuts holding the front exhaust pipe to the WU-TWC.
Torque: 82 N—-m (630 kgf—cm, 46 ft—Ibf)
(c) Install the bracket with the 2 bolts.

15. w/ A/C:
INSTALL A/C COMPRESSOR
(a) Install the compressor with the 3 bolts.
Torque: 27 N—m (280 kgf—cm, 20 ft—Ibf)
(b) Install the drive belt.
(c) Connect the A/C compressor connector.

16. CONNECT ENGINE WIRE TO CABIN
(a) Push in the engine wire through the cowl panel. Install
the 2 nuts.
(b) Connect the following connectors:
(1) 2 ECM connectors
(2) 2 cowl wire connectors
(c) Install the glove compartment.
(d) Install the glove compartment door.
(e) Install the lower instrument panel.
(f) Install the under cover.

Glove Compartment

Instrumant Lower Panel

Under Cover
PIALER
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17. CONNECT VACUUM HOSES
(a) MAP sensor hose to air intake chamber
(b) Brake booster vacuum hose to air intake chamber

(c) Charcoal canister vacuum hose

18. CONNECT TRANSAXLE CONTROL CABLE
(S) TO TRANSAXLE

19. M/T:

INSTALL CLUTCH RELEASE CYLINDER

Install the release cylinder and tube with the 4 bolts.
20. M/T:

INSTALL STARTER




EG1-132

5S-FEENGINE - ENGINE MECHANICAL

21. CONNECT FUEL INLET HOSE
Torque: 29 N—-m (300 kgf—cm, 22 ft—Ibf)

22. CONNECT FUEL RETURN HOSE
23. CONNECT HEATER HOSES

24. CONNECT WIRES AND CONNECTORS
(a) Connect the 5 connectors to the relay box.
(b) Connectors from LH fender apron.
(c) Install the engine relay box.

California {1}

Califarnia

TS

(d) Connect the following connectors:
(1) Igniter connector
(2) California only:
Ignition coil connector
(3) Noise filter connector
(4) 2 ground straps from LH fender apron
(5) Connector from LH fender apron
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(6) Data link connector 1

(7) 2 ground straps from RH fender apron

(e) Connect the MAP sensor connector.
25. INSTALL RADIATOR

26. w/ CRUISE CONTROL SYSTEM:
INSTALL CRUISE CONTROL ACTUATOR
(a) Install the actuator and bracket with the 3 bolts.
(b) Connect the actuator connector.
(c) Install the actuator cover.

27. INSTALL AIR CLEANER ASSEMBLY, RESONATOR
AND AIR CLEANER HOSE
(a) Install the air cleaner case with 3 bolts.
(b) Install the element.
(c) Connect the air cleaner hose to the throttle body.
(d) Install the air cleaner cap together with the resonator
and air cleaner hose.
(e) California only:
Connect the air hose to the air cleaner hose.
(f) Connect the intake air temperature sensor connector.
28. AIT:
CONNECT AND ADJUST THROTTLE CABLE
29. CONNECT AND ADJUST ACCELERATOR CABLE
30. FILL WITH ENGINE COOLANT
31. FILL WITH ENGINE OIL
32. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
33. START ENGINE AND CHECK FOR LEAKS
34. PREFORM ENGINE ADJUSTMENT
35. INSTALL ENGINE UNDER COVERS
36. INSTALL HOOD
37. PERFORM ROAD TEST
Check for abnormal noises, shock, slippage, correct
shift points and smooth operation.
38. RECHECK ENGINE COOLANT AND ENGINE OIL
LEVELS
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Crank Gear

Mo, 1 Balance
Shaft Gear

BALANCE SHAFT BACKLASH

ADJUSTMENT ON VEHICLE

1. CHECK BACKLASH OF CRANKSHAFT GEAR AND
NO.1 BALANCE SHAFT GEAR
NOTICE: Backlash between the crankshaft gear and No.1
balance shaft gear varies with the rotation of the balance
shaft and the deviation of the crankshaft gear.
Accordingly, it is necessary to measure the backlash at

the 4 points shown in the illustration on the left.

(a) Rotate the crankshaft 2 or 3 times to settle the crank—
shaft gear and No. 1 balance shaft gear.

(b) When No.1 piston is at TDC, check that the punch
marks C shown in the illustration of the balance shafts
are aligned with the grooves of the No. 2 housing.

Shaft

(c) Check that the punch marks A and B are at the
positions on the No.1 balance shaft indicated in the
illustration.

(d) First turn the crankshaft clockwise, and align the
groove of the No.2 balance shaft housing with the
punch mark A of the No. 1 balance shaft.
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(e) Position the SST and dial indicator as shown in the
illustration.
SST 09224 — 74010
HINT: Make sure that the stem of the dial indicator is
perpendicular to the SST and that it is placed in the
middle of the 3rd indentation.

=— Measuring Point
for Dial Indicator
FOBL

(f) Gently turn the No.1 balance shaft by hand, until

resistance is felt, and measure the backlash.

HINT:

* Rotate the No. 1 balance shaft 4 or 5 times to
provide a steady backlash reading.

» To prevent excessive backlash due to thrust cle—
arance, measure the backlash while pressing on
the rear of the No.1 balance shaft.

Standard backlash (use SST):
fe 0.060 — 0.100 mm (0.0024 — 0.0039 In.)

NOTICE: Do not turn the No.1 balance shaft strongly.
(g) Remove the dial gauge and the SST.

(h) Turn the crankshaft clockwise to align the groove of
the No.2 housing with the punch mark B.
(i) Set the dial gauge. (See procedure in step (e))
()) Measure the backlash. (See procedure in step (f))
Standard backlash ( use SST ):
0.080 — 0.100 mm (0.0024 — 0.0039 in.)
(k) Remove the dial gauge.
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(I) Turn the crankshaft clockwise again to align the
groove of the No.2 housing with the punch mark A.

(m) Set the dial gauge. (See procedure in step (e))

(n) Measure the backlash. (See procedure in step (f))
Standard backlash ( use SST ):
0.060 — 0.100 mm (0.0024 — 0.0039 in.)

(o) Remove the dial gauge.

(p) Turn the crankshaft clockwise again to align the
groove of the No.2 housing with the punch mark B.
(q) Set the dial gauge. (See procedure in step (e))
(r) Measure the backlash. (See procedure in step (f))
Standard backlash( use SST ):
0.06 — 0.100 mm (0.0024 — 0.0039 in.)
(s) Remove the dial gauge.
If even one of the 4 points measured above exceeds
the backlash specification, adjust the backlash with
new spacers.
NOTICE: Use the same size spacers for both the left and
right sides.
HINT:
» Varying the spacer thickness by 0.02 mm
(0.0008 in.) changes the backlash by about 0.042
mrn (0.0017 in.).
» If the backlash is greater than permitted maxi—
mum, select a thinner shim.
» If the backlash is less than the specification,
select a thicker shim.
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2. REPLACE THE SPACERS
(a) Uniformly loosen the6 bolts in the sequence shown.
(b) Replace the spacers with new ones.

3. TORQUE BALANCESHAFT ASSEMBLY

While pulling the center part of the engine balancer in

the direction of the arrow, uniformly tighten the6

bolts in several passes, in the sequence shown.
Torque: 49 N—-m (500 kgf—cm, 36 ft—Ibf)

4. CHECK AND ADJUST BACKLASH OF CRANK-
SHAFT GEAR AND No.1 BALANCE SHAFT GEAR
(See procedure in step 1)
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EXHAUST SYSTEM
COMPONENTS

Front Exhaust Pipa

& Gasket

Heat Insulatar

Heat Insulator !

Support

Ring

Haat Insulator

$

|
o esomm g

[W-m (kgtem, fIbf) | : Specified torgue

# Non-reussbla part

P4 |
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SERVICE SPECIFICATIONS
SERVICE DATA

Idle speed - 760 £ 50 rpm
Intake at idle speed 80 kPa (450 mmHg, 17.7 InHgl
manifold
vacuum
Compression et 250 rpm 5TD 1,226 kPa (125 kgffem®, 178 psil or mare
pressure Limit | 881 kPa (10.0 kgf/em®, 142 psi)
Difference of pressure between each cylinder 88 kPa (1.0 kgffem®, 14 psil or less
Idler pulley Free length 480 mm (1811 in)
tension spring Installed load at 50.5 mm (1.988 in.) Graen color | 32 — 37 N (3.25 — 3.75 kgf, 7.2 — 8.3 1bf}
Silver codor 47 = 52 N (476 = 5.25 kgf, 105 = 11.8 |bf}
Cylinder Warpage _
nead | e gk se Linit | 008 mm 0020 )
Valve seat Limit [ 0.08 mm (0.031 in)
Refacing angle
Contacting angle
Contacting width 307, 4%, 787
“t
1.0 = 1.4 mm (0.038 — 0.088 in.)
Valve guide Inside diameter 8.010 — 8,030 mm (02368 — 0.2374 in)
bushing Outside diameter (for repair part) 8TD 11.048 — 11,058 mm [0.4350 — 0.4354 in.)
0,/5 0.05 11088 = 11,108 mm [DL4388 = 04374 in)
Valve Valve overall length ETO fintaka) | B7.80 mm [.B425 in.)
[Exhaust) | B8.45 mm (38780 in)
Limit (intaka) | 87.1 mm [3.823 in)
[Exhaust) | 98.0 mm (3853 in)
Vale face angle 445"
Stem diameter lintake) | 5.970 — 6,985 mm (02350 — 0.2366 in)
(Exhoust) | 5.985 — 5880 mm (02348 — 0.2354 In)
Stem oil clearance STD (nteke) | 0.025 — 0.080 mem (00010 — 0.0024 In.)
(Exhaust) | 0.030 — 0.085 men (0.0012 — 0.0028 IR}
Limit (Intakea) | C.08 mm (00031 In)
(Exhaust) | ©.10 mm [QO0IS in)
Margin thickness ETD | 08 — 1.2 mm (U031 — 0,047 in]
Limit | 0.6 mm (0,020 in]
Valve spring Deviation Limit | 2.0 mm |0.078 in)
E]rstgllzgquhnsion et 34.7 mm (1.366 in.) AL = LW mm (10020 = 1,0831 in)
184 = 188 N (167 — 18.3 kgf, 38,8 — 425 Ibf]
Valve lifter L!fter diamet_er 30,888 — 30878 mm (1.2181 — 12185 n)
Liter bore diameter 31.000 = 31,018 mm (1.2205 = 1.2213 inJ
3TD | 0024 — 0,052 mm (00008 — 0.0020 in)
Limit | OO7 mm [D.0028 in
Manifold Warpage Limit | O30 mm (DOT18 in)
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Camshaft Thrust clearance STD (Inteke) | CLO48 — 0100 mm (00018 — 0.0038 in)
[Exhaust) | QU030 — 0.0BE mm (DL0012 — 0.0033 in)
Limit fintaka) | Q12 mm [B0047 in)
(Exhaust) | .10 mm (00039 in
Journal oil clearance STD | 0u025 — 0.082 mm (00010 — 0.0024 in.)
Limit | 0.10 mm (00039 in.)
Journal diameter 28.858 -~ 28.975 mm (1.0814 — 1.0820 in)
e e Lt | 004 (00018
ETD (Intake} | 42.01 = 42.11 mem (1.6538 — 1.8878 In)
(Exhaust] | 40.08 — 40,18 mm (1.6772 — 15811 in)
Lirnit {intake] | 41,90 mm (18458 in}
(Exhaust) | 3898 mm (15728 in)
Camshaft gear backlash STD | Q020 — 0200 mm (0.0008 — 00078 in)
Limit | 0.30 mm (0.0188 in)
Camshaft gear spring end free distance 225 — 22.9 mm (0,886 — 0,802 in)
Cylinder block | Cylinder head surface warpage Limit | OLOS mm (QO020 n)
Cylinder bore diameter STD (Mark 1) | 87.000 — B7.010 mm (3.4252 — 34258 in)
(Mark 2) | 87010 — 87020 mm (34256 — 34260 in)
(Mark 3) | 87.020 — B7.030 mm (34280 — 3 4284 in]
Limit (STD} | 8723 mm (34342 n.)
(046 0UB0y | 8773 mm (34360 in.)
Piston and Piston diameter STD (Maric 1) | 88850 — BEBE0 mm (34183 — 34187 in]
piston ring {Mark 2} | 85880 — BBETD mm (34187 — 34201 in)
{Mark 3} | BABT0 — BE.B80 mm (24201 — 34205 in.)
0/8 0,60 | B7.350 — B7.380 mm (2.4380 — 34402 n.)
Piston oil clearance STD | 014 — 0018 mm (D.OOSE = DLOOE3 in)
Limit 018 mm (0.0071 inl
Piston ring groove clearance Nol | C.O40 = DU0BO0 mm (00018 = 0.0031 in]
No.Z | 0.030 = 0,070 mm (0,.0012 — 0.0028 in)
Piston ring end gap ETD (Ne.1) | 0.270 = 0.500 mm (L0108 — Q0197 in)
{No.2) | 0.350 = 0,800 mm (00138 — QL0234 in)
{oily | 0200 = 0.550 mm [0U0078 — 0.0217 in)
Lirnit (Mo.1) 1.10 mm [QuD433 In.)
(Me.2p | 1.20 mm (DLO472 In)

o)

1.16 mm (0.0453 in.)
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Connecting Thrust clearance STD | 0180 — 0.312 mm (DLO0G3 = 0.O123 inb.)
rod Limit | 0.35 mm (0.0138 in)
Connecting rod bearing center wall thickness
(Reference) S5TD (Mark 1) | 1.484 — 1,488 mm (00584 — 0.0588 in)
(Mark 2] | 1.488 — 1,482 mm (0.0686 — 0.0587 in
(Mark 3) | 1.482 — 1.488 mm (0087 — 0.0588 in)
Connecting rod oil clearance STD (STD) | 0.024 — QU065 mm (DLOO0E = 0.0022 in)
U8 0.25) 0,023 = 0.088 mm (00008 = 0.0027 ind
Limit | 0.08 mm (00031 in)
Rod bend Limit par 100 mm (384 in) | 0,05 mem (0.0030 in)
ggghti\ggtinside diameter Limit por 100 mm (B4 ind | SL1E: . 1A008 Ing
Piston pin diameter 22,006 = 22,017 mm (0.8683 — 0.8668 in.}
Piston pi_n oil clearance _ _ 21,987 — 22.008 mm {0.8660 — 08685 in.
Connecting rod bolt outside diameter
STD | 0.005 = 0001 mem (00002 = 0.0004 in)
Limit | CLOS mem (0.0020 in)
STD | 7.840 — 8.000 mm (03084 — 0.3180 in)
Limit | 7.80 mm (0.2982 in))
Crankshaft Thrust clearance 5TD | 0020 — 0220 mm (0.0008 — 0.0087 in
Limit | 0.30 mm {0.0118 in]
Thrust washer thickness 2440 — 2480 mm (0.0881 — 0.0980 in)
Main journal oil clearance STD (No.3 STD) | 0.025 — 0.044 mm (0,0010 — 0,0017 in)
{Me,3 U/S 025 | 0.027 — 0LOBT7 mm (00011 = 0.0028 in)
(Others STD) | 0,015 — 0L034 mm (0,0008 = 0.0013 in)
[Othars  USS 0.26) 0,018 = 0.068 mm (0.0007 = 0.0023 in)
Limit 0,08 mm {0,0031 in)
Main journal diameter 5TD 54,988 — 55,003 mm (2.1863 = 2.1855 in.)
U/s 025 54,745 = 54,755 mm (21653 = 21657 in.)
Main bearing center wall thickness (Reference)
STD No.d Mark 1] | 1892 — 1.885 mm (0.0784 — 0.0786 in
Mad Mark 2) 1.995 — 1.888 mm (0.0766 — 0.0787 in)
Ned Mark 3] | 1.998 — 2001 mm (0.0787 — 00788 In
Ned Mark 4] | 2001 — L.004 mm (00788 — 0.0788 in
MNod Mark B | 2.004 — 2.007 mm (0.0788 — 0.0780 in]
(Others Mark 1) | 1,987 — 2,000 mm (0.0788 — 0.0787 in.
{Others Mark 21 | 2.000 — 2.003 mm (0.0787 — 0.0788 in)
(Others Mark 3) | 2,003 — 2.008 mm (0.0788 — 0,0780 in)
(Others Mark 4) | 2,008 — 2,008 mm (00780 — 0.0781 in)
(Others  Mark ) 2008 — 2012 mm (0.0781 — 0.0782 in)
Crank pin diameter STD | 61.986 — 52.000 mm (2.0488 = 2.0472 in.)
uss 026 61,745 = 61,7656 mm (20372 = 20378 in.)
Circle runout Limit | .08 men (0.0024 in)
Manjournsl iaper and U O TOY L | 002 mm (00008
Limit | 0,02 mm {00008 in)
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Engine Thrust clearance STD | 0.085 = 0110 mem (00026 — 0.0043 in}
balancer Limit | 0.110 mm {0.0043 In)
Backlash
Crankshaft x No. 1 balance shaft
Off-vehicle
On-vehicle BTD | O = QUDB mm (0 — 0.0024 in)
No. 1 balance shaft x No.2 balance shaft STD | 0.025 — 0.080 mm (00010 = 0.0035 in)
at D mark
at E mark
atFmarIF] . STD | 0.020 — 0076 mm (0.0008 = 0.0030 in
Spacer thickness
P STD | 0.005 — 0,075 mm (0.0002 — 0.0030 in)
STD | QU005 — 0.055 mm (0.0002 — 0U0022 in)
Ne.01 1.74 mam (0.0688 in.)

