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x FOREWORD
This repair manual has been prepared to provide information covering general service repairs for thie 1KZ—
TE engine equipped on the TOYOTA HILUX.

Applicable models: K2ZN165 series

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

Manual Name Pub No

EWD307F* HILUX Electneal Winng Diagram

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

TOYOTA MOTOR CORPORATION

Semis’:

@i999 TOYOTA MOTOR CORPORATION
All rights reserved. This book may not be repro-
duced or copied, in whole or in part, without the
written permission of Toyota Motor Corporation.
First Printina’ Jun. 11. 1998 01-990611-00-2
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HOW TO USE THIS MANUAL _ .
GENERAL INFORMATION odt +
1. INDEX < Dee — 7
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.2. PRECAUTION c
At the beginning of each section, a PRECAUTION is given that pertains to all repair operations contained
in that section.

Read these precautions before starting any repair task.
3. 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-9.
Be sure to read this before performing troubleshooting.
4. PREPARATION
Preparation lists the SST (Special Service Tools), recommended toals, equipment, lubricant and SSM (Spe-
cial Service Materials) which should be prepared before beginning the operation and explains the purpose
of each one. *
5. REPAIR PROCEDURES
Most repair operations begin with an overview illustration. It identifies the components and shows how the

{N-1
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parts fit together. ' ‘ : “ “ vs
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INTRODUCTION — HOW TO USE THIS MANUAL

The procedures are presented in a step-by-step format.
e The illustration shows what to do afd where to do it.
* The task heading tells what to do.
« — The detailed text teils how to perform the task and gives other information such as specifications

and warnings. , i

eee 5 “ my

" wether

rin | Example
. : ” " Taskheadiigwhaliods TM

ha toot . ue

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE
(a) Place SST and a dial indicator onto the overdrive brake pis-

ton as shown in the illustration.

’ ' - « SST 09350-30020 (09350-0061 2) 7 “F
flustration: 7 a8

what to do and where Set part No. _ Component part No. ne

Detalieg text: how todo task ~
sos . (b) Measure the stroke applying and releasing the compressed :

“ . . aw (392 —-785 kPa, 4 — 8 kgf/cm? or 57 — 114 psi) as shown
é

In the illustration, .

Piston stroke: 1.40 — 1.70 mm (0.0551 — 0.0869 In.) *

ale Sop t toe Th gy Ara 84 TERRA wa hey a thy lre ot Specification a
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 informa-
tion. Important specifications and warnings always stand out in bold type.
6. REFERENCES i
References have been kept to a minimum. However, when they are required you are given the page to refer
to.

7. SPECIFICATIONS 7
Specifications are presented in bold type throughout the text where needed You never have to leave the
procedure to look up your specifications. They are also found in Service Specifications section for quick ref-
erence.

8. CAUTIONS, NOTICES, HINTS; ‘sat {
¢ CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or other

| people. i
t « 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,
9. SIUNIT
The UNITS given in this manual are primarily expressed according to the SI UNIT (International System of
Unit), and aiternately expressed in the metric system and in the English System.
Example:

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

4
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B09246

IDENTIFICATION INFORMATION __
ENGINE SERIAL NUMBER
The engine serial number is stamped on the engine block, as
shown tn the illustration.
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‘__ INTRODUCTION _— REPATR INSTRUCTIONS

(a)

(b)

P23717 (c}

(d)

(f)

(g)

REPAIR INSTRUCTIONS
GENERAL INFORMATION
BASIC REPAIR HINT

al

Use fender, seat and floor covers to keep the vehicle
clean and prevent damage.
During disassembly, keep parts in the appropriate order
to facilitate reassembly.
Observe the following operations:
(1) Before performing electrical work, disconnect the

negative (-) terminal cable from the battery.
(2) If it is necessary to disconnect the battery for in-

spection or repair, always disconnect the negative
(-) terminal cable which is grounded to the vehicle
body.

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

(4) Clean the battery terminals and cable ends with a
clean shop rag. Do not scrape them with a file or oth-
er abrasive objects.

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

(6) Be sure the cover for the positive (+) terminal is
properly in place.

Check hose and wiring connectors to make sure that they
are secure and correct.
Non-reusable parts
(1) Always replace cotter pins, gaskets, O-rings and oil

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

illustrations by the °#” symbol.
Precoated parts
Precoated parts are bolts and nuts, etc. that are coated
with a seal lock adhesive at the factory.
(1) If a precoated part is retightened, loosened or

caused to move in any way, it must be recoated with
the specified adhesive.

(2) 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.

(3) Precoated parts are indicated in the component il-
lustrations by the ”*” symbol.

When necessary, use a sealer on gaskets to prevent
leaks.
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77> INTRODUCTION — REPAIR INSTRUCTIONS

(h) Carefully observe all specifications for bolt tightening
J torques. Always use a torque wrench.

fa (i) | Use of special service tools (SST) and special service ma-
ye] » terials (SSM) may be required, depending on the nature

7 gle ‘ “ uigi of the repair. Be sure to use SST and SSM where speci-
o % 10> fled and follow the proper work procedure. A list of SST
oo “+ *=* and SSM can be found in section PP (Preparation) in this

atone - manual.

ASPs IN GUAR o

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

Medium Current Fuse and High Current Fuse
Equal Amperage Rat!

chhe

cE “4

BE1367

1

IHustration Symbol Part Name Abbreviation | |
i

OL FUSE FUSE ,
BES594 (No365

~ ‘ fro — MEDIUM CURRENT FUSE M-FUSE
p BEGES5 INO366 | i

ge HIGH CURRENT FUSE H-FUSE
BE5S96 iNO367

OZ. 4y td Lean A
« oF — FUSIBLE LINK . FL

alger a , BE6S97 wo3e7 ,
ecIE 4 ‘5 erit toe Wiz . pat CIRCUIT BREAKER CB NR,

BEBS9S: INO368 *

“oten} yO ava ~ of donsiw a un mw SFE (8) ton vooo78
2102 ~ Em gL rm ne tone ‘ ~—

wate w . a) (k) Care must be taken when jacking up and supporting the
ay ae vehicle. Be sure to lift and support the vehicle at the prop-

‘+ er locations.

s2ort Sf sotal leven SpUBD MUUOBY e « Cancel the parking brake on the level place and
awob- Beal am, or) 2» 9 shift the transmission in Neutral (or N position).

na) & hoe % e — When jacking up the front wheels of the vehicie at
opal ysm ft “te first place stoppers behind the rear wheels.

« When jacking up the rear wheels of the vehicle at
first place stoppers behind the rear wheels.
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INTRODUCTION — REPATRINSTRUCTIONS

When either the front or rear wheels only should be
jacked up, set rigid racks and place stoppers in front
and behind the other wheels on the ground.
After the vehicle is jacked up, be sure to support 8
on rigid racks. It is extremely dangerous to do any
work on a vehicle raised on a jack alone, even for
a small job that can be finished quickly.

() | Observe the following precautions to avoid damage to the
following parts:

IN-6

~

~9Qe

(1)
ape nts um? ars do aeat nminel

- (2)
WRONG CORRECT ___ ‘

n
a

m
 ine

t

INO253

— (3)
CORRECT

- (4)

(5)

INO252 (6)

wae ee re (7)
“oe a das viene

bop accis leval ant ne ola neoben ant (8)

\ * ® - ty
6 aio ne

cai

in ak ir an
a yanipninded a: oi

| 7} Lo_ _ Peare

a Mut |

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

ity.)

‘fl.

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

To pull apart electrical connectors, pull on the con-
nector itself, not the wires.
Be careful not to drop electrical components, such
as sensors or relays. If they are dropped on a hard
floor, they should be replaced and not reused.
When steam cleaning an engine, protect the elec-
tronic components, air filter and emission—related
components from water
Never use an impact wrench to remove or instalt
temperature switches or temperature sensors.

When checking continuity at the wire connector, in-
sert the tester probe carefully to prevent terminals
from bending.
When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step-down
adapter for adjustment. Once the hose has been
stretched, it may leak.
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(m) Tag hoses before disconnecting them:
(14> When disconnecting vacuum hoses, use tags to

identify how they should be reconnected. <4
(2) After completing a job, double check that the vacu-

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

(n) Unless otherwise stated, all resistance is measured at an
ambient temperature of 20°C (68°F). Because the resis-

INooo2 tance may be outside specifications if measured at high
temperatures immediately after the vehicle has been run-
ning, measurement should be made when the engine has
cooled down.

een
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FOR ALL OF VEHICLES _

PRECAUTION 7 _
1. IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM
For vehicles with mobile communication systems such as two-way radios and ceilular telephones, observe
the following precautions. .

2.

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

(2) install the antenna feeder at least 20 cm (7.87 in.) away from the ECU and sensors of the ve-
hicle’s electronic systems. For details about ECU and sensors locations, refer to the section on
the applicable component.

(3) Avoid winding the antenna feeder together with the other wiring as much as possible, and also
avoid running the antenna feeder parallel with other wire harnesses.

(4) Check that the antenna and feeder are correctly adjusted.
(5) Do not install powerful mobile communications system.
FOR USING HAND-HELD TESTER

CAUTION:
Observe the following items for safety reasons:

Before using the hand-held tester, the hand-held tester’s operator manual should be read
throughly.
Be sure to route all cables securely when driving with the hand-held tester connected to the
vehicle. (i.e. Keep cables away from feet, pedals, steering wheel and shift lever.)
Two persons are required when test driving with the hand-held tester, one person to drive the
vehicle and one person to operate the hand-held tester.
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SYSTEMS

HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS
GENERAL INFORMATION ~”
A large number of ECU controlled systems are used in the HILUX. In general, the ECU controlled 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, troubleshooting of
these systems 1s 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 problem. This
manual 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:

System Page

Engine DI-1

The troubleshooting procedure and how to make use of it are described on the above pages.
FOR USING HAND-HELD TESTER

* Before using the hand-held tester, the hand held—-tester’s operator manual should be read throughly.
e — Ifthe hand—heid tester cannot communicate with ECU controlled systems when you have connected

the cable of the hand-held tester to DLC3, turned the ignition switch ON and operated the scan tool,
there is a problem on the vehicle side or tool side.
(1) If communication is normal when the tool is connected to another vehicle, inspect the diagnosis

data link line (Bus @line) or ECU power circuit of the vehicle.
(2) _ If communication ts still not possible when the tool is connected to another vehicle, the problem

is probably in the tool itself, so perform the Self Test procedures outlined in the Tester Operator's
Manual.

- o>
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SYSTEMS

HOW TO PROCEED WITH TROUBLESHOOTING
Carry out troubleshooting in accordance with the procedure on the following page. Here, only the basic pro-
cedure 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.

(051-08.

woe . a

(Vehicle Brought to Workshop)

uv ;
1 Customer Problem Ask the customer about the conditions and the

Analysis -” environment when the problem occurred.

‘2 Symptom Confirmation 3 ts
and Diagnostic Trouble em Symptom Simulation ‘ moo.
Code Check ar
r | 2,3 's ve

a Confirm the symptoms and the problem conditions,
and check the diagnostic trouble codes.

& (When the problem symptoms do not appear
during confirmation, use the symptom simulation
method described later on.) .

ww
4 Diagnostic Trouble

Code Chart

Problem Symptoms Table

4,5,6

| Check the results obtained in Step 2, then confirm
the inspection procedure for the system or the part
which should be checked using the diagnostic

6 Circuit Inspection or Parts trouble code chart or the problem symptoms table.

Inspection

7

7 Repair Check and repair the affected system or part in
accordance with the instructions in Step 6.ie

8
After completing repairs, confirm that the problem
has been eliminated.
(If the problem is not reproduced, perform the
confirmation test under the same conditions and
in the same environment as when it occurred for
the first time.)

8 Confirmation Test

Ee
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1. CUSTOMER PROBLEM ANALYSIS
In troubleshooting, the problem symptoms must bé 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 Point in the Problem Analysis: . we 2
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 reference
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

@ What Vehicle model, system name . ne
@ When Date, time, occurrence frequency ge . ;
@ Where Road conditions vem ;
@ Under what conditions?
® How did it happen?

Running conditions, driving conditions, weather conditions
Problem symptoms

3 ii

a en wo « ot
(Sample) Engine control system check sheet. re]

CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet Hapector’s a

Customer's Name Model and Model
Year

Driver’s Name Frame No.

Bee eric Engine Model

License No. Odometer Reading Ks

i=) Engine does O Engine does not crank O No initial combustion CO No complete combustion
OC Difficult to O Engine cranks slowly

Start O Other
Q—€ 7 Oincorrect first idle = Idling rpm is abnormal O High( rpm) OLow( rpm)
$ | GPoorldting | Rough idling other
E
&@|OPoor D Hesitation O Back fire D Muffler expiosion (after—fire) D Surging
E Drive ability | Knocking O Other
8 D Soon after starting D After accelerator pedal depressed
© | ClEngine Stall | O After accelerator pedal released O During A/C operation

C Shifting from N to D O Other

rs

» ‘a
stant CO Sometimes ( times per day/monti
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2. SYMPTOM CONFIRMATION AND DIAGNOSTIC TROUBLE CODE CHECK a
The diagnostic system in the HILUX fulfills variots 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
at the time of occurrence, to be output by the technician 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 cah
be performed effectively. Diagnostic functions are incorporated in the following systems in the HILUX.

Systam Diagnostic Trouble | Input Signal Check Other Diagnosis

vs ~* Code Check (Sensor Check) Function
Engine oO O Diagnostic Test

(with Test Mode) Mode

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 operating 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.

ns:

r DIAGNOSTIC TROUBLE CODE CHECK PROCEDURE
Diagnostic Trouble

Code Check (Make a
note of and then clear)

Confirmation

of Symptoms
Diagnostic Trouble
Code Check

Problem Condition

Same diagnosticDiagnostic Trouble
Code Display

bs
ce ae eee

Problem symptoms
exist

—

trouble code is
displayed

Problem is still occurring in the diagnostic
circuit

| Gir By

No problem
“symptoms exist

Normal code is
displayed

The probiem is still occurring in a place
other than in the diagnostic circuit
(The diagnostic trouble code displayed
first is etther for a past problem or itis a
secondary problem)

The problem occurred in the diagnostic
circuit in the past

| [Normal Code Dispiay, Problem symptoms
exist _

Normai code is
displayed

The problem ts still occurring in a place
other than in the diagnostic circuit _

No problem
Symptoms exist

Normal code is
displayed

The problem occurred in a place other
than in the diagnostic circuit in the past
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Taking into account the Bhonatediby foachtewy Bokiagiiaw. tomiserd withcorybleshooting using the
diagnostic trouble code check 1s 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.

Ae ee

3 4 ;

bd ae Diagnostic trouble code check bed

JI *
Making a note of and cleanng of the diagnostic trouble codes displayed

Uf ‘_Maidcig ons tuc bamubics ad gatuc aH mye
Symptom confirmation i 4

Problem symptoms| | No problem symptoms
exist exist 4

£ Bi
Simulation test using the symptom
simulation methods

mee te oe case ateem om ene “ —p oy
ae oon ARE fo. 4

~ ~ Diagnostic trouble code check :
inl j

@ Diagnostic trouble code displayed @ Normal code displayed e Normal code displayed
@ Problem symptoms exist @ Problem symptoms exist © No problem symptoms exist!

wdub <b et
| Troubleshooting of problem indicated Troubleshooting of each System Normal
by diagnostic trouble code problem symptom If a diagnostic trouble code was

displayed in the initial diagnostic
; trouble code check, it indicates
at La that the trouble may have occurred

in a wire harness or connector in
—* 2 tomar that circuit in the past Therefore,

' check the wire harness and con-
ee ee anne Cone nectors (See page IN-20).

sisdiv :
~ oe

Sy ) 1) . wR ete. whey . a |

a, on \ 2 |
Ay We Ke qo af ver soft * tiv pnotte ,
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3. SYMPTOM SIMULATION . wt
The most difficult case in troubleshooting is wherrthere are no problem symptoms occurring. In such cases,
a thorough 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 how 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 en-
gine 1s cold, or for a problem which occurs due to vibration caused by the road during driving, etc., the prob-
lem 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) is likely cause for problem which
is difficult to reproduce, the symptom simulation tests introduced here are effective measures in that the ex-
ternal 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 symp-
toms before starting 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 symp-
toms at the same time. Refer to the problem symptoms table for each system to narrow down the possible
causes of the symptom.

1 VIBRATION METHOD: When vibration seems to be the major cause.

CONNECTORS
Slightly shake the connector vertically and horizontally. Ss

30D a

me * ~

WIRE HARNESS

Slightly shake the wire harness vertically and horizontally. _~
The connector joint, fulcrum of the vibration, and body
through portion are the major areas to be checked thorough-
ly. wn

—
| Swing Slightly

FI2331
F12332

PARTS AND SENSOR Vibrate Slightly

Apply slight vibration with a finger to the part of the sensor
considered to be the problem cause and check that the
maifunction occurs.

HINT: Applying strong vibration to relays may result in open
relays.

F12330

vo7268
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ie te ry
_

Abe

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

~aat the component that is the likely cause of the malfunction
“7a hair dryer or similar obyect. Check to see if the malfunction

curs.

NOTICE:
-) Do not heat to more than 60°C (140°F). (Temperature

ig limited not to damage the components.)
2) Do not apply heat directly to parts in the ECU.

FI2334

3 | WATER SPRINKLING METHOD: When the malfunction seems to occur on a rainy day or ina
high-humidity condition.

Sonnkle water onto the vehicle and check to see if the malfunc-
3n occurs. \

NOTICE: ‘
‘1) Never sprinkle water directly into the engine

compartment, but indirectly change the temperature and
humidity by applying water spray onto the radiator front
surface.

2) Never apply water directly onto the electronic
components.

-INT:
ita vehicle is subject to water leakage, the leaked water may

| -ontaminate the ECU. When testing a vehicle with a water leak-
3e problem, special caution must be taken.

* afle

4 | OTHER: When a malfunction seems to occur when

Turn on all electrical loads including the heater blower, head
ghts, rear window defogger, etc. and check to see if the mal-
nection occurs.

o | hua ~

FI2336

V07469
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4. DIAGNOSTIC TROUBLE CODE CHART :
The inspection procedure is shown in the table below. This table permits efficient and accurate troubleshoot-
ing using the diagnostic trouble codes displayed in the diagnostic trouble code check. Proceed with trouble-
shooting 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

@ DTC No.
Indicates the diagnostic trouble code.

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

© Detection item
Indicates the system of the problem or
contents of the problem.

l
DIAGNOSTIC TROUBLE CODE CHART

HINT: Band feta | am tm ie ihe en Senre ptvbordeeen oo
Parameters listed in the chart may nof be exactly the same as your reading due to the type of instrument or other
factors.
If a njalfunction code is displayed during the DTC check in check (test) mgde, check the circuit for that code
listed in the table below. For details of each code, turn to the page referréd to under the "See page” for the
respeptive "DTC No.” in the DTC chart.

ba

nee Check Engine 2
DTC No ue Warming Light
(See page) Detection Item : Trouble Area Normal Moge| MEMOry

Test Node

® Open or short in crankshaft position sensor circuit
12 Crankshaft Position Sensor Circuit # Crankshaft position sensor ON/NA O

(Di- 12) Malfunction
@ Engine ECU

5 ® Open or short in engine speed sensor circuit
13 Engine Speed Sensor Circuit © Engine speed sensor{Di - 28) Malfunction Engine ECU ON/NA O

\ 1 ® Open or short in E-VRV for main actuator circuit
' © E-VAV for main actuator

15 Diesel Throttle Control Circuit @ Diesel throttle position sensor circuit = O
(DI - 32) Malfunction @ Diesel throttle position sensor ON/NA

_ | © Main actuator a
© Vacuum hose disconnected or blocked
@ Engine ECU

Interior IC Malfunction @ Engine ECU
es Seen s

t

. |
a

ne mes seer cote nite teats oom neta Anon em iar eee oo a ee ee I!



Donated by Andrew Schauer cruisercult com
INTRODUCTION ~ HOWTO TROUBLESHOOT ECU CONTROLLED IN-17

SYSTEMS

5. PROBLEM SYMPTOMS TABLE : ' wm wil ‘
Yhe suspect circuits or parts for each problem symptdm are shown in the table below. Use this table to trou-
dieshoot the problem when a Normal” code is displayed in the diagnostic trouble code check but the prob-
2m 1s still occurring. Numbers in the table indicate the inspection order in which the circuits or parts should
=e checked. —
“INT: _
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 system, or that
the problem is occurring in a system other than the diagnostic system.

——-- -- | @Page
{ Indicates the page where the flow chart for each circuit

's located. : ~ on

@ Circuit Inspection, Inspection Order
Indicates the circuit which needs to be checked for each problem wo paeD ac’ ert et ane ert ons
symptom. Check in the order indicated by the numbers. aq ert nvbetr

~ ys gnen

.

© Circuit or Part Name
@ Problem Symptom Indicates the circutt or part which needs to be checked. d

PROBLEM SYMPTOMS TABLE — -

X v
Symptom Suspect Area See page

1 Starter ST-3Engine does not crank (Does not start)8 _ \2 Starter relay ST-14
EGU power source circuit DI-93

No initial combustion (Does not start) 2 Pre-heating system s sT-1
3 Compression ~ EM-2
4 Engine ECU TM > IN-20
1 Pre-heating system ST-1

& 2 Starter signal circuit DI-115

d 4 | Water temperature sensor ; | s ED-10
Cold engine (Difficult to start) V4 Injector

5. Fuel filter vn | Le aa FUHI
6 Diesel throttle body * i | DI-26

et ‘ 7 Engine ECU IN-20

1 Starter signal circurt DI-116
2 Injector

3 Fuel filter
ed ~e <

4 Diesel throttle body
5 Engine ECU _

1 Fuel filter
2 Diesel throttle body

ECU
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6. CIRCUIT INSPECTION
How to read and use each page is shown below

® Diagnostic Trouble Code No. and Detection Item

ao
t© Circuit Description

The major role and operation, etc. of the circuit
and its component parts are explained.

DTC 12
tion

ry

Crankshaft Position SenSor Circuit Malfunc-

vACIRCUIT DESCRIPTION

contrat And NE signa! is used for injection volume control also

The crankshaft position sensor in the Engine Control System contains signal plate and a pickup col BBE ‘signal
The TOC signal plate has 1 tooth on tts outer circumterence The TDG signal sensor generates 1 signal for every engine

revolution The engine ECU detects the top dead center by the TDC signals The NE signal plate has 52 teeth and 1s

mounted in the supply pump The NE signal sensor generates $2 signais of engine 2 revolubons The engine ECU detects

the engine speed and cam Ift pasition of the supply pump The engine ECU uses TDC signal and NE signais tor injection

w
e

DTC No OTC Detect ng Condition, Ti

ible Area

12 No TDC signat to engine ECU at 500 rpm or more orreult
rankshaft

@ Engi

@ Open or short in cra Inkshaft position sensor

sensor,

CU S|

t |
WIRING DIAGRAM

2
e

‘o t Engne ECU

Crankshaft Posrti6n Sensor

G22+

5 NE

, (Let,
«Engine Speed Sensor

{inside the Suppy Pump)

@ Indicates the diagnostic trouble code, diagnostic
trouble code set parameter and suspect area of '
the problem.

@ Wiring Diagram

This shows a wiring diagram of the circuit
Use this diagram together with ELECTRICAL
WIRING DIAGRAM to thoroughly understand the
circuit.
Wire colors are indicated by an alphabetical code.
B = Black, L = Blue, R = Red, BR = Brown,
LG = Light Green, V = Violet, G = Green,
O = Orange, W = White, GR = Gray, P = Pink,
Y = Yellow
The first letter indicates the basic wire color and the
second letter indicates the color of the stripe.

habpsiecetensior

4

B02134
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e :

e Indicates the position of the ignition switch during the check.) | © Inspection Procedure
Lock ON Use the inspection procedure to determine

8 Ignition Switch LOCK (OFF) m Ignition Switch ON if the circuit is normal or abnormal, and if
START ace it is abnormal, use it to determine whether

Ignition Switch ACC the problem is located in the sensors,@ Ignition Switch START @ actuators, wire harness or ECU.

ener ras
INSPECTION PROCEDURE

1 | Check continuity between terminal THW of ECU connector and body ground.

T
LOCK PREPARATION: a ~

& THW ; (a) Remove the glove compartment
\ (b) Disconnect the E6 connector of ECU

em CHECK: i
os Measure resistance between terminal THW of ECU connector ~ y)

and body ground.

E6 Connector OK: | a
anowi7 £ : Resistance: 1 MQ orhigher {*
A00265 4 A00255

OK » Go to step 3.
[ ng :

- ‘2 | Check water temp. sensor (See page ED-15).

OK ) Replace water temp. sensor.
ati +i

 
C

a

yac

ee oot

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

@ Indicates the condition of the connector of ECU during the check.
THW

lace
pad hnn a: 6 Connector

. iaConnector being checked is connected. x Connector being checked is disconnected.

2ep . vd

nee Wire Hamess
4

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.

08425,
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aoe

HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION
PROCEDURE . |
1. CONNECTOR CONNECTION AND TERMINAL IN-

__ SPECTION _
« For troubleshooting, diagnostic trouble code charts or

problem symptom charts are provided for each circuit with

~~. detailed inspection procedures on the following pages.
« When all the component parts, wire harnesses and con-

nectors 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 per-
formed without the problem symptoms occurring, refer to
step 8 to 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. . '

¢ — 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.

OPEN CIRCUIT:
This could be due to a disconnected wire harness, faulty con-
tact in the connector, and a connector terminal pulled out, etc.
HINT:

* _ Itis rarely the case that a wire is broken in the middle of
it. Most cases occur at the connector. In particular, care-
fully check the connectors of sensors and actuators.

* Faulty contact could be due to rusting of the connector
terminals, to foreign materials entering terminals or a de-
formation of connector terminals. 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 ab-

“I normality 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. : \

}‘ !

=O)yolosennoD a3”

zbetrancsazik aj heplngrin o~ ad totos.

SHORT CIRCUIT: “- ~~ aa
This could be due to a contact between wire hamess and the
body ground or to a short circuit occurred inside the switch, etc.
HINT:

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

at Wwe |
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Sensor Side 2. CONTINUITY CHECK (OPEN CIRCUIT CHECK)
o

“0

t

ECU Side

w
o

fr 
is

i
Es i k

i

INQ379

» ECU Side
g:

Sensor Side
1

iNO378-

tic

Pull Lightly

Looseness of Crimping

INO361

Wa.

Dtsconnect the connectors at both ECU and sensor
sides. a |
Measure the resistance between the applicable terminals
of the connectors. ;
Resistance: 1Q or less i

HINT: |
« Measure the resistance while lightly shaking the wire har+

ness 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 terminals when inserting the tester
probes.

acoTrs

3. RESISTANCE CHECK (SHORT CIRCUIT CHECK)
(a) Disconnect the connectors on both ends. *
(b) | Measure the resistance between the applicable terminals
. of the connectors and body ground. Be sure to carry out

this check on the connectors on both ends. ;
Resistance: 1 MQ or higher a |

HINT: wad
Measure the resistance while lightly shaking the wire harness
vertically and horizontally.

4. VISUAL CHECK AND CONTACT PRESSURE CHECK
(a) Disconnect the connectors at both ends. :
(b) Check for rust or foreign material, etc. in the terminals of

the connectors. ; saaneo |
(c) Check crimped portions for looseness or damage and

~_ Check that the terminals are secured in lock portion.
HINT: . x -
The terminals should not come out wheh pitlled lightly. »
(d) Prepare a test male terminal and insert it in the female ter-

minal, then pull it out.

NOTICE:
When testing a gold-plated female terminal, always use a
gold-plated male terminal.
HINT:
When the test terminal is pulled out more easily than others,
there may be poor contact in that section.
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cel,

FI7187

wonipn 2 gwBeane =

Fig. 1 ECU

©LOPEN] @ ®
Sensor 4 11 1

2 2} || 2 2

BE4063 $ :

217004

Fig. 2

autSensor sue
217005

B04722

a eau evewle fenter<-t alemat bofein b

ero nerit yiese siom tuo
fn

u@ al ier

5. CONNECTOR HANDLING
WhelMnserting tester probes into a connector, insert them from
the rear of the connector. When necessary, use mini test leads.
For water resistant connectors which cannot be accessed from
behind, take good care not to deform the connector terminais.

u ‘

‘

art

ced

6. CHECK OPEN CIRCUIT
For the open circuit in the wire harness in Fig. 1, perform "(a)
Continuity Check” or ”(b) Voltage Check’ to locate the section.

(a)” Check the continuity.
(1) Disconnect connectors *A” and "C” and measure

the resistance between them. __-
In the case of Fig. 2,
Between terminal 1 of connector "A” and terminal f
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 terminal 1
of connector ”C”.
Disconnect connector ”B” and measure the resis-
tance between the connectors. {
In the case of Fig. 3,
Between terminal 1 of connector A” and terminal 1
of connector ”B1” — Continuity i
Between terminal 1 of connector "B2” and terminal
1 of connector °C” > No continuity (open) ;
Therefore, it 1s found out that there is an open circuit
between terminal 1 of connector "B2” and terminal
1 of connector ”C”.

ret

View

(2)
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Fig. 4

=] |]1

Sensor© 1 @ (
2 2 2

Lee ‘ 217007

Fig. 5 ECU

sensor @ sHonT|® . ®

BE4067

217008

Fig. 6 GS |

OR
—— ECU

Sensor @ @ ®
a

meeoss “217009

(b) Check the voltage. \
In Feircuit in which voltage is applied (to the ECU connec-
tor terminal), an open circuit can be checked for by con-
ducting a voltage check.
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 5V output terminal, terminal
1 of connector ”B”, and terminal 1 of connector ”C’, in that
order.

If the results are:
5V: Between Terminal 1 of connector "A” and Body Ground
5V: Between Terminal 1 of connector "B” and Body Ground
OV: Between Terminal 1 of connector "C” and Body Ground
Then it is found out that there is an open circuit in the wire har-
ness between terminal 1 of ”B” and terminal 1 of ’C’.

7. CHECK SHORT CIRCUIT
If the wire harness 1s ground shorted as in Fig. 5, locate the sec-
tion by conducting a "continuity check with ground”. 4

Check the continuity with ground.
(1) Disconnect connectors "A" and "C” and measure

the resistance between terminal 1 and 2 of connec-
tor ”A” and body ground.
In the case of Fig. 6
Between terminal 1 of connector ”A” and body
ground > Continuity (short)
Between terminal 2 of connector "A” and body
ground — No continuity _—

Therefore, it is found out that there is a short circuit
between terminal 1 of connector ”A” and terminal 1
of connector ”C”.

~F
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Fig. 7 (2) Disconnect connector ”B” and measure the resis-
an iH CH A “tance between terminal 1 of connector ”A” and body |
O FI O El ground, and terminal 1 of connector "B2” and body

Ss ground.
© ® f FY Between terminal 1 of connector "A” and body

Sensor 9) 4 1 1 ground -> No continuity
Faia al | . Between terminal 1 of connector "B2” and body

wr | | ‘9° ground — Continuity (short)
Beso8e 7208 Therefore, it is found out that there is a short circuit

te between terminal 1 of connector "B2” and terminal
- sot ETT ant 1 of connector ”C”.

8. CHECK AND REPLACE ECU
First check the ECU ground circuit. If it is faulty, repair it. If it is

Ae normal, the ECU could be faulty, so replace the ECU with a nor-
mal functioning one and check that the symptoms appear.

+

Example (1) Measure the resistance between the ECU ground
terminal and the body ground.

Ground Resistance: 1 Q or less z senee
— ot 4 ;

[|
eo 1 fo

al
= twoge3 ae

ECU Side amit: (2) Disconnect the ECU connector, check the ground
asa] 5 terminals on the ECU side and the wire harness
beooqeeS sea side for bend and check the contact pressure.

Ground “rot ~ |
otal a]

WH Wal 4 —TTT ON
2 q !

Ground wy r; rreart Woy ' E
INQ384. Gide

& “ "y

i Boon pene af 4
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TERMS ~~~ ¢ oT fr
~ IN00S-13

ABBREVIATIONS USED IN THIS MANUAL ;
Abbreviations Meaning

AIC Air Conditioning

AC Alternating Current

ACC Accessory

ACIS Acoustic Control Induction System

ACSD Automatic Cald Start Device

ALT Alternator

AMP Amplifier

APROX Approximately

AT Automatic Transmission (Transaxle)

BACS Boost Altitude Compensation System

BAT Battery

3TOG Before Top Dead Center

3VSV Bimetaliic Vacuum Switching Valve

2B Circuit Breaker

cco Catalytic Converter for Oxidation

3¢ Direct Current

ILC Data Link Connector

oTG Oragnostic Trouble Code

ECD Electronic Control Diesel

ECT Electronic Control Transmssion

ECU Electronic Control Unit

=DU Electronic Driving Unit

EFI Electronic Fuel Injection

BG Engine

EGR Exhaust Gas Recirculation

EVAP Evaporative Emission Control

E-VAV Electronic Vacuum Regulating Valve

EX Exhaust

FIPG Formed In Place Gasket

FL Fusible Link

Fr Front

GND Ground

HAG High Altitude Compensator

IG Ignition

uA Integrated Ignition Assembly

IN Intake

ISG Idle Speed Control

JB Junction Block

iG Junction Connector

LCD Liquid Crystal Display

LED Light Emitting Diode
iH | ef-Hand
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LHD Left-Hand Drive

LO Low |
MAP Manifold Absolute Pressure

MAX Maximum

MIL Malfunction Indicator Lamp

MIN Minimum

MP Multipurpose

wT Manual Transmission

N Neutral

028 Oxygen Sensor

O/0 Overdrive

ons Oversize

PKB Parking Brake

PS Power Steering

RAM Random Access Memory

RB Relay Block

RH Right-Hand

RHD Right-Hand Drive

ROM Read Only Memory

Rr Rear

sics Starting Injection Control System

SPEC Specification

SSM Special Service Materials

SST Special Service Tools

STD Standard

sw Switch

TACH Tachometer

TOC Top Dead Center

TEMP Temperature

TTM Transmission

TMC TOYOTA Motor Corporation

TWC Three-Way Catalyst
u/D Underdrive

VCV Vacuum Control Valve

VIN Vehicle Identification Number

VSV Vacuum Switching Vaive

wi With

WH Wire Harness

wid Without

WU-TWC Warm Up Three-Way Catalytic Converter

2WD Two Wheel Drive Vehicle (4x2)

4WD For Wheel Drive Vehicle (4x4)

-—
r

win hewmen a wane
i
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PP-1
°° + PREPARATION — ENGINE MECHANICAL

ENGINE MECHANICAL . .

SST (Special Service Tools) .
09992-00500 Compression Gauge Attachment

09992-00025 Cylinder Compression Check Gauge

Set a” asa

(09992-00200) L Joint

(09992-00211) Gauge Assy a
|

09248-64011 Valve Clearance Adjusting Toot

7) 09213-58012 | Crankshaft Pulley Holding Tool

ae f
wre, \eesoo

09330-00021 | Companion Flange Holding Tool

09950-40011 Puller B Set
“@e, bq otSS Cn 18 Eee 196 iaobiueet ~ene, gf, .

(09951-04010) Hanger 150 Camshaft timing pulley
Oll pump drive gear shaft

Crank shaft timing gear

‘ injection pump dnve gearChae

(09952-04010) SlideArm OF toshth et Camshatt timing pulley
Oil pump drive gear shaft1. wot

' Crank shaft timing gear
| Injection pump drive gear

(09953-04010) Center Bolt 100 Camshaft timing pulley =
18 2 Oil pump drive gear shaft

| ~ —
3 (09953-04020) Center Bolt 150 Camshaft timing pulley

SHY ie, Oil pump drive gear shaft
coo)ps Crank shaft tming gear1 |

Injection pump drive gear
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09223-78010 Crankshaft Oil Seal Replacer
~

Injection pump drive gear oil seal

OW Pm tTce

09223-00010 Cover & Sea! Replacer

wd
09214-60010 Crankshaft Pulley & Gear

Replacer

Crankshaft pulley

09268-64010 Injection Nozzle Wrench Set
_4

rd

(09268-64020) Injection Nozzle Holder . Injection Nozzle po
Retaining Nut Wrench

09202-70020 Valve Spring Compressor Valve

(09202-00010) Attachment /
“

ene
tor

09208-48010 Combustion Chamber Remover Combustion Chamber

| . ”

09201-10000 Valve Guide Bushing Remover & Valve guide bushing
| Replacer Set

(09201-01080) Valve Guide Bushing Remover &
a Replacer 8 ~

- Ny
. um

09223-46011 Crankshaft Front Oi! Seal Camshaft front oil seal
Replacer

Connecting Rod Bushing Remover

& Replacer
~~

ae
(09954-04010) Arm 25 Camshaft timing pulley

Oil pump drive gear shaft

Crank shaft timing gear

Injection pump drive gear
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PP-3

(09955-04041) Claw No 4 .
~

(09955-04061) Claw No6 . Camshaft timing pulley
Oll pump drive gear shaft

Crank shaft timing gear

injection pump drive gear

09950-50012 PullerCSet

(09951-05010) Hanger 150 Crank shaft pulley

Injection pump drive gear

(09952-05010) Slide Arm . ~ Crank shaft pulley
. Injection pump drive gear

ed

(09953-05010) Center Bolt 100 — Crank shaft pulley — 7
Injection pump drive gear

(09953-05020) Center Bolt 150 Crank shaft pulley

(09954-05020) Claw No 2 Crank shajt pulley
Injection pump drive gear

09960-10010 Variable Pin Wrench Set

(09962-01000) Vartable Pin Wrench Arm Assy Injection pump drive gear

No 1 idrer sub-gear

¥

aol

(09963-00600) + Piné Injection pump drive gear
No 1 Idrer sub-gear

09308-10010 Oil Seal Puller

09214-76011 Crankshaft Puliey Replacer Crankshaft from oil seal
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(09222-06031) Base
~

. Ww

(09222-06020) Guide

09223-15030 Oil Seal & Bearing Replacer

(09252-10010) No 1 Replacer Handie

(09222-06010) Remover & Replacer Connecting rod bushing
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premio

RECOMMENDED TOOLS 4

09040-00011 Hexagon Wrench Set

> 4_— \
T

SS] 09200-00010 Engine Adjust Kit
=> Su _— en cet ee
CSS = ;

09904-00010 Expander Set

— at eg

09905-00013 Snap Ring Pliers
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EQUIPMENT
PP1TO-02

Carbide cutter

Caliper gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dye penetrant

Engine tune-up tester

Gasket scraper

Heater

Micrometer

Magnetic finger

Piston ring compressor

Piston ning expander

Plastigage

Precision straight edge

Soft brush

Spring tester Valve spring

Steel square Valve spring

Tachometer

Thermometer

Torque wrench

Valve seat cutter

V-block

Vernier calipers
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SSM (Special Service Materials) . - # AHI08)
Seal Packing Black or equivalent
(FIPG)

af ag. SAGO”

08826-00080 Timing belt cover

Timing gear cover

Camshait oll seal retainer

Cylinder head semi-circular plug

wpobs

08826-00080 Seai Packing Black or equivalent Cylinder head cover

(FIPG) 29S or i

' (FIPG) Main bearing cover

| NORee as euwmoVA” VOT — R{OSE~OREL Rear oli seal retainer
t _

08826-00100 Seal Packing 12828, Water sender gauge
L THREE BOND 12826 or equivalent

nerd
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TURBOCHARGING

SST (Special Service Tools)
f

a
sweeties PP2DI

09992-00242 Turbocharger Pressure Gauge

,- 09350-32014 TOYOTA Automatic Transmission

Tool Set

a 184

Po

(09351-32070) No 2 Piston Spring Compressor Bearing housing



PREPARATION — TURBOCHARGING

RECOMMENDED TOOLS .
09905-00013 Snap Ring Pliers
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TM PREPARATION. TOURBOCHARGING

EQUIPMENT
prim

Dial indicator impeller wheel

Torque wrench
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_ “_PREPARATION — ELECTRONIC CONTROL DIESEL

ELECTRONIC CONTROL DIESEL
SST (Special Service Tools)

Mls
lane

09817-16011 Back-up Light Switch Too!

@)) |
First gear position sensor switch

09843-18020 Diagnosis Check Wire

—_"
09992-00242 Turbocharger Pressure Gauge

| <=e
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aoa * PREPARATION - ELPOTRONIC CONTROL DIESEL

eprTe-a2

RECOMMENDED TOOLS : ‘
~

09082-00040 TOYOTA Electncal Tester,

09200-00010 Engine Aqjust Kit

= 2 we 4 49nd > f 1-£ 1
f “Sy,
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EQUIPMENT e : A
19 mm deep socket wrench

Thermometer

Torque wrench

Vacuum gauge



PP-14
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ENGINE FUEL «_ .

SST (Special Service Tools) oe
PPRCWOI

09228-64040 Fuel Filter Wrench

09241-76022 injection Pump Stand Set

. t rut ee -

09245-54010 — Injection Pump Stand Arm

09260-54012 Injection Pump Tool Set

(09262-54010) Distributor Head Plug Wrench

(09262-54020) Regulator Valve Wrench

(09269-54020) Socket 14 mm

09268-64010 injection Nozzle Wrench Set

(09268-64020) Injection Nozzle Holder
Retaining Nut Wrench

~

09950-50012 Puller C Set

(09951-05010) Hanger 150 Injection pump

(09952-05010) Slide Arm Injection pump
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PP-15

(09953-05020) Center Bolt 150
~

injection pump

(09954-05010) Claw No 1 Injection pump

_ ©

ze
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PPacx-o1

RECOMMENDED TOOLS i> weeranae + Free
09040-00011 Hexagon Wrench Set

=TS ; Obi wal (ULUEU~en Guy O,.

09082-00040 TOYOTA Electneal Tester -

wanna ee a



- PP-.17
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EQUIPMENT € .
19 mm deep socket wrench Fuel temp sensor

PP1g-02

ey

Brass brush

injection nozzle tester

Injection pump tester

Torque wrench

Water pump pliers

Wooden stick
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PREPARATION - COOLING ~

COOLING ‘ . - -

SST (Special Service Tools) ~

AIC ) [p) 09230-01010 Radiator Service Tool Set

FOO ~ — ere

* SAFE OO ~ -— |] -
09231-14010 Punch

_ eS —_———— SL}



Pats
PREPARATION - COOLING --~

EQUIPMENT ‘ ; Aa
Heater Thermostat

Radiator cap tester

Thermometer Thermostat

Torque wrench



PP_20
Pn

PREPARATION - COOLING ~*

COOLANT ¢€
~

PPen6-01

Item Capacity Classification

Engine coolant 10 5 liters (11 1 US gts, 92 Imp gts) "Toyota Long Life Coolant” or equivalent



PREPARATION - COOLING ““*
Ppi2t

SSM (Special Service Materials) _ NWTADIR:

|

e 08826-00100 Seal Packing 12828,
THREE BOND 12828 or equivalent

{FIPG) oy

Engine drain plug on oi cooler cover



PREPARATION - LUBRICATION
wen

LUBRICANT (2 ‘g1990¢)
~

Item Capacity Classification

Engine oil API grade CF—4 or CF
Dry fill 7.5 liters (7.9 US qts, 6.2 Imp qts) ~ (You may also use API CE or CD) ~
Drain and refill

w/ Oil filter change

w/o Ol filter change

7.0 liters (7.4 US ats, 6.2 Imp ats)

6 4 liters (6 8 US gts 56 Imp ats)
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PREPARATION — CUBRICATION ~

SSM (Special Service Materials) _ .
PP206-01

sane. 98826-00080

aan &

Seal Packing Black or equivalent
(FIPG)

ats

Oil pump

Oil pan tne

08833-00080
wh

Adhesive 1344

THREE BOND 1344

LOCTITE 242 or equivalent

Oll pressure sender gauge

Taper screw plug on timing gear case



PREPARATION - STARTING”
PP_27

STARTING «
SST (Special Service Tools)

i AMMOD. 4
com

14

09201-41020 Valve Stem Oil Seal Replacer Armature front bearing

09286-46011 Injection Pump Spline Shaft Armature rear bearing eae
Puller

_ Nee —“

09810-38140 Starter Magnet Switch Nut Wrench

09950-00020 Beanng Remover Armature front bearing



PP-28 me
: PREPARATION —_ STARTINIG .

RECOMMENDED TOOLS
~

PPyMI-0z

09082-00040 TOYOTA Electrical Tester

i

'
!

~LUke



PREPARATION — STARTING +

EQUIPMENT ° . JH
Se.

Dial indicator Commutator

Magnetic finger Steel ball

Plastic hammer

Press Magnetic switch terminal kit

Pull scale Brush spring

Sandpaper Commutator

| Torque wrench

V—-biock Commutator

Vemier calipers Commutator, Brush
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PREPARATION — CHARGING

CHARGING .
SST (Special Service Tools)

PPp2cz-01

09285-76010 — injection Pump Camshaft Bearing Rotor rear bearing cover

Cone Replacer eT

09286-46011 Injection Pump Spline Shaft Rectifier end frame
Puller

09820-00021 Alternator Rear Bearing Puller

09820-00030 = Alternator Rear Bearing Replacer - Rotor rear bearing

09820-63010 Alternator Pulley Set Nut Wrench
Set

09950-60010 Replacer Set

(09951-00260) Replacer 26 Rotor front bearing

(09951-00510) Replacer 51

(09952-06010) Adapter Rotor front bearing

Cha re -



PREPARATION — CHARGING

RECOMMENDED TOOLS — ~.-_ ~ 2 iy ee

09082-00040 TOYOTA Electrical Tester



PP-32
PREPARATION — CHARGING"

EQUIPMENT .
—

Ammeter (A)

Battery specific gravity gauge Except maintenance free battery

Belt tension gauge

Torque wrench

Vernier calipers Rotor (Ship ring), Brush



SERVICE SPECIFICATIONS

creme = - ~ see rere ae sone

STANDARD BOLT .......0eee cece eee e eee

ENGINE MECHANICAL .....--..00500 00000

TURBOCHARGING .......- see ee eeeeeeee

ELECTRONIC CONTROL DIESEL .........