Me03 | 178 mem (00883 in)
Ne 08 | 1,78 mm (00701 in)
NelO? | 1.80 mm (0.0708 In]
Nogd | 1,82 mm (0.0717 in]
Re1 1.84 mm (0.0724 in)
Me13 | 1.88 mm (00732 i
He 1B | 1.88 mm (0.0740 in)
Mo.1? | 1.80 mm (LO748 in)
Mo 18 | 1.82 mm (QLO7EE in.)
Mo.21 1.84 mm (00784 in.)
MNe.23 | 1.88 mm (00772 in)
Mo.25 | 1.88 mm (QLOTED in)
Ma.27 | 200 mm (0OTET Ind
Mo2§ | 2.02 mm (00788 in)
MNe.31 2,04 mam (0.0803 in.)
Me33 | 2.08 mm (00811 in)
Me3E | 2.08 mm (0.0819 in)
Ned? | 210 men (0.0827 Ind
Nodd | 212 mm (0.0835 in)
Balance shaft housing bolt outer diameter
STD | &5 — &7 mm (0.2668 — 0.2638 in,)
Limit | &3 mm [0.2480 in.}

TORQUE SPECIFICATIONS T
Part tightened N-m kgham ft-If
Cylinder head cover x Cylinder head 23 230 17
Spark plug x Cylinder head 18 180 13
Oil pump pulley x Oil pump drive 'shaft 28 280 21
No. 2 idler pulley x Cylinder block 42 4328 a
Crankshaft pulley x Crankshaft o8 1.100 a0
Camshaft timing pulley x Camshaft B4 BEO 40
Camshaft timing pulley x Camshaft (For use with SST) a7 380 27
No. 1 idler pulley x Cylinder heed 42 426 )|
No. 2 engine mounting bracket x Cylinder block 62 530 a8
Engine moving control rod X Fender apron Bd 650 47
Engine moving control rod x No. 2 engine mounting bracket B4 B850 47
Cylinder head x Cylinder block (1 sty df GO0 ki [ ]
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Cylinder head x Cylinder block (2nd) Turn 80°
Spark plug tube x Cylinder head kL 400 28
Camshaft bearing cap x Cylinder head 18 180 14
| Generator bracket xgy_/ﬂnder head _.42_“ 425 a
Engine hanger x Cylinder head 25 260 18
No. 3 timing belt cover x Cylinder head 7.8 BO 68 inlbf
Delivery pipe x Cylinder head 13 130 g
Pulsation damper x Delivery pipe 34 360 25
Intake manifold x Cylinder heed 18 185 14
| Intake manifold stay x Intake manifold s 220 18
Intake manifold stay x Cylinder block 42 425 k)|
No. 1 air intake chamber stay x Intake manifold 42 426 k]|
No. 1 air intake chamber stay x Cylinder head 42 425 =
EGR valve x intake manifold 13 130 ]
EGR pipe x Cylinder head 88 BOO 43
Throttle body x Intake manifold 19 188 14
Water bypass pipe x Water pump cover Ba 80 T8 in:lbt
Water outlet x Cylinder head o 16 16O 11
WU-TWC x Exhaust manifold 29 300 22
Exhaust manifold x Cylinder head 48 500 a8
Exhaust manifold stay x WU -TWC 42 435 k]|
Exhaust manifold stay x FR engine mounting insulator 42 A5 a
No. 1 exhaust manifold stay x WU —TWC 42 A26 k|
No. 1 exhaust manifold stay x Cylinder block 42 435 =
Main bearing cap x Cylinder block 58 600 43
Connecting rod cap x Connecting rod (1 st) 28 250 18
Connecting rod cap x Connecting rod (2nd) Turn 890°
No. 1 balance shaft housing x No. 2 balance shaft housing (1st) 22 220 18
No. 1 balance shaft housing x No. 2 balance shaft housing (2nd) Turn 80*
Engine balancer x Cylinder block 43 EQO 38
Rear oil seal retainer x Cylinder block 8.3 BE B2 in.lbf
Knock sensor x Cylinder block a7 380 27
PS pump bracket x Cylinder block 43 440 az
Rear end plate x Cylinder block 8.3 g5 B2 in.-lbf
Flywheel x Crankshaft (M/T) BE 800 86
Drive plate x Crankshaft (A/T) B3 BED B1
RR engine mounting insulator x Cylinder block a4 BEO 47
FR engine mounting insulator x Cylinder block rrd T80 57
FR engine mounting insulator x Front suspension member B &20 58
RR engine mounting insulator x Front suspension member a8 B70 48
LH engine mounting insulator x Transaxle a4 B50 47
PS pump x PS pump bracket 43 440 N
Front exhaust pipe x WU -TWC [ &30 A6
A/C compressor x Cylinder block 27 80 20
Fuel inlet hose x Fuel filter (Union bolt) 9 300 2
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EMISSION CONTROL SYSTEMS

SYSTEM PURPOSE

[ L

system Abbreviation Purpose
Positive crankcase ventilation PCV Reduces blow-by gas (HC)
Fuel evaporative emission control EVAP Reduces evaporative HC
Exhaust gas recirculation EGR Reduces NOx
Three—way catalytic converter TWC Reduces CO, HC and NOx _
*Multiport fuel injection/Sequential MFI/SFI Regulates all engine conditions for reduction
multiport fuel injection of exhaust emissions.

" For inspection and repair of the MFI/SFI system, refer to MFI/SFI Section.

PREPARATION
SST (SPECIAL SERVICE TOOLS) e
09843-18020 Diagnosis Check Wire
RECOMMENDED TOOLS o
09082—-00050 TOYOTA Electrical Tester Set
DG,
T
el
EQUIPMENT -
Heater W
Thermometer TV
Tachometer
Torque wrench
Vacuum gauge
SSM (SPECIAL SERVICE MATERIALS) o
08833-00070 Adhesive 1311, A
THREE BOND 1311 or equivalent
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LAYOUT AND SCHEMATIC DRAWING

EREY
EGR Vacuum Modulatar
EGR Vabhea
California 1‘?’ -

3 L )

s, -

<~ o

ﬂ-' -_ 5 - ‘.' "p_-‘.‘
RS,
" \ -}E{‘ 11.“%‘.
Mzin Oxygen Sen L \
gin Oxygen Sensor =
TVV (for EVAP = [~
-"rh\\ i for ) - C’_
VBV [for EGR)
.
ity Sub-Oxygen Sensor
PEEIAL
EGR Vacuum Modulator
Sub Oxygen
1 Chareosl
Sensor Canlstar
TWE Valer
P08




EG1-147
5S-FE ENGINE _— EMISSION CONTROL SYSTEMS

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

—— Blgw- By Gas

= = Fragh Al
P80

To reduce HC emission, crankcase blow—by gas is routed through the PCV valve to the air intake
chamber for combustion in the cylinders.

Engine not Running

Normal Operation

Air Intake Chamber Side
O PEV VALVE 15 CLOSED. O PCV VALVE IS OPEN.
2 VACUUM PASSAGE |5
LARGE.
Cylinder Haad Sida
KOOI

HOZR40

Idling or Deceleration Acceleration or High Load

O PCV VALVE IS OPEN, O PCV VALVE IS FULLY
O VACUUM PASSAGE IS SMALL. OPEN.
HOaIT
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\‘E}
28

Clean Hosa
Cylinder Head Side

s Air |niake
S Chambar Side

PCV VALVE INSPECTION

1. REMOVE PCV VALVE

2. INSTALL CLEAN HOSE TO PCV VALVE
3. BLOW AIR FROM CYLINDER HEAD SIDE
Check that air passes through easily.

NOTICE: Do not suck air through the valve.
Petroleum substances inside the valve are harmful.

4. BLOW AIR FROM AIR INTAKE CHAMBER SIDE
Check that air passes through with difficulty.

If the PCV valve fails either of the checks, replace it.
5. REMOVE CLEAN HOSE FROM PCV VALVE

6. REINSTALL PCV VALVE

PCV HOSES AND CONNECTIONS

INSPECTION

VISUALLY INSPECT HOSES, CONNECTIONS AND
GASKETS

Check for cracks, leaks or damage.
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EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM

L
™Y Part P
::,.-' FEEFLF .f.f.f.f.f.i',
Chack Valve
Chareoal
Canisier
| Check
=l Valve
=———— Funl Vapor
e Frash Air
[ ELE 1]
To reduce NC emissions, evaporated fuel from the fuel tank is routed through the charcoal canister to the intake manifold
for combustion in the cylinders.
. | Canister Check Valve Check
_lE_nglne Coolant | ./ ghrgrﬁtilr? Valve valve In Evaporated Fuel (HC)
emp. pening i1 (2) 3 |Cap
Below
CLOSED = - = i o
353C (95:F) NC from tank is absorbed
L into the canister
FIj(())rstl‘:!)oned below CLOSED _ ) )
Above
543C (129;F) OPEN "5 sitioned above HC from canister is led
port P OPEN 2 = ES into air intake chamber.
e — e — — = —— =
High pressure HC from tank is absorbed
in tank - = g OPEN |CLOSED|CLOSED into the canister.
High vacuum 3 _ cLosepl open | oPeN Air is led into the fuel
in tank f; tank.
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PR

T
Chack Valve (Vacuum Valve)

FUEL VAPOR LINES. FUEL TANK AND™
TANK CAP INSPECTION

1. VISUALLY INSPECT LINES AND CONNECTIONS
Look for loosen connections, sharp bends or damage.
2. VISUALLY INSPECT FUEL TANK

Look for deformation, cracks or fuel leakage.

3. VISUALLY INSPECT FUEL TANK CAP

Check if the cap and/or gasket are deformed or dam—
aged.

If necessary, repair or replace the cap.

CHARCOAL CANISTER INSPECTION

1. REMOVE CHARCOAL CANISTER

2. VISUALLY INSPECT CHARCOAL CANISTER
Look for cracks or damage.

3. CHECK FOR CLOGGED FILTER AND STUCK CHECK
VALVE

(a) Using low pressure compressed air (4.71 kPa, 48
gf/cm2, 0.68 psi), blow into port A and check that air
flows without resistance from the other ports.

(b) Blow air (4.71 kPa, 48 gf/lcm® 0.68 psi) into port B
and check that air does not flow from the other ports.
If a problem is found, replace the charcoal canister.

4. CLEAN FILTER IN CANISTER
Clean the filter by blowing 294 kPa (3 kgf/lcm® 43 psi)
of compressed air into port A while holding port B
closed.

NOTICE:

. Do not attempt to wash the canister.

. No activated carbon should come out.
5. REINSTALL CHARCOAL CANISTER
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Balow 36'C

Above B4'C

Yellow Port
“'_' Mir
«
C
L
il
air T I ! |
Bleck Port
e

TVV INSPECTION
1. DRAIN ENGINE COOLANT
2. REMOVE TVV FROM WATER INLET HOUSING
(a) Disconnect the following hoses:
(1) Vacuum hose (from throttle body)
(2) Vacuum hose (from charcoal canister)
(b) Remove the TVV.

3. INSPECT TVV OPERATION

(a) Cool the TVV to below 353C (953F) with cool water.

(b) Check that air does not flow from the upper port to
lower port.

(c) Heat the TVV to above 543C (1293F) with hot water.
(d) Check that air flows from the upper port to lower port.
If operation is not as specified, replace the TVV.

4. REINSTALL TVV
(a) Apply adhesive to 2 or 3 threads of the TVV, and
install it.
Adhesive:
Part No. 08833—-00070, THREE BOND 1324
or equivalent
Torque: 29 N—-m (300 kgf—cm, 22 ft—Ibf)
(b) Reconnect 2 vacuum hoses.
5. REFILL WITH ENGINE COOLANT

CHECK VALVE INSPECTION

INSPECT CHECK VALVE

(a) Check that air flows from the yellow port to the black
port.

(b) Check that air does not flow from the black port to the
yellow port.
If operation is not as specified, replace the check
valve.
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM

-
EGR Vacuum Modulatar (1
EGR Valve P
'ort E
Part R
EGH Yacuum
Maodulator
ECM11
(3)
E Part B
Paort E Port A ro
..-1 .-‘-'."'
GH Vi 1 g 1 il EGR Vacuum
' Modulatar - Modulstor
ELHMNT ECHA|
FCT APBA L] WEV Throtils Velvs Prossurs the EGR Valve EGH Vacuum EQGR Exhaunt
[ECM) Opening Algle Prossurs Chambar Modulatar Yalve Qan
Balow Mat
5 (131°F) 5 - | cuiaEE . - g CLOBED | o bculssed
Poition below LT
o CLOSED port § - - CLOSED | e lated
Position below Mt
b Balow i port I n - & CLOTED | o oireulmind
oA 4,000 e Positioned betesen | (21 | CLOSES pasiags
S (1OF) ——TTER HIGH 18 atmcaghanm OPEN. | Racioulmed
om Pagition shows = CLOSES passage DPEN ez il it
pert A HIGH 10 atmeapham [inermis)
e Het
4,000 roem QFF CLOSED - ! - - CLOSED Recirculsted
Prgifind INCPRSI ———————pm MOd UMD Cl 088 e G wvalve ipers =——————s= Prpgaure crops
EGA willvil Cl0Se ste———— A odulanor opera
Wen the tecifis vl & positicead sbsva porl A, thes EGR vecuum moskalatese will close tha aimossnese DIess 8nd opan
the EGH walve 80 ingmiss ihe axhauid gim, aven @ ke achiudl gesdduin i ulfeiely e
If teemimals TE1 ﬁll:l E1 af d_ﬂ link connacior 1 am connacted, the WEY switches DN,

WA
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Ay

Zaro Vacuum

S &

Tachomater Vacuum Gauge
EO0 3 ECO128 e
HOT

2,500 rpm Low Vetuum
\
=] o
RPM mmH
Tachomeatar Vacuum Gauge

ECOA3T BCONZE D000

EGR SYSTEM INSPECTION

1. CHECK AND CLEAN FILTER IN EGR VACUUM
MODULATOR
(a) Check the filter for contamination or damage.
(b) Using compressed air, clean the filter.

HINT: Install the filter with the coarser surface facing

the atmospheric side (outward).

2. PREPARATION

Using a 3—way connector, connect a vacuum gauge
to the hose between the EGR valve and VSV.

3. CHECK SEATING OF EGR VALVE

Start the engine and check that the engine starts and
runs at idle.

4. CONNECT TERMINALS TE1 AND E1

Using SST, connect terminals TE 1 and E 1 of the data
link connector 1.

SST 09843-18020

5. CHECK VSV

(a) The engine coolant temperature should be below
60@C (140G@F) (A/T) or 55@C (131 GF) (M/T).

(b) Check that the vacuum gauge indicates zero at 2.500
rpm.

6. CHECK VSV AND EGR VACUUM MODULATOR
WITH HOT ENGINE
(a) Warm up the engine.
(b) Check that the vacuum gauge indicates low vacuum
at 2,500 rpm.
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[aiife]

(c) Disconnect the vacuum hose port R of the EGR
vacuum modulator and connect port R directly to the
intake manifold with another hose.

(d) Check that the vacuum gauge indicates high vacuum
at 2,500 rpm.

HINT: As a large amount of exhaust gas enters, the

engine will misfire slightly.

(e) Remove the vacuum gauge, and reconnect the
vacuum hoses to the proper locations.