: ENGINE FUEL ......... 0002 e cece eee ee eee

(oe, 6) |\ CI

» 4 _ LUBRICATION ........ 0 cece eee nent ere eees
STARTING

CHARGING ........00 0. cece e eee teens



SERVICE SPECIFICATIONS - STANDARD BOLT
\

STANDARD BOLT ae edt

HOW TO DETERMINE BOLT STRENGTH ~
— -

Bolt Type

Hexagon Head Bolt Class
Stud Bolt Weld Bolt

Normal Recess Bolt Deep Recess Bolt aa

fos7 ) _@ at |

Cme O jesSe 2 |
No Mark No Mark No Mark

6 ft |S
~ er ast | 3 '

(7 ~ a) . - > |
A Z Gee ate 1 “oy ” {

w/ Washer w/ Washer

25% a ‘ at 7T
- Z 2

( “yok |
we . an /

. . i} j

On "|So ' £ |

a ene _

On 7
al

oO |



Ss-2
SERVICE SPEGIFICATIONS - STANDARD BOLT 777/07"

soar

se ¥SPECIFIED TORQUE FOR STANDARD BOLTS d :
Specified torque

Class Diameter Pach Hexagon head bolt Hexagon flange bolt
mm mm

Nem kgf-cm ttlbf Nem kgf-cm ft-lof

6 1 5 55 48.1n «lbf 6 60 52 in -lbt
2 8 1.25 125 130 9 14007445 10

a 0 += 125 26 260 19 29 17 p90 gy tg
- 12 1.25 47 -—— 480 35 53 + 540 =~ 39 -

14 15 7 wf = 760 | 55 a4 | 850 8t
‘ 16 18 115 1,150 83 - ' - - eS

6 1 65 65 56 in sibf 75 75 65 in -lbf
8 1.25 155 160 | 12 175 | 175 13

. 10 1.25 32 330 24 36 i. 360 _ 2 _ov 12 125 59 600 43 65 rT 670 48
14 15 91 930 67 100 | 1,050 76.
16 15 140 1,400 101 - 3 - f
6 1 8 80 69 in “lbf 9 90 78 in-lbt

1

8 125 19 195 14 21 210 15
eT 10 7 125 39 7 400 +7 29 44 | 440 ~" 32

12 125 71 730 | 58 \ 80 |, 810 59
. 14 15 110 1,100 | 80 125° 1,250 3 ff 90 \
' 16 15 170 1,750 | 127 - - ! - !

6 1 105 110 8 12 120 9
~ - §— 125 25 — 20 — 19 28 —+ 290 ot

n 10 125 52 530 | 38 58 590 43
12 125 95 970 | 70 105 4,050 , 76%
14 15 145 1,500 | 108 165 1,700 123 }
16 15 230 2,300 | 166 - - --

_ 8 125 29 300 22 33 330 24
aT 10 125 61 620 45 68 60 ts«éOSD

12 125 110 1,100 | 80 120 || = 1,250 90
8 125 34 340 25 37 380 27

9T 10 125 70 m0 4 51 7800 | 780 xe?
12 125 125 1,300 | 94 140 1,450 105
8 425 38 390 28 42 4908

10T 10 125 78 800 5B 88 a0 8 G4
12 1,25 140 1,450 105 155 1600 © 116
8 125 42 430 3 47 480 35

11T 10 125 87 890} 64 97 | 990 72
12 125 155 1,600 116 175 1,800 130

t { fon ‘S al oe



Donated b
SERVICE {e/

Andrew Schauer_cruisercult com
FICRTIONS — STOWDARE BOLT "~ ‘lf

HOW TO DETERMINE NUT STRENGTH

Nut Type

Present Standard Old Standard Hexagon Nut Class

Hexagon Nut * Cold Forging Nut Cutting Processed Nut

ch O~ L
4N

rr . Omer

No Mark

os, Lo, fi
rm

N

SS S ew,
No Mark (w/ Washer) No Mark (w/ Washer) No Mark

fm tart G) mer

‘nt Str 0) mer url
mitts ‘ 6N
cad

n mosr — ——,

— 7~ P . N (5T)

LAY eene ~ * ——
a

— —~ | - 8N
- BH

—, he eg ae

10N (7T)

Loy

.! No Mark -

cnn tap ene | 11N

of { AQtib &

abe mm uy St -8 Ft Yelempib 1etuo tod bess eb

‘ Drama ft ‘ 12N
| eeondtn eohpet ys

*: Nut with 1 or more marks on one side surface of the nut. H
i ~ Besse

ata ey—INT: ES 0 aXe

vse the nut with the same number of the nut strength classification or the greater than the bolt strength clas-
‘ication number when tightening parts with a bolt and nut.

Example: Bolt = 4T
Nut = 4N or more
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SERVICE SPECIFICATIONS —_ ENGINE MECHANICAL _-

ENGINE MECHANICAL
SERVICE DATA ~~~ -

sorel-02

meen see

Compresion

pressure

STD

wT Minimum

Difference between each cylinder

3,040 kPa (31 O kgf/cm?, 441 psi) or more
1,961 kPa (20 0 kgf/cm?, 284 psi)
490 kPa (5 0 kgf/cm?, 71 psi) or less

Vaive dearance

Ve

fon
e

Goo

at cold Intake
Exhaust

Adjust shim thickness
No 01

No 42

No 06

No 43

No 11

No 44

No 16

No 45

No 21

No 46

No 26

No 47

No. 31

No 48

- No 36
No 49

No 41

~

am)

th

0 20-030 mm (0 008-0012 in)
0 25-035 mm (0 010-0014 in) a

2 50mm (0 0984 in)
2 55 mm (0.1004 tn.)
2.60 mm (0 1024 in.)

2.65 mm (0 1043 in) ~~
270mm (0 1063 in} q
2.75 mm (0 10831n )

2 80 mm (0 1102 1n )
2.85 mm (0 1122 in) ”
2.90 mm (0 1142 1n )

295mm (0 1161 in) a ~

3 00 mm (0 1181 in)
3.05 mm (0 1201 in) .

3 10 mm (0 1220 in)

3 15mm (0 1240 in)
3 20 mm (0 1260 in) ”

3 25 mm (0 1280 in.)
3.30 mm (0 1299 In )

ren

s

Idle speed 650 — 750 rpm

Maximum speed 4,500 — 4,700 rpm

Timing belt

tensioner

Protrusion from husing end ' 81-89 mm (0319 -0 350 in)

Timing gear sTD

Maximum
Idler gear thrust clearance

Idler gear inside diameter

idler gear shaft diameter |

Idler gear o1l clearance sTD
t Maximum

| STD
Maximum

Gear backlash

pao.

0.06—0 11 mm (0 0024 — 0 0043 in}
0 30 mm (0 0118 in )

44 000 — 44 025 mm (1.7323 — 1 7333 in )
43.955 - 43 990 mm (1 7305-1 7319 in) az
0.010 —0 070 mm (0 0004 — 0 0028 In ) os
0 20 mm (0 0079 In )

0 02-0 15 mm (0 0008 —0 0060 in)
0 20 mm (0 0079 in )

Cylinder head

int

Warpage Maximum
Valve seat |

Refacing angle Intake
— . Exhaust

Contacting angle I
Contacting width | _. Intake

Exhaust

STD

Minimum

j
Cylinder head bolt outer diameter

New cylinder head gasket thickness
Hole number "1”

Hole number 2”
Hole number "3°

0 15 mm (0 0059 in )

30° 45° 60° 4
30° 45° 60° ‘
45° i
1.5-19mm(0059-0075in.)
48-22 mm (0071 -0 087 in.)
118-120 mm (0 465-0472in.) >
11 6mm (0 457 in) {

merece tse

41 ni: |

1
0 80-090 mm (0 0315 — 0 0354 in)
0 90-1 00 mm (0 0354 — 0 0394 in)
1 00-1 10 mm (0 0394 — 0 0433 in}

Valve guige

bushing

Intake

Exhaust
Inside diameter

frayn anti aoe
7 975 — 7.990 mm (0 3140 - 0 3146 In}

7 960 -7 975 mm (0 3134-0 3140 in)



SERVICE SPECIFICATIONS - ENGINE MECHANICAL

Valve Stem diameter Intake | 7 975 —-7 990 mm (0 3140 — 0.3146 in )
im Aad $ Exhaust | 7 960 - 7 975 mm (0 3134-0 3140 in)

Stem oil clearance wee g STD Intake } 0 020 ~0 055 mm (0 0008 - 0 0022 in.)
~ zo. Exhaust | 0 035 ~ 0 070 mm (0 0014 - 0 0028 in )

ia . Maximum intake | 0.08 mm (0 0031 In )
Exhaust | 0 01 mm (0 0039 In.) |

Valve face angle GGG 445°
Margin thickness a yen STD Intake | 1 6 mm (0 063 in)

“FU Exhaust | 17 mm (0 067 tn) i
3 Minimum Intake | 1 1 mm (0 043 in ) ;

-v 12mm (0.047 in) t

Overalllength ft nOVe 0-08 6 i_ STD | 103 29 - 103.69 mm (4 0665 — 4 08323 in)
Minimum | 102 79 (4 0468 in )

Valve spring Deviation Maximum | 2.0mm (0 079 in)
Free length 48 54 mm (19110 in) ‘
Install tension é at 37 0 mm (1 457 in) | 301 - 322 N (30 7 — 33 9 kgf, 67 7-747 (bf)

Camshaft Cam lobe height STD Intake | 54 810 —54 910 mm (2 1579-2 1678 in)
-wu Exhaust | 56 140 - 56 240 mm (2 2102-22142 in)

\ <= 70> Minimum Intake | 54 39 mm (2 1413 in) 1
' Exhaust | 55 72 mm (2 1937 in) rool

Joumal diameter 7) 7 BA F— BER T ia 27 969 — 27 985 mm (4 1011 — 1.1018 in)
Oil clearance SER T CBR Y | ‘ STD | 0 025 — 0 062 mm (0 0010-0 0024 in)

vp ram d@p E- SORT EE Maximum | 0 10 mm (0 039 in)
Thrust clearance = "FF ~ BER STD | 0.08 - 0 18 mm (0.0031 — 0.0071 in.)

Ret Maximum | 0 25 mm (0 0098 in ) |
Valve lifter Lifter bore diameter 0 40 930 - 40 950 mm (1 6114 - 1 6122 in)

Lifter diameter 40 892 — 40 902 mm (1 6099 —- 16103 in)
Oil clearance STD | 0 038 — 0 063 mm (0 0015 — 0 0025 in )

Maxtmum | 0 08 mm (0 0031 in )

Exhaust manifold | Warpage Maximum | 0 40 mm (0 0157 in )

Combustion Protrusion Minus 0 03 - Plus 0 02 mm \
chamber ' (Minus 0 0012 — Plus 0 0008 in ) ;

0.05 mm (0 0020 in ) '

Shim thickness 0-10. mm (0 0039 In ) ‘
Cylinder block Cylinder head surface warpage Warpage Maximum | 0 10 mm (0 0039 in )

Cylinder bore diameter STD Mark 1 | 96 000 - 96 010 mm (3 7795 — 3 7799 In.)
3 Mark 2 | 96 010 — 96 020 mm (3 7799 — 3 7803 In.)

. , Mark 3 | 96 020 - 96 030 mm (3 7803 — 3 7807 In )
een ~ - Maximum | 96 23 mm (3.7886 in )

Main journal bore diameter. STD Mark 1 | 75 000 — 75 006 mm (2 9528 — 2 9530 in )
Mark 2 | 75 006 — 75 012 mm (2 9530 — 2 9532 in }
Mark 3 | 75 012 — 75 018 mm (2 9532 — 2 9535 in )

ceed 
ke 

at 
G



Ss-6
SERVICE'SPECIFICATIONS - ENGINE MECHANICAL ~~~

Piston and Piston diameter STD Mark 1 | 95 $40 - 95 950 mm (3 7772 - 3 7776 in)

piston nng Mark 2 | 95 950 — 95 960 mm (3 7776 — 3 7779 in)

ee “~ Mark 3 | 95 960 — 95.970 mm( 3 7779 — 3 7783 in.)
- a O/S 050 | 96 440-96 470 mm( 3. 7968-37980iIn)

heal O/S 075 | 96 690 - 96 720 mm(3 8067 - 3 8079 In)
tue O/S 1 00 | 96.940 - 96 970 mm(3 8165 — 3 8177 in.)

—_—— Piston oil clearance & STD | 0 060 - 0 070 mm (0 0020-0 0028 in.) _
ae ‘ 4 Ro, 3%" Maximum | 0 14 mm (0 0055 in)

Piston ning grove clearance = Oke tS + No 1 | 0 060—0 110 mm (0 0024 — 0 0043 in }

3 No 2 | 0 060 —0 100 mm (0 0024 — 0 0039 in.)

(mipG@ mms t { Oil | 0 020 — 0.060 mm (0 0009 - 0 0024 in)
Piston ringendgap 19801 ~ STD (No 1) | 0 350 — 0.570 mm (0 0138 — 0 0224 in)

“* (No 2) | 0 400 — 0 600 mm (0 0157 — 0.0236 in)
° “oo. (Qu) | 0200-0 500 mm (0 0079-0 01971.)

10 sep AA BE Limit (No 1) | 1 03 mm (0 0406 in.)

Ay-V%8 tpAe ees . (No2)|110mm(00433mn)

{Oil} | 0 87 mm (0 0343 in )

Connecting rod Thrust clearance 3 grup; s+. Qbt x STD ]010-030mm (0 0039 - 0 0118 in)

Maximum | 0 40 mm (0 0157 in)

Connecting rod bearing center wall thickness

(Referemce) STD Mark 2 | 1 486 — 1.489 mm (0 0585 — 0 0586 in )
4 r ; Mark 3 | 1 489 - 1.492 mm (0 0586 - 0 0587 in)

ay Mark 4 | 1.492 — 1 495 mm (0 0587 ~ 0 0589 in )
*T00 0-— TEDL u Mark 5 | 1 495-1 498 mm (0 0589 - 0.0590 in.)

+ soar Mark 6 | 1 498 — 1 501 mm (0 0590 — 0 0591 in.)

Connecting rod oil clearance STD (STD) | 0 036 — 0 054 mm (0 0014-0 0021 in) rm

ee U/S 0 25 and U/S 0 50 | 0 037-0 077 mm (0 0015-0 0030 in) ae
Maximum | 0 10 mm (0 0039 in.) een

Rod bend Limit per 100 mm (3 94 in) | 0.03 mm (0 0012 in)

Rod twist = = Limit per 100 mm (3 94m.) | 0 15 mm (0 0059 in ) oe =a
_ Connecting rod bolt outside diameter STD | 8 400 — 8 600 mm (0 3307 — 0 3385 in) 3

eere Maximum | 8 20 mm (0 3228 In )

Busing inside diamater bes 34 012-34 024 mm (1 3391 — 13395 in.) tte
Piston pin diameter aA 34 000 - 34 012 mm(1 3386 — 1.3391 in.)

Piston pin oil clearance STD | 0 008 - 0 016 mm (0 0003 — 0 0006 In)

——. Maximum | 0 03 mm (0 0012 in ) a

Big end inner diameter Hold 12bh
(Reference) _ STD Mark 1 | 62 014 — 62 020 mm (2 4415 — 2 4417 in)

1 rtHN ISO Be — Mark 2 | 62 020-62 026 mm (2.4417 — 2 4420 in)
Mark 3 | 62 026 - 62 032 mm (2 4420-24422 In) mtamrmen>
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SERVICE SPECIFICATIONS - ENGINE MECHANICAL “7 ~

Crankshaft Thrust clearance * STD | 0 040 — 6 240 mm (0.0016 — 0 0094 in )
: Maximum | 0 30 mm (0 0118 in ) cane ewer

Thrust washer thickness me me se reenter
AF see oe STD (STD) | 2.490 — 2.480 mm (0.0957 -0.0976 in} ~ Pit! ¥ WHE Ady

+ (U/S 0 25} | 2 555 — 2 605 mm (0 1006 — 0 1026 in)

= er (U/S 1 125) | 2 493 — 2 543 mm (0.0981 — 0.1001 in)
~ Main journal ol clearance — ~~ STD (STD) | 0 036-0 054 mm (0 0014 - 0 0021 in)
ve me (U/S 0 25 and U/S 0 50) | 0 037 — 0 077 mm (0 0015 — 0 0030 in)

Maximum | 0 10 mm (0 0039 in )

~ . — Main journal diameter ry STD Mark 1 | 69 994 - 70 000 mm (2 7557 — 2 7559 in )
rere nn Mark 2 | 69 988 — 69 994 mm (2 7554 — 2 7557 in)

Sa H ba 3 Mark 3 | 69 982 — 69 988 mm (2 7552 - 2 7554 in)
ar er } US 0 25 | 69 745 - 69 755 mm (2 7459 — 2.7463 in)
e * U/S 0.50 | 69 495 - 69 505 mm (2 7360 - 2 7364 in.)

— Main bearing center wall thickness (Reference)
- STD Mark 2 | 2 479 —2 482 mm (0 0976 - 0 0977 in.)

ve © ' Mark 3 | 2.482 —2 485 mm (0 0977 — 0 0978 in)

on - Br | Mark 4 | 2.485 — 2 488 mm (0 0978 ~ 0.0980 in.)
es ’ woe me ' Mark 5 2 4882 491 mm (0 0980 - 0 0981 in)

tan = i lark 6 | 2 491 — 2 494 mm (0 0981 — 0 0982 in}

Crank pin dimeter STD Mark 1 | 58 994 - 59 000 mm (2 3226 — 2 3228 in )
eset ntntettnammmante oe Mark 2 | 58 988 — 58 994 mm (2 3224-2 3226in) -—- ———-

on ABE ‘ : Mark 3 | 58 982 ~ 58 988 mm (2 3221 — 2 3224 in)
‘ ; Ce U/S 0 25 | 58 745 - 58 755 mm (2 3128— 2 3132 in.)

— ar , U/S050 | 58 495 — 58 505 mm (2 3028 - 2 3132 in.)
——me Circle runoutt =~" Maximum | 0.06 mm (0 0024 in ) ~~
AE Main journal taper and dut-of-round ~~, Maximum | 0 002 mm (0 0008 in ) __.baed vere

br Crank pin taper and out—of-round Maximum | 0 002 mm (0 0008 in ) nae >
va Main bearing cap bolt outer diameter : STD | 13 500 — 14 000 mm (0 5315 — 0.5512 in.)
— Maximu | 12 60 mm (0 4961 in )

~alance shaft Thrust clearance STD | 0 065 — 0.140 mm (0 0026 - 0 0055 tn )
Maximum } 0 25 mm (0 0098 in )

6E No 1 journal oil clearande BR STD | 0 040 — 0 079 mm (0 0957 — 0 0976 In )
‘Oo 7 + Maximum |. 180 mm (0.0071 in)

ss No 2 journal oll clearance STD | 0 040 —0 079 mm (0 0957 — 0 0976 in)

' | ®t - Maximum | 0 190 mm (0 0075 in )
No 3 journat oi clearan¢a—————_ — STD | 0 050-0 089 mm (0 0020=D D038TIT

_. 1? Maximum | 0 180 mm (0.0071 in)
2S No 1 Bearing inside diameter 42,000 — 42 020 mm (1 6535 — 1 6543 in.)

il ve No 2 Beaning inside diameter 3 41 000 - 41 020 mm (1.6142 — 1.6150 in.)
No.3 Bearing inside diameter

No 1 journal diameter

No 2 journal diameter

No 3 journal diameter | us

etna cnet

ah ‘

32 000 — 31 020 mm (1 2598 — 1 2606 in )

41941 ~41 960 mm (1 6512 — 1 6520 in )

40 931 — 40 950 mm (1 6115— 1 6122 in)

31 941 — 31 960 mm (1.2575 — 1 2583 in )



S$s-8
SERVICE SPECIFICATIONS _—_ ENGINE MECHARICAL’7 >~

TORQUE SPECIFICATION
S818K-01

Part tightened Nem kgfcm ft Ibf

intake pipe x intake manifold 12 120 9

Injection pump x Timing gear case 21 210 15

No 1 camshaft timing pulley x Camshaft 98 1,000 72

No.2 camshaft timing pulley x Injection pump drive gear 13 130 9

Idler pulley bolt x Timing gear case 35 350 25

Timing belt tensioner x Timing gear case 13 130 9

Injection pump drive gear x Injection pump 64 650 47

Idler gear x Timing gear case 19 195 14

Timing gear cover x Timing gear case 13 130 9

Crankshaft pulley x Crankshaft 363 3,700 268

Camshaft oil seal retatner x Cylinder head 9 90 78

Camshaft bearing cap x Cylinder head 18 185 13

Cylinder head x Cylinder block ist 39 400 { 29
2nd Turn 90° t

3rd Turn 90° j
Injection nozzle x Cylinder head 54 540 40

Nozzie leakage pipe x Injection nozzle 30 300 22

Water outlet x Cylinder head 16 165 12

intake manifold x Cylinder head 20 200 14

Oil dipstick guide x Cylinder head 20 200 14

Iryection pipe x Injection nozzle 15 160 W

Inyectton pipe x Injection pump 15 150 11

Oil nozzle x Cylinder block 25 260 19

Main bearing cap x Cylinder block tst 49 500 36

2nd Turn 90° ;

Connection rod cap x Connecting rod Ist 29 300 22

t end Turn 90° i

Rear oil seal retainer x Cylinder block 13 130 9

Balance shaft x Cylinder block 32 320 23

Balance shaft x Cylinder block 8 85 74 tn -lbf

Rear end plate x Cylinder block . 8 85 74 1n lof

Flywheel x Crankshaft 145 1,480 107

Accelerator cable bracket x Cylinder head 20 204 15

Front engine hanger x Cylinder head 47 460 34

LH engine mounting bracket x Cylinder block 68 693 50

RH engine mounting bracket x Cylinder block 68 693 50
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SERVICE SPECIMCATIONS - “TUNBOCRARCIRGTM 7" *7

TURBOCHARGING . 1 ‘

SERVICE DATA me Peccmierans) TM
i an scashuack

Turbocharger Turbocharging pressure 51-67 kPa (0 52 — 0 68 kgf/cm?, 7 4-9 7 psi)
Turbine shaft axial play 8 i Maximum | 0 150 mm (0 0063 In)
Turbine shaft radial play Maximum | 0 110 mm (0 0043 in )

Actuator Actuator stroke 1 20-170 mm (0 0472 — 0 0669 in)



SS-10
SERVICE SPECIFICATIONS —_ TURROCHARCING ~~~

‘SSt6FO1

TORQUE SPECIFICATION . i
Part bghtened Nem kgf-cm ftlbf

Turbine inlet elbow x Turbocharger 191 195 14

Turbo water pipe x Turbocharger Nut 12 120 9
Bolt 8 80 69 in -lbf

Turbocharger x Exhaust manifold 52 530 38

Oil pape x Cylinder boick 19 195 14

Exhaust manifold x Cylinder bolck 52 530 38

Oil pope x Cylinder block Union bolt 26 260 19
Bolt 12 ~ 125 12

Turbocharger stay x Turbocharger 19 195 14

Turbocharger stay x Cylinder block 19 195 14

Turbine outlet elbow x Turbocharger 39 390 28

Exhaust manifold heat insulator x Exhaust manifold 80 69 In ‘Ibf

Turbocharger heat insulator x Turbocharger 80 69 in Ibf

Intake ptpe x Intake manifold 11 120 9

V—band x Bearing housing 48 49 42 in ‘bf

Actuator x Compressor housing 191 195 14

12 122 9Bearing housing side plate x Bearing housing



SERVICE SPECIFICATIONS - ELECTRONIC CONTROL DIESEL
ss-11

ELECTRONIC CONTROL DIESEL
SERVICE DATA,

Bs

Throttle position Clearance between stop screw and lever

sensor Omm (0 in) —t VTA -E2 | 0.2-5.8 ka
Omm (0 in.) (DL-E2 | 23-orless
4.60 mm (0 063 in) . IDL - 2 | Infinnty _

_— ~ Throttle valve fully open rm VTIA-E2 |14-95kQ
-_ bee VO-E2 | 2.5-5.9k2

Timing control Resistance at 20°C (68°F) | 10-142
valve

Spili control vaive | Resistance at 20°C (68°F) | 1-20

VSV for intake Resistance at 20°C (68°F) | 385-445kQ
constrictor control

Water temperature | Resistance at -20°C (-4°F) | 10-20 kQ
sensor, at 0°C (32°F) |4-7kQ “7
Fuel ternperature at 20°C (68°F) |2-3kQ
sensor, at 40°C (104°F) | 09- 1,.3kQ
intake air at 60°C (140°F) }04-07kQ
temperature at 80°C (176°F) ]0.2-04 ka
sensor

Turbo pressure Power source voltage 45-55V
sensor

Engine speed Resistance at 20°C (68°F) | 205 - 255 2
sensor

Crankshaft Resistance at Cold | 19-329
position sensor cenee at Hot | 24-370

Injection pump Resistance at 20°C (68°F) ]01-25kQ
correction resistor
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SERVICE SPECIFICATIONS — ELECTRONIC CONTROL DIESEL

7

TORQUE SPECIFICATION 4d32e’3i0 .: —_
Part tightened Nm kgfem ft Ibf

Throttle body x Intake manifold 20 204 15

Water temperature sensor x Cylinder block 25 255 18

Fuel temperature sensor x Fuel pump 216 220 165

Crankshaft position sensor x Cylinder block 5 51 44 in -lbt

First gear position sensor switch x Transmission 30 306 221



Ss-13
weSERVICE SPECIFICATIONS —

ENGINE FUEL « ;

ENGINE FUEL ** “*

AUOHOT
rey t4 n ae teSERVICE DATA _ |

Injection nozzles Nozzle opening pressure New nozzle

Reused nozzle

14,808 — 15,593 kPa

(151 — 159 kgf/cm?, 2,148 — 2,261 psi)
14,320 - 15,100 kPa

(146 ~ 154 kgf/om?, 2,076 — 2,190 psi)
0 900 mm (0 0354 in)

0 950 mm (0 0374 in)

1 000 mm (0.0394 in.)

1 050 mm (0 0413 in)

1 100 mm (0 0433 in)

1150 mm (0 0453 in)

1 200 mm (0 0472 in)

1 250 mm (0 0492 in)

1 300 mm (0 0512 in)

1 350 mm (0 0531 in)

1 400 mm (0 0551 in }

1 450 mm (0 0571 in)

1.500 mm (0 0591 in.)
1.550 mm (0 0610 in.)

1 600 mm (0 0630 in }

1 650 mm (0 0650 tn )

1 700 mm (0 0669 in.)

1 750 mm (0 0689 in)

1 800 mm (0 0709 in)

1 850 mm (0 0728 in)

1.900 mm (0 0748 tn)

1 950 mm (0 0768 in)

wre

0925 mm (0 0364 in)

0.975 mm (0.0384 in.)

4.025 mm (0 0404 in)

4.075 mm (0 0423 in}

1 125 mm (0 0443 in }

1175 mm (0 0463 in )

1 225 mm (0 0482 in )

1 275 mm (0 0502 in )

1.325 mm (0 0522 in)

1.375 mm (0 0541 in)

1 425 mm (0 0561 in)

1.475 mm (0 0581 In)

1 525 mm (0 0600 in )

1 575 mm (0 0620 in )

1 625 mm (0 0640 in )

1.675 mm (0 0659 in )

1725 mm (0 0679 in }

1775 mm (0 0699 in )

1 825 mm (0 0719 in)

1 875 mm (0 0738 in )

1925 mm (0 0758 in)

Adjusting shim thickness

tr ee
wo | 7.

VS oul em eal

Bs ue oe
28 n08 i
vt O€S i & fun qo
vr aes Bag prt

tr ue es i

er ar tS

a ° ser Bus
S Gee sr

ar ors TS

tS oA i

“yection pump Engine speed sensor resistance at 20°C (68°F)
Spiil control vaive resistance

Correction resistors resistance

at 20°C (68°F)
at 20°C (68°F)

205 — 255 9 at 20°C (68°F)
1-2 Qat 20°C (68°F)
01-25 kf at 20°C (68°F)
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TORQUE SPECIFICATION . + Z
Part tightened Nm kgf-crn ft-lof

Nozzle hokjer body x Nozzle holder retaining nut 37 375 27

Injection nozzle x Cylinder head 54 540 40

Nozzle leakage pipe x Injection nozzle 30 300 22

Iryection pump clamp x Intake manifold 6 65 56 in -lbf

Injection pipe x Injection nozzle 15 150 al

Injection pipe x Injection pump 15 150 al

Accelerator cable bracket x Intake pipe 20 200 15

Fuel inlet hollow screw x injection pump body 368 375 27

Delivery valve holder x Distributive head 58 85 600 43

Distributive head plug x Distributive head 88 900 65

Fuel inlet pipe x injection pump Cap nut 23 230 17
in . Bolt 245 250 17

Fuel inlet pipe x Injection pump 23 230 17

Injection pump x Timing gear case 21 210 15

Fuel temp sensor x Distributive head plug (No 2) 216 220 165

Pump stay x Injection pump 32 330 24

Pump stay x Cylinder block 21 210 15

Injectton pump drive gear x Injection pump 64 650 47
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COOLING e
SERVICE DATA *‘_.' esate ae?

89160-01

SS —— Tuners
“hermostat Valve opening temperature 80 — 84°C (176 - 183 °F)

~ Valve life (at 95°C (203°F)) 8& mm (0 31 in) or more

adtator cap Relief valve opening pressure (STD) 74-103 kPa (0 75 — 1.05 kgf/em?, 10 7 - 14 9 psi}
Relief valve opening pressure (Limit) 59 kPa (0 6 kgf/cm, 8 5 psi)



SS-16
SERVICE SPECIFICATIONS - COOLING

TORQUE SPECIFICATION -_
Part tightened N-m kgf-cm ftlbf

Cylinder block x Drain plug 8 80 69 in ‘Ibf

Water pump x Cylinder block 13 130 9

Alternator bracket x Cylinder block 21 210 15

Alternator x Alternator bracket Lock bolt 21 210 15
Pivot bolt 62 620 45

Fan x Water pump pulley 18 185 13
Water inlet x cylinder block 13 130 9



SERVICE SPECIFICATIONS —— LUBRICATION ~ = — ==
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LUBRICATION «¢

SERVICEDATA » ( =" | nomads tne

if
se, SSE

Oil presuure At idle speed (normal operating temperature) 29 kPa (0 3 kgf/cm?, 43 psi) or more
At 3,000 rpm (normal operating temperature) 250 - 600 kPa (25 —6 1 kgf/cm2, 18 — 42 psi)

Oil pump Body clearance (STD) 0 100 —0 170 mm (0 0039 — 0 0067 in )
Body clearance (Maximum) __ mee 0 20 mm (0 0079 in) ane

et Tip clearance (STD) 0 060 - 0 160 mm (0 0024 — 0.0063 In.) ryeryiey
ho o8 Tip clearance (Maximum) _ eens eee 0.21 mm (0 0083 In )

— ~ | Side clearance (STD) — 0 030 —0 090 mm (0 0012 — 0 0035 in )
Side clearance (Maximum) 0 15mm (0 0059 in )



SS-18
SERVICE SPEMPCNERS’ —TENTEMBAT? 82

TORQUE SPECIFICATION TM
Part tightened Nm kgf-cm tt-ibf

Oil pan x Drain plug 34 350 25

Relief valve x Ou pump 42 425 31

Oil pump x Cynder biock Bolt 13 130 9 .
Unton bolt 16 160 12

Injection pump x Oil pump 21 210 15

Oil strainer x Cylinder block 8 80 69 in -lbf

Ow pan x Cylinder block 16 165 12
Aftemator adjusting bar x Oil pump 21 210 15

Ox cooler cover x Drain plug 8 80 69 in bf

Ox cooler cover x Oil cooler 16 160 12

On cooler cover x Cylinder bolck 13 130 9

Dipstick guide x Intake manifold 29 300 22

On nozzle x Cylinder botck 26 260 19
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SERVICE SPECIFICATIONS -— STARTING

STARTING e ;
feel

SERVICE DATA -—! — : -
i

Starter Rated voltage and output power 12V 22kW
—_— No4oad charactenstics mel Current | 120 A or less at 115 V

‘ coe me ae PM 14,000 rpmormore
. Brush length - STD | 16 5 mm (0.650 in )

st H ti Minimum | 9 0 mm (0 354 in) wets fe Ae
we mee Spring installed load ae i STD | 265-32 3N (27-33 kgf, 5 9 —7.3 Ibf)

— Minimum | 17 6 N (1 8 kgf, 4 0 Ibf)
Commutator -

Diameter STD | 350mm (1 38 in}
Minimum | 34 0 mm (1 34 in)

Under cut depth STD | 0.7mm (0 027 in)
. Minimum | 0.2 mm (0 008 tn )

Chrele runout Maximum | 0.05 mm (0 0020 tn.)
Magnetic switch dew ecanetn set 5 eae 2 camer ma

Contact plate for wear Maximum | 0.9 mm (0 035 in ) _

Pre-heating Light lighting time at 20°C (68°F) | Approx 0 5 seconds
system

Glow plug Resistance at 20°C (68°F) | Approx 0.72.2



SS-28
SERVICE SPECIFICATIONS - STARTING

TORQUE SPECIFICATION _
Part tightened Nem kgf-cm ft-lof

Gare otug x Cylinder head 13 130 10

Sra rousing x Clutch assembly 93 95 82 in ‘lbf

= exc frame x Starter housing 127 130 9

~4ad wire x Terminal C 59 60 52 in «lbf

~erminal nut x Terminal 30 of starter, Terminal C of starter 17 173 12

E-d cover x Magnetic switch housing 36 36 32 tn ‘Ibf



SERVICE SPECIFICATIONS — CHARGING =
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CHARGING %

SERVICE DATA *~ a od
‘seouL-ce

a

Slip ring diameter

Brush exposed length

Rotor coil resistance rOCOO at 20°C (68°F)
ar

STD
Minimum

STD

Minimum

142 mm-— 14 4mm (0 559-0 567 in.}
128mm (0 504 in)

95-115 mm (0 374-0 453 in.)

15mm (0 059 in)

Battery Specific gravity at 20°C (68°F) | 125-129
~ Voltage at 20°C (68°F) | 125-129V

Dave belt Deflection New belt | 6 -8 mm (0 24-0 31 in)
~~ - —e we enn oe eet Used belt | 8-12 mm (0 31 -0 47 in) - _

Reference * ae oe Une ie

Tension th + New belt | 400 - 600 N (41-61 kgf) 16

~ no Used belt | 300 - 500 N (31 — 51 kaf)

Alternator Rated output 12V 70A
21-252

IC regulator Regulating voltage 132-148V
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SERVICE SPECIFICRTTONS” — CHAMCING 087 tte

ssouu-ce

TORQUE SPECIFICATION ' r
Part tightened N-m kgf-cm ft lbf

Drive end frame x Recther end frame . Nut 45 46 40in lbf
Nut with cord clip 54 55 471n Ibf

Alkemator puliey nut 110 4,125 81

Rectifier no.wer set screw 196 20 17 4 tn “bf

Rear end cover x Rectifier end frame 45 46 40 in ‘lof

Terminai insulator mounting nut 41 42 36 in.-[bf

Artemaior ware mounting nut 98 100 72

Beanng retamer x Drive end frame 26 265 23 in -lbf

Rectrher holder x Drive end frame 39 40 347 in ‘lbf

1C regulator x Rectifier holder 196 20 17 4 in -Ibf
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HOW TO PROCEED WITH TROUBLESHOOTING Jon. 07 ay
Troubleshoot in accordance with the procedure on the following page. .

nanan - - Titles inside ZZ are titles of pages in(Vehicle Brought to Workshop) this manual, with the page number indicated
—e in the bottom portion. See the indicated

fi tail lanations.__ 1 ff Customer Problem Analysis | pages for detailed explanations
ff P. Di-2

oo ;
~2 ff Check and clear DTC (Pre—check) } ,

P.DI-3 f

=3 Problem Symptom Confirmation
tL Malfunction does not occur.

er 4 . A _' i

Malfunction occurs. f Symptom Simulation i
~ ff P. IN-20 ff

ff DTC Check ff
ff PDFS vi

Normal code = {Malfunction code.
§ {Basic Inspection ‘ff DTC Chart i]

P.DI-3 P. DF12 li

| 8a Problem Symptoms Table I e
P. DI-17 i

: o
10 ——— :ft Circuit Inspection | .

P. DI-19

$ fT Parts a Vi = i Check for Intermittent Problems
P. DI-3Identification of Problem iG

' !
i - > Step 2, 3, 5, 10, 13: Diagnostic steps permitting the
be 12 /f Adjustment, Repair f . use of the hand—neld tester or

aye break-out box.

13 Confirmation Test

*

=



DI-2
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CUSTOMER PROBLEM ANALYSIS CHECK
“Ve ae PRT PP my wT peesENGINE CONTROL SYSTEM Check Sheet| Inspector's f Cc Aq’?

Customer’ Model and Model
Name abtit ove WON ehiaat aattir Year

Driver’s Name Frame No.

Date Vehicle as .
Broughtin “~ ; 1 Engine Model Yor

License No. Odometer Reading mes

Qa Engine does C1 Engine does not crank ONo initial combustion UI No complete combustion

Cl Difficult to O Engine cranks siowly
Start D Other cml ot NN

a
£ Olncorrect first idle Idling rpm is abnormal D High ( rpm} OLow( rpm)
2 O Poor Idling ORoughidling O Other
E
& | O Poor O Hesitation CG Back fire Muffler explosion (after-fire) O Surging
& Driveability | 4 Knocking O Other

3 O Soon after starting O After accelerator pedal depressed
@Ilo Engine Stall | 0 After accelerator pedal released © During A/C operation \

DB Shifting from N to D O Other

O Others \ ryt Na

Dates Problem
Occurred

O Constant C1 Sometimes ( times per day/month) 0 Once only '
Problem Frequency . Dother _ . \

Weather O Fine O Cloudy O Rainy O Snowy 0 Various/Other.

Outdoor ° .3 2 Temperature O Hot OC Warm OCool O Cold (approx. Fi Cc)
o

28 Place QO Highway OSuburbs — Olnnercity — OUphill —-— DO Downhill {
2§ UC Rough road 0 Other r
58

5° Engine Temp. OCold O Warming up O After warming up O Any temp. O Other
on

OC) Starting O Just after starting ( mun.) Oldiing O Racing ed
Engine Operation | O Driving O Constant speed D Acceleration C Deceleration —

GAC switch ON/OFF O Other a\

Condition of Glow plug indicator Lamp - C Remains on 1 Sometimes lights up 0 Does not light up

Normal Mode O Norma! O Maifunction code(s) (code )
Diagnostic Trouble | (Precheck) O Freezed frame data ( )
Code Inspection ON ; om

ve lormal lalfunction code(s) (code )
Check Mode O Freezed frame data ( }
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PRE-CHECK =
1. DIAGNOSIS SYSTEM
(a) Description

A11542

tape

x

VALS 26r

mM

ur

a f€
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artt ob: «

duo

ay

d bs =

. 4

gr .

f

an?)
a 45

°

yo

mor abe

a ie)

The engine ECU contains a built-in seif—diagnosis
system by which troubles with the engine signal net-
work are detected and a check engine warning light
in the combination meter lights up. {
By analyzing various signals as shown in the later
table (See page DI-12) the engine ECU detects
system malfunctions relating to the sensors or ac-
tuators.

In the normal mode, the self-diagnosis system
monitors 9 items, indicated by code No. as shown
in DI-12. A check engine warning light informs the
driver that a malfunction has been detected. The
engine ECU stores the code(s) until it is cleared by
removing the F-HTR fuse with the ignition switch
off.
The DTC (diagnostic trouble code) can be read by
the number of blinks of the check engine warning
light when TE1 and E1 terminals on the check con-
nector are connected When 2 or more codes are in-
dicated, the lowest number (code) will appear first.
In the test mode, 5 items, indicated by code No. as
shown in DI-12 are monitored. If a malfunction is
detected in any one of the systems indicated by
code Nos. 22, 24, 35 and 41 the engine ECU lights
the check engine warning light to warn the techni-
cian that malfunction has been detected. In this
case, TE2 and E1 terminals on the check connector
should be connected as shown later (See page
DI-3).
In the test mode, even if the malfunction is cor-
rected, the malfunction code is stored in the engine
ECU memory even when the ignition switch is off.
This also applies to the normal mode. The diagnos-
tic mode (normal or test) and the output of the check
engine warning light can be selected by connecting
the TE1, TE2, and E1 terminals on the check con-
nector, as shown later. :
A test mode function has been added to the func-
tions of the self-diagnosis system of the normal
mode for the purpose of detecting malfunctions
such as poor contact, which are difficult to detect in
the normal mode This function fills up the self—
diagnosis system. The test mode can be imple-
mented by the technician following the appropriate
procedures of check terminal connection and op-
eration described later (See page DI-3).
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2. DIAGNOSIS INSPECTION (Normal Mode)
(a) Check the check engine warning light.

(1) The check engine warning light will light up when
7 the ignition switch is turned ON and the engine is
“ree not running. .

° HINT: = ~
If the check engine warning light does not light up, proceed to
troubleshooting of the combination meter.

p Aitga2 (2) When the engine is started, the check engine warn-
ing light should go off.

a If the light remains on, the diagnosis system has de-
>, tected a malfunction or abnormality in the system.

ae « (b) Check the DTC.
at © (1) Turn the ignition switch ON. ee

as at

(2) Using SST, connect terminals between TE1 and £1
: of the check connector.

Check SST 09843-18020 .

Connector

SST
x

Pp A10942

(3) Read the DTC from check engine warning light.
Normal As an example, the blinking patterns for codes; nor-

st +e mal, 12 and 31 are as shown on the illustration.
0.26 sec. HINT:

ON ON ON ON Ifa DTC is not output, check the TE1 terminal circuit (See Page
DI-53).

OFF OFF OFF (4) | Check the details of the malfunction using the DTC
oO .~ chart on page Di-12. >

5 os. 26 eC cco 42and31 (5) After completing the check, disconnect the SST
, ; from terminals TE1 and E1, and turn off the display.

*e If the event of 2 or more malfunction codes, indication will begin
ON from the smallest numbered code to the largest.

p OFF ossec. | Repear | > DIAGNOSIS INSPECTION (Test Mode)
One Cycle HINT:

i r Compared to the normal mode, the test mode has an increased
Start st on 46 we sensing ability to detect malfunctions.
rieeoa ‘ The same diagnostic items which are detected in the normal

; BRISE9 sos7ia) Mode can also be detected in the test mode.
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a i eu

ae

alaat an]

+

Pp A10943

Flashing

~ deadtber

ON

OFF

0.26 Seconds

FI3605

SST

Connector

A10044

3

* bler-bnen brs xod- g

(a) Check the DTC.. +
> (1) Initial conditions. =< |

* Battery positive voltage 11 V or more.
« — Throttle valve fully closed.
¢« A/C switched OFF.

(2) Turn ignition switch OFF.

i a ~
VW

arn

(3) Using SST, connect terminals TE2 and E1 of the cH
check connector.

SST 09843-18020
(4) Turn the ignition switch ON.

¢ Toconfirm that the test mode is operating, check that the
check engine warning light flashes when the ignition
switch is turned ON.

* If the check engine warming light does not flash, refer to
DTC chart for the TE2 terminal circuit on page DI-53.
(5) Start the engine
(6) Simulate the conditions of the malfunction de-

scribed by the customer.

(7) After the road test, using SST, connect terminals
TE1 and E1 of the check connector.

SST 09843-18020 a |

(8) Read the DTC on check engine warning light in the
combination meter (See page DI-3).

(9) After completing the check, disconnect the SST
tie from terminals TE1, TE2 and E1, and turn off the

display.

HINT:
« The test mode will not start if terminals TE2 and E1 are

connected after the ignition switch is turned ON.
« — When vehicle speed is 5 km/h (3 mph) or below, DTC 42

is output, but this is not abnormal. '
“i
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Hand-Held Tester] (b) Check the DTC using hand-held tester.
(1) Hook up the hand-held tester to the check connec-

tor.
(2) Read the DTCs by following the prompts on the tes-

. ter screen.

HINTS = (a;
« Please refer to the hand-held tester operator's manual for fur-

Check ther details.
Connector sess! (C) Clear the DTC. '

(1) After repairing the trouble areas, the DTC retained
~ Om 2 aT alenimel foanaes Tee or in the engine ECU memory must be cleared out by

YD removing the negative (-) terminal cable from the

‘ ’ -F battery for 10 seconds or more with the ignition
“MO rotiwar once switch turned OFF.

HINT: / sar
¢ — In this case, other memory systems (clock, etc.) will also

be cancelled out.
* Ifitis necessary to work on engine components requiring

removal of the negative (-) terminal cable from the bat-
tery, a check must first be made to see ifa DTC has been
recorded.

Ae i x (2) After cancellation, road test the vehicle to check

that a normal code is now read on the check engine
warning light. ‘

te If the same DTC Epdeats, it indicates that the
‘>. trouble area has not been repaired throughly.

1 i]
al

ok

bh (3)
G vay

Ww OATS

Hand-Held Tester] (d) Engine ECU data monitor using hand-held tester

(1) Hook up the hand-heid tester to the check connec-
tor.

\ i 3 (2) Monitor the engine ECU data by following the
Ae 7 prompts on the tester screen.

© HINT: ye) ; \K
é ~~ | +

« Hand-held tester has a ’Snapshot” function which re-
creck + cords the monitored data.

p atoos| * Please refer to the hand-held tester operator’s manual

for further details.
interface Vehicle (e) Engine ECU terminal values measurement using break-

7 Harness out—-box and hand-held tester
(1) Hook up the break—out—box and hand-held tester

to the vehicle.
EE (2) Read the engine ECU input/output values by follow-

+ EERE ing the prompts on the tester screen.
| HINT:

« — Hand-held tester has a ’Snapshot” function.
Toyota Break—Out-Box Nogs4e This records the measured values and is effective in the

diagnosis of intermittent problems.
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~ * Please refer to the hand-held tester/break—out-box op-
poy @ v _ erator’s manual for further details.
4, FAIL-SAFE CHART | ~ Z
tf any of the following codes is recorded, the engine ECU enters fail-safe mode.

DTC No Fail-Safe Operation Fail—Safe Deactivation Conditions

12 + TCV duty is 195% Returned to normal condition

+ Engine speed 0 RPM

«TCV duty ts 6 %

a ¢ Throttle valve position is fixed at 50% Relumed to normal condition
+ © Spill control valve ts cut

Returned t | condit22 *Water temp 1s fixed at 60°C (140°F) umes to normal conaion

24 ¢Airtemp ts fixed at 40°C (104°F) Returned to normal condition

ol Hi tT fixed32 nection volume compensentation volume is fixed at Returned to normal condition

| o | settled value eo |
39 «Fuel temp is fixed at 40°C (104°F) Returned to norma! condition

Following condition must be repeated at least 2 times consec-

utively fou

When closed throttle position switch 1s ON:
O1VEVAS40V ee

41 ta | «Accelerator pedal position is fixed at settled value

42 «Do not operation A/G cut Returned to normal condition

43 * Starter OFF Returned to normal condition

, 5. CHECK FOR INTERMITTENT PROBLEMS
DTC) _..4, Circutt As previously described on page DI-3, abnormality detection

ability in the test mode is increased compared to that in the nor-
12 | TDC signal circuit mal mode, so that when intermittent problems occur in the en-

~ gine ECU signal circuits (TDC, NE, THW, THA, VRP, VRT, PIM,
13 | NE signal circutt 2ei9 ‘€ THF, VA) shown in the table opposite, the appropriate DTC is

output.
22 | Water temp. sensor circuit Accordingly, when the DTC shown in the table left (12, 13, 22,

| 24, 32, 35, 39, 41) are output during the DTC check, and in-
24 | Intake airtemp. sensor circuit _ spection of the appropriate circuits reveals no abnormality,

” check for intermittent problems as described below.
; 32 | Correction resistors circuit By check for intermittent problems, the place where intermittent

problems are occurring due to poor contacts can be isolated.