7. CHECK EGR VALVE
(a) Apply vacuum directly to the EGR valve with the
engine idling.
(b) Check that the engine runs rough or dies.
(c) Reconnect the vacuum hoses to the proper locations.

8. DISCONNECT TERMINALS TE1 AND E1
Remove the SST.

SST 09843-18020

IF NO PROBLEM IS FOUND WITH THIS
INSPECTION, SYSTEM IS NORMAL; OTHERWISE
INSPECT EACH PART

VSV INSPECTION (California)
1. REMOVE VSV

(a) Disconnect the following connectors and hoses:
(1) VSV for EGR

(A) connector

(2) VSV for fuel pressure control

(B) connector

(3) Vacuum hose (from EGR valve) from port E of

VSV (A)

(4) Vacuum hose (from port “a” of EGR vacuum
modulator) from port G of VSV (A)

(5) Vacuum hose (from fuel pressure regulator) from
port E of VSV (B)

(6) Vacuum hose (from air intake chamber) from port
G of VSV (B)

(b) Remove the bolt and VSV assembly.



EG1-155
5S-FE ENGINE -~ EMISSION CONTROL SYSTEMS

Ohmimeter

Continuity

Pl

Flajes

2. INSPECT VSV

A. Inspect VSV for open circuit

Using an ohmmeter, check that there is continuity
between the terminals.

Resistance (Cold):

33-39)

If there is no continuity, replace the VSV.

B. Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

C. Inspect VSV operation
(a) Check that air flows from port E to port G.

(b) Apply battery voltage across the terminals.
(c) Check that air flows from port E to the filter.
If operation is not as specified, replace the VSV.
3. REINSTALL VSV

VSV INSPECTION (Except California)™
1. REMOVE VSV

(a) Disconnect the following connector and hoses:
(1) VSV connector

(2) Vacuum hose (from EGR valve) from port E of
VSV

(3) Vacuum hose (from port “Q” of EGR vacuum
modulator) from port G of VSV
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(b) Remove the bolt and VSV.

2. INSPECT VSV

A. Inspect VSV for open circuit

Using an ohmmeter, check that there is continuity
between the terminals.

Resistance (Cold):

33-39)

If there is no continuity, replace the VSV.

Continuity

B. Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

Ohmmeter

C. Inspect VSV operation
(a) Check that air flows from port E to port G.

(c) Check that air flows from port E to the filter.
If operation is not as specified, replace the VSV.
3. REINSTALL VSV

o gt Bir

l (b) Apply battery voltage across the terminals.
@




EG1-157

5S-FE ENGINE EMISSION CONTROL SYSTEMS

Engina Stoppod

Vacuum Modulator

EGR VACUUM MODULATOR INSPECTION
CHECK EGR VACUUM MODULATOR OPERATION
(a) Disconnect the vacuum hoses from ports P, Q and R
of the EGR vacuum modulator.
(b) Block ports P and R with your finger.
(c) Blow air into port Q, and check that the air passes
through to the air filter side freely.

| e

LT

f?ﬁ": ":‘ EGR Vacuum
. P Modulatar
«2f

4

i
o
|
I,

k)

(d) Start the engine, and maintain speed at 2.500 rpm.

(e) Repeat the above test. Check that there is a strong
resistance to air flow.

(f) Reconnect the vacuum hoses to the proper locations.

EGR VALVE INSPECTION
1. REMOVE EGR VALVE
Check for sticking and heavy carbon deposits.
If a problem is found, replace the valve.
2. REINSTALL EGR VALVE WITH NEW GASKET
Nut
Torque: 13 N—-m (130 kgf—cm, 9 ft—Ibf)
Union nut
Torque: 59 N—-m (600 kgf—cm, 43 ft—Ibf)
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THREE-WAY CATALYTIC CONVERTER (TWC) SYSTEM

WL-TWC
{Monolithic)

co
HC
N

TWEC

| (Monaolitie)
—_— 1

Exhaust Front Pipe

CO;. HD, Ny

f -]

[i= k]

27

To reduce CO, HC end NOx emissions, they are oxidized, reduced and converted to carbon dioxide (CO,), water (H,0)|
and nitrogen (N,) by the catalyst.

Exhaust Port WU-TWC TWC Exhaust Gas
ﬁg :> OXIDATION AND :> OXIDATION AND :> E:E
N REDLMCTION ! REDLUCTION H;

=

EXHAUST PIPE ASSEMBLY INSPECTION

1. CHECK CONNECTIONS FOR LOOSENESS OR
DAMAGE

2. CHECK CLAMPS FOR WEAKNESS, CRACKS OR

DAMAGE

THREE-WAY CATALYTIC CONVERTER
INSPECTION

TWC:

CHECK FOR DENTS OR DAMAGE
If any part of protector is damaged or dented to the
extent that it contacts the TWC, repair or replace it.
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(=1

= Negative (-)
- Terminal Cebla

HEAT INSULATOR INSPECTION

TWC:

1. CHECK HEAT INSULATOR FOR DAMAGE

2. CHECK FOR ADEQUATE CLEARANCE BETWEEN
THREE — WAY CATALYTIC CONVERTER AND
HEAT INSULATOR

THREE-WAY CATALYTIC CONVERTER
REPLACEMENT

WU-TWC.:

1. DISCONNECT NEGATIVE () TERMINAL CABLE
FROM BATTERY
CAUTION: Work must be started after 90 seconds from
the time the ignition switch is turned to the 'LOCK’
position and the negative () terminal cable is discon—
nected from the battery.

2. REMOVE FRONT EXHAUST PIPE

(a) Loosen the 2 bolts, and disconnect the bracket.

(b) Remove the 2 bolts and nuts holding the front exhaust
pipe to the center exhaust pipe.

(c) Using a 14 mm deep socket wrench, remove the 3
nuts holding the front exhaust pipe to the WU-TWC.
(d) Remove the front exhaust pipe and gaskets.

3. REMOVE WARM UP THREE — WAY CATALYTIC
CONVERTER

(a) Check that the WU-TWC is cool.

(b) Disconnect the sub oxygen sensor connector.

(c) Remove the bolt, nut and No. 1 manifold stay.
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(d) Remove the bolt, nut and manifold stay.

(e) Remove the 3 bolts, 2 nuts, WU —-TWC, gasket, re—
tainer and cushion.

() Remove the 8 bolts and 2 heat insulators from the
WU -TWC.

4. REINSTALL WARM-UP THREE-WAY
CATALYTIC CONVERTER
(a) Install the 2 heat insulators to a new WU —TWC with
the 8 bolts.

(b) Place new cushion, retainer and gasket on the WU—
TWC.

(c) Install the WU-TWC with the 3 bolts and 2 new nuts.
Torque: 29 N—m (300 kgf-cm, 22 ft—Ibf)
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(d) Install the manifold stay with the bolt and nut.
Torque: 42 N—m (425 kgf-cm. 31 ft—Ibf)

(e) Install the No. 1 manifold stay with the bolt and nut.
Torque: 42 N—m (425 kgf-cm. 31 ft—Ibf)
(f) Connect the sub oxygen sensor connector.

5. REINSTALL FRONT EXHAUST PIPE

(a) Place 2 new gaskets on the front and rear of the front
exhaust pipe.

(b) Temporarily install the 2 bolts and 2 new nuts holding
the front exhaust pipe to the center exhaust pipe.

(c) Using a 14 mm deep socket wrench, install the 3 new
nuts holding the front exhaust pipe to the WU —-TWC.
Torque: 62 N—-m (630 kgf—cm, 46 ft—Ibf)

(d) Tighten the 2 bolts and nuts holding the front exhaust
pipe to the center exhaust pipe.
Torque: 58 N—m (570 kgf-cm, 41 ft—Ibf)

(e) Install the bracket with the 2 bolts.

6. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
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T e ; TWC:
|I o “'?f,f'l ' ;: 7 1. REMOVE FRONT EXHAUST PIPE (THREE — WAY
| "-.k I, ’l il : - A CATALYTIC CONVERTER)
h- | = _i_.._r? T~ (a) Loosen the 2 bolts, and disconnect the bracket.
| \ ‘Hﬁﬁ-qm (b) Remove the 2 bolts and nuts holding the front exhaust
'IIéIL [ r ] .'.i-‘,'r... . .
[P P | Ry e pipe to the center exhaust pipe.
L = ;? (c) Using a 14 mm deep socket wrench, remove the 3
e . WL AR nuts holding the front exhaust pipe to the WU-TWC.
POEES

(d) Remove the front exhaust pipe and gasket.
2. REINSTALL FRONT EXHAUST PIPE (THREE-WAY
CATALYTIC CONVERTER)

(a) Place 2 new gaskets on the front and rear of the front
exhaust pipe.

(b) Temporarily install the 2 bolts and 2 new nuts holding
the front exhaust pipe to the center exhaust pipe.

(c) Using a 14 mm deep socket wrench, install the 3 new
nuts holding the front exhaust pipe to the WU —-TWC.
Torque: 412 N-m (630 kgf—cm, 46 ft—Ibf)

(d) Tighten the 2 bolts and nuts holding the front exhaust
pipe to the center exhaust pipe.
Torque: 58 N—-m (570 kgf-cm, 41 ft—Ibf)

(e) Install the bracket with the 2 bolts.



5S-FE ENGINE

EMISSION CONTROL SYSTEMS

EG1-163

SERVICE SPECIFICATIONS

[L . i o)
SERVICE DATA
| VSV (for EGR) | Resistance ot 20°C (BB"F) [ I3 =-380
TORQUE SPECIFICATIONS -
Part tightened MN-m kgf-em ft-Ibd
TVV x Water outlet housing 26 300 a2
EGR valve x Intake manifold 13 130 |
EG R valve x EGR pipe 58 B0 43
WU-TWC x Exhaust manifold Fa: | 00 22
Exhaust manifold stay x WU-TWC 42 435 =]
Exhaust manifold stay x FR engine mounting insulator 42 4325 H
No.1 exhaust manifold stay x WU-TWC 42 426 a1
No.1 exhaust manifold stay x Cylinder block 42 4325 a1
Front exhaust pipe x WU-TWC 82 830 48
Front exhaust pipe x Center exhaust pipe 58 B70 41
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MFI/SFI SYSTEM
DESCRIPTION
| LE
California (SFI Systam)
Igniticn
Switch
[+ EFI
Main Vehicle Speed
Ralay Sansor
—PNP Switch
(AST)
Circuit 1 “DLc1
Opening (Terminal TE1)|
| Relay ——
: : .F::L _l___a A/ C Compressor
. A5G Idle-Up
Mﬂ“‘l.lﬂ'ﬂ-hﬁlr F Valva
Indicator Lamp =ﬁ/

H Fuel Pump

Fuel
Firver

Battary

Fual Pulsation
Diamper

WVEV for Fuel
Prassure Contral

Headlight Switch
Defogger Switch

Intaka Air
Tamp. Sensor

Thrattle Positon
Sansor

Main
Oxygen Knotk Sensar
Sansor
Engine Coolant
Temp. Sengor
Sub
Cuygan
Sansor
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Except California (MFI System)
lgnition
Switch
]
Main Vehicle Spead
Ralay Sensor
——PMP Switch
(A/T)
Circuit L ToLet .
Opening  ~ [Tarminal I'E1}|r
Fusl Relay - —
ok _L_u A/C Compressor _A/C |die-Up
= V.
Malfunction — alve
Indicator Lamp '
L e
] i Battery
1F:il;:a|r Headlight Switch
| i P e— ECM Defogger Switch
Ignitar VSV -;:“-l
Distributor ?ﬂﬁ
wi/ lgnition
Cail
EGA ]
Vahva
Fuel Pulsation |
Damipar Intake Air
EGR Gas
T Tamp. Sensor Teamp. Sensor

: [ Position
‘‘‘‘‘‘‘‘‘‘ MW

Main Knock Sensor
Oioygan
Sansor |

Engina Coolant

Temp, Sensar
Sulb b
Owygen o
Sensor

P rarara

Fress0
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The MFI (Multiport Fuel Injection)/SFI (Sequential Multiport Fuel Injection) system is composed
of 3 basic sub—systems: Fuel, Air Induction and Electronic Control Systems.

FUEL SYSTEM

Fuel is supplied under constant pressure to the MFI/SFI injectors by an electric fuel pump. The
injectors inject a metered quantity of fuel into the intake port in accordance with signals from the
ECM (Engine Control Module).

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for engine operation.

ELECTRONIC CONTROL SYSTEM

The CAMRY 5S-FE engine is equipped with a TOYOTA Computer Controlled System (TCCS)

which centrally controls the MFI/SFI, ESA, IAC diagnosis systems etc. by means of an Engine

Control Module (ECM—formerly MFI/SFI computer) employing a microcomputer.

The ECM controls the following functions:

1. Multiport Fuel Injection (MFI)/Sequential Multiport Fuel Injection (SFI)
The ECM receives signals from various sensors indicating changing engine operation conditions
such as:
Intake manifold pressure
Intake air temperature
Engine coolant temperature
Engine speed
Throttle valve opening angle
Exhaust oxygen content etc.
The signals are utilized by the ECM to determine the injection duration necessary for an optimum
air—fuel ratio.

2. Electronic Spark Advance (ESA)
The ECM is programmed with data for optimum ignition timing under all operating conditions.
Using data provided by sensors which monitor various engine functions (RPM, engine coolant
temperature, etc.), the microcomputer (ECM) triggers the spark at precisely the right instant.

3. Idle Air Control (IAC)
The ECM is programmed with target idling speed values to respond to different engine conditions
(engine coolant temperature, air conditioning ON/OFF, etc.). Sensors transmit signals to the ECM
which controls the flow of air through the bypass of the throttle valve and adjusts idle speed to
the target value.

4. Diagnosis
The ECM detects any malfunctions and abnormalities in the sensor network and lights a
malfunction indicator lamp in the combination meter. At the same time, trouble is identified and
a diagnostic trouble code is recorded by the EC

5. The diagnostic trouble code can be read by the
number of blinks of the malfunction indicator lamp when terminals TE1 and E1 are connected.
The diagnostic trouble codes are referred to in later page. (See page EG1-300)
Fail-Safe Function
In the event of the sensor malfunction, a back—-up circuit will take over to provide minimal
driveability, and the malfunction indicator lamp will illuminate.
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OPERATION .
FUEL SYSTEM

Fual Pump

Fuel Pressure Regulator

Fuel Pulsation

Fuel Filtar

Fuel pumped up by the fuel pump, flows through the fuel filter and is distributed to each injector
at a set pressure maintained by the pressure regulator.

The fuel pressure regulator adjusts the pressure of the fuel from the fuel line (high pressure side)
to a pressure 284 kPa (2.9 kgflcm® 41 psi) higher than the pressure inside the cylinder head, and
excess fuel is returned to the fuel tank through the return pipe.

The pulsation damper absorbs the slight fluctuations in fuel pressure caused by fuel injector from
the injector.

The injectors operate on input of injection signals from the ECM and inject fuel into the cylinder

head.
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AIR INDUCTION SYSTEM
Intake Manifald (Alr Intake Chambar) Throttle Position Sansor
Throitle Body 1AC Valhwa
Mir
Cleaniar
FEsisg

Air is filtered through the air cleaner and the amount flowing to the air intake chamber is
determined according to the throttle valve opening in the throttle body and the engine speed.
Intake air controlled by the throttle valve opening is distributed from the air intake chamber to the
manifold of each cylinder and is drawn into the combustion chamber.

At low temperatures the IAC valve opens and the air flows through the IAC valve and the throttle
body, into the air intake chamber. During engine warming up, even if the throttle valve is
completely closed, air flows to the air intake chamber, thereby increasing the idle speed (first idle
operation).

The air intake chamber prevents pulsation of the intake air. It also prevents intake air interference
in each cylinder.




EG1-169

5S—-FEENGINE - MFI/SFI SYSTEM
| B - B
ELECTRONIC CONTROL SYSTEM
A5C Idie-Up Valva
Engina Coalant
Ternp. Sansor ECM
Cirguit Opening Relay
VSV for Fuel Pressure
Contral {California)
EGA Gas Temp.
: ; Sansor
VEY for EGR =
(Caiifornie) W ”
VEY for EGR P .
o = &2 Intake Air Tamp.
Sengor

{Except California) by \ 1 Ll
Main Oxygen \\'\\‘1’ e s _—

Sensor x
- 1”' EFI Main Ralay
%:"—-—._
P
Sub Oxygen Sensor —" )

Knock Sensor

e

The control system consists of sensors which detect various engine conditions, and a ECM which
determines the injection volume (timing) based on the signals from the sensors.

The various sensors detect the intake air pressure, engine speed, oxygen density in the exhaust
gas, engine coolant temperature, intake air temperature and atmospheric pressure etc. and
convert the information into an electrical signal which. is sent to the ECM. Based on these signals,
the ECM calculates the optimum ignition timing for the current conditions and operates the
injectors.

The ECM not only controls the fuel injection timing, but also the self diagnostic function which
records the occurrence of a malfunction, ignition timing control, idle speed control and EGR
control.
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PREPARATION
SST (SPECIAL SERVICE TOOLYS) -
E 2 09268-41045 Injection Measuring Tool Set
= Ll
S 0060 41080) NO.6 Union
SRS ; o © (09268-41090) No.7 union
. % . (90405-09015) No.1 Union
09268-45012 EFI Fuel Pressure Gauge
— éﬁn <
> o
09631-22020 Power Steering Hose Nut Fuel line flare nut
w 14 x 17 mm Wrench Set
09842-30070 Wiring “F” EFI Inspection
09843-18020 Diagnosis Check Wire
T - L
RECOMMENDED TOOLS
09082—-00050 TOYOTA Electrical Tester Set
27
e

" 09200-00010 Engine Adjust Kit
g v

09258-00030 Hose Plug Set

ﬁ*’}-ﬂ?

Plug for vacuum hose, fuel hose
etc.
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EQUIPMENT

Carburetor cleaner

Throttle body

Graduated cylinder

Injector

Soft brush

Throttle body

Sound scope

Injector

Tachometer

Torque wrench

Vacuum gauge
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Negstive (=)
Terminal Cabla
T

Tachoamater

PRECAUTION

1. 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 battery terminal is

removed.

Therefore, if necessary, read the diagnosis before

removing the terminal.
CAUTION: Work must be started after 90 seconds from

the time the ignition switch is turned to the 'LOCK’
position and the negative () terminal cable is discon—
nected from the battery.

2. Do not smoke or work near an open flame when
working on the fuel system.

3. Keep gasoline away from rubber or leather parts.

MAINTENANCE PRECAUTIONS
1. CHECK CORRECT ENGINE TUNE-UP
(See page EG1-8)
2. PRECAUTION WHEN CONNECTING GAUGE
(a) Use battery as the power source for the timing light,
tachometer, etc.
(b) Connect the tester probe of a tachometer to the termi—
nal IGE) of the data link connector 1.

3. IN EVENT OF ENGINE MISFIRE, FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

(a) Check proper connection of battery terminals, etc.

(b) Handle high—tension cords carefully.

(c) After repair work, check that the ignition coil termi—
nals and all other ignition system lines are reconne—
cted securely.

(d) When cleaning the engine compartment, be especially
careful to protect the electrical system from water.

4. PRECAUTIONS WHEN HANDLING OXYGEN
SENSOR

(a) Do not allow oxygen sensor to drop or hit against an
object.

(b) Do not allow the sensor to come into contact with
water.
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IF VEHICLE IS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM, CB, ETC.)

If the vehicle is equipped with a mobile communica—
tion system, refer to the precaution in the IN section.

AIR INDUCTION SYSTEM

1. Separation of the engine oil dipstick, oil filler cap, PCV
hose, etc. may cause the engine to run out of tune.

2. 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

ey Negative (-) 1. Before removing MFI/SFI wiring connectors, termi—

*. - Terminal Cable nals, etc., first disconnect the power by either turning

the ignition switch OFF or disconnecting the battery

terminals.

HINT: Always check the diagnostic trouble code

before disconnecting the negative (-) terminal cable

from the battery.

2. When installing the battery, be especially careful not
to incorrectly connect the positive (+) and negative

(—) cables.

3. Do not permit parts to receive a severe impact during
removal or installation. Handle all MFI/SFI parts care—
fully, especially the ECM.

4. Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal
contact can further troubles.

5. Do not open the ECM cover.

6. When inspecting during rainy weather, take care to
prevent entry of water. Also, when washing the
engine compartment, prevent water from getting on
the MFI/SFI parts and wiring connectors.

7. Parts should be replaced as an assembly.
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8. Care is required when pulling out and inserting wiring
connectors.

(a) Release the lock and pull out the connector, pulling on
the connectors.

(b) Fully insert the connector and check that it is locked.

9. When inspecting a connector with a volt/ohmmeter.
(a) Carefully take out the water—proofing rubber if it is a
water—proof type connector.

(b) Insert the test probe into the connector from wiring
side when checking the continuity, amperage or volt—
age.

(c) Do not apply unnecessary force to the terminal.

(d) After checking, install the water—proofing rubber on
the connector securely.

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

1. When disconnecting the high pressure fuel line, a
large amount of gasoline will spill out, so observe the
following procedures:

(a) Put a container under the connection.
(b) Slowly loosen the connection.

(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.

2. When connecting the flare nut or union bolt on the
high pressure pipe union, observe the following proce—
dures:

Union Bolt Type:

(a) Always use a new gasket.

(b) Tighten the union bolt by hand.

(c) Tighten the union bolt to the specified torque.
Torque: 29 N—-m (300 kgf—cm, 22 ft—Ibf)

Flare Nut Type:
(s) Apply alight coat of engine oil to the flare and tighten
the flare nut by hand.
(b) Using SST, torque the flare nut.
SST 09631-22020
Torque:
28 N-m (285 kgf-cm, 21 ft-Ibf) for fuel pump side
30 N-m (310 kgf—cm, 22 ft—Ibf) for others
HINT: Use a torque wrench with a fulcrum length of
30 cm (11.81 in.).
3. Observe the following precautions when removing
and installing the injectors.
(a) Never reuse the O-ring.
(b) When placing a new O-ring on the injector, take care
not to damage it in any way.
(c) Coat a new 0- ring with spindle oil or gasoline before
installing—never use engine, gear or brake oil.

4. Install the injector to delivery pipe and intake manifold
as shown in the illustration.
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5. Check that there are no fuel leaks after performing
maintenance anywhere on the fuel system.
(a) Using SST, connect terminals + B and FP of the data
link connector 1.
SST 09843-18020
(b) With engine stopped, turn the ignition switch ON.

(c) Pinch the fuel return hose. The pressure in high pres—
sure line will rise to approx. 392 kPa (4kgf/cm2, 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.

(d) Turn the ignition switch OFF.
(9) Remove the SST.
SST 09843-18020
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FUEL PUMP
SYSTEM CIRCUIT

EFI EFl Main Relay
Fuel Pump
+B
Park/Nautral Pos
Switch (AST)
# e :
@mm To ECM (FC)
Ralay
i
L o L
ON-VEHICLE INSPECTION g

1. CHECK FUEL PUMP OPERATION

(a) Using SST, connect terminals +B and FP of the data
link connector 1.
SST 09843-18020

(b) Turn the ignition switch ON.
NOTICE: Do not start the engine.
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(c) Check that there is pressure in the hose from the fuel
filter.
HINT: At this time, you will hear fuel return noise.

(d) Turn the ignition switch OFF.

(e) Remove the SST.
SST 09843-18020

If there is no pressure, check the following parts:
* Fusible link

» Fuses (AM2 30A, EFI 15A, IGN 7.5A)

* EFI main relay

e Fuel pump

» Wiring connections

W . Terminal Cabie
o

Negative (-)

2. CHECK FUEL PRESSURE
(a) Check that the battery voltages is above 12 volts.
(b) Disconnect the negative () terminal cable from the

battery.

CAUTION: Work must be started after 90 seconds from
the time the ignition switch is turned to the “LOCK”
position and the negative () terminal cable is discon—
nected from the battery.
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(c) Put a suitable container or shop towel under the fuel
filter.

(d) Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet hose from the fuel filter outlet.

HINT: Slowly loosen the union bolt.

(e) Install the fuel inlet hose and SST (pressure gauge) to
the fuel filter outlet with 3 new gaskets and the union
bolt.

SST 09268-45012
Torque: 29 N—-m (300 kgf—cm, 22 ft—Ibf)
(f) Wipe off any splattered gasoline.
(g) Reconnect the battery negative () cable.

(h) Using SST, connect terminals +B and FP of the data
link connector 1.
SST 09843-18020

() Turn the ignition switch ON.

Measure the fuel pressure.

Fuel pressure:

265 — 304 kPa (2.7 — 3.1 kgflcm® 38 — 44 psi)

If pressure is high, replace the fuel pressure regulator.
If pressure is low, check the following parts:

* Fuel hoses and connections

* Fuel pump

* Fuel filter

* Fuel pressure regulator
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For & minutes
After Engine Siops

(k) Remove the SST.
SST 09483-18020

() Start the engine.

(m) Disconnect the vacuum sensing hose from the air
intake chamber and plug the air intake chamber
outlet.

(n) Measure the fuel pressure at idle.

Fuel pressure:
265 — 304 kPa (2.7 — 3.1 kgficm ® 38 — 44 psi)

(o) Reconnect the vacuum sensing hose to the air intake
chamber.
(p) Measure the fuel pressure at idle.
Fuel pressure:
206 — 255 kPa (2.1 — 2.6 kgf/cm & 31 — 37 psi)
If pressure is not as specified, check the vacuum
sensing hose and fuel pressure regulator.

(q) Stop the engine.

(r) Check that the fuel pressure remains 147 kPa (1.5
kgf/lcm?, 21 psi) or more for 5 minutes after the
engine is turned off.

If pressure is not as specified, check the fuel pump,
pressure regulator and/or injector.

(s) After checking fuel pressure, disconnect the battery
negative (-) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012

(t) Connect the fuel inlet hose with 2 new gaskets and
the union bolt.

Torque: 29 N—-m (300 kgf—cm. 22 ft—Ibf)

(u) Reconnect the cable to the negative (-) terminal of

the battery.

(v) Check for fuel leakage.



EG1-181
5S-FEENGINE _— MFI/SFI SYSTEM

/”‘ Mﬁ Negative (-) FUEL PUMP INSPECTION

g T Gl 1. DISCONNECT NEGATIVE (-) TERMINAL CABLE
y: J_::}. FROM BATTERY

4 "-"_‘-""\ CAUTION: Work must be started after 90 seconds from

the time the Ignition switch Is turned to the 'LOCK’
position and the negative () terminal cable is discon—
nected from the battery.

2. REMOVE REAR SEAT CUSHION
3. DISCONNECT FUEL PUMP & SENDER GAUGE CON-
NECTOR

4. INSPECT FUEL PUMP
A. Inspect fuel pump resistance
Using an ohmmeter, measure the resistance between
terminals 4 and 5.
Resistance (Cold):
0.2-3.0Q
If the resistance is not as specified, replace the fuel

pump.

B. Inspect fuel pump operation
Connect the positive (+) lead from the battery terminal 4 of the
connector, and the negative (-) lead
to terminal 5. Check that the fuel pump operates.
NOTICE:
* These tests must be performed quickly (within 10
seconds) to prevent the coil from burning out.
* Keep the fuel pump a: far away from the battery as
possible.

» Always perform switching at the battery side.
If operation is not as specified, replace the fuel pump.
5. RECONNECT FUEL PUMP & SENDER GAUGE
CONNECTOR
6. INSTALL REAR SEAT CUSHION
7. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
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COMPONENTS FOR REMOVAL AND *~
INSTALLATION

Raar Saat Cushion

Floor Service Hale Cover

Fuel Pump Eunnmrﬂ

1 4 (40, 35 in.-ibt) |

Fusl Raturn Hose

Fual Qutlet Pipe
# Gasket 34 (350, 26)
*18 (286, 21)
| N-m (kgf-cm, ft-Ibf) | - Specified torque
# Mon-reusable part
* For use with 55T _—
FUEL PUMP REMOVAL -

CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

1. DISCONNECT NEGATIVE () TERMINAL CABLE
FROM BATTERY
CAUTION: Work must be started after 90 seconds from
the time the ignition switch is turned to the “LOCK”
position and the negative () terminal cable is discon—
nected from the battery.
2. REMOVE REAR SEAT CUSHION
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3. REMOVE FLOOR SERVICE HOLE COVER
(a) Disconnect the fuel pump connector.

(b) Remove the 5 screws and service hole cover.
4. REMOVE FUEL PUMP LEAD WIRE

5. DISCONNECT FUEL PIPE AND HOSE FROM FUEL
PUMP BRACKET
CAUTION: Remove the fuel filter cap to prevent the fuel
from flowing out.
(a) Using SST, disconnect the outlet pipe from the pump bracket.
SST 09631-22020
(b) Disconnect the return hose from the pump bracket.

6. REMOVE FUEL PUMP BRACKET ASSEMBLY FROM
FUEL TANK
(a) Remove the 8 bolts.

(b) Pull out the pump bracket assembly.
(c) Remove the gasket from the pump bracket.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fual Pump Brackat

E—-—Chp
* Guhﬂ
Fual Pumip
Cnnnm;tﬂr
Fual Pump Filter
Connacior
Support
g ° # Ciip
Fuel Pump
Laad Wire

Aubber Cushion

# Non-reusabla part

FIRMS

FUEL PUMP DISASSEMBLY
1. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET
(a) Remove the fuel pump lead wire.
(b) Pull off the lower side of the fuel pump from the pump
bracket.
(c) Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.
(d) Remove the rubber cushion from the fuel pump.

2. REMOVE FUEL SENDER GAUGE FROM FUEL PUMP
BRACKET

(a) Disconnect the fuel sender gauge connector.
(b) Remove the 2 screws and sender gauge.
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3. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a) Using a small screwdriver, remove the clip.
(b) Pull out the pump filter.

4. REMOVE CONNECTOR
Remove the 2 screws, connector support, connector
and gasket.

FUEL PUMP ASSEMBLY

(See Components for Disassembly and Assembly)
1. INSTALL CONNECTOR

Install the gasket, connector and connector support
with the 2 screws.

2. INSTALL FUEL PUMP FILTER TO FUEL PUMP
Install the pump filter with a new clip.

3. INSTALL FUEL SENDER GAUGE TO FUEL PUMP
BRACKET
(a) Install the sender gauge with the 2 screws.
(b) Connect the fuel sender gauge connector.

Ky (]

4. INSTALL FUEL PUMP TO FUEL PUMP BRACKET
(a) Install the rubber cushion to the fuel pump.
(b) Connect the fuel hose to the outlet port of the fuel
pump.
(c) Install the fuel pump by pushing the lower side of the
fuel pump.
(d) Install the fuel pump connector.
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FUEL PUMP INSTALLATION
(See Components for Removal and Installation)
1. INSTALL FUEL PUMP BRACKET ASSEMBLY TO
FUEL TANK
(a) Install a new gasket to the pump bracket.
(b) Insert the pump bracket assembly into the fuel tank.

(c) Install the pump bracket with the 8 screws.
Torque: 3.9 N-m (40 kgf—cm, 35 in.—Ibf)

2. CONNECT FUEL PIPE AND HOSE TO FUEL PUMP
BRACKET
(a) Using SST, connect the outlet pipe to the pump
bracket.
SST 09631-22020
Torque: 28 N—-m (285 kgf—cm, 21 ft—Ibf)
(b) Connect the return hoses to the pump bracket.
3. CHECK FOR FUEL LEAKAGE
(See page EG1-176)

4. CONNECT FUEL PUMP LEAD WIRE

5. INSTALL FLOOR SERVICE HOLE COVER

(a) Install the service hole cover with the 5 screws.
(b) Connect the fuel pump (with fuel sender gauge)
connector.

6. INSTALL REAR SEAT CUSHION
7. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
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FUEL PRESSURE REGULATOR

ON-VEHICLE INSPECTION

INSPECT FUEL PRESSURE

(See page EG1-178)

COMPONENTS FOR REMOVAL AND
INSTALLATION

——| 20 (196, 14) I

Fuel Retum Pipa

Vacuum Senging |
Hosa

Fuel Pressura ___ |
Regulator

[Nm (kgf-cm, fibl) | : Specified torque
# Mon-reusable par

FUEL PRESSURE REGULATOR REMOVAL

1. DISCONNECT VACUUM SENSING HOSE FROM
FUEL PRESSURE REGULATOR

2. DISCONNECT FUEL RETURN PIPE FROM FUEL
PRESSURE REGULATOR
(a) Put a suitable container or shop rag under the pres—
sure regulator.
(b) Remove the union bolt and 2 gaskets, and disconnect
the return pipe from the pressure regulator.
HINT: Slowly loosen the union bolt.
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3. REMOVE FUEL PRESSURE REGULATOR
(a) Remove the 2 bolts, and pull out the pressure regula—
tor.
(b) Remove the O-ring from the pressure regulator.