35 | Intake air pressure sensor circu ——— (1) Clear DTC (See page DI-3). —___ —_—
(2) Set the test mode. ;

39 | Fuel temp. sensor circuit » With the ignition switch tuthed OFF, using
= = c= SST, connect terminals TE2 and E1 of the

check connector.
SST 09843-18020

« Start the engine and check to see if the check
engine warning light goes off.

41 | Throttle position sensor circuit

ee ee oo eam

i
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6. BASIC INSPECTION E ——
When the malfunction code is not confirmed in the DTC check, troubleshooting should be carried out in the
order for all possible circuits to be considered as the causes of the problems.
In many cases, by carrying out the basic engine check shown in the following flow chart, the location causing
the problem can be found quickly and efficiently. Therefore, use of this check is essential in engine trouble-

(3) Perform a Simulation Test
Using the symptom simulation

(See page IN-10), apply vibration and pull lightly on
the wire harness, connector or terminals in the cir-
cuit indicated by the malfunction code. Q

wot In this test, if the check engine warning light T@fits
“~ up, it indicates that the place where the wire har-

ness, connector or terminals being pulled or vi-
brated has faulty contact. Check point for loose con-
nections, dirt on the terminals, poor fit or other

“al problems and repair as necessary.
HINT:
After cancelling out the DTC in memory and set the test mode,
if the check engine warning light does not go off after the engine
is started, check thoroughly for faulty contact, etc., then try the
check again. If the check engine warning light still does not go
off, check and replace engine ECU. |

= _ —s

shooting.

1 {Is battery positive voltage 11 V or more when engine is stopped? io23y/ er |

No) Charge or replace battery. a
‘3 OF

ye *

YES .e }

° oo

2 | Is engine cranked?
os reftye | 4 '

Noy Proceed to problem symptoms table on page
DI-17.

b

YES
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3. | Check air filter.

PREPARATION:
Remove air filter. ~ a

CHECK:
Visually check that the air filter is not excessively dirty or oily.
HINT:
If necessary, clean the air filter with compressed air. First blow
from inside thoroughly, then blow from outside of the air filter.

> Repair or replace. bel | Di

| 4 | Check fuel quality. te

CHECK: oe thimuy a
+ Check that use only diesel fuel. i ‘ “SONS |
* Check that the fuel does not contain any impurity. ~ ~ a

aqad NG )| Replace fuel. >~

t nom ;

| OK | . ‘ “4 |
| c '/

| 5 | Check engine oil (See page LU—1). S | = ee

@ 3a | Ne) Repair orreplace. ~ °
| OK a ee

~TM > Replace coolant.

al at
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7 | Check injection timing (See page EM-8). _

> Adjusting injection timing.
ai ~ "22, ve Ulit~
OK

B hsapaine 1 retit tie «

8 | Check idle speed and maximum speed (See page EM-9). fa)

' L NG Repair or replace injection pump.

OK ~
eMac Ene ge ny bh

proceed to problem symptoms table on page lawn’ en ane ~

Hand-Held Tester) 7. REFERENCE VALUE OF ENGINE ECU DATA

HINT:
—_ Engine ECU data can be monitored by hand-held tester. -~

ee (a) Hook up the hand-held tester to the check connector.
BEE (b) Monitor engine ECU data by following the prompts on the

| 4 = tester screen.

Please refer to the hand-held tester operator’s manual
Check for further detail.Connector : +.

fad A10045 ~ hanna —

(c) Reference Value

item Inspection Condition Reference Value

Engine at idling*! ~ 46 ~51°CA

INJECTOR Engine racing at 2,000 rom*! 40-45 °CA

Engine racing at 3,000 rpm*1 33 ~ 38 “CA

Engine at idling 9~14°CA

"WW TIMING Engine racing at 2,000 rpm 13~18°CA
Engine racing at 3,000 rpm 18~ 23 °CA

ENGINE SPD RPM kept stable (Comparison with tachometer) No great changes

Engine at idling*? 13~15V

INTAKE MAN. Engine racing at 2,000 rpm*1 13-15V

Engine racing at 3,000 rpm*? 13-15V

COOLANT Engine at normal operating temp 75 — 95°C (185 — 203°F)*2

Closed throttle position Below 10V

THROTTLE Throttle fully opened Above 25V

From closed throttle position to wide open throttle Gradually increases
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VEHICLE SPD During driving (Comparison with speedometer) . No large differences

Engine idling at normal operating temp ON

EGR Engine at idling ON

At accelerator pedal fully opened OFF

GROW PLUG At IG SW LOCK3ON ON

During cranking ON

STA SIGNAL Dunng cranking ON

IDL SIGNAL Closed throttle position ON

AVC SIGNAL A/C SW ON ON

4INT:

* All accessories and A/C are switched OFF. | I |
*2_ If the water temperature sensor circuit is open or shorted, the engine ECU assumes an engine coolant
temperature value of 80°C (176°F).
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DIAGNOSTIC TROUBLE CODE CHART ; -
HINT.
Parameters listed in the chart may not be exactly the same as you reading due to the type of instrument or
other factors.
If a malfunction code is displayed during the DTC check in check (test) mode, check the circuit for the codes
listed in the table below For details of each code, turn to the page referred to under the "See page” for the
respective "DTC No.” in the DTC chart.

1

DTC No ~— Check Engine 2
(See page) Detection Item Trouble Area Warning Light emo

ms (NormailMode/ "y
wR OVA Test Mode) }-

42 Engine Speed Sensor Circut «Open or short in crankshatt position sensor circurt

(0-19) _| Malfunction (TDC or G1 Gwrcurty |* Crankshaft postion sensor ON/ON °
«Engine ECU

13 Engine Speed Sensor Circult «Open or short in engine speed sensor circuit _

(DI-21) | Malfunction (NE Circutt) + Engine speed sensor ON/ON fe)
«Engine ECU

«Open or short in timing control valve circuit

«Fuel filter (Clogging)
14 Ti trol Malfune-wz) . imag Control System Maifunc- | Fusl (Freezing Air in) ONNA °

«Injection pump (Internal pressure and timing control valve)
«Engine ECU

22 Water Temp Sensor Circutt Mal- *Qpen or short in water temp sensor circuit
(DI-25) function ¢Water temp sensor ON/ON fo)

+ Engine ECU

24 Intake Air Temp Sensor Circutt *Open or short in intake air temp sensor circurt
(01-28) | Malfunction «Intake air temp sensor OFF/ON fo) |

«Engine ECU

32 Injection Pump Correction Sys- «Open or short in injection pump correction resistor curcutt |
(DI-31) tem Malfunction «Injection pump Correction resistor OFF/ON ce)

«Engine ECU

«Open or short in turbo pressure sensor circuit

35 Turbo Pressure Sensor Circutt | «Turbo pressure sensor ON/ON oO
(DI-33) Malfunction «Vacuum hose disconnected or blocked

+Engine ECU

39 Fuel Temp Sensor Circuit Mal- «Open or short in fuel temp sensor circuit
(DI-36) function «Fuel pressure sensor ON/ON Oo

«Engine ECU

41 Throttle Position Sensor Circutt *Open or short in throttle position sensor circuit
(DI-39) Malfunction «Throttle position sensor — ON/ON 6)

* Engine ECU

«Open or short in vehicle speed sensor circuit |

42 Vehicle Speed Sensor Signal Vehicle speed sensor

(DI-41) Circuit Malfunction »Gombination meter OFF/OFF [e)
*Engine ECU ~ i

43 Open or short in starter circuit
(043) Starter Signal Circuit Malfunction | *Open or short in ignition switch or starter relay circut OFF/OFF ie)

e Engine ECU

49 First Gear Position Circuit Mal- *Open or short in 1st gear poosition switch circuit
(0M45) function ¢ 1st gear poosition switch OFF/OFF x

*Engine ECU ~—
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*1: ON” displayed in the diagnosis mode column indicates that the check engine warning light ts lighted up
when a malfunction is detected. “OFF” indicates that the check engine warning light does not light up during
malfunction diagnosis, even if a malfunction is detected. "N.A.” indicates that the item is not included in mal-
function diagnosis.*2-"O in the memory column indicates hat aDTC istecorded in the « énginé ECU inemory when'a mattlne-
tion occurs. Accordingly, output of diagnostic results in the normal or test mode is done with the ignition
switch turned ON. ”X’ indicates that a DTC is not recorded in the ECU memory even if a malfunction occurs.
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DIstL-o4

PARTS LOCATION

Starter Relay (Marking: ST RLY)
( —~ f ‘

CO ence 6 . —
i000 pos ,G imo

aQog 0
| y, y

f
\

A

ECD Main Relay Combination Meter ——} —\ Glow Plug Relay
(Marking. ECD) (Marking: SUB GLW RLY)

Engine ECU

i

iS
aN Throttle Position Sensor

Intake Air Temperature Sensor

(Dp

Sy, ~~

Turbo Pressure x)
Sensor Ky Crankshaft Position an

~

Check
Connector

Sensor
Water Temperature
Sensor /

Engine Speed Sensor
Spill Control Valve 7

No.1
Inecton ~\ (
Pump
Correction
Resistor ~ Fuel

_. Temperature
No.2 Sensor
Injection —4
Pump
Correction
Resistor Timing -

-- Control Spill Control Valve Relay
Valve \ /

Y A10924
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omate:

TERMINALS OF ECU OT
Engine
ECU Terminals ‘G) .

13] 12, 11,10] 98/7, 6/544} 3/21, sl7fsefs[4f 372] 11 fiiliolste ty elstale tort
26 | 25/24 123 J22/ 21/20] 19418 [17] 16]151/144 (76]15]14] 13] 12] 1 10 9 foefor 20/19/18] 17] 76 f15 (74 f13 712

—— | — _—— an

PI9559

Symbols (Terminal No ) Wiring Color Condition STD Voltage (V)

+BF (E6-1) - E1 (E414) Y-BA Always 9-14
+BG (E612) - E1 (E4-14) R-L-BR IG switch ON 9-14
VC (E5-1) - E2 (E5-9) B-GR iG switch ON 45-55

Accelerator pedal fully closed 03-08VA (E5~11) — E2 (E5-9) B+4-GR
Accelerator pedal fully opened 29-49

Accelerator pedai fully closed 9-14(DL (E5-12) - E2 (E5-9) B-R-GR
Accelerator pedal fully opened 0-3

Apply vacuum 40 kPa (300 mmHg, 11 8 in Hg) 13-19PIM (E5--2) — £2 (E5-9) B-Y-GR
Apply vacuum 69 kPa (1,000 mmHg, 39 4 in Hg) 32-38

THA (E5-3) — E2 (E5-9) P_L-G-R iduing, Air intake temp 0°C (32°F) to 60°C (140°F) 05-34

THW (E5~4) - E2 (E5-9) P-G-R Idling, Engine coolant temp 60°C (140°F) to 120°C (248°F) 02-10

THF (E5-5) — E2 (E5~9) LG-B - G-R IG switch ON (at engine cold) 05-34
STA (E6-11) ~E1 (E414) v-Y-BR Cranking 6.0 or more

Pulse generationTDC+ (E4-5) - TDC- (E4-18) _ R-G Idling (See page DI-19)

Pulse generationNE+ (E4—4) - NE~ (E4-17) W-B Idhng (See page DI-19)

Pulse generation- 4- = hSPD (E6-9) — E1 (E4—14) G-O-BR IG switch ON, Rotate driving wheel siowly (See page DI-39)

IG switch ON 9-14
TCV (E4-12) — E01 (E4—13) G-8- BR idi Pulse generation

mg (See page DI-22)
VSV OFF (idling) 9-14S/THt (E4-10) — E01 (E413) GR-BR
VSV ON {after IG switch OFF for 2 sec } 0-3

VSV OFF (idling) 9-14S/TH2 (E4-9) — £01 (E4~-13) G-Y-BR
VSV ON (after |G switch OFF for 2 sec ) 0-3

IG switch ON 9-14MREL (E6-3) - E1 (E4-14) L-O-BR
after IG switch OFF for 2 sec or more 0-15

IGSW (E6—14) - E1 (E4-14) B-W - BR IG switch ON 9-14

TAC (E6-18) — E1 (E4-14) B-BR Idling Pulse generation

Check engine waming light lights up 0-3W (E6-5) - Et (64-14) P-BR
Except check engine warning light lights up 9-14

Glow indicator light iights up 0-3GIND (E6—7) - E01 (E4-13) R-W-BR
Except glow indicator light lights up 9-14

SVR (E613) — E01 (E413) L-B-BR IG switch ON 0-15

TE1 (E515) - E1 (E414) G-Y-BR | 1G switch ON 9-14
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SREL (E6-2) — E01 (E4-13) B-R-BR Cranking 9-14
IG switch ON 9-14

SPV (E4—11) - E01 (E4-13) feB~BR id Pulse generation
- 9 (See page DI-60)

At shift position in 1st position 9-14
FSW (E4-8) - E1 (E4-14) L-BR

At other shift position in 1st position 0-3

VRP (E5~6) ~ E2 (E5-9) GB-GR__|IG switch ON 02-45

VAT (E5-14) - E2 (E5-9) L-B-G-R__ [1G switch ON 02-45
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PROBLEM SYMPTOMS TABLE f .

When the malfunction code is not confirmed the DTC check and the problem still can not be confirmed in
the basic inspection, then proceed to this step and perform troubleshooting according to the numbered order
given in the table below.

Symptom Suspect Area See page

1 Starter ST-6
Does not crank (Difficult to start) 2 Starter relay ST-20

1 STA signal circuit DH43

2. Injection nozzle FU-8

Cold engine (Difficult to start) 3. Fuel filter Fu-1
_ 4 Engine ECU IN-20

5. Injection pump FU-15

1 STA signal circuit DI-43

2 Injection nozzle FU-8

Hot (Difficult to start 3 Fuel filter FU
engine (Difficult to start 4 Throttle Body ED-3

5 Engine ECU IN-20
6 Injection pump FU-15

1 Fuel filter FU-1

. 2. Engine EGU power source circutt DI-49
Soon after starting (Engine stall) 3 Engine ECU IN-20

4 Injection pump FU-15

| 1 Engine ECU power source circuit DI-49
2 Spill control valve relay circuit 0-60

Others (Engine stall) 3. Engine ECU _ IN-20

| 4 Injection pump FU-15

1 Fuel filter FU-t

aeorrect first idie (Poor idling) 2 Engine ECU IN-20

3. Injection pump FU-15

—_ _— 1. STA signal circuit DH43
2. Throttle position sensor ED-3

. 3 Water temp sensor ED-15
“oh engine idle speed (Poor idling) - 4 Vehicle speed sensor Ol-39

| i 5 Engine ECU (v: IN-20

6 Injection pump FUu-15

| ~— 1 Injection nozzle FU-8
2 Compression EM-2

~ _ _— 3 Throttle body ——+—————--»-—- £D-3

aiss 4 Valve clearance EM-~4
idleLower engine idle speed (Poor idling) ‘ 5 Fuel line (Air bed) 7 -@

an 6 Engine ECU . IN~20

_. Le 7 Injection pump ceeenunees oe oe —_ FU-15
8 Water temp sensor t ED-15

1 Injection nozzle FU-8
2 Fuel line (Air beed) -

3 Pre—heating control circuit sT-2

TM 4 Gompression ~ EM-2
ough idling (Poor idling) 5 Throttle position sensor ED-3

6 Crankshaft position sensor ED-3
7 Valve clearance EM-4

8 Engine ECU IN-20

9 Injection pump FU-15
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1 Inection nozzle * FU-8

wot mL 2 Engine ECU power source circuit DI49
3 Compression EM~2

Hunting at hot engine (Poor iding) ~“" 6’ 4 Fuel line (Air baed) -
5 Valve clearance EM-4
6 Engine ECU — IN-20
7 Injection pump FU-15

1 Injection nozzle FLL-8

2 Engine ECU power source circuit terres Die

3 Pre—-heating control circuit ST-2

. 4 Compression EM-2Hunting at cold engine (Poor idling) 1 5 Fuel line (Arr beed) vu _

- UO= | 6. valve clearance EM~4
‘ 7 Engine ECU IN-20

8 Injection pump FU-15

1 injection nozzle FU-8

2 Fuel filter 7 FU-1
1

Hesitation/ Poor acceleration (Poor driveability) x 3 Compression EM-2
. 4 Engine ECU IN-20

- 5 Injection pump FU-15

{ 1 Injection nozzle FU-8
'twoulo emuoe Yewoo!' — | 2 Engine ECU {iste ange IN-20

Knocking (Poor driveability) 3. Crankshaft posistion sensor —D-21
ee eee oe . 4 Spill control valve circuit DI-60

5 Water temp sensor ED-15

1 Injection nozzle FU-8
{ 2 Engine ECU IN-20

? ar 3 Injection pump FU-15
Black smoke (Poor driveability) 4 Spill control valve circutt DI-60

t 5 Throttle body ED-3

6 Throttle position sensor ED-3
7 Intake air temp sensor ED-17

wer 1 Pre—heating control circuit ST-2

~ aa 2 Injection nozzle FU-8
% 3 Fuel filter FU-1

4 Engine ECU IN-20
White smoke (Poor driveabil( nity) 5 Injection pump FU-15

— 6 Crankshaft position S6neer ED-21
' 7 Throttle body ED-3

8 Water temp sensor ED-15

1 Inyection nozzle FU-8

2 Engine ECU ww OF IN-20
Surging/ Hunting (Poor driveability) . 3. Injection pump FU-15

4 Throttle position sensor ED-3
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CIRCUITINSPECTION _ . . 3

DTC 12 Engine Speed Sensor Circuit Malfunction
(TDC or G1 Circuit)

iG-~w ons \ :

CIRCUIT DESCRIPTION T
The crankshaft position sensor in the Engine Control System contains signal plate and a pickup coil for TDC
signal. The TDC signal plate has 1 tooth on its outer circumference. The TDC signal sensor generates 1
signal for every engine revolution. The engine ECU detects the top dead center by the TDC signals.
The engine speed sensor in the Engine Control System contains signal plate and a pickup coil for NE signal.
The NE signal plate has 52 teeth and ts mounted in the injection pump. The NE signal sensor generates 52
signals of engine 2 revolutions. The engine ECU detects the engine speed and cam lift position of the injec-
tion pump.

The engine ECU uses TDC signal and NE signals for injection timing control. And NE signal is used for injec-
‘ion volume control, also.

DTC No DTC Code Detecting Condition Trouble Area

Open or short in crankshaft position sensor circurt

12 No TDC signal to engine ECU during cranking *Crankshaft position speed sensor
7 + Engine ECU

WIRING DIAGRAM ‘
Engine ECU

——o

Crankshaft Position Sensor 5 i
mm 1 R req{ TDC.

NE’)

(°) 182 G rex TOCH toeger
ae (Ea)

Her

=. Dee 4 °; WwW NE+ <-

}

ioe :17
1 B a ren NE- ~

= iEngine Speed Sensor e #1 ?
(Built into Injection Pump) a

; .
A05643
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INSPECTION PROCEDURE

1. | Check resistance of crankshaft position sensor (See page ED-20). —

TDC and NE Signal Waveforms Reference: INSPECTION USING OSCILLOSCOPE 4
[ LI During cranking or idling, check the waveform between termi-

Tcl : A low. nals TDC+ and TDC-— of the engine ECU connector. a
if HINT:

e The correct wavaforms are as shown.
a NE + ae whos ‘i

Litt Ll L LJ > Replace crankshaft position sensor.
20 msec /Division(Idling) _, anzasa

OK | . rn
3 primi ne wed ongisnpe. sau ls

2 | Check for open and short in harness and connector between engine ECU and
crankshaft position sensor (See page IN—20).

> Repair or replace harness or connector.
ccc

OK y y ta? agtinnd Heroine
\@

4IT ~
As eee A ert et A ———

3 | Inspect crankshaft position sensor installation. '

| { > Tighten crankshaft position sensor.
+A | ,

OK Do Tee == =

* _ J
Check and replace engine ECU
(See page IN-20).
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DTC 13 Engine Speed Sensor Circuit Malfunction
. (NE Circuit)

arth

CIRCUIT DESCRIPTION 3
Refer to DTC 12 on page DI-19.

prone DTC Detecting Condition Trouble Area
*ONo NE signal to engine ECU for 0 5 sec or more at 680 rpm or jen or short in engine speed sensor circuit

13 more «Engine speed sensor
» Engine ECU

WIRING DIAGRAM
Refer to DTC 12 on page DI-19.— _ -

INSPECTION PROCEDURE

1 | Check resistance of engine speed sensor (See page ED-20).

+: ~ > Replace injection pump assembly. -

2 | Check for open and short in harness and connector between engine ECU and
engine speed sensor (See page IN-20).

|
. > Repair or replace harness or connector.

aRe

3. | Inspect engine speed sensor installation. _

> Tighten engine speed sensor. —

Check and replace engine ECU
(See page IN-20).
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Ds10-03

14DTC Timing Control System Malfunction

CIRCUIT DESCRIPTION
The engine ECU control the injection timing by actuating the timing control valve. The timing control vaive
is mounted on the injection pump and delay one by duty control of pump internal fuel pressure.
The engine ECU detects the injection advance angle by TDC and NE signals.

aoe

DTC No DTC Detecting Condition Trouble Area

* Open or short in timing controi valve circuit
. After engine warm up and during, actual injection timing Is * Fuel filter (Clogging) _

14 different from target vaiue of engine ECU calculated for several | «Fuel (Freezing, Air in}

sec «Injection pump (internal pressure and timing contro! vafve)

¢ Engine ECU

WIRING DIAGRAM SAAR A RT Perm ere ses

Engine ECU
7s TOTES ere orrrernrgee fe roi pe ey oypeternnee tips min rgpet ———a a

~ 22 1 12 — o
R-L R-L RL GB f=NTCV> 11 Ké SV IC3 fom} E4From Terminal 3 Lut k¢ mcs] 2 1 =

of ECD Relay ——— — Timing Control Valve _
See page DI-49( pag ) E01

~ _

Ba YY tee or boop ane ef rs doe ptt ©

a YY
Y 10920

INSPECTION PROCEDURE

1 ~ | Check timing control valve (See page ED-8).
~ een me me

page FU-18).
Check and replace timing control valve (SeeNe) :

‘loense beeqe srirne Lan |
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2 | Check voltage between terminal TCV of engine ECU connector and body ground.

Gn

Re
E4 Connector

TQV

ava
BE6&53

AN2474 A02543

PREPARATION:
(a) Remove the glove compartment (See page ED—25).