[~ LETY

FUEL PRESSURE REGULATOR
- D INSTALLATION
Regulator & : (See Components for Removal and Installation)
Delivery Pipe 1. INSTALL FUEL PRESSURE REGULATOR

[
4 (a) Apply a light coat of gasoline to a new O-ring, and
' install it to the pressure regulator.

CORRECT WRONG WRONG .54y

(b) Install the pressure regulator with the 2 bolts.
Torque: 5.4 N-m (55 kgf—cm, 48 in.—Ibf)

2. CONNECT FUEL RETURN PIPE TO FUEL PRESSURE

REGULATOR
Install the return pipe with 2 new gaskets and the

union bolt.
Torque: 19 N-m (195 kgf-cm, 14 ft—Ibf)

3. CONNECT VACUUM SENSING HOSE TO FUEL
PRESSURE REGULATOR

4. CHECK FOR FUEL LEAKAGE
(See page EG1-176)
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INJECTOR
ETEY
California Excapt California
To Ignition Switch [1G2) o -
T _ECM To Ignition Switch (1G2)
Nai | Ho2 | Mod | Mo.d
No.l | Ne.2 | Na.d | Nod
Injecior —
Injector _i
m | | £
#30
#20 #20
) e #10
S | £01
E02
J’ (E02) l—_ (E02)
PEAVET PILIBE 105G
T i

ON-VEHICLE INSPECTION

1. INSPECT INJECTOR OPERATION

Check operation sound from each injector.

(a) With the engine running or cranking, use a sound
scope to check that there is normal operating noise in
proportion to engine speed.

(b) If you have no sound scope, you can check the injec—
tor transmission operation with your finger.
If no sound or unusual sound is heard, check the
wiring connector, injector or injection signal from the
ECM.

PO

2. INSPECT INJECTOR RESISTANCE
(a) Disconnect the injector connector.
(b) Using an ohmmeter, measure the resistance between

the terminals.

Resistance:
Approx. 13.8 I1

If the resistance is not as specified, replace the injector.
(c) Reconnect the injector connector.
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COMPONENTS FOR REMOVAL AND
INSTALLATION

EGR Vahea and Vacuum Modulator

& Gaskat

Throttle Body

Pulsation Damper

Fuel Inlat Hoze
é//Fuul Return Hose

Intake Manifold g C
' California
Ié" P Lo N
e Gmum-l-"""f'
E{I ' s'lnimar—-—-—

¥ Insulator —f———E9

Mo Air Intake

Chambear Stay

Intake Manifold Sty

| N-m (kgf-cm, fi-lbf) | - Specified torqua
# Mon-rauzabla part

Plajr
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B, Megative (-)
& . Tarminal Cabla

INJECTORS REMOVAL

(See Components for Removal and Installation)

1. DISCONNECT NEGATIVE () TERMINAL CABLE
FROM BATTERY
CAUTION: Work must be started after 90 seconds from
the time the ignition switch i: turned to the “LOCK”
position and the negative () terminal cable is discon—
nected from the battery.

2. DRAIN ENGINE COOLANT

3. AIT:

DISCONNECT THROTTLE CABLE FROM
THROTTLE BODY

4. DISCONNECT ACCELERATOR CABLE FROM
THROTTLE BODY

5. REMOVE AIR CLEANER CAP, RESONATOR AND
AIR CLEANER HOSE
(a) Disconnect the intake air temperature sensor connector.
(b) California only:
Disconnect the air hose from the air cleaner hose.
(c) Loosen the air cleaner hose clamp bolt.
(d) Disconnect the 4 air cleaner cap clips.
(e) Disconnect the air cleaner hose from the throttle
body, and remove the air cleaner cap together with
the resonator and air cleaner hose.

6. REMOVE THROTTLE BODY
(a) Disconnect throttle position sensor connector.
(b) Disconnect IAC valve connector.
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(c) Disconnect the following hoses from the throttle
body.
(1) PCV hose
(2) 2 vacuum hoses from EGR vacuum modulator
(3) Vacuum hose from TVV (for EVAP)

(d) Type A:
Remove the 4 bolts.
(e) Type B:
Remove the 2 bolts and 2 nuts.

(f) Disconnect the following hoses from the throttle
body, and remove the throttle body.
(1) Water bypass hose from water outlet
(2) Water bypass hose from water bypass pipe
(3) California:
Air hose from cylinder head
Except California:
Air hose from air tube

7. DISCONNECT PS VACUUM HOSES

8. DISCONNECT VACUUM HOSES FROM TVV (FOR
EVAP)
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PO

9. REMOVE EGR VALVE AND VACUUM MODULATOR
(a) Disconnect the EGR gas temperature sensor connec-
tor.
(b) Disconnect the following hoses:
(1) 2 vacuum hoses from VSV (for EGR)
(2) Vacuum hose from charcoal canister
(c) Disconnect the vacuum hose clamp.

(d) Loosen the union nut of the EGR pipe, and remove the
2 nuts, the EGR valve, vacuum modulator, vacuum
hoses assembly and gasket.

10. DISCONNECT VACUUM HOSES
Disconnect the following hoses:
(1) MAP sensor hose from air intake chamber
(2) Brake booster vacuum hose from air intake chamber
(3) Vacuum sensing hose from fuel pressure regulator
11. w/ A/C:

DISCONNECT A/C IDLE-UP VALVE CONNECTOR

12. DISCONNECT 2 ENGINE WIRE GROUND STRAPS
FROM INTAKE MANIFOLD
13. DISCONNECT KNOCK SENSOR AND VSV (FOR
EGR) CONNECTORS
14. CALIFORNIA ONLY:
DISCONNECT VSV (FOR FUEL PRESSURE CONTROL)
CONNECTOR AND VACUUM HOSES
15. REMOVE BOLT AND WIRE CLAMP, AND DISCON-
NECT ENGINE WIRE HARNESS

16. REMOVE INTAKE MANIFOLD
(a) Remove the 4 bolts, wire bracket, No.1 air intake
chamber and manifold stays.
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(b) Remove the 6 bolts, 2 nuts, intake manifold and
gasket.

POLGH

(c) Disconnect the 2 wire clamps from the wire brackets
on the intake manifold.

17. DISCONNECT INJECTOR CONNECTORS

18. REMOVE DELIVERY PIPE AND INJECTORS
(a) Loosen the pulsation damper, and disconnect the fuel
inlet pipe.
(b) Disconnect the fuel return hose.

(c) Remove the 2 bolts and delivery pipe together with
the 4 injectors.

NOTICE: Be careful not to drop the injectors when rem—

oving the delivery pipe.

(d) Remove the 4 insulators (except California) and 2
spacers from the cylinder head.

(e) Pull out the 4 injectors from the delivery pipe.
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California

Insulator

PIOEIY

o]

Fla42a

_ [From Vehicle)

Prassure Regulator

SN -3

55T (Union)
Unian B-nlt;é

E 55T Fuﬂ Filter
Injector  (On Vehicle)
SET (Union) ?—'&';L‘“"
Mew
I ot
5 -
Fual Hose
Fuel
Filtar
P
55T {HmJ?
Prassure
ulator
i f (Linian)
Fual
F!-aturn_l--& = Maw
Hose Gaskal
=

(f) California:
Remove the 2 O-rings, insulator and grommet from
each injector.

(9) Except California:
Remove the O-ring and grommet from each injector.

L LT ]

INJECTORS INSPECTION

1. INSPECT INJECTOR INJECTION
CAUTION: Keep injector clear of sparks during the test.

(a) Disconnect the fuel hose from the fuel filter outlet.
(b) Connect SST (union and hose) to the fuel filter outlet
with 2 new gaskets and union bolts.
SST 09268-41045 (90405-09015)
Torque: 29 N—-m (300 kgf—cm, 22 ft—Ibf)
HINT: Use the vehicle’s fuel filter.

(c) Install a new O-ring to the fuel inlet of pressure
regulator.
(d) Connect SST (hose) to the fuel inlet of the pressure
regulator with SST (union) and the 2 bolts.
SST 09268-41045 (09268-41090)
Torque: 5.4 N-m (55 kgf—cm, 48 ft—Ibf)
(e) Connect the fuel return hose to the fuel outlet of the
pressure regulator with SST (union), 2 new gaskets
and union bolts.
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|_i S8T
S| (Hoss)
85T
I:Uniun]——g
O-Ring 85T
S (Clamp)
Winyl
Tube
Fagd?

SST 09268-41045 (09268-41080)
Torque: 18 N—-m (180 kgf—cm, 13 ft—Ibf)
(f) Install the grommet and a new O-ring to the injector.
(g) Connect SST (union and hose) to the injector, and hold
the injector and union with SST (clamp).
SST 09268-41045
(h) Put the injector into a graduated cylinder.
HINT: Install a suitable vinyl hose onto the injector to
prevent gasoline from splashing out.

(i) Using SST, connect terminals +B and FP of the data
link connector 1.
SST 09843-18020

() Reconnect the negative (—) terminal cable to the
battery.

(k) 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:

49 — 59 cm ®(3.0—3.6 cu in.) per 15 sec.

Difference between each Injector:

5cm®(0.3 cu in.) or less

If the injection volume is not as specified, replace the

injector.

California Except California

7

i F
FI081 1 Fligsp AT

2. 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:
One drop or less per minute

(b) Disconnect the negative () terminal cable from the
battery.

(c) Remove the SST.
SST 09268-41045 and 09843-18020
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INJECTORS INSTALLATION
(See Components for Removal and Installation)
1. INSTALL INJECTORS AND DELIVERY PIPE
(a) California:
Install new insulator and grommet to each injector.
(b) Except California:
Install a new grommet to each injector.
(c) California:
Apply a light coat of gasoline to 2 new O-rings, and
install them to each injector.
(d) Except California:
Apply a light coat of gasoline to a new O-ring, and
install it to each injector.

CORRECT

2~

Delivery Pipe

O-Ring

Imjectar
Grommiat

’
=

WRONG

= ..

(e) While turning the injector left and right, install it to the
delivery pipes. Install the 4 injectors.

(f) Install the following parts to the cylinder head:
(1) 2 spacers
(2) Except California:
4 new insulators

(g) Place the 4 injectors together with the delivery pipe in
position on the cylinder head.

(h) Temporarily install the 2 bolts holding the delivery
pipe to the cylinder head.
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(i) 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.

(j) Position the injector connector upward.

(k) Tighten the 2 bolts holding the delivery pipe to the

cylinder head.
Torque: 13 N—m (130 kgf—cm, 9 ft—Ibf)

() Connect the fuel return hose.

(m) Connect the fuel inlet pipe to the delivery pipe with 2
new gaskets and the pulsation damper.

Torque: 34 N—-m (350 kgf—cm, 25 ft—Ibf)

2. CONNECT INJECTOR CONNECTORS

3. INSTALL INTAKE MANIFOLD
(a) Connect the 2 wire clamps to the wire brackets
on the intake manifold.
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(b) Install a new gasket and the intake manifold with the
6 bolts and 2 nuts. Uniformly tighten the bolts and
nuts in several passes.
Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)

(c) Install the No. 1 air intake chamber and manifold stays,
wire bracket with the 4 bolts.
14 mm head bolt
Torque: 42 N—m (425 kgf-cm, 31 ft—Ibf)
12 mm head bolt
Torque: 22 N—m (220 kgf-cm, 16 ft—Ibf)

4. CONNECT ENGINE WIRE HARNESS WITH WIRE
CLAMP AND BOLT
5. CALIFORNIA ONLY:
CONNECT VSV (FOR FUEL PRESSURE CONTROL)
CONNECTOR AND VACUUM HOSES
6. CONNECT KNOCK SENSOR AND VSV (FOR EGR)
CONNECTORS
7. CONNECT 2 ENGINE WIRE GROUND STRAPS TO
INTAKE MANIFOLD

8. CONNECT VACUUM HOSES
Connect the following hoses:
(1) MAP sensor hose to air intake chamber
(2) Brake booster vacuum hose to air intake chamber
(3) Vacuum sensing hose to fuel pressure regulator.
9. w/ A/C:
CONNECT A/C IDLE-UP VALVE CONNECTOR

10. INSTALL EGR VALVE AND VACUUM MODULATOR
(a) Install a new gasket and the EGR valve with the union
nut and 2 nuts.
Union nut
Torque: 59 N—-m (600 kgf—cm. 43 ft—Ibf)
Nut
Torque: 13 N—m (130 kgf—cm. 9 ft—Ibf)
(b) Install the EGR vacuum modulator to the clamp.
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(c) Connect the vacuum hose clamp.

(d) Connect the following hoses:
(1) Vacuum hose to charcoal canister

(2) Vacuum hose (from EGR valves) to E port of VSV
(for EGR)

(3) Vacuum hose (from Q port EGR vacuum modula—
tor) to G port of VSV (for EGR)

(e) Connect the EGR gas temperature sensor connector.

11. CONNECT VACUUM HOSES TO VSV (FOR EVAP)
(a) From P port of throttle body
(b) From charcoal canister

12. CONNECT PS VACUUM HOSES

13. INSTALL THROTTLE BODY
(a) Connect the following hoses to the throttle body:
(1) Water bypass hose from water outlet
(2) Water bypass hose from water bypass pipe
(3) California:
Air hose from cylinder head
Except California:
Air hose to air tube

(b) Place a new gasket on the intake chamber, facing the
protrusion downward.
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(c) Type A:
Install the throttle body with the 4 bolts.
Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)
Bolt length:
A 45 mm (1.77 in.)
B 55 mm (2.17 in.)
(d) Type B:
Install the throttle body with the 2 bolts and 2 nuts.
Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)

(e) Connect the following hoses to the throttle body:
(1) PCV hose
(2) 2 vacuum hoses from EGR vacuum modulator
(3) Vacuum hose from TVV (for EVAP)

() Connect the IAC valve connector.
(g) Connect the throttle position sensor connector.

14. INSTALL AIR CLEANER CAP, RESONATOR AND
AIR CLEANER HOSE

(a) Connect the air cleaner hose to the throttle body.

(b) Install the air cleaner cap together with the resonator
and air cleaner hose.

(c) California only:
Connect the air hose to the air cleaner hose.

(d) Connect the intake air temperature sensor connector.

15. AIT:
CONNECT AND ADJUST THROTTLE CABLE
16. CONNECT AND ADJUST ACCELERATOR CABLE
17. FILL WITH ENGINE COOLANT
Capacity:
6.3 liters (6.7 US gts. 5.5 Imp. qts)
18. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
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FUEL TANK AND LINE .
COMPONENTS

Fual Tank Band

PSS

Tha lecation of Fuel Tank Cushion

Fuel Qurlet
Fipa

Fuel Tank Cap

4 Fuel Inlat Pipa Shiald
J% —
Bracket ?

L]
- - --dtll
s &“ Fuel Inlet Pipe
Fuel Inlat ‘ﬂ
Hose Bracket

4
Ty it} |

Fusl Inlat
Pipe Protector

Center Exhaust Pipa

[ Mm (kgfem, flbf) | : Specified torque

# MNon-reusable part
* For use with 55T
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PRECAUTIONS —

1. Always use new gaskets when replacing the fuel
tank or component parts.
2. Apply the proper torque to all parts tightened.

=i

?— (:\} FUEL LINES AND CONNECTIONS
/ 6| INSPECTION
o l——-Laak:gu (a) Check the fuel lines for cracks, leakage and all con—

nections for deformation.
(b) Check the fuel tank vapor vent system hoses and
connections for looseness, sharp bends or damage.
(c) Check the fuel tank for deformation, cracks, fuel leak—
Deformation age and tank band looseness.

B0
= (d) Check the filler neck for damage or fuel leakage.
2 -7 mm (D08 - 0.28 In) (e) Hose and tube connections are as shown in the illus—
- R tration.
If a problem is found, repair or replace the part as
Y e — necessary.
|
—
‘ ——Clip

-3 mm (0-012 in.)
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THROTTLE BODY

=
ECM
e
+8
Throttle Position Sensar {+B1)
E2
EEL L (E21)
iDL
WTA
WG
El
1418 HiaTr
L]
ON-VEHICLE INPSECTION
1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.
(b) Check the vacuum at each port.
» Start the engine.
» Check the vacuum with your finger.
Port name Atidle Other than idle
P No vacuum Vacuum
E No vacuum Vacuum
A No vacuum No vacuum

2. INSPECT THROTTLE POSITION SENSOR
(a) Apply vacuum to the throttle opener.
(b) Disconnect the sensor connector.
(c) Insert a thickness gauge between the throttle stop
screw and stop lever.
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(d) Using an ohmmeter, measure the resistance between
each terminal.