(b) Disconnect the E4 connector from the engine ECU.
(c) Turn the ignition switch ON.
CHECK:
Measure the voltage between terminal TCV of the engine ECU
connector and body ground.
OK:
~~ Voltage: 9-14 V

~ ane 4

[se |

Go to step 3.>

Check for open or short in harness and connector between timing control valve and engine ECU,
and timing control valve and ECD main relay (Marking: ECD) (See page IN-20).

3 | Check voltage between terminal TCV of engine ECU connector and body ground.

TCV

er
hy O)

_ V,

Beeas3 Agz324

TCV Signal Waveform 140 V/ DIV

TCV

——
-

10 msec./ Division (Idling) yA02482

Lo

PREPARATION:
(a) Remove the glove compartment (See page ED-25).
(b) Turn the ignition switch ON.
CHECK: -
Measure the voltage between terminal TCV of the engine ECU
connector and body ground.
OK:

Voltage: 9-14 V - oo ]

Reference: INSPECTION USING OSCILLOSCOPE —
During idling, check the waveform between terminals TCV and
E1 of the engine ECU connector.
HINT:
The correct waveform is as shown. a

Ney Check and replace engine ECU
(See page IN-20).
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4 | Check fuel filter clogging, fuel freezing and fuel air in.

w
e

=
> Replace fuel filter.

Check and replace injection pump
(See page FU-15).
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mee

DTC 22 Water Temp. Sensor Circuit Malfunction
ads a

CIRCUIT DESCRIPTION i ve.
Fig 1 The water temperature sensor senses the coolant temperature.

i 5 A thermistor built into the sensor changes the resistance value
j | according to the coolant temperature. The lower the coolant
30 jie temperature, the greater the thermistor resistance value, and
20 7 _ "y, the higher the coolant temperature, the lower the thermistor re-
10 = Acceptable - sistance value (See Fig. 1).
55 The water temperature sensor is connected to the engine ECU

g 3 [ (See below). The 5 V power source voltage in the engine ECU
Boot is applied to the water temperature sensor from the terminal
5 it THW via a resistor R. That is, resistor R and the water tempera-
B E ture sensor are connected in series. When the resistance value
© O5E of the water temperature sensor changes in accordance with

0.3 + changes in the coolant temperature, the potential at the termi-
027 r nal THW also changes. Based on this signal, the engine ECU

71 bo increases the fuel injection volume to improve driveability dur-
[Fe ee eS ing cold engine operation. 2 Sony yo

-20 0 20 40 60 80 100 {
cmmeoe (A) (32) (68) (104) (140) (176) (212) _ - ~

Temperature °C (°F) nN

(éS-Ga t Flaz7a1 , }
aT

DTC No DTC Detecting Condition Trouble Area

Resistance value of water temp sensor circuit goes out of *Open or short in water temp sensor circurt
22 compensentation value for 0 5 sec or more * Water temp. sensor / f

«Engine ECU

HINT:
After confirming DTC°22, use the hand-held tester to confirm the water temperature from the CURRENT
DATA. .

~~ 3 FL _ ——~-
Temperature displayed Malfunction

40°C (-40°F) Open circuit

140°C (284°F) or more Short circuit
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WIRING DIAGRAM 7m ne

- anal om «om _ Engine ECU
Water Temp. Sensor : { ~

§V
wns am th 4 R ‘

2 P i ES yw AA

i 1S ai | 9 -
ae Coney 1 G-R Es ye2

——~ rE
* a \

‘ - ae , wa Ea \ J
Y ' ‘ ~ 10940

INSPECTION PROCEDURE won “ dao
HINT. " an 180
If DTCs 22, 24 and 39 are output simultaneously, E2 (sensor ground) may be open.

1 | Check voltage between terminals THW and E2 of engine ECU connector.

ON PREPARATION:

(A) ED (a) Remove the glove compartment (See page ED-25).
mv / (b) Turn the ignition switch ON.

- r “| CHECK: ~
Measure the voltage between terminals THW and E2 of the en-

3 -w_- | gine ECU connector. ss
——_— - OKF __ —_————_—

(+ —) Water Temp °C (°F) Voltage
BEGESS ~t >

02129 A023 17. 20 (68) (Engine 1s cool) 27-29V
80 (176) (Engine is hot) 16V

— , OK \| Check for intermittent problems
eR (See page DI-3).

NG

2 | Check water temperature sensor (See page ED-15).

> Replace water temperature sensor.
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3 | Check for open and short in harness and connector between engine ECU and
water temperature sensor (See page IN-20).

2
i

“IBGE uy
in

> Repair or replace harness or connector.
if

OK
6 im, i di +

Check and replace engine ECU
(See page IN-20).

mer
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Devo

Lu A. L rT 4 1 _J

-20 0 20 40 60 80 100
(-4) 32 68 104 140 176 212

Temp. °C (°F)
Fl4741

DTC 24 | Intake Air Temp. Sensor Circuit Malfunction

CIRCUIT DESCRIPTION . nwalS an |
Fig. 1 __ The intake air temperature sensor is built into the air cleaner

, TM cap and senses the intake air temperature. A thermistor built in
the sensor changes the resistance value according to the in-

0, take air temperature. The lower the intake air temperature, the
207 greater the thermistor, the lower the thermistor resistance value
10; (See Fig. 1).
st Acceptable The intake air temperature sensor is connected tothe engine

S 3h ECU. The 5 V power source voltage in the engine ECU is ap-
@ al plied to the intake air temperature sensor from terminal THA via
§ _ a resistor R. That is, resistor R and the intake air temperature
2 ' E sensor are connected in series. When the resistance value of
® O56 .
@ g3f the intake air temperature sensor changes, based on this sig-

r nal, the engine ECU increases the fuel injection volume to im-
02 prove drivability during cold engine operation.
ort

oe

DTC No DTG Detecting Condition Trouble Area

Resistance value of in intake air temp sensor circuit value
«Open or short in intake air temp sensor circuit

24 (1) goes out of compensentation value for 0 5sec or more “rane bt oy sensor
HINT: i
After confirming DTC 24, use the hand-held tester to confirm the intake air temperature from the CURRENT
DATA.

Temperature displayed Malfunction

40°C (40°F) Open circuit

140°C (284°F) or more Short circurt
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WIRING DIAGRAM ©

Intake Air Temp. Sensor =~

2
2

Engine ECU

E

Y

j |4A naringy yg pene if rua | 5V
*%: R
P-L THA _

E2

E1

4 LY
A10940

INSPECTION PROCEDURE
HINT:
If DTC 22, 24, 35 and 39, E2 (sensor ground) may be open.

41 | Check voltage between terminals THA and E2 of engine ECU connector.

A02316

PREPARATION: .
(a) Remove the glove compartment (See page ED-25).
(b) Turn the ignition switch ON. :

CHECK:
Measure the voltage between terminals THA and E2 of the en-
gine ECU connector.
OK:

Intake Air Temp °C (°F) Voltage

20 (68) (Engine 1s cool) 25-28V

80 (176) (Engine is hot) 44-45V

OK Check for intermittent problems
(See page DI-3).

rm

} 2 | Check intake air temperature sensor (See page ED-17). _ _

> Replace intake air temperature sensor.

between th-
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3 | Check for open and short in harness and connector between engine ECU and
intake air temperature sensor (See page IN—20).

ir tuPT ION > Repair or replace harness or connector.
OK i

le
x “

Check and replace engine ECU
(See page IN-20).
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end = e o . pas

DTC 32 Injection Pump Correction System Malfunc-
7 ~ —| tion

By a

CIRCUIT DESCRIPTION ~ :
There are two type correction resistors in this system.
One is correction resistor for injection timing (VRT). These resistors exist for correcting a few vary between
each injection pumps.

BTC No DTC Detecting Condition Trouble Area

«injection pump correction resistor circuit

32 Open or short in injection pump correction resistor circuit * Injection pump correction resistor
* Engine ECU

WIRING DIAGRAM aa . -ain. | LY
Engine ECU

S aps oo “3 ( \
~ GR PEOOTA

M
y

E2 _

i arehe No.1 Injection Pump >« ov
Correction Resistor 14 TM

G-R L-B a = VRT - ~

1 2 ae.

eleeanad pnt see ee - 5V
No.2 Injection Pump .

Correction Resistor 6
. G-R G-B

—_—— - —
210841 A11548

INSPECTION PROCEDURE

3°

| 1 | Check injection pump correction resistors (See page ED-24).

(See page FU-—18).

| 0K |

Ny Replace injection pump assembly

2 | Check for open and short in harness and connector between the engine ECU
if and correction resistors (See page IN—20).
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Donated by Andrew Schauer . cruisercult.com
— NGY )| Repair or replace harness or connector.

OK TT ~
tn rembs ne ae Ue

3 | Check voltage between terminals VRP and E2, and VRT and E2 of engine ECU
connector. 2qmud

ON PREPARATION:
@ VRP vi E2 (a) Remove the glove compartment (See page ED-25)

(b) Turn the ignition switch ON.
ena SeneCay ee RSAC CHECK:

Measure the voltage between terminals VRP and E2, and
— and E2 of the engine ECU connector.

Ok:
Voltage: 0.2-4.5V, WG 9

Y A10938 > Repair or replace harness or connector.
| rack

OK | ve o qm nostogint To
s ar 4

tae ho RO |
Check and replace engine ECU
(See page IN-20).

3 ‘ qmud Son

$ 3 fom 09
nee Fn pe 1 ay

~ {ee 4 re _
Psa S a oe

! J)
- Si Rae SE

r

i “
|(MS G3 ener 902) aintelagy pnkeomag aeons nolionini dos)

- we pee

yidmeees qua aclteaisi ~act ‘|

1
U53 enigne er 2 ab i. 2 boner 10 EN

a wee wee senate mhenerener snare Aa
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D-33

oeKo-0

DTC 35 Turbo Pressure Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

45

13.3
kPa

tio !

The turbo pressure sensor is connected to the intake manifold.
The engine ECU detects the intake manifold pressure as a volt-
age by the sensor. The engine ECU uses the intake manifold
pressure signal for correction of injection volume control and in-
jection timing control. {
The turbo pressure sensor monitors both the atmosp eric

pressure and intake manifold pressure and transmits the output
voltage to the engine ECU, and the engine ECU uses this atmo-
spheric pressure value for correcting the injection volume.

{

I
253.3

100

Intake Manifold Pressure

mmHg
1,900

(74. 8) (in.-Hg) at

wt
4 2

AQ6532 es

7 Rey

i]5 ca{hy Vv
(a)

[ DTC No DTC Detecting Condition Trouble Area

35
Open or short in turbo pressure sensor circurt for 2 sec. or
more

*Open or short in turbo pressure sensor circuit
* Turbo pressure sensor

+ Vacuum hose disconnected or blocked

«Engine ECU

HINT: i
After confirming DTC 35, use the hand-held tester to confirm the intake manifold pressure from the CUR-
RENT DATA.

r Intake Manifold Pressure (kPa) Malfunction
Approx 0 PIM circuit short

*VC circuit open or short

130 or more «PIM circuit open g
+ E2 circuit open

s i ~ ~

WIRING DIAGRAM ~ Py YO - i
Engine ECU

nopwe ¢ b st (tf

= | \
*% Turbo Pressure Sensor 4 rar oan ot | °3 'tlve + 5V

ES

VO.P— Ep em orny on
-~-- BY 2'piM| e098

(E5) We —!

|
aR ——t Sige

{ES ——
> i

)
al

wer LO 11544
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INSPECTION PROCEDURE - —— — _ =O
HINT: 4 ~ :
If DTC 22, 24, 35 and 39 are output simultaneously, E2 (sensor ground) may be open. iuaenneennenl

1. | Check turbo pressure sensor (See page ED-18). }

> Replace turbo pressure sensor. v
i’ iO

Lo | | a mo
2 | Check voltage between terminals VC and E2 of engine ECU connector.

at

ON PREPARATION: ——
(A) ve. E2 (a) Remove the glove compartment (See page ED-25).

(b) Turn the ignition switch ON.
CHECK:
Measure the voltage between terminals VC and E2 of the en-
gine ECU connector.
OK:

Voltage: 4.5 — 5.5 Vo se whut ar paris so nen!
BESES3402475 . A02544

Ney Check and replace engine ECU
(See page IN-20). 1

3 | Check voltage between terminals PIM and E2 of engine ECU connector.

ON PREPARATION:
@ l = - (a) Remove the glove compartment (See page ED-25).

CoN (b) Turn the ignition switch ON.
‘ CHECK:

LAITHRAAIEIGG stenenat GHTTEAEEDTy Measure the voltage between terminals PIM and E2 of the en-
ST WF] gine ECUconnector. us {

Ok: | |
. ve :1.3-1.9V i

402478 A02545

OK Check and replace engine ECU
| (See page IN—20).

NG | | * ———4
!
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DI-35

Check for open and shortin harness andcon- }.
nector between engine ECU and turbo pres-
sure sensor (See page IN-20).
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DTC 39 Fuel Temp: Sensor Circuit Malfunction

CIRCUIT DESCRIPTION
Fig 1 The fuel temperature sensor senses the fuel temperature. A

thermistor built into the sensor changes the resistance value
according to the fuel temperature. The lower the fuel tempera-

30 ture, the greater the thermistor resistance value, and the higher
20 the fuel temperature, the lower the thermistor resistance value
10 Acceptable (See Fig. 1).

~ 5 The fuel temperature sensor is connected to the engine ECU
Sg 3 (See below). The 5 V power source voltage in the engine ECU
8 > is applied to the fuel temperature sensor from terminal THF via
E 1 . . a resistor R. That ts, resistor R and the fuel temperature sensor
Fa are connected in series. When the resistance value of the fuel
ac 05 temperature sensor changes in accordance with changes in the

03 fuel temperature, the potential at terminal THF also changes.
02 Based on this signal, the engine ECU. Based on this signal, the
01 engine ECU performs the pressure control compensation of the

[roe ee ee supply pump and error detection compensation of the highly
oy (22) 8) 104) (a0) 8) 12) pressurized fuel system.

Temperature °C (°F) ¢
Fla741 en ~ erencene

DTC No DTC Detecting Condition Trouble Area

«Open or short in fuel temp sensor circuit

39 Open or short in fuel temp sensor circuit for 0.5 sec ormore | Fuel temp sensor

+ Engine ECU

HINT:
After confirming DTC 39, use the hand-held tester to confirm the fuel temperature from the CURRENT
DATA.

Temperature displayed Malfunction

—40°C (40°F) Open circuit

140°C (284°F) or more Short circuit
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MIRING DIAGRAM «~~ ~.
=~

ae Engine ECU

Fuel Temp. Sensor ~~ ~— f 5V
meieiay ag tore A

R

WA
THE i

9
Cow ) 1 G-R Es) E2 7

YY
« ° A10940

NSPECTION PROCEDURE
=|NT:

DTC 22, 24, 35 and 39 are output simultaneously, E2 (sensor ground) may be open.

| 1. | Check voltage between terminals THF and E2 of engine ECU connector.

PREPARATION:
(a) Remove the glove compartment (See page ED-25).
(b) Turn the ignition switch ON.
CHECK: -
Measure the voltage between terminals THF and E2 of the en-
gine ECU connecter.
OK:

(+) io) Fuel Temp °C (°F) Voltage
BEGES3A02127 402315 20 (68) (Engine is cool) 25-28V

| 80 (176) (Engine is hot) 44-45V

| - : OK \} Check for intermittent problems
pos os (See page DI-3).

2 | Check fuel temperature sensor (See page ED-16).

“t ~ NG _ )j| Replace fuel temperature sensor.
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“3 | Check for open and short in harness and connector between engine ECU and
fuel temperature sensor (See page IN-20).

> Repair or replace harness or connector.at

OK .

T sal ‘ f~ ¥~ yl Le _ oson ,i

Check and replace engine ECU i(See page IN-20). “{
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| DTC 41 Throttle Position Sensor Circuit Malfunction

CIRCUIT DESCRIPTION _.. ovnin« ,; nn

}

“nrottle PositionSensor

|
Engine ECU

A02473

adit of noihoc

The throttle position sensor is mounted in the throttle body and
detects the throttle valve opening angle. When the throttle valve
is fully closed, the IDL contacts in the throttle position sensor
are on, so the voltage at the terminal IDL of the engine ECU be-
comes 0 V. At this time, a voltage of approximately 0.3 - 0.8 V
is applied to terminal VA of the engine ECU. When the throttle
valve is opened, the IDL contacts go off and thus the power
source voltage of approximately 12 V in the engine ECU is ap-
plied to the terminal IDL of the engine ECU. The voltage applied
to the terminal VA of the engine ECU increases in proportion to
the opening angle of the throttle valve and becomes approxi-
mately 3.2 — 4.9 V when the throttle valve is fully opened. The
engine ECU judges the vehicle driving conditions from these
signals input from terminals VA and IDL, and uses them as one

~ of the conditions for deciding the basic fuel injection volume.

DTC No DTC Detecting Condition Trouble Area

Open or short in throttle position sensor circuit for 0 05 sec. or * Open or short in throttle position sensor circut
41 more ¢ Throttle position sensor

«Engine ECU {meg

~ AT:
¢nen the connector for the throttle position sensor is disconnected, DTC 41 Is not displayed. DTC 41 is dis-
zayed only when there is an open or short in the VA signal circuit of the throttle position sensor.

) tenn pile bbe a
WIRING DIAGRAM

Throttle Position Sensor Engine ECU
_abe wotene mt

| . a |, @ sv :
: B EEG ~ or

| ~ “ ~ " " ~
t vy 3 Han i2 %| > BR ESOS tg ty
. - — sco GR = E2 .

| ° yo | "7
41007 noe YY At1548

) WSPECTION PROCEDURE Se

ry

iNT.

* DTC 22, 35 and 41 are output simultaneously, E2 (sensor ground) may be open. -- ~ ad
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GNOSTICS - ENGINE

1 | Check voltage between terminals ¥A and E2, and IDL and E2 of engine ECU con-
nector.

ON PREPARATION:
~) (a) Remove the glove compartment (See page ED-25).

IDL VA Eg ¥ (b) Turn the ignition switch ON.
. CHECK:

2ge Ge j}) >? Measure the voltage between terminals VA and E2, and IDL
7 ' and E2 of the engine ECU connector when the throttle valve is

nt ve opened gradually from the closed condition.

OK: Li TTTpesess (HC) —
Alleles =“ Throttle Valve vernge

VA - £2 IDL - E2

~~ von ane ; Fully closed 03-08V 0-3V
L lew ata } Fully open 2.9-49V 9-14V

4 * HINT:
oar on xe e The voltage should increase steadily in proportion to the throttle

oma valve opening angle.

~ ~ - > Gheck for problem symptoms table (See page
_ THDBS te dbs Mow me -

NG | - L . ee
a sarhe 9 46 vas 7H anus ertud

2 | Check throttle position sensor (See page ED-3). MAAR Ae

/ Y ; > Replace throttle position sensor. |
‘ Pop

Tov oN :

va 2 a |
3 | Check for open and short in harness and connector between engine ECU and

throttle position sensor (See page IN-20). - ~ 9 s |

ee ee ee> Repair or replace harness or connector.|| 4)
OK | TO LIMO A IAT Aral

: SSF pane onigh tae PA bnp AE SSO
Check and replace engine ECU
(See page IN-20).
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DTC 42 | Vehicle Speed Sensor Signal Circuit Mal-
function _—

CIRCUIT DESCRIPTION
The vehicle speed sensor outputs a 4—pulse signal for every revolution of the rotor shaft, which is rotated
by the transmission output shaft via the driven gear. After this signal is converted into a more precise recian-
gular waveform by the waveform shaping circuit inside the combination meter, it ts then transmitted to the
engine ECU. The engine ECU determines the vehicle speed based on the frequency of these pulse signals.

bam Mf iVehicle Speed Sensor Combinationgraf Engine ECU
Meter

22487

DTC No OTC Detecting Condition Trouble Area

All conditions below are detected continuously for 8 sec or ,
more «Combination meter } - ‘ma.

42 (a) Vehicle speed signal 0 km/h (0 mph) «Open or short in vehicle speed sensor circult
(b) Engine speed 1 800-3 200 rpm «Vehicle speed sensor

(c) Engine coolant temp 60°C {176°F) or more eEngineECU , | | |
(d) Accelerator pedal opening angle 32% or more ‘ | u

WIRING DIAGRAM i doled bk LL

H

Engine ECUCombination Meter .

Center J/B SV
1 > an)

GD G-O GO ~ (6) 73 SPD

. ~—— ed eo emer see

v 10927

INSPECTION PROCEDURE
Pa

| 1. | Check operation of speedometer. -

CHECK:
Orive the vehicle and check if the operation of the speedometer in the combination meter is normal.
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HINT: aia —s _ tee
The vehicle speed sensor is operating normally if fme speedometer display is normal.

_ ~- > Check speedometer. ——-———-_ -—-~~-- --—~-
OK

4, an

2 | Check voltage between terminal SPD of engine ECU connector and body ground.

A

ON PREPARATION: a
(A) SPD (a) Remove the glove compartment (See page ED—25).

(b) Shift the shift lever to the neutral.
(c) Jack up one of the front wheels. i .

ai (d) Turn the ignition switch ON. .
CHECK:
Measure the voltage between terminal SPD of the engine ECU
connector and body ground when the wheel is turned slowly.

TO

BE6és3
A02131 A02319

—— an Seen
OK: i

a nnite Voltage is generated intermittently.

Hy a} ft ’ se
- de | sior “as

4 art

tween combination speedometer and engine
ECU (See page IN-20).

> Check and repair harness and connector be-
0 Turn the wheel

AT7809

oK \ , - —_
q me Oo

4

i

co

@ in “s | r |
Check and replace engine ECU
(See page IN—-20).

| » ; 3
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DTC 43 Starter Signal Circuit Malfunction

CIRCUIT DESCRIPTION wdao

When the engine is being cranked, the intake air flow is slow, so fuel vaporization is poor. A rich mixture is
therefore necessary in order to achieve good startability. While the engine is being cranked, the battery posi-
tive voltage is applied to terminal STA of the engine ECU. The starter signal is mainly used to increase the
fuel injection volume for the starting injection control and after—start injection control.

DTC No Detection Condition Trouble Area

*Open or short in starter circuit

43 No starter signal to engine ECU «Open or short in ignition switch or stater relay circurt
«Engine ECU

nom aes OV cmon neva» ame .WIRING DIAGRAM 7 Aer ow ee

— E E— Engine Room R/B ~ al —-eet STA sae on ae J12 JC 11
B P-B P-B V-Y STA6 8 2 ae 2 < 7. S E6

2 Cc
n

ig 7
el AM2 ° ~

2 OAD2 WAR 2 4 M a
~ 25] WW ~~

2 f ES sey ra ft Me 108 ie)
vs

a - wows

2

KR “ 7_ z§ 3h
n - fen aan i ~ ar a

ra
(2) > be adn

Engine y one
i Room See ot
i R/B No 2} ee Le

= B-W
1

BL

B-W

| att sa)1 QUA
| | Battery 1 W-B
rT

{ Starter

410828 At1549
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INSPECTION PROCEDURE in oa ;
HINT: ~ oe

This diagnostic chart is based on the premise that the engine is being cranked under normal conditions If
the engine does not crank, proceed to the problem symptoms table on page DI-17.

t | Check voltage between terminal STA of engine ECU connector and body ground.

(~~ PREPARATION: .
(a) Remove the glove compartment (See page ED-25).
{b}) Turn the ignition switch ON.
CHECK:
Measure the voltage between terminal STA of the engine ECU
connector and body ground during cranking.
OK: _
~~ Voltage: 6.0 V or more SAIN RE Or eH es

Aoiae : ~~ __A02320 Ignition Switch Position ON STA
STA Signal OFF ON

Ud: $

, . mur OK Proceed to next circuit inspection shown on
~ Yo problem symptoms table (See page DI-17).

-

_n 7

: Semea> iatl r Jl. — r¢ a te
a

(Marking: S
2 | Check for open in harness and connector between engine ECU and starter relay

RLY) (See page IN—20).

bonts

> Repair or replace harness or connector. -
i | vs}

fy
famed

(See page IN-20). '
Check and replace engine ECU 2 3
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DTC 49 First Geaf Position Switch Circuit Malfunc-
2 . | tion einen a

CIRCUIT DESCRIPTION ~~ ”"* | x
The 1st gear position switch on the side of transmission detects the {st gear and limits the engine output
when the high load ts applied during running in the 1st gear. {

OTC No Detection Condition Trouble Area

*Open or short in 1st gear position switch circuit

49 Open or short 1st gear position switch +Qpen or short in 1st gear position switch
«Engine ECU

WIRING DIAGRAM

| Engine ECU

J3 JIC 3

W-B_yJ"ic3

W

A10929

INSPECTION PROCEDURE

1 | Check 1st gear position switch (See page ED-22).

Replace 1st gear position switch.
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ground.
2 | Check voltage between terminal FSW of engine ECU connector and body 5

CHECK:

(+) oe) Ok:

PREPARATION:

(a) Remove the glove compartment (See page ED-25).
(b) Turn the ignition switch ON.

ar
f

Yo’ So . Measure the voltage between terminal FSW of the engine ECU
. connector and body ground after the shift lever is moved to the

: following positions.
+4

YY = Atgg21 Shift Lever Position ist Gear Except 1st Gear

Voltage 9-14V 0-3V

Check and replace engine ECU
(See page IN-20).

a >
~

8+ -

8
weal,

~~ —— i =
Check for open and short in harness and con-
nector between 1st gear position switch and
engine ECU (See page IN-20).

ane
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. Pra :
Back Up Power Source Circuit 7

CIRCUIT DESCRIPTION ": a — case om |
Battery positive voltage is supplied to terminal +BF of the engine ECU even when the ignition switch is OFF
for the use of the DTC memory, air-fuel ratio adaptive control value memory, etc. | mare

f

WIRING DIAGRAM < | _ eH

Engine Room R/B
13 1

ECD ° BF

“(2 ee ae ¥ Wt ke =¥ E6 } pt
—_ bee -

T Battery | e wl
wa
T Leeman

_¢ a,
Pp j woe A10948

INSPECTION PROCEDURE

1 | Check voltage between terminal +BF of engine ECU connector and body ground.

LOG PREPARATION:
S +BF Remove the glove compartment (See page ED-25).

\ \ CHECK:
= Measure the voltage between terminal +BF of the engine ECU
a connector and body ground.

~~ Valtage: 9-14 V

Recess Aitss0 OK \| Check and replace engine ECU
(See page IN-20).

Ue
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2 | Check ECD fuse.

Engine Room R/B

[IONUOCOLOOODa) mn A ru

y ECD Fuse A499

PREPARATION:
Remove the ECD fuse from the engine room R/B.
CHECK:

Ok:
Check the continuity of the ECD fuse.

Continuity

> Check for short in all harness and components
connected to ECD fuse (See page IN—-10).

| ' .
oK at TM~“ Y SS a

Check and repair harness or connector be-
tween battery and ECD fuse, and ECD fuse
and engine ECU (See page IN-20).

aie i

|
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Engine ECU Power Source Circuit

CIRCUIT DESCRIPTION
When the ignition switch is turned ON, battery voltage is applied to the coil, closing the contacts of the ECD
relay (Marking: ECD) and supplying power to the terminal +BG of the engine ECU.

WIRING DIAGRAM ”

<8 tae M BP te Qiinin steady ! ee ee —~/ aw “€ ine ECU
~— Driver Side J/B Center J/B en

w as sain 6 ian BW 11 10 BW 14 ligsw

= Ho 1H 1D }-—_{ 3D 3D -—>t—tots 5 mm
i
~

Yu. tou
Y

¢
\ Engine Room J/B 7 a

2 LO i K€ E6
5 1 4

ap? 2g gf Eco fo VL
< wu Relay _—

1 1 ye
| 3 a -— -

( 2 ) 2 2

Z . R-L 22 R-L 2_ iJ1 K€ = (e6}+BG |

WY . ; W 3eut AS t
Y a a, OOtr
 

=
 

4
4

> 
10991
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DIAGNOSTICS - ENGINE ~ +=

INSPECTION PROCEDURE -- . —
“=

1 | Check voltage between terminals +BG and E1 of engine ECU connectors.

PREPARATION:
(a) Remove the glove compartment (See page ED-25). 4,
(b) Turn the ignition switch ON.
CHECK:

- Measure the voltage between terminals +BG and Et of the er
4 - gine ECU connectors.

Ok:
OWE . Voltage: 9-14 V .

BE6ES302130 “#* posst8
no OK Proceed to next circuit inspection shown on

; 4 > wa oy op problem symptoms table (See page DI-17).

oh i Jot J 4 {

2 | Check for open in harness and connector between terminal E1 of engine ECU
and body ground (See page IN-20).

| -

[|

3 | Check ECD main relay (Marking: ECD) (See page ED-10). |

ra > Repair or replace harness or connector.

L
far . > Replace ECD main relay. \2|, _

son

4 | Check ECD fuse (See page DI-47, step 2).

_ NG Check for short in all harness and components
connected to ECD fuse.
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5 | Check for open in harness and connector between engine ECU and ECD main
relay (Marking: ECD), and ECD main relay and battery (See page IN—20).

OK
IODC

+e > Repair or replace harness or connector.

wt 4 j

6 | Check voltage between terminals IGSW and E1 of engine ECU connectors.

Cia IGSw
bné 3

fi cari Freee Ane

a.

BB OV
¥ : “=e

+)
A10923

Var 48 -anatin¥

PREPARATION:
{a) Remove the glove compartment (See page ED-25).
(b) Turn the ignition switch ON.
CHECK: '
Measure the voltage between terminals |GSW and E1 of the
engine ECU connectors.

Voltage: 9- 14 V

OK | Go to step 10. -

'

| NG
> at “ne ansiaa brie >

Br TA
.

7 | Check IGN fuse.

Driver Side J/B - PREPARATION: {Remove the IGN fuse from the driver side J/B. LA
CHECK:
Check the continuity of the IGN fuse. 2OK: ¥ hae fo" :
~~ Continuity

NG Check for short in all harness and components
connected to ECD fuse.

8 | Check ignition switch (See Pub. No. RM585E, pages BO-67 and BE-12).

> Replace ignition switch.
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Lo J WOU Sa
=e am

9 | Check for open in harness and connector between ignition switch and engine
ECU (See page IN-20).

Na) Repair or replace harness or connector.
Lo ta wg Hane - % sy ipe: We Eta a alay Yee ant 3a ‘

10 Check voltage between terminal MREL of engine ECU connector and body
ground.

ON MREL PREPARATION: |
Y) (a) Remove the glove compartment (See page ED-25).

(b) Turn the ignition switch ON.

~ ERE CHECK:
ae No —, Measure the voltage between terminal MREL of the engine

ECU connector and body ground.
~ OK: a

©) (+) ~~ Voltage: 9- 14V -:
y 10925

> Check and replace engine ECU (See page
~ IN-20). -

NG | ; — —— ——
a ~

Check for open in harness and connector between engine ECU and ECD main relay (Marking:
ECD), and ECD main relay and body ground (See page IN—20).
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TE1, TE2 Terminal Circuit ~ |

CIRCUIT DESCRIPTION |

Terminals TE1 and TE2 are located in the check connector.
The check connector is located in the engine compartment. When these terminals are connected with the
Ei terminal, DTCs in normal mode or test mode can be read from the check engine warning light in the com-
bination meter.

WIRING DIAGRAM x 340° sj

. . Engine ECU
spoo1e 7” TM aN
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NSPECTION PROCEDURE
l —

-NT

If terminals TE1 and TE2 are connected with terminal E1, DTC is not output or test mode is not acti-
vated.
Even though terminal TE1 is not connected with terminal E1, the check engine warning light blinks.

+ Forthe above phenomenon, the likely cause is open or short in the wire harness, or malfunction inside
the engine ECU.

' 1 | Check voltage between terminals TE1 and E1, and TE2 and E1 of check connec-
tor.

ON PREPARATION:2) Turn the ignition switch ON.
CHECK:
Measure the voltage between terminal TE1 and E1, and TE2
and E1 of the check connector.
OK:

Voltage: 9-14 V

A11541
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———o einer .

OK. \ | Check and replace engine ECU
(See page IN-20).

2 | Check continuity between terminal E1 of check connector and body ground.

sme aeme -_ > Repair or replace harness or connector.

3. | Check for open and short in harness and connector between terminal TE1, TE2
i of engine ECU and check connector (See page IN-20).

SeeeeDaRRAnRAREERAEAN |

| _ 4 ) 7 > Repair or replace harness or connector.

T

Check and replace engine ECU ae
(See page IN-20).
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~

Pre—Heating Control Circuit

CIRCUIT DESCRIPTION
When the ignition switch turns ON, the engine ECU calculates the glow indicator lighting time/heating corre-
sponding to the coolant temperature at that time and turns ON the glow indicator light/glow plug relay.
As the ceramics is used for a glow plug material, the current control is not performed.
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WIRING DIAGRAM €
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CHECK:
Does the glow
OK:

Turn the ignition switch ON.

indicator light up?
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INSPECTION PROCEDURE

1 | Does glow indicator light up?

PREPARATION:

The glow indicator lights up for 0.5 sec. or more.

> Go to step 5.
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NG |,:°- e . 7, Cones cmt aang |

2 | Check voltage between terminal GIND of engine ECU connector and body
ground.

ON PREPARATION: :
@ ne (a) Remove the glove compartment (See page ED-25).

i (b) Disconnect the E6 connector from the engine ECU
FE | | (c) Turn the ignition switch ON. —

: 3 CHECK:
Measure the voltage between terminal GIND of the engine ECU
connector and body ground.
OK:

Voltage:9-14V ‘ea aTe a ual a

- = ~ a OK Check and replace engine ECU
(St-IG eneq 292) neo OTC ins: (See page IN-20).

3 | Check GAUGE fuse.

‘ Driver Side J/B PREPARATION: “
Remove the GAUGE fuse from the driver side J/B.
CHECK:
Check the continuity of the GAUGE fuse.
OK: °~~ Continuity [ » |

Ne Check for short in all harness and components
connected to GAUGE fuse.

ee see peepet ae ae —_

~ mR

t of > Replace bulb. * bys

an aN }
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Check for open in harness and connector between combination meter and engine ECU, and com-
bination meter and GAUGE fuse (See page IN—20).

§ | Check glow indicator lighting time (See page ST-1).

6

wr rere NG Check and replace engine ECU‘em » (See page IN-20).
OK - ee we ' “me |

an J OUD ism aasitad gngtiny ac- | - 5
. a Ve

6 | Are there any DTC being output? 9 ‘#tlov aon at
_ rn

& ves) Go to relevant DTC chart (See page DI-12).

—_ |

(s
]

7 | Check glow plug relay (See page ST—2). a et

“ OVP > Replace glow plug relay. \
se

OK re de ; | se 3OUe
ao Keenan a

1man hoe anneenet Ha rg te Ad oN

8 | Check voltage between terminal SREL of engine ECU connector and body ——
ground at cranking.

—

ON SREL PREPARATION: L?) (a) Remove the glove compartment (See page ED-25).
(b) Disconnect the E6 connector from the engine ECU.

ee a | (c) Turn the ignition switch STA. b
— Ss iss _| CHECK: |

~ | Measure the voltage between terminal SREL of the engine
(+) ECU connector and body ground at cranking.

ee | OK: t\. 2
Yy Atoaa4 Voltage: 9-14V ened

NG Check and replace engine ECU .» (See page IN—20). TM
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ie) a
Check for open and short in harness and connector between glow plug relay and
engine ECU, and glow plug relay and body ground (See page IN-20). 2

+ Gites

TT sas

> Repair or replace harness or connector.

os
5

«tf

—-+}

10 | Check resistance of glow plug (See page ST-2).

Ne) Replace glow plug. --—- (40 lV...

Oe — oe |
_ a —

11 Inspect glow plug installation.

~ pIe—TM ean > Tighten glow plug. — ~

OK

y | ~ atF

12 | Check for open in harness and connector between glow plug relay and glow| plug (See page iIN-20).

‘ > Repair or replace harness or connector.
ie)

' OK | ~ .

Proceed to next circuit inspection shown on
‘oblem symptoms table{See page DI-17).
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Spill Control Valve Relay Circuit

CIRCUIT DESCRIPTION
The engine ECU controls the fuel injection volume by operating the spill control valve. The spill control valve
is mounted on the injection pump, and open or close the injection pressure releasing port by the solenoid
valve in the spill control valve (During injection; valve is close (ON)). The engine ECU decides the basic fuel
injection volume by the engine rpm and throttle valve opening angle, and calculates the final fuel injection
angle to add the various corrections on the basic fuel injection volume. The engine ECU counts the NE pulse
to detects the angle from injection starts and operates the spill control valve from ON to OFF (The injection
pressure releasing port is open ) at the position which watches the final fuel injection angle. |

NET A A CAA ANA AAAA AAA AA A A
mM YO NV VVVV VV VV VV VY

Close (ON) x B ms
SPV

~ Open (OFF) ------ ht ZLFinal fuel1

Injection angle '
Plunger \
Lift !

eisai ie

’ Injection start Ne * {02626

WIRING DIAGRAM

Passenger Side R/B Engine ECU
ann ns Spill Control Valve Relay vente L-B ~~ 13 ceeereertnoenen

a Gs 7 = EQ r
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5 3

‘ + E01 hog
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a v cous L R-B 1

- From Terminal 3 of ECD Relay ~ wt 2 OE 7 .
(See page DI-49)} Spill Control Valve , i °
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~ E01

r — ear :
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INSPECTION PROCEDURE

1 | Check spill control valve relay (See page ED—12). 7.

£ > Replace spill control valve relay. ‘
oK -vloings Higa 9or ou |

ae

2 | Check voltage between terminal SVR of engine ECU connector and body ground.

PREPARATION:

(a)~ SVR (b)

wiRemove the glove compartment (See page ED-25).temiatnreawiad 9M. wv

Disconnect the E6 connector from the engine ECU. =
|

4

c) Turn the ignition switch ON. anA@® RRR OC ECK. 9 rannod $3 a)
vu. Measure the vollige between terminals SVR of the engine ECU

E6 Connector: connector and body ground.
. ae

runne art OK: “ |
ee - 402599 Voltage: 9 - 14V

v 0K) Go to step 3. di te
NG . ae and if

\ |
i |

Check for open or short in harness and connector between spill control valve relay and engine
ECU, and spill control valve relay and ECD main relay (Miarking: ECD).

3 | Check voltage between terminal SVR of engine ECU connector and body ground.

Q_ ~ SVR
PREPARATION:
(a) Remove the glove compartment (See page ED-25). '
(b) Turn the ignition switch ON
CHECK:Ai cotisciicy uesses tse

SK NK
" Zanione ertta 8

-) (+

OK:

BE6653 =

— iVoltage: Below 1.5 V
=e

sewed
ent

|
|

sha

Measure the voltage between terminals SVR ofthe engine ECU
connector and body ground.

A02477 A02598-

Check and replace engine ECU
(See page IN-20).
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DIAGNOSTICS — ENGINE” ~*~

* .

OK ay ~ —— a

Loop an

4 | Check spill control valve (See page ED-9). |

Ho
n ~ La

‘

Nc) Replace spill control vaive.
OK nlancher — ~ sina, maui coll

ais 3

5 | Check voltage between terminal SPV of engine ECU connector and body ground.

ON PREPARATION:
A) E4 Connector (a) Remove the glove compartment (See page ED-25).

(b) Disconnect the E4 connector from the engine ECU.
a7 (c) Turn the ignition switch ON.

SRE RSUEEGRCRECCrIGE) CHECK: rt

Measure the voltage between terminal SPV of the engine ECU
connector and body ground.

Voltage: 9-14 V

0”) Go to step 6. |

NG nna tne rsnemne
BYEIOe aut vine smtageaten Nrs go ft a mente mane ant dase?

Check for open or short in harness and connector between spill control valve and engine ECU,
and spill control valve and spill control valve relay (See page IN—20).

etn tow ined | os |

spv ff 7]
Mw wi OS

BEees3
A02479

6 | Check voltage between terminal SPV of engine ECU and body ground. ay

ON PREPARATION:

@ SPV (a) Remove the glove compartment (See page ED-—25).
(b) Turn the ignition switch ON.

CHECK:
' Measure the voltage between terminals SPV of the engine ECU

No” connector and body ground.
OK:

. ~~ Voltage: 9-14 VMWS 9

y
f

AQ2480 jalan A02601
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|

SPV

Litt dl
10 msec./ Division (Idling)

SPV Signal Waveforms 49 v/ DIV.

yAozaat

[se |

Reference: INSPECTION USING OSCILLOSCOPE
Duringdling, check the waveform between terminals SPV and
E1 of the engine ECU connector.
HINT:
The correct waveform is as shown.

Check and replace engine ECU
(See page IN—-20).
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AIR FILTER ...... ccc cee ene neers

COMPRESSION ......--.0e cece eee eee eee

VALVE CLEARANCE .............000e ee ee

INJECTION TIMING ........0- 0 eee eee ee eee

~~ IDLE SPEED AND MAXIMUM SPEED ......
INTAKE CONSTRICTOR CONTROL ......-

TIMING BELT ... 0... cece eee cece eee e eens

TIMING GEAR ........ 06sec cece ee eee

CYLINDER HEAD ............0 0c serene eee

CYLINDER BLOCK ..........0002 secre eee
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€ AIR FILTER - '
INSPECTION °
1. PAPER FILTER TYPE:

: wee te are (a) Inspect the air filter
Visually check that the filter element is not excessively
dirty, damaged or oily.

arr we a Al aad

(b) Clean the air filter.
Clean the filter element with compressed air.
First blow from the inside thoroughly. Then blow the out- em |
side of the filter element.

2. WASHABLE TYPE:
(a) Inspect the air filter.

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

EM8275

(3) Repeat rinsing in clean water until rinsing water is

(b) Clean the air filter ~ 7
(1) Blow dirt off in the filter element with compressed

ta n . air.

- : (2) Submerge the filter element in the water and agitate
it up and down more than 10 times.

i
clear.

t EMe355 $ fa) . 4
(4) Remove excess water by shaking the filter element

at or blowing with compressed air. , «+ |
NOTICE: Oo | ae S ‘
Do not beat or drop filter element! .

(5) Wipe off dust on the air cleaner case interior.

fqn Magar an!

€Ma357 2
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€ COMPRESSION
a" ~~ EMoaHa2

Es INSPECTION
-SQYT © HINT:

‘e If there is lack of power, excessive oil consumption or poor fuel
tremels yet ert! economy, measure the compression pressure.

1. WARM UP AND STOP ENGINE

Allow the engine to warm up to normal operating temperature.
2. DISCONNECT INJECTION PUMP (SPILL CONTROL

VALVE) CONNECTOR
1 3. DISCONNECT GLOW PLUG WIRE FROM GLOW

w PLUG CONNECTOR
a NOTICE: waa NY
a In order not to short the glow plug wire, apply vinyl! tape

around the terminal. ‘ ;
4. REMOVE INTAKE PIPE (See page EM-44)

axe ton at tr ot

No.1, 2, 3 Cy!

$04861
A14986

No.4 Cylinder = yan

SST (L Joint)

218956

5. , REMOVE INJECTION PIPES (See page FU-18), .
6. REMOVE INJECTION NOZZLES (See page FU-5)

'

7. CHECK CYLINDER COMPRESSION PRESSURE
HINT: ~~
Turn the starter before measuring the compression and dis-
charge the foreign objects.
(a) _ Install SST (attachment) to the injection nozzte hole.

SST 09992-00500
Connect SST (compression gauge) to the attachment.
SST 09992-00024 (09992-00200, 09992-00211)
While cranking the engine, measure the compression
pressure

HINT: *) |
Always use a fully charged baitery to obtain engine revolution
of 250 rpm or more. ;

for each cylinder.(d) Repeat steps (a) through (c)
NOTICE: |
This measurement bust be done In as shorta thne as pos-
sible.

Compression pressure: N
3,040 kPa (31.0 kgf/cm?, 441 psi) or more
Minimum pressure: 1,961 kPa (20.0 kgf/cm?, 284 psi)
Difference between each cylinder:

490 kPa (5.0 kgf/cm, 71 psi) or less
(e) _ Ifthe cylinder compression in one or more cylinders is low,

pour a small amount of engine oil into the cylinder through
the injection nozzle hole and repeat steps (a) through (c)
for the cylinder with low compression.
. If adding oil helps the compression, chances are

that the piston rings and / or cylinder bore are worn
or damaged.
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10.

11.

12.

13.

wee If pressure stays low, a valve may be sticking or
“seating improperly, or there may be leakage past ~

the gasket.
REINSTALL INJECTION NOZZLES
(See page FU-18)
REINSTALL INJECTION PIPES (See page FU-25)
REINSTALL INTAKE PIPE (See page EM-64)
RECONNECT GLOW PLUG WIRE TO GLOW PLUG
CONNECTOR
RECONNECT INJECTION PUMP (SPILL CONTROL
VALVE) CONNECTOR
START ENGINE AND CHECK FUEL LEAKAGE {

ed Eq
~
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VALVE CLEARANCE
eurss-o1

INSPECTION
HINT:

Inspect and adjust the valve clearance when the engine is cold.
1. REMOVE INTAKE AIR PIPE

REMOVE INTAKE PIPE (See page EM-44)
REMOVE CYLINDER HEAD COVER erat
(See page EM-44)

SET NO.4 CYLINDER TO TDC / COMPRESSION
Turn the crankshaft pulley clockwise, and align its groove
with the timing pointer.
Check that the valve lifters on the No.4 cylinder are loose
and valve lifters on the No.1 cylinder are tight.

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

P13098

5. CHECK VALVE CLEARANCE os
(a) Check only the valves indicated in the illustration.

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

(2) Record the out-of-specification valve clearance
measuremenis. They will be used later to deter-
mine the required replacement adjusting shim.

Valve clearance (Cold):

Intake 0 20-0 30 mm (0. 008-0 012 in)

Exhaust 0 25-0 35 mm (0010-0014 in)

(b) Turn the crankshaft pulley one revolution (360°) and align
the mark as above (See procedure step 4).

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

TM nes pm tem eee sme

4+ Pers

290

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

(1) Turn the crankshaft to position the cam lob of the
camshaft on the adjusting valve upward.

(2) Using SST, press down the valve lifter.
SST 09248-64011

HINT:
Before pressing down the valve lifter, position the notch on the
exhaust manifold side.
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' (3) Remove the adjusting shim with small screwdnver
“and magnetic finger.