Clearance between | Between .
lever and stop screw terminals Resistance

0mm (0in.) VTA - E2 0.2 - 5.7 kQ
0.50 mm (0.020 in.) IDL — E2 2.3 kQ or less
0.70 mm (0.028 in.) IDL — E2 Infinity
Throttle valve fully VTA — E2 2.0—10.2 kQ

open
= VC - E2 25-5.9kQ

(e) Reconnect the sensor connector.

| ﬁ
= Y
E27] 'lE:r IDL VTA vc'i

oS

3. INSPECT AND ADJUST THROTTLE OPENER
A. Warm up engine
Allow the engine to warm up to normal operating
temperature.
B. Check idle speed
Idle speed:
750 £ 50 rpm

C. Check and adjust throttle opener setting speed
2,500 rpm (a) Disconnect the vacuum hose from the throttle opener,
and plug the hose end.

\ (b) Maintain the engine at 2,500 rpm.

° RPM
Tachometer
Drisconnect
F3% 000138 _En:I:
1,300 - 1,500 rpm (c) Release the throttle valve.

(d) Check that the throttle opener is set.
Throttle opener setting speed:

\ 1,300 — 1,500 rpm (w/ Cooling fan OFF)

° RPM

ECOIaT Techomater Fili i
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(e) Adjust the throttle opener setting speed by turning
the throttle opener adjusting screw.

(f) Reconnect the vacuum hose to the throttle opener.

COMPONENTS FOR REMOVAL AND
INSTALLATION

Thrattle Position
Throttle Body Sensor Connector

California

Ajr Cleaner Cap,
Resonator and Alr

_ Claanar Hose
1) Intaka Air Temp,

Sensor Connector

Throttte Cabla

| M-m (kgf-cm, fi-1bf) | : Specified tarque

# Mon-reusable part

FHIE
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= Negative [-)

W Terminal Cable

THROTTLE BODY REMOVAL

1. DISCONNECT NEGATIVE () TERMINAL CABLE
FROM BATTERY
CAUTION: Work must be started after 90 seconds from
the time the ignition switch is turned to the “LOCK”
position and the negative () terminal cable is discon—
nected from the battery.

2. DRAIN ENGINE COOLANT
3. DISCONNECT ACCELERATOR CABLE FROM
THROTTLE LINKAGE
4, AIT:
DISCONNECT THROTTLE CABLE FROM
THROTTLE LINKAGE

5. REMOVE AIR CLEANER CAP, RESONATOR AND
AIR CLEANER HOSE

(a) Disconnect the intake air temperature sensor connec—
tor.

(b) California only:
Disconnect the air hose from the air cleaner hose.

(c) Loosen the air cleaner hose clamp bolt.

(d) Disconnect the 4 air cleaner cap clips.

(e) Disconnect the air cleaner hose from the throttle
body, and remove the air cleaner cap together with
the resonator and air cleaner hose.

6. REMOVE THROTTLE BODY

(a) Disconnect the throttle position sensor connector.
(b) Disconnect the IAC valve connector.
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]

(c) Disconnect the following hoses from the throttle
body.
(1) PCV hose
(2) 2 vacuum hoses from EGR vacuum modulator
(3) Vacuum hose from TVV (for EVAP)

(d) Type A:
Remove the 4 bolts.
(e) Type B:
Remove the 2 bolts and 2 nuts.

(f) Disconnect the following hoses from the throttle
body, and remove the throttle body.
(1) Water bypass hose from water outlet
(2) Water bypass hose from water bypass pipe
(3) California:
Air hose from cylinder head
Except California:
Air hose from air tube

7. IF NECESSARY, REMOVE IAC VALVE FROM
THROTTLE BODY
Remove the 4 screws, IAC valve and gasket.

THROTTLE BODY INSPECTION
1. CLEAN THROTTLE BODY
(a) Using a soft brush and carburetor cleaner, clean the
cast parts.
(b) Using compressed air, clean all the passengers and
apertures.
NOTICE: To prevent deterioration, do not clean the
throttle position sensor.
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2. INSPECT THROTTLE VALVE

(a) Apply vacuum to the throttle opener.

(b) Check that there is no clearance between the throttle
No Clearance stop screw and throttle lever when the throttle valve

is fully closed.

Throttla Laver

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 ohmmeter, measure the resistance between
each terminal.

Clearance between . .
lever and stop screw Between terminals Resistance
O0mm (0in.) VTA - E2 0.2-5.7kQ
0.50 mm (0.020 in.) IDL-E2 2.3 kQ or less
0.70 mm (0.028 in.) IDL-E2 Infinity
. p Throttle valve full
| | open Y VTA - E2 2.0-10.2 kQ
WiC i
i = VC -E2 2.5-5.9kQ
VTA:
iDL
E27 iE: IDL WTA ‘-.l'[:'r

PO00E

4. IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR
(a) Loosen the 2 set screws of the sensor.

PR

(b) Apply vacuum to the throttle opener.

(c) Insert a 0.60 mm (0.024 in.) thickness gauge between
the throttle stop screw and stop lever.

(d) Connect the test probe of an ohmmeter to the termi—
nals IDL and E2 of the sensor.

(e) Gradually turn the sensor clockwise until the ohmmeter
deflects, and secure it with the 2 set screws.
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Plalm

(f) Recheck the continuity between terminals IDL and E2.

Clearance between o
lever and stop screw Continuity (IDL - E2)
0.50 mm (0.020 in.) Continuity
0.70 mm (0.028 in.) No continuity
- -

THROTTLE BODY INSTALLATION

(See Components for Removal and Installation)
1. INSTALL IAC VALVE TO THROTTLE BODY
(a) Place a new gasket on the throttle body.

(b) install the IAC valve with the 4 screws.

2. INSTALL THROTTLE BODY
(a) Connect the following hoses to the throttle body:
(1) Water bypass hose from water outlet
(2) Water bypass hose from water bypass pipe
(3) California:
Air hose from cylinder head
Except California:
Air hose from air tube

(b) Place a new gasket on the intake chamber, facing the
protrusion downward.
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(c) Type A:
Install the throttle body with the 4 bolts.
Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)
Bolt length:
A 45 mm (1.77 in.)
B 55 mm (2.17 in.)
(d) Type B:
Install the throttle body with the 2 bolts and 2 nuts.
Torque: 19 N—-m (195 kgf-cm, 14 ft—Ibf)

(e) Connect the following hoses to the throttle body:
(1) PCV hose
(2) 2 vacuum hoses from EGR vacuum modulator
(3) Vacuum hose from TVV (for EVAP)

() Connect the IAC valve connector.
(g) Connect the throttle position sensor connector.

3. INSTALL AIR CLEANER CAP, RESONATOR AND
AIR CLEANER HOSE

(a) Connect the air cleaner hose to the throttle body.

(b) Install the air cleaner cap together with the resonator
and air cleaner hose.

(c) California only:
Connect the air hose to the air cleaner hose.

(d) Connect the intake air temperature sensor connector.

4, AIT:

CONNECT AND ADJUST THROTTLE CABLE

5. CONNECT AND ADJUST ACCELERATOR CABLE
6. FILL WITH ENGINE COOLANT

7. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
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IDLE AIR CONTROL (IAC) VALVE

SRR
ECM
To EFl Main Relay - + B
{+B1)
ISCC
ISCO
IAC Valve r‘”
SR
Fradd
L ]

ON-VEHICLE INSPECTION
1. INSPECT IAC VALVE OPERATION
(a) Initial conditions:
. Engine at normal operating temperature
. Idle speed set correctly
. Transmission in neutral position

(b) Using SST, connect terminals TE1 and E1 of the data
link connector 1.
SST 09843-18020

(c) Maintain engine speed in the range between 900 —
1,300 rpm for 5 seconds. Check that it returns to idle
speed.
If the engine speed operation is not as specified,
check the IAC valve, wiring and ECM.

(d) Remove the SST.
SST 09843-18020
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2. INSPECT IAC VALVE RESISTANCE

(a) Disconnect the IAC valve connector.

(b) Using an ohmmeter, measure the resistance between
terminal + B and other terminals (ISCC, ISCO).
Resistance:

19.3-22-3Q
If resistance is not as specified, replace the IAC valve.
(c) Reconnect the IAC valve connector.

1AL Vahva

COMPONENTS FOR REMOVAL AND"
INSTALLATION

Throttle Position
Sensor Connector

California

Throtile Body

Alr Cleanar Cap,
1AC Valve Connectar Rescnator and Air
Claaner Hoss

Intake Air Temp.
Zengor Connactor

Accelarator
Cabla

Throttle Cable

1AC Valve

{_N:m (kgf-cm, ftlbf) | : Specified torque
# Mon-reusable part

Pl |
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FIEOAS
FIEIM

IAC VALVE REMOVAL "
(See Components for Removal and Installation)

1. REMOVE THROTTLE BODY

(See steps 1 to 6 on pages EG1-207 and 208)

2. REMOVE IAC VALVE
Remove the 4 screws, IAC valve and gasket.

IAC VALVE INSPECTION
INSPECT IAC VALVE OPERATION

(a) Connect the positive (+) lead from the battery to
terminal +B and negative (-) lead to terminal ISCC,
and check that the valve is closed.

(b) Connect the positive (+) lead from the battery to
terminal +B and negative () lead to terminal ISCO,
and check that the valve is open.

IAC VALVE INSTALLATION

(See Components for Removal and Installation)
1. INSTALL IAC VALVE
(a) Place a new gasket on the throttle body.
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(b) Install the 1AC valve with the 4 screws.

2. INSTALL THROTTLE BODY
(See steps 2to 7 on pages EG1-210 and 211)



EG1-216

5S-FE ENGINE - FE ENGINE — MFI/SFI SYSTEM

EFl MAIN RELAY

MAEER-S
EFI EFI Main Realay ECM
154
o g f +B
ignition Swiich
A |—'HiIL-
HDAE IGN
i & P47 6A |
MAIN AMA2 Lo 1+ B1
FL G2
2.0L
Battery
IS
= ? -
(4T,
Mok . 1

EFI MAIN RELAY INSPECTION
7. REMOVE EFI MAIN RELAY

EFI Main Relay

FIdzT

2. INSPECT EFI MAIN RELAY
A. Inspect relay continuity
(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
(b) Check that there is no continuity between terminals 3
and 5.
If continuity is not as specified, replace the relay.

PORIT)

|

Ohrmrmetar

B. Inspect relay operation
(a) Apply battery voltage across terminals 1 and 2.
(b) Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If operation is not as specified, replace the relay.
3. REINSTALL EFI MAIN RELAY
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CIRCUIT OPENING RELAY

g
To To Starter Relay To ECM [STA)
EFI Main Relay _ o |
gnd ECM {+ B} I +B 5T
NI +8 % g lasa i
ﬂ“ ‘H % Cireuit Opaning Relay
1 WFP s
Data Link
Connectar 1 FP FC E1
Fuel
Pump ¥
To ECM (FC)
ot 556
0T

CIRCUIT OPENING RELAY REMOVAL AND
INSTALLATION

Glove Comparment

Glove Compartmeant Door

Ingtrument Panel
Undar Cover

Instrumant Lower Panel

Plas%
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Ohmmaler

@ {:-Dl'l‘ti.itl"

Continuiny

Na
Continuity

Ohmmatar
Pl4361

Continuity

C¥hrmmmatar

Battery

PED

CIRCUIT OPENING RELAY INSPECTION

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals ST and E1.

(b) Check that there is continuity between terminals +B
and FC.

(c) Check that there is no continuity between terminals +
B and FP.

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals ST and E1.

(b) Using an ohmmeter, check that there is continuity
between terminals +B and FP.
If operation is not as specified, replace the relay.
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ENGINE COOLANT TEMPERATURE
(ECT) SENSOR

40
20}
ECM sl
Engine Coolant Temp. Sensor s 1++BE” 2 s
W I at
e THW g
p—t E2 7
— [E21) g b
0.8
 E1 0.6}
0.4k
0.2}
)
_20 0 20 40 80 @0 100 120
(—4) (32) (BBI104)(1401(176)(212)(248]
TEMPERATURE °C [°F)
PR32 Fidhid
Pol=m R

ECT SENSOR INSPECTION

1. DRAIN ENGINE COOLANT
2. REMOVE ECT SENSOR

3. INSPECT ECT SENSOR RESISTANCE
Using an ohmmeter, measure the resistance between
the terminals.
Resistance:
Refer to the graph above
If the resistance is not as specified, replace the
sensor.
4. REINSTALL ECT SENSOR
5. FILL WITH ENGINE COOLANT
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INTAKE AIR TEMPERATURE (IAT)
SENSOR
e
m_
20t
ECM
Inteke Air Temp, Sansor +B 13:
A [ +B1) {8
THA 4l
LED E2 E2 =
== (E21) Wk
13 % 1F
= 08F
) [
E 0.8
R
+ L 0.2F
20 0 20 40 60 80 100 120
(-4} {32) (B8)(104){140)(178)(212) [248)
TEMPERATURE *“C ("F)
FAET PETDE
e ]
\  IAT Sansor IAT SENSOR INSPECTION =
% : 1. REMOVE IAT SENSOR
"-.1 i 'II

2. INSPECT IAT SENSOR RESISTANCE
| Using an ohmmeter, measure the resistance between
the terminals.
Resistance:
Refer to the graph above
If the resistance is not as specified, replace the
sensor.
3. REINSTALL IAT SENSOR

IAT Sensor

Ohmmaeter

fr—

]
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MANIFOLD ABSOLUTE PRESSURE
(MAP) SENSOR

D840
ECM
e —
=2 E2 (E21) (388) e e —— g
— {FIM I |
£t O WIE
i
L |
MAFP Sensor ! Ij
I-'Manimld .ﬂ.hﬁnluw'l ! | |
Pressure Senser ]-—4:'51 i | ! memHg
160 450 750 (840}
- : + —— kP2
) 20 60 100(112)
PRESSURE
FIN1 336 POl -~
1
| -

MAP SENSOR INSPECTION

1. INSPECT POWER SOURCE VOLTAGE OF MAP
SENSOR

(a) Disconnect the MAP sensor connector.

(b) Turn the ignition switch ON.

(c) Using a voltmeter measure the voltage between con—
nector terminals VC and E2 of the wiring harness side.
Voltage:

o L 475-525V

(d) Reconnect the MAP sensor connector.
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Excapt
California

Yaltmater
[

10

Othears

Waltmatar

1350
FO1EER
EIEI 3%

CIDEA

2. INSPECT POWER OUTPUT OF MAP SENSOR

(a) Turn the ignition switch ON.
(b) Disconnect the vacuum hose on the air intake cham—

ber side.

(c) Connect a voltmeter to terminals PIM and E2 of the
ECM, and measure the output voltage under ambient
atmospheric pressure.

(d) Apply vacuum to the MAP sensor in 13.3 kPa (100
mmHg, 3.94 in.Hg) segments to 66.7 kPa (500 mmHg,
19.69 in.HQ).

(e) Measure the voltage drop from step

(c) above for each

segment.

Voltage drop:

Applied
Vacuum
kPa
(mmHg
in.Hg)

13.3
(100
3.94)

26.7 I 40.0
(200 | (300
7.87) | 111.8)

53.5
(400
15.75)

66.7
(500
19.69)

Voltage
drop V

0.3-0.5

|
0.7-09 }1.1-13

L

15-17

19-21

VDR
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VSV FOR EGR
-
ECM
R
To EFl Main Relay
- 1 +8 [+B1)
WV
E1
POTA4T -
poacH

VSV INSPECTION (California)
1. REMOVE VSV
(a) Disconnect the following connectors and hoses:
(1) VSV for EGR (A) connector
(2) VSV for fuel pressure control (B) connector
(3) Vacuum hose (from EGR valve) from port E of
VSV (A)
(4) Vacuum hose (from port “Q” of EGR vacuum
modulator) from port G of VSV (A)
(5) Vacuum hose (from fuel pressure regulator) from
port E of VSV (B)
(6) Vacuum hose (from air intake chamber) from port
G of VSV (B)
(b) Remove the bolt and VSV assembly.

2. INSPECT VSV
A. Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance (Cold):
33-3911
If there is no continuity, replace the VSV.
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Dhmmeter

Q
oggal

Mo

Continuity ’_

‘h i
A

FlalE
EIE I
AR
)
-
e @ Filter
Battery
E
eI
i
3
P4

B. Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

C. Inspect VSV operation
(a) Check that air flows from port E to port G.

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

If operation is not as specified, replace the VSV.
3. REINSTALL VSV

VSV INSPECTION (Except California)™

1. REMOVE VSV
(a) Disconnect the following connector and hoses:
(1) VSV connector
(2) Vacuum hose (from EGR valve) from port E of
VSV
(3) Vacuum hose (from port “a” of EGR vacuum
modulator) from port G of VSV
(b) Remove the bolt and VSV.
2. INSPECT VSV
A. Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance (Cold):
33-3911
If there is no continuity, replace the VSV.
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B. Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity,. replace the VSV.

Chmmetar

C. Inspect VSV operation

i
' (a) Check that air flows from port E to port G.

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

If operation is not as specified, replace the VSV.
3. REINSTALL VSV

£ . AIE
£, Filtar

Batrery
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VSV FOR FUEL PRESSURE CONTROL
(California only)

1.

el -
ECM
I
To EFI Main Relay
— 1+B [+«B1)
WEV

T o~
PO1&dT = A7aE
B b -

VSV INSPECTION

REMOVE VSV

(a) Disconnect the following connectors and hoses:

(1) VSV for EGR (A) connector
(2) VSV for fuel pressure control (B) connector
(3) Vacuum hose (from EGR valve) from port E of VSV (A)
(4) Vacuum hose (from port “a” of EGR vacuum
modulator) from port G of VSV (A)
(5) Vacuum hose (from fuel pressure regulator) from
port E of VSV (B)
(6) Vacuum hose (from air intake chamber) from port
G of VSV (B)

(b) Remove the bolt and VSV assembly.

Dhmmatas

Continuity

2.
A.

Flald)

INSPECT VSV
Inspect VSV for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance (Cold):
33-3911

If there is no continuity, replace the VSV.



EG1-227
5S-FEENGINE _— MFI/SFI SYSTEM

Ohmmeter B. Inspect VSV for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

Continuity

C. Inspect VSV operation
(a) Check that air flows from pipe E to pipe G.

Fldl4]

(b) Apply battery voltage across the terminals.
(c) Check that air flows from pipe E to the filter.
If operation is not as specified, replace the VSV.

Battery

P

3. REINSTALL VSV
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A-C IDLE-UP VALVE

- B
ECM
To EFl Main Relay
-— a+B(+B1)
&0 ldla-Up Valve
—————tf1
i
hlhadd e

A/C IDLE- UP VALVE INSPECTION
1. REMOVE IDLE-UP VALVE
(a) Disconnect the following connector and hoses:
(1) Idle—up valve connector
(2) Air hose from air intake chamber
(3) Air hose from air tube
(b) Remove the 2 bolts and idle—up valve together with
the 2 air hoses.
(c) Disconnect the 2 air hoses from the idle—up valve.

2. INSPECT IDLE-UP VALVE

Continuity

A. Inspect idle—up valve for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Resistance (Cold):
30-3411
If there is no continuity, replace the idle—up valve.

B. Inspect idle—up valve for ground

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the idle—up valve.
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C. Inspect idle—up valve operation
(a) Check that air does not flow from port E to port F.

PR
E
)
37
e @) \
Bm““-.- ar
Plaim

(b) Apply battery voltage across the terminals.

(c) Check that air flows from port E to port F.
If operation is not as specified, replace the idle—up
valve.

3. REINSTALL IDLE- UP VALVE
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EGR GAS TEMPERATURE SENSOR

ECM

+B
| +EB1}

EGR Gas Temp. Sensor

EGR TG

Yalva

G E2 [E21]

El
I —

FL2EBD

EGR GAS TEMPERATURE SENSOR

INSPECTION
1. REMOVE EGR GAS TEMPERATURE SENSOR

FT— 2. INSPECT EGR GAS TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance between
the terminals.

Resistance:

64-97 KII at 508C (122@F)

11-16 kII at 100BC (212GF)

2—4 KII at 1508C (302@F)

If the resistance is not as specified, replace the
sensor.

FIEE0

3. REINSTALL EGR GAS TEMPERATURE SENSOR
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LEE LR
1. WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.
2. INSPECT FEEDBACK VOLTAGE
Connect the positive (+) probe of a voltmeter to
terminal VF1 of the data link connector 1 and nega—
tive (—) probe to terminal E1. Perform the test as
follows:
Warm up the oxygen sensor with the engine at 2,500 rpm
for approx. 90 seconds.
Using SST, connect terminals TE1 and E1 of the data link (Replace the ECM. ) |
connector 1. T
SST 09843-18020 Zero again "After replacing
And maintain engine speed at 2,500 rpm. 1 the oxygen sensor
. _—
|
1
Check the number of times the voltmeter needle fluctuates in 10 seconds. I
Less than 8 times 8 times Zero
or more
Warm up the oxygen sensor with the engine at 2,500 rpm ( Normal
for approx. 90 seconds. And maintain engine speed at
2,500 rpm.
- 8 times or more
Check the number of times the voltmeter needle fluctuates |
in 10 seconds.
Zero
Less than 8 times
Disconnect terminals TE1 and E1 of the data link I'
connector 1. And maintain engine speed at 2,500 rpm.
Measure voltage between terminals VF1 and E1.
:' o
1
More than 0 V Read and record diagnostic trouble codes. (See page EG1-297)
Normal code, code Malfunction code(s)
Nos. 21, 25 and 26 (Ex. code Nos. 21, 25 and 26)
(-_ Repair the relevant diagnostic trouble code:.J

CONTINUED ON PAGE EG1-232
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CONTINUED FROM PAGE EG1-231

.[T Repair the relevant diagnostic trouble cod?}

Malfunction code(s)
(Ex. code Nos. 21, 25 and 26)

ead and record diagnostic trouble codes. (See page
EG1-297)

Normal code, code Nos.
21,25 and 26

And maintain engine at 2,500 rpm.

Disconnect terminals TE1 and E1 of the data link connector 1. ‘

Measure voltage between terminals VF1 and E1.

av

Disconnect the PCV hose.

Measure voltage between terminals VF1 and E1.

ov More than 0 V

{: Repair (Over rich) :}

BY

equivalent simulation signal.

Disconnect the engine coolant temp. sensor connector and
connect resistor with a resistance of 4 — 8 k) or send an

Connect terminals TE1 and E1 of the data link connector 1.

Warm up the oxygen sensor with the engine at 2,500

approx. 90 seconds. And maintain engine at 2,500 rpm.

rpm for

Measure voltage between terminals VF1 and E1,

]

ov

CRY

-

\ "'FRepIace the oxygen sensor. _) -[:Repair (Over Lean))
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SUB OXYGEN SENSOR e

SUB OXYGEN SENSOR INSPECTION

INSPECT SUB OXYGEN SENSOR

HINT: Inspect only when code No. 27 is displayed.

(a) Cancel the diagnostic trouble code. (See page EG1-299)

(b) Warm up the engine until it reaches normal operating
temperature.

(c) MIT:

Drive for 5 minutes or more at a speed less than 80
km/h (50 mph) in 4th or 5th gear.

AIT:

Drive for 5 minutes or more at a speed less than 80
km/h (50 mph) in “D” position.

(d) Following the conditions in step (c), fully depress on
the accelerator pedal for 2 seconds or more.

(e) Stop the vehicle and turn the ignition switch OFF.

(f) Carry out steps (b), (c) and (d) again to test accelera—
tion. If code No.27 appears again, check the sub oxygen
sensor circuit. If the circuit is normal, replace the sub
oxygen sensor.



EG1-234
5S-FEENGINE _— MFI/SFI SYSTEM

ENGINE CONTROL MODULE (ECM)
ECM REMOVAL AND INSTALLATION

ECM Connector Glowe Comparimeant

\ Glove Companmeant Door

Instrumant Faneal
Undar Cowver

Instrurment Lower Panel

Py

ECM INSPECTION
(See page EG1-318)



EG1-235
5S-FEENGINE - MFI/SFI SYSTEM

FUEL CUT RPM

FUEL CUT RPM INSPECTION

1. WARM UP ENGINE

Allow the engine to warm up to normal operating
temperature.

2. CONNECT TACHOMETER TO ENGINE
Connect the test probe of a tachometer to terminal 1G
(-) of the data link connector 1.

NOTICE:

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

. As some tachometers are not compatible with this
ignition system, we recommend that you confirm

the compatibility of yours before use.

3. INSPECT FUEL CUT RPM

(a) Increase the engine speed to at least 2,500 rpm.

(b) Use a sound scope to 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 speed:
1,500 rpm

4. DISCONNECT TACHOMETER
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SERVICE SPECIFICATIONS
SERVICE DATA

Fuel pressure Fuel_p‘)‘r_essure atno vacuum | 285 = 304 kPa (2.7 = 3,1 kgffom®, 3B = 44 psi)
regulator
Fuel pump Resistance 02 = 3.00
Injector Resistance Approx. 13.8
Injection volume 48 — B8 em® (3.0 — 3.8 cu n.j per 15 sec.
Difference between each cylinder & em® (3.3 cu in.) er lasa
Fuel leakage Cma drop or |&8s par minute
Throttle body | Throttle body fully closed angle &
Throttle opener setting speed 1,300 — 1,600 rpm [w/ Cocling fan OFF)
Throttle Clearance between stop screw and lever
position O0mm (O in.) ¥ThA - EZ2 | 0.2 -E57kQ
sensor 0.50 mm (0.020 in.) IDL = EZ | 2.3 k() or less
0.70 mm (0.028 in.) IOL = E2 | Infinity
Throttle valve fully open WTh = EZ 20 =102 Kk}
WC —E2 | 26 =58k0
IAC valve Resistance (+B — ISCC or ISCO) 183 -2230
ECT sensor Resistance at —20°C {—4°F) 10 = 20k
a1t 0°C {32°F) 4 = Tk
at 20°C |88°F) 2 =3k
&t 40°C (104°F) | 0.8 — 1.3 k0
ot BO°C {(140°F) | 04 — Q.7 kD
st BO'C(178*F | 0.2 — 04 kD
IAT sensor Resistance st —20°C(—4°F) | 10 — Z0kD
st 0°C [32°F) | 4 — Tk
ot 20°C (BE*F) | 2 - 3kD
st 40°C (104°F | 0.8 — 1.3 kD
ot BO°C (140°F) | 04 — 0.7 kD
at BOC(178°F) | 0.2 — 04 k0
MAP sensor Power source voltage 4,76 — 626V
VSV for EG R Resistance ¥-380
VSV for Fuel Resistance -380
pressure
(California
only)
A/C idle —up Resistance 0 -340
valve
EG R gas Resistance at SO°C (122°F) | &4 — 97 ki
temperature ot 100°C (212°F) | 11 — 1B kB2
sensor gt 150°C (302°F) | 2 — 4k}
Fuel cut rpm Fuel return rpm 1.600 rpm
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TORQUE SPECIFICATIONS -
Part tightened M-m kgf.cm f1-IbF
Fuel line (Union bolt type) 29 300 22
Fuel line (Flare nut type — use SST) Fuel pump side 28 285 21
Others 30 310 22
Fuel tank band x Body 38 400 20
Fuel pump x Fuel tank 38 40 35 inolbf
Fuel pressure regulator x Delivery pipe 5.4 1 4E inbf
Fuel return pipe x Fuel pressure regulator 18 1956 14
Delivery pipe x Cylinder head 13 130 g
Fuel pulsation damper x Delivery pipe 34 350 25
Intake manifold x Cylinder head 18 185 14
Intake manifold stay x Intake manifold 22 220 18
Intake manifold stay x Cylinder block 43 425 N |
No.1 air intake chamber stay x Intake manifold 42 425 a1l
No.1 air intake chamber stay x Cylinder head 42 436 an
EGR pipe union nut 58 &00 43
EGR pipe x Intake manifold 13 130 -]
. Throttle body x Intake manifold 18 186 14
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COOLING SYSTEM

DESCRIPTION

This engine utilizes a pressurized forced circulation cooling system which includes a thermostat
equipped with a bypass valve mounted on the inlet side.

OPERATION
MATIE -
1AL Yalve
o 5 FROM HEATER
I} £
TO HEATER
Water Qutlat
e
TO RADIATOR
Water Pump ﬁ\
= Qil Cooler
'|-'
Thermosiat Water Inlet
FROM RADIATOR ’:’:j_‘_
POCaT4
FEEG

The cooling system is composed of the water jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, electric fan, hoses and other components.

Engine coolant which is heated in the water jacket is pumped to the radiator, through which an
electric fan blows air to cool the coolant as it passes through. Engine coolant which has been
cooled is then sent back to the engine by the water pump, where it cools the engine.

The water jacket is a network of channels in the shell of the cylinder block and cylinder head
through which coolant passes. It is designed to provide adequate cooling of the cylinders and
combustion chambers which become heated during engine operation.
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EG1-239

RADIATOR

The radiator performs the function of cooling the coolant which has passed through the water
jacket and become hot, and it is mounted in the front of the vehicle. The radiator consists of an
upper tank and lower tank, and a core which connects the two tanks. The upper tank contains the
inlet for coolant from the water jacket and the filler inlet. It also has a hose attached through
which excess coolant or steam can flow. The lower tank has an outlet and drain cock for the
coolant. The core contains many tubes through which coolant flows from the upper tank to the
lower tank as well as to cooling fins which radiate heat away from the coolant in the tubes. The
air sucked through the radiator by the electric fan, as well as the wind generated by the vehicle’s
travel, passes through the radiator, cooling the coolant. Models with automatic transmission
include an automatic transmission fluid cooler built into the lower tank of the radiator. A fan with
an electric motor is mounted behind the radiator to assist the flow of air through the radiator. The
fan operates when the engine coolant temperature becomes high in order to prevent it from be-
coming too high.

RADIATOR CAP

The radiator cap is a pressure type cap which seals the radiator, resulting in pressurization of the
radiator as the coolant expands. The pressurization prevents the coolant from boiling even when
the engine coolant temperature exceeds 100°C (212°F). A relief valve (pressurization valve) and a
vacuum valve (negative pressure valve) are built into the radiator cap. The relief valve opens and
lets steam escape through the overflow pipe when the pressure generated inside the cooling sys-
tem exceeds the limit (coolant temperature: 110-120°C (230-248°F), pressure; 58.8103.0 kpa
(0.6-1.05 kgf/cm?, 8.5-14.9 psi). The vacuum valve opens to alleviate the vacuum which develops
in the cooling system after the engine is stopped and the engine coolant temperature drops. The
valve’s opening allows the coolant in the reservoir tank to return to the cooling system.
RESERVOIR TANK

The reservoir tank is used to catch coolant which overflows from the cooling system as a result
of volumetric expansion when the coolant is heated. The coolant in the reservoir tank returns to
the radiator when the coolant temperature drops, thus keeping the radiator full at all times and
avoiding needless coolant loss.

Check the reservoir tank level to learn if the coolant needs to be replenished.

WATER PUMP

The water pump is used for forced circulation of coolant through the cooling system. It is
mounted on the front of the cylinder block and driven by a timing belt.

THERMOSTAT

The thermostat has a wax type bypass valve and is mounted in the water inlet housing. The
thermostat includes a type of automatic valve operated by fluctuations in the engine coolant
temperature. This valve closes when the engine coolant temperature drops, preventing the
circulation of coolant through the engine and thus permitting the engine to warm up rapidly. The
valve opens when the engine coolant temperature has risen, allowing the circulation of coolant.
Wax inside the thermostat expands when heated and contracts when cooled. Heating the wax
thus generates pressure which overpowers the force of the spring which keeps the valve closed,
thus opening the valve. When the wax cools, its contraction allows the force of the spring to take
effect once more, closing the valve. The thermostat in this engine operates at a temperature of
82@C (180GF).
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PREPARATION

SST (SPECIAL SERVICE TOOLYS) —
09228-06500 Oil Filter Wrench
ﬁ | 09230-01010 Radiator Service Tool Set
[ =l =R =¥ Gﬂg’f
o" o~

RECOMMENDED TOOLS -
) 'HE’ 09082—-00050 TOYOTA Electrical Tester Set
s
e

EQUIPMENT T

Heater Engine coolant temperature switch 1|

Radiator cap tester

Thermometer

Engine coolant temperature switch

Torque wrench

COOLANT

Item Capacity

Classification

Engine coolant (w/ Heater) 6.3 liters (6.7 US gts, 5.5 Imp. gts)

Ethylene—glycol base
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COOLANT CHECK AND
REPLACEMENT

1. CHECK ENGINE COOLANT LEVEL AT RESERVOIR
TANK

The engine coolant level should be between the

"LOW” and “FULL" lines.

If low, check for leaks and add engine coolant up to

the “FULL” line.

2. CHECK ENGINE COOLANT QUALITY
There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler hole,
and the engine coolant should be free from oil.
If excessively dirty, replace the engine coolant.
3. REPLACE ENGINE COOLANT
(a) Remove the radiator cap.
CAUTION: To avoid the danger of being burned, do not
remove It while the engine and radiator are still hot, as
fluid and steam can be blown out under pressure.
(b) Drain the engine coolant from the radiator drain cock
and engine drain plug. (Engine drain plug at the right
rear of cylinder block.)
(c) Close the drain cock and plug.

Torque (Engine drain plug):

13 N-m (130 kgf—cm, 9 ft—Ibf)
Diegin Plug (d) Slowly fill the system with coolant.
Use a good brand of ethylene—glycol base
o coolant and mix it according to the
manufacturer’s directions.
Using engine coolant which includes more than
5096 ethylene—glycol (but not more than 7096) is
recommended.

NOTICE:

. Do not use a alcohol type coolant.

. The engine coolant should be mixed with demineral—
ized water or distilled water.
Capacity (w/ Heater):
8.3 liters (6.7 US gts, 5.5 Imp.qts)
(a) Reinstall the radiator cap.
(f) Warm up the engine and check for leaks.
(g9) Recheck the engine coolant level and refill as neces—
sary.
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WATER PUMP .

COMPONENTS FOR REMOVAL AND
INSTALLATION

Water By-Pass Pipa

No. 1 Idier Pulley TR,
|
Tension Spring @
42 (428, 1) - =
l No. 2 Idier Pullay * O-Ring % J/ 5
é Water Pump Covar

| l \_J
# Gasket
Thermastat &
& CGasket

& Water Inket

| N-m (kgf-em, ft-Iof) | : Specified torque
# Mon-reusable part

B 355 Nogative () WATER PUMP REMOVAL

B *"‘T“""""JH““" 1. DISCONNECT NEGATIVE () TERMINAL CABLE
' FROM BATTERY

CAUTION: Work must be started after 90 seconds
from the time the Ignition switch is turned to the
“LOCK” position and the negative (—) terminal cable
is disconnected from the battery.

2. DRAIN ENGINE COOLANT (See page EG1-241)

PlaxE

3. REMOVE TIMING BELT (See page EG1-26)

4. REMOVE NO. 1 IDLER PULLEY AND TENSION
SPRING

Remove the bolt, pulley and tension spring.
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5. REMOVE NO.2 IDLER PULLEY

Remove the bolt and pulley.

6. DISCONNECT LOWER RADIATOR HOSE FROM
WATER INLET

7. REMOVE GENERATOR BELT ADJUSTING BAR
Remove the bolt and adjusting bar.

8. REMOVE WATER PUMP AND WATER PUMP
COVER ASSEMBLY
(a) Remove the 2 nuts holding the pump to the water
bypass pipe.

(b) Remove the 3 bolts in the sequence shown.

(c) Pull out the water pump together with the water pump
cover.

(d) Remove the gasket and 2 O-rings from the water
pump and water bypass pipe.

9. SEPARATE WATER PUMP AND WATER PUMP
COVER

Remove the 3 bolts, water pump and gasket from the

water pump cover.
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10. REMOVE WATER INLET AND THERMOSTAT FROM
WATER PUMP COVER
(a) Remove the 2 nuts and water inlet from the water
pump.
(b) Remove the thermostat.
(c) Remove the gasket from the thermostat.

WATER PUMP INSPECTION -
INSPECT WATER PUMP
Turn the pulley and check that the water pump bear—
ing moves smoothly and quietly.
WATER PUMP INSTALLATION —-

(See Components for Removal and Installation)
1. INSTALL THERMOSTAT AND WATER INLET TO
WATER PUMP COVER

(a) Install a new gasket to the thermostat.

(b) Align the jiggle valve of the thermostat with the upper
side of the stud bolt, and insert the thermostat in the
water pump.

HINT: The jiggle valve may be set within 5®of either

side of the prescribed position.

(c) Install the water inlet with the 2 nuts.
Torque: 8.8 N—-m (90 kgf—cm. 78 in.—Ibf)
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2. ASSEMBLE WATER PUMP AND WATER PUMP
COVER
Install a new gasket and the water pump to the pump
cover with the 3 bolts.
Torque: 9.3 N-m (95 kgf—cm, 82 In.—Ibf)

3. INSTALL WATER PUMP AND WATER PUMP
COVER ASSEMBLY
(a) Install new O-ring and gasket to water pump cover.

(b) Instal a new O-ring to the water bypass pipe.

(c) Apply soapy water to the O—ring on the water bypass
pipe.

(d) Connect the pump cover to the water bypass pipe.
Do not install the nuts yet.

(e) Install the water pump with the 3 bolts. Tighten the

bolts in the sequence shown.
Torque: 9.3 N—-m (95 kgf—cm, 82 in.—Ibf)
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(f) Install the 2 nuts holding the water pump cover to the
water bypass pipe.
Torque: 8.8 N—m (90 kgf—cm, 78 in.—Ibf)

4. INSTALL GENERATOR BELT ADJUSTING BAR

Temporarily install the adjusting bar with the bolt.

5. CONNECT LOWER RADIATOR HOSE TO WATER
INLET

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

Torque: 42 N—-m (425 kgf-cm, 31 ft—Ibf)

HINT: Use a bolt 35 mm (1.38 in.) in length.
(b) Check that the idler pulley moves smoothly.

7. TEMPORARILY INSTALL NO.1 IDLER PULLEY AND
TENSION SPRING

(a) Install the pulley with the bolt. Do not tighten the bolt

yet.
HINT: Use bolt 42 mm (1.65 in.) in length.

(b) Install the tension spring.

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

(d) Check that the idler pulley moves smoothly.
8. INSTALL TIMING BELT (See page EG1-33)
9. CONNECT NEGATIVE (-) TERMINAL CABLE TO
BATTERY
10. FILL WITH ENGINE COOLANT
(See page EG1-241)
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COMPONENTS FOR REMOVAL AND
INSTALLATION
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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 (See page EG1-241)
2. REMOVE OIL FILTER

Using SST, remove the oil filter.

SST 09228-06500

3. REMOVE WATER INLET AND THERMOSTAT

(a) Remove the 2 nuts and water inlet from the water
pump.

(b) Remove the thermostat.

(c) Remove the gasket from the thermostat.
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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.
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 rift:
8 mm (0.31 in.) or more at 95 ®C (203GF)
If the valve lift is not as specified, replace the thermo—
stat.
(d) Check that the valve spring is tight when the thermo—
stat is fully closed.
If not closed, replace the thermostat.

THERMOSTAT INSTALLATION

(See Components for Removal and Installation)

1. PLACE THERMOSTAT IN WATER PUMP

(a) Install a new gasket to the thermostat.

(b) Align the jiggle valve of the thermostat with the upper
side of the stud bolt, and insert the thermostat in the
water pump.

HINT: The jiggle valve may be set within 5@f either

side of the prescribed position.

2. INSTALL WATER INLET

Install the water inlet with the 2 nuts.
Torque: 8.8 N—-m (90 kgf—cm, 78in.—Ibf)



EG1-249
5S-FEENGINE _— COOLING SYSTEM

3. INSTALL OIL FILTER
(a) Clean the oll filter contact surface on the filter
mounting.

(b) Lubricate the filter rubber gasket with engine oil.

L SR

(c) Tighten the oil filter by hand until the rubber gasket
contacts the seat of the filter mounting. Then using
SST, give it an additional 3/4 turn to seat the oil filter.
SST 09228-06500

4. FILL WITH ENGINE OIL
5. FILL WITH ENGINE COOLANT (SEE PAGE EG1-241)
6. START ENGINE AND CHECK FOR LEAKS

7. CHECK ENGINE OIL LEVEL

The oil level should be between the “L” and “F” marks
on the dipstick.

If low, check for leakage and add oil up to “F” mark.
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RADIATOR
RADIATOR CLEANING

Using water or a steam cleaner, remove any mud or

dirt from the radiator core.
NOTICE: If using a high pressure type cleaner, be care—
full not to deform the fins of the radiator core. If the
cleaner nozzle pressure is 2,942 — 3,432 kPa (30 — 35
kgflcm ® 427 — 498 psi), keep a distance of at least 40
cm (15.75 in.) between the radiator core and cleaner
nozzle.

RADIATOR INSPECTION

1. INSPECT RADIATOR CAP
NOTICE: When performing steps (a) and (b) below, keep
the radiator pump tester at an angle of over 30 3 above
the horizontal.

(a) Using a radiator cap tester, slowly pump the tester
and check that air is coming from the relief valve.
Pump speed:

1 push/ 3 seconds or more

NOTICE: Push the pump at a constant speed.
If air is not coming from the relief valve, replace the
radiator cap.
(b) Pump the tester several times and measure the relief

valve opening pressure.

Pump speed:

1 at time

1 push/1 second or less

2nd time or more

Any speed

Standard opening pressure:

74-103 kPa

(0.75-1.05 kgf/cm ® 10.7 — 14.9 psi)

Minimum opening pressure:

59 kPa (0.6 kgf/cm ® 8.5 psi)
If the opening pressure is less than minimum, replace
the radiator cap.
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2. INSPECT COOLING SYSTEM FOR LEAKS

(a) Fill the radiator with coolant and attach a radiator cap
tester.

(b) Warm up the engine.

(c) Pump it to 118 kPa (1.2 kgf/lcm® 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.
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COMPONENTS FOR REMOVAL AND
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RADIATOR REMOVAL

1. DISCONNECT NEGATIVE (-) TERMINAL CABLE
FROM BATTERY

CAUTION: Work must be started after 90 seconds from

the time the ignition switch is turned to the “LOCK”

position and the negative (-) terminal cable is discon—

nected from the battery.
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2. DRAIN ENGINE COOLANT (See page EG1-241)
3. w/ CRUISE CONTROL SYSTEM:
REMOVE CRUISE CONTROL ACTUATOR COVER
4. DISCONNECT ENGINE COOLANT TEMPERATURE
SWITCH CONNECTOR FROM FAN SHROUD
5. DISCONNECT ELECTRIC COOLING FAN
CONNECTORS

6. DISCONNECT RADIATOR HOSES
(a) Disconnect the upper hose from the radiator side.
(b) Disconnect the lower from the water inlet pipe.
7. DISCONNECT ENGINE COOLANT RESERVOIR
HOSE

8. AT
DISCONNECT OIL COOLER HOSES

9. REMOVE RADIATOR AND ELECTRIC COOLING
FANS
(a) Remove the 2 bolts and 2 upper supports.
(b) Lift out the radiator.
(c) Remove the 2 lower radiator supports.

10. REMOVE RADIATOR LOWER HOSE
11. A/IT:
REMOVE A/T OIL COOLER HOSES
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12. REMOVE ENGINE COOLANT TEMPERATURE
SWITCH WIRE

13. REMOVE ELECTRIC COOLING FANS FROM
RADIATOR
Remove the 8 bolts and cooling fans.

14. REMOVE ENGINE COOLANT TEMPERATURE
SWITCH
(a) Remove the engine coolant temperature switch.
(b) Remove the O-ring.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY
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RADIATOR DISASSEMBLY

1. ASSEMBLE SST

SST 09230-01010

(a) Install the claw to the overhaul handle, inserting it in
the hole in part “A” as shown in the diagram.

(b) While gripping the handle, adjust the stopper bolt so

Partl "A"

Stopper Boll

that dimension “B” shown in the diagram is 0.2—0.5

mm (0.008-0.020 in.).
e NOTICE: If this adjustment is not performed, the claw

Cwerhaul Handle

may be damaged.
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2. UNCAULK LOCK PLATES

Using SST to release the caulking, squeeze the handle
until stopped by the stopper bolt.

SST 09230-01010

3. REMOVE TANKS AND O-RINGS

(a) Lightly tap the radiator hose inlet (or outlet) with a
soft—faced hammer and remove the tank.

(b) Remove the O-ring.

4. AIT:

REMOVE OIL COOLER FROM LOWER TANK

(a) Remove the pipes.

HINT: Make a note of the direction to face the pipes.
(b) Remove the nuts and plate washers.

(c) Remove the oil cooler and 0-rings.

RADIATOR ASSEMBLY
(See Components for Disassembly and Assembly)
1. AT
INSTALL OIL COOLER TO LOWER TANK
(a) Clean the O—ring contact surface of the lower tank
and oil cooler.
(b) Install new 0—rings (1) to the oil cooler (2).
(c) Install the oil cooler with the 0—rings to the lower
tank (3).

(d) Install the plate washers (4) and nuts (5). Torque the

nuts.
Torque: 8.3 N—-m (85 kgf—cm, 74 in.—Ibf)
(e) Install the pipes (6).
Torque: 22 N—m (220 kgf-cm, 16 ft—Ibf)
HINT: Face the pipes in the same direction as before
disassembly.
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2. INSPECT LOCK PLATE

Inspect the lock plate for damage.

HINT:

» If the sides of the lock plate groove are deformed,
reassembly of the tank will be impossible.

» 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. There—
fore, repair or replace if necessary.

3. INSTALL NEW O-RINGS AND TANKS

(a) 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.

(b) Install the tank without damaging the 0—ring.
(c) Tap the lock plate with a soft—faced hammer so that
there is no gap between it and the tank.

4. 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 is 7.7 mm
(0.03in.)

5. CAULK LOCK PLATE
(a) Lightly press SST against the lock plate in the order
shown in the illustration.
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After repeating this a few times, fully caulk the lock
plate by squeezing the handle until stopped by the
stopper plate.

SST 09230 — 01010

HINT:
* Do not stake the areas protruding around the
pipes, brackets or tank ribs.

* The points shown in the illustration and oil cooler
near here (A/T) cannot be staked with the SST.
Use a plier or like object and be careful not to
damage the core plates.

(b) Check the lock plate height (H) after completing the
caulking.
Plate height:
7.75-8.25 mm (0-3051-0.3248 in.)
If not within the specified height, adjust the stopper
bolt of the handle again and perform the caulking
again.

6. INSPECT FOR WATER LEAKS

(a) Tighten the drain cock.

(b) Plug the inlet and outlet pipes of the radiator with
SST.
SST 09230 — 01010

(c) Using a radiator cap tester, apply pressure to the
radiator.
Test pressure:
177 kPa (1.8 kgf/cm ® 26 psi)
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(d) Inspect for water leaks.

HINT: On radiators with resin tanks, there is a clear—
ance between the tank and lock plate where a minute
amount of air will remain, giving the appearance of an
air leak when the radiator is submerged in water.
Therefore, before performing the water leak test, first
switch the radiator around in the water until all air
bubbles disappear.

7. PAINT LOCK PLATES

HINT: If the water leak test checks out okay, allow the
radiator to completely dry and then paint the lock
plates.

RADIATOR INSTALLATION

(See Components for Removal and installation)

1. INSTALL ENGINE COOLANT TEMPERATURE
SWITCH

(a) Install a new O-ring to the engine coolant tempera—
ture switch.

(b) Install the engine coolant temperature switch.

2. INSTALL ELECTRIC COOLING FANS TO RADIATOR
Install the cooling fans with the 8 bolts.

3. INSTALL ENGINE COOLANT TEMPERATURE
SWITCH WIRE
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4. AT
INSTALL A/T OIL COOLER HOSES
5. INSTALL RADIATOR LOWER HOSE

6. INSTALL RADIATOR AND ELECTRIC COOLING
FANS
(a) Place the 2 lower radiator supports in position on the
body.

(b) Place the radiator in position, and install the 2 upper
supports with the 2 bolts.
HINT: After installation, check that the rubber cushion
(A) of the support is not depressed.
Torque: 13 N—-m (130 kgf—cm, 9 ft—Ibf)

7. AIT:
CONNECT OIL COOLER HOSES

8. CONNECT ENGINE COOLANT RESERVOIR HOSE
9. CONNECT RADIATOR HOSES
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10. CONNECT ELECTRIC COOLING FAN CONNECTORS
11. CONNECT ENGINE COOLANT TEMPERATURE
SWITCH CONNECTOR TO FAN SHROUD
12. w/ CRUISE CONTROL SYSTEM:
INSTAL