(b) Determine the replacement adjusting shim size by using
following the formula or charts:
(1) Using a micrometer, measure the thickness of the

shim which was removed.
(2) Calculate the thickness of the new shim so the valve

clearance comes within specified value.
T .... Thickness of removed shim
A.... Measure valve clearance
N .... Thickness of new shim i

Intake N=T+(A-0 25mm (0010 1in})

Exhaust N=T+(A-0 30 mm (0012 1n))

(3) Select a new shim with a thickness as close as pos-
sible to the calculated vaiues. ‘

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

{c) _ Install a new adjusting shim.
(1) Place a new adjusting shim on the vaive lifter.
(2) Remove the SST.
SST 09248-64011

(d) Recheck the valve clearance.
7. REINSTALL CYLINDER HEAD COVER

(See page EM-64)
REINSTALL INTAKE PIPE (See page EM-64)
REINSTALL INTAKE AIR PIPE

Bee
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VALVE CLEARANCE *

“” Adjusting Shim Selection Using Chart =

INTAKE /
Installed shim thickness rom (in
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0 821 - 0 840 (0 0323 - 00331)

ps
31 KebspeBesepekoolil41i1

Hs}BRsbehepésg|
0 441 - 0 B60 (0 0331 - 0 0339) AS6B6 36) th bi bike
0.861 - 0 B80 (0.0339 - 0.0346)

9
36363614 949}49}4 14141 41

10.881 - 0 300 (0 0347 - 00354) 8 36K 9K9141 44
0901 — 0920 (00386 00362) 6 4949141 141 411414

0921 - 0940 (0 0363 - 00370)

941 — 0 960 (0 0370 - 9 0378) 49611414141 )44]

9981 - 0 980 (0.0378 - 0 0386)
Q981 - 1 000 (0 0386 - 00394)
1001 - 1 020 (0 0394 ~ 0 0402)

1021 - 1040 (0 0402 - 0 0409)

1041 - 1 060 (0 0410 - 00417)
1061 1080 (0.0418 - 00425)

1081 — 1 100 (0 0426 - 0.0433)

dein -

41 hii by

bie By

7144] .
By &

avii a
ae*

— Fé
t

“|

New Shim Thickness

Ram Thickness Thickness
O1 | 250 (0.0984) 2 95 (0.1161)

~ . 42 | 255 (0 1004) 3.00 (0.1181)
06 | 260 (0.1024) 3.05 (0.1201)

# 4 | 43 [2.65 (0.1043) 3.40 (0 1220)
i 41 [2.70 (0.1063) 3.15 (0.1240)

44 | 2.75 (0.1083) 3.20 (0.1260)
+ 7 16 | 2.80 (0.1102) 3 25 (0.1280)

3.30 (0.1299)
(

45 | 2.85 (0.1122)
21 | 290 (0.1142)

‘““Isltake valve clearance (Cold):
0.20 — 0.30 mm (0.008 — 0.012 in.)

EXAMPLE: The 2 800 mm (0.1102 in.) shimits installed
and the measured clearance is 0.350 mm (0 0138 in.)
Replace the 2.800 mm (0.1102 tn.) shim with a new-
No.21 shim.

03782
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a ae : 1
7 Adjusting Shim Selection Using Chart ye |

% t-
EXHAUST

t Installed shim thickness Ten (rn)
cise cisicelekislcselesslcelssslisle celecaceelcsaisiaiseleasiss

+ AT LE(S GEISlSISISRIBISIE SS BIER ERE RREREERRERESIREERRRRER EE
Measured cleorance elelcis eo slelesislesielsleesielelclelsscsieleleselslsisleleielesisisesieleielsiels e

ale ala gta stele gle ie e (eel ee Riga Ss Simla IS 3 RIRla SIE PIR SIS RIS RIR IS
mm (Wn) mS BEN fess [eu [ed [en [ea feed Le | 05 [es Le Led Jed Je Je ped dw jet ial ON fork [2 0 |e ee bated Ye been been | eve | cog | 03 | evn ger J 09 Jers [oo

7.000 - 0020 (0.0000 - 00008) bi pi fr boi ot aziaal4a|a2)oslon aalas/salesii 1/11 /ea)e4 aalaal 6[1 6/4545 /45/45/21 [21 1461464646 26126
0021 — 0.040 (0.0008 - 0.0016) foi Jor Jor or fot faz}42la2joshoetos|43 1111 [17 faa eater eh 611 6/45/4545|21 [21 [21 4649/46 [26)26|26127)
0.081 — 0060 (0.0016 ~ 00024) bi lor or bt or b2}e2lazioetosloslsalaaiasii a {y1]1 1 |aalsalaaite|i jG as/46/45i21 [21121 484646 26)26/26147 47
0.061 0,080 (0.0024 = 00031) 7 fot fox bs 2|4alaa}os ioe toalalaa tas +|11 jy1[aslaa|salve|io|1645}45)45|21 [21 \21 4646 46/26 26/26/4747 47
0.083 — 0.190 40.0032 - 0.0039) loi lor or fos for ale 2}42fantos loalaslaajas|eai yt e|éalaa [aah eirelasiesla5ia5[1 [21 484546 146|26|2647/47,4747 21

+0101 0120 (0.0940 - 00047) lor for for or fot fazlez baz s2josloa|salas/aaia3tt t]17 faa|aalag ial 6l16 84511 [21 46/46/0646 |26|26147/47|47147|31 [31
[L _d121__0 240 (6.0048 0.0055) 101 Jot (01 fot jot J42'42}42106 0505/43/43] ]1 7417111 aheliela5la5|46 [21 [21 [21 }4/46146|26|26|z6[47 a7 /a7[a1 [3131 a
| 0,141 - 0160 (0.0056 _ 0.0063) Kot Jot J04 Jos Jor 42/e 2142 ]0a)06 06 43}aa}a3pt 411/04 544) henen 51212121 4646146 |26|26|26 14714714701 G1 pt alae

01610180 (00063 0.0071) ilo for bs for lazlazia2lostsjoeleataalasii ah 1]veleapea|saltelre|telas|45|46 [21 21 [21 as|46|4)26 [26/2647 47/47/31 131 anes
0181 - 0209 (0.0071 - 00078) fov or loot for alezlaz|az|oe|osaslalaaLeal [11 4a}a4laalaals of ola5|e5[a5|as[z1 21 66 w6|s6|e5|2012647/47147/47/91 [31 ABB HE 4896
0.201 0220 (0.0079 - 00067) [01 (01 [or kor for faz la2la2)a2boslosleslealas[a3|i 111 [44a helteasbstshsiz1 21 ja6|46 46 |46)20)26147 47147147131 91 484s 4048) 36)36
0.221 0.240 (0,087 — 00094) bi rorlororlealaalazlostosioslaa}ealashi aft [11 44444 leah eli elrelas|45/45 [21 f20|21 x6 |s6|aa[2a[26 26/47/47 4713131 31 He 48 18 3696136 49
0241 0.249 (00085 0.0098) lor br for lor 42\aa ta foe fos oc laa'4-alaalr ln | alas laa lta ft ett 6145 /ss 4521 2127 146)46 46 [26 |26)26 [47 4 7[47 [a1 ist 31 He 48 48 6 36136169)

Hi 0.260 — 0.350 (0.0058 - 00138)
T 0.351 0380 (0013800142) la2}o6}06 aaah (riff ealeahveh elvali eastesi2i f21 2121 48146 26|20| 20426 47 [47a iat 1 [31 las |as foala6/as [a6 149 [49/41 1 fa Ma
* 0461 — 0380 (00142 - 00150) lazjosloa}oe|a3}a3|43}11 {14 [1 laa rehat aes 45 (21 [21 21 640 ]46(26 |2al26 14747147 (31131) 31 4848 128 [98.35| 9649149404141 1 lat ay]
10.361 = 0.400 (0.0150 - 0.0157) losloe [4343443 }43|11 [19 44144 |sa]e4]16]16 45145145 uS/21 21 5262647147 47/47 [31 |3? HO a 48/48 36196 [40[4949]40141 41/41 Jat A

0.401 - 0420 (00158 - 00165) Kos [a3 4a}e3 ie] afr + [ae loa laa aa [nef Glas i45 [45/45/21 /21 a8 48 )26(26[47)67 4747 ]21)32 49) epe)36 ola lai 344 ~
0.421 - 0440 (0.0166 = 06173) saaesh nah Halre[r6las|atasla1 [21 [21 4645 }46|26|26 2614714747190 [30 ban awa 48 (95/36) 36,a9}49 49141 )41 41141 ‘
D441 — 0460 (0.0174 - 00181) A helreteaslas aslo etl 56 (26147/47\47)31 1/31 4848 4a}s6 98 36145149 14}4 1 141 141 41 1

(77 9.461 - 0.480 (9.0181 - 0.0189) laatit i141 1 [eslaalealtafiehielas\astastot [24 [21 a6|46|46)26[26 [2014 7147/47/31 [51 a1 4048 48/96 196)26 494949141 1 1 4 ed
0.481 — 0500 {00189 - 00197) 1111 1 fas |a4 44444 ]1 6116145 145 145)45)21 [21 46 |46|a6|46 [26 2614 7/4 7/47/4721 31 48 |48]48}48 363649 )49) fat for aria
0501 - 0520 {00197 - 00205) 1 faa as aa eal ol 64s (esas lanizi i jasheslaglaatoa [26 |47147/47 47/31 fat alas led|da bane a ag eoHSH1 4 1}41 64 .
0521 _ 0540 (00205 - 00213) Inalaalealtan ef 6[45|a5 [45 [21 [20 (21 /a6|a6 46126 26 26/47/47 147/31 ft [31 148, ie p8 a9] 1} 4141 41
0541 0.560 (00213 ~ 0.0220) laalaan ofa eHsla5lasps (23 21 alae [aa lze [26 [2647/47 |47)37)31 137 a elas pels6 35 Ko ASO i414 14 6

* 0561 0580 (60221 - 00228) lad hepret S45 45/5/21 21121 Melee asbslzeiza|4 747 147/31 ]31[38 43 Teed OE 9 Bd 2
F“asat - 0600 (9.0229 - 00236) 1 she wSHS/45 15/21 (21 46 46 [48/46/26 12547/47/47/47,30 (31 ghapélse| 9/41 4 47 as
T_o601 0620 (00237 00244) 5145 45/45 [21 [2 [as las [ones 2642616714 7/47/47131 131 848 48/4836) 36.49 /49149]40}81 Lat at iat anes

0621 ~ 0640 (00244 - 00252) taslaslastes [21 [21 [aalaslae}ze|z6|z6]47 47147131131 [31 As |4el4e 96) 36[36|s9/4al4o|4t a1far [41
0641 0680 (00252 - 00260) laslasiz1 [21 [21 jae lse{sel26tzalzal47 47 [47131131 (31 j4B |e [4836 [96| 36 49[49}49 44 [a 14147 4)
G661 — 0680 (00280 — 00268) Lasio1'21 [21 [a6 (a8 le6 626 [20 }4 7147/47 531/31 /31 4B|40ise|36)36|s619 494941 }41 41 141 1
0681 ~ 0 700 (00268 — 00276) iat 21 sa leslaelas|z6iz6 47147147147 31 [a1 140148 /48|46}96| 96/49 }49 49 49}4 t 41461 41
@701_ 0720 (00276 00283) (23 faa alae lag ize|z6147/47)47 147 31/91 48 alan ian ea ts6lcafas|ao|aaies Lat [41 147
721 0740 (00284 ~ 0.0291) ole as (2626 Pela7i47 47/31 1 Br alas 48 |35bs6b6]49|4ouaglat fa1]41 la 1
0.741 ~ 0760 (00292 - 00299) 6/46 26 )26|26 167/47 14751131191 balaa as 96 (9696 |ea/4|4al4 ]at fa 1 4]
0761 0780 (00300 00307) lasiz6|26\zala7|a7}47)31 (31 21/48 48148136 [36.36/49 140140141 fat 149 141 Ha
0781 0800 (0.0307 - 00315) Loe a7la7ba7la7$a1 (31 48 48l4e|an [36 {3649 140]40leo[49 [a1 141 [42 ag
0.801 — 0820 (00395 - 00323) a7 4747471 31 alana lsebeps| 114141
0.821 0880 (0.0323 — 0.0331) 117/47 [27531 [31 (31 [48 4/436 |36)36)49/49]49]4 9/41 1/41 [4]
0.841 0660 (00331 0.0339) la7lav fst fat fat jas 140 49126 [36] 36 a9 }eo betas tat [4141 eg
6.861 - 0680 (0.0338 - 00345) la7131 [31 [31 8 48148 3@[36) 36/49 4944 Las lay [4
GasT - 0900 (00347 _ 00354) bat /31 laa lse}4a laa iselselaol4abeo 4olas 4149/4141
0901 0920 {00355 - 0.0362) fates |salaslantae|a6|ag|ao|c9|asiat lat lat ay]
@921 - 0940 (0.0963 - 00370) leaks ats laeiae|es|solaa}4i [41 [at [61 [a7
0341 0960 (00370 0.0378) las aa poise [36149 [49 [49/41 41 [41 [41 41)
0561 0980 (00378 - 00386) lagla6 6 ;36 [49 lea)4[4s fort Lat ta
0.981 - 1.000 (0.0388 00394) (36/36) 44141141 47 at
TO01 - 1020 (0.0394 - 00402) 36 3) [44 47]To21 +040 (00402 - 00409) laslag eo }a [4341 }41 Jar] New Shim Thickness
1,044 — 1060 (0.0410 - 0.0417) gkko ei 411147TOG 1080 (G0418 0.0425) 9 EH Shim Thickness Shim Thickness
OBI - +100 (0.0426 - 00433) lata [as tay] No No.
1161 — 1120 (00433 00441) etl fay .11211 140 (0.0441 = 00468) tartar 01 | 250 (0.0984)| 46 | 295 (0.1161)
Lisi 1160 (oosag— 00853) ft , 42 | 2.55 (0.1004)| 26 | 3.00 (0 1187)

06 | 2.60 (0.1024)| 47 | 3.05 (0.1201)
i 43 | 2.65 (0.1043)| 31 | 3.10 (0 1220)

~~ ~ 41 | 2.70 (0.1063)| 48 | 3.15 (0.1240)
44 | 2.75 (0.1083) | 36 | 3.20 (0.1260)

16 | 2.80 (0.1102) | 49 | 3.25 (0 1280)
45 _| 2.85 (0.1122) | 41 | 3.30 (0.1299)
24 | 2.90 (0.1142}

Exhaust valve clearance (Cold):
0.25 — 0.35 mm (0.010 — 0.014 in.)

EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed and
the measured clearance ts 0.390 mm (0.0154 in.).
Replace the 2.800 mm (0.1102 in.) shim with a new No.11
shim. ¥03783
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INJECTION TIMING
INSPECTION
1. INSPECT INJECTION TIMING:
Using mirror, check that the punching line of the injection pump
flange and the upper processing surface of the timing gear case
aligned.

EMoaK-02

2. ADJUST INJECTION TIMING
(a) Remove the cylinder block insulator.

{b) | Loosen the bolt holding the injection pump to the injection
pump stay.

(c) Loosen the 2 nuts holding the injection pump to the timing
gear case.

(d) Align the punching line and upper processing surface by

slightly tilting the injection pump.
(e) Tighten the 2 nuts holding the injection pump to the timing

gear case. -

Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf) ~T
(f} — Tighten the bolt holding the injection pump to the injection

pump stay.

Torque: 32 N-m (330 kgf-cm, 24 ft-Ibf)
(g) Reinstall the cylinder brock insulator. } |



777" “ENGINE MECHANICAL - IDLE SPEED AND MAXIMUM SPEED

dQ ih vo. IDLE SPEED AND MAXIMUM
- SPEED _.

gave: INSPECTION chow
1. INITIAL CONDITIONS

befannoo m-2-2 nottoubnt tis to (a) Engine at normal operating temperature
- _ (b) Arrcleaner installed

batosnnes Vv’ (c) Ali pipes and hoses of air induction system connected
-ppulg e (d) All accessories switched OFF

4 (e) All vacuum lines properly connected
\ . (f) | ECD system wiring connectors fully plugged

(g) Valve clearance set correctly
(h) Injection timing set correctly
2. CONNECT TACHOMETER

ok

INSPECT IDLE SPEED ;
Check that the throttle throttle lever'move smoothly. ~ |

“ |
/

ae
x

Check that the throttle lever touches throttle stop screw
when the accelerator pedal is released.
Start the idle speed.
Idle speed: 650 — 750 rpm

If the idle speed is not as specified, check the troubleshooting
(See page DI-3). j

4. INSPECT MAXIMUM SPEED
Throttle Lever | (@) Depress the accelerator pedal all the way.

antoss| (BD) Check the maximum speed.
Maximum speed: 4,500 — 4,700 rpm

-noitetteulli ett Io noitizog Ami + if the maximum speedis not as specified, check and replace the
injection pump (See page FU-15).
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ENGINE MECHANICAL — INTAKE CONSTRICTOR CONTROL

INTAKE CONSTRICTOR CONTROL
INSPECTION
1. INITIAL CONDITIONS
(a) Engine at normal operating temperature
(b) Arr cleaner installed
(c) All pipes and hoses of air induction system connected

(d) All accessories switched OFF
(e) All vacuum lines properly connected
(f) ECD system wiring connectors fully plugged
(g) Valve clearance set correctly
(h) Injection timing set correctly

2. CONNECT VACUUM GAUGES" ~~
Using a 3-way connector, connect a vacuum gauge to the flose
between the actuator and VSV. .
NOTICE: .
Always stop the engine when installing or removing the
vacuum gauge, or removing the vacuum hoses.
3. INSPECT COLD ENGINE CONDITION
(a) Start the engine. rm

aitoso| (b) Check that the vacuum gauge in the chambers A and B
will not move.

. qote & ot teve! ¢ HINT: r roe
Vi Ano vacuum is loaded in the chamber, sub-throttle valve is fully

q open. 4 {ne .

n - tthe .

ie es a Fa anti
te eed) iy

poets © a ~ oo if1 vb wohl 2 weve! y \ W2 \

wet ort: wr [e ‘ ,
ae FS oe *

Fully Closed

% Fully Open
A11051

Check the lever link position of the illustration.
Standard:
Link is levered lowest position.
(Same position as that before staring)

(c)



EM-1T
ENGINE MECHANICAL - _ INTAKE CONSTRICTOR CONTROL

e 4. INSPECT HOT ENGINE CONDITION gy ,
(a) Check that the vacuum gauge in the chambers A and 6

will not move during idling.

To en 7 aoe HINT:
. . , As no vacuum ts loaded in the chamber, sub-throttle valve is

w og fully open.
~ | (b) When opening the throttle valve from idling condition,

~~ check that the vacuum gauges of chambers A and B will

SER « yettho raise.
a “x ~ (c) Check the link position of the lower diaphragm.

Ry mm rad Standard:
oy “Noe &, Link is lowered to lowest position. 4

~ i (Same position as that before starting) |
{ ¢ (d) When the engine stops (IG OFF) from idling condition,

check that the vacuum gauges in chambers A and B will
‘ite raise.

nm (e) Check the link position of the lower diaphragm.
ca _ Standard: Link is raised to highest position.

¥ wptte HINT: , >| “a Vacuum i is loaded in the chambérs A and B of the diaphragm
g - and sub-throitle vaive will fully closed.

(f) | Afew seconds after the engine stops (IG OFF), check that
the vacuum gauges in the chambers A and B is at zero.

e (9) Check the link position of the lower diaphragm.

. t Standard: Link is lowered to lowest position. ~imiT |
_ | HINT:

| | As the vacuum does not act in the chamber, sub—throttle valve
* 1s fully open.

é 5. REMOVE VACUUM GAUGES Fa f |
a ' Remove the vacuum gauge, and reconnect the vacuum hoses

a, to the proper locations. -
1elot /
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TIMING BELT ~- :
~ EMORR-G2

COMPONENTS __.. b
VSV for No.1 Intake VSV for No.2 Intake2 VSV for No.1 Intake Constrictor Control Constrictor Control

Constrictor Control Vacuum Hose Connector Connector

a

# x10

Oll Filler Cap

PCV Hose 7.
snr aaa

‘Mpsytosib rewa!

VSV No.2 Cylinder Head Cover

Clamp

No.2 Air Hose

2 Clamp

No.1 Camshaft |Accelerator ssidT Pulley ..--~de Cable Bracket mung woke

Timing Belt Cover Clip t_---77” [ 98(4,000, 72) |

4 Timing Belt

Timing Belt \__
Tensioner.----”

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

amb: TM : hey
“_

N-m (kgf-cm, ft-lbf) | : Specified torque |

y @ Non-reusable part a | A10775
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t REMOVAL
ad prarait dod HINT: i

A10776

- HINT: (6) | ad sO Cd)

if replacing the timing belt before the timing belt warning light
comes on, (light comes on after 100,000 km of driving), be sure
to reset the timing belt counter of the speedometer to zero. :

cA

T= REMOVE TIMING BELT COVER 1
Remove the 4 bolts, seal washers, 2 clips, timing belt cover and
gasket.

2. SETNO.4CYL
Turn the crankshaft pulley clockwise, set both No.1 and No.2
camshaft pulley grooves at TDC marks.

|
i:\ y |SS.

a
srreta - (ane y|

3. IF RE-USING TIMING BELT, MARK TIMING BELT ~~]

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

eR Nt wi _

ge 9 NY —

*fodtuiewi — (b) ~ &A So)
\{or gm (b

4,+ REMOVE TIMING BELT TENSIONER }
Alternately loosen the 2 bolts, remove them and timing belt ten-
sioner. ot “2A |2 NON ;

\
wre (At in 1

C j
Ss
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10 mm
Hexagon
Wrench

A10782

P11559

$04839

A11215

5. REMOVE TIMING BELT IDLER PULLEY
Using @ 10 mm hexagon wrench, remove the bolt, timing belt
idler pulley and washer.

at

6. REMOVE TIMING BELT ~
Remove the timing belt from the camshaft timing pulley and
crankshaft pully.

7. “REMOVE NO. CAMSHAFT TIMING PULLEY
Remove the 4 bolts, No.2 camshaft timing pulley flange and
No.2 camshaft timing pulley.

Te

2
é

vaaer a
* a

. REMOVE INTAKE PIPE
{a) Disconnect the VSV for the No.1 and No.2 intake

constrictor contro! connectors. 1}
(b) Disconnect the vacuum hose from the actuator of the

chamber A. ;
(c) Disconnect the vacuum hose from the actuator of the

chamber B. -
(d) Disconnect the vacuum hose from thé 3-way (from vacu-

um pump). _.

(e) Remove the 4 nuts and seal washers~ -'*
(f) Disconnect the 2 PCV hoses. .
(g) Use pliers to pinch the ends of the clamp together until the

lock plate engages the catch.
Make sure the lock plate and catch are engaged securely.

(nh) Remove the intake pipe and gasket.

;

\
a \
L *
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9. REMOVE CYLINDER HEAD COVER

Remove the 10 bolts, 2 nuts, cylinder head cover and gasket.

‘ -~ the push

“4

10. REMOVE NO.1 CAMSHAFT TIMING PULLEY
(a) Hold the hexagonal wrench head portion of the camshaft

with a wrench, and remove the No.1 camshaft timing
pulley bolt.

(2)
3 ig

s 4

ie i]
49

Pe

(b) Using SST, remove the No.1 camshaft timing pulley.
SST 09950-40011 (09951-04010, 09952-04010,

SST _- 09953-04020, 09954-04010, 09955-04061)
(c) Remove the set key

A1t471
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f

ta lun

5
nd } .

VAT UG ATT TAL “yr
damgy or

eMn5B-01

INSPECTION .
1. INSPECT TIMING BELT
NOTICE: ~« ®&

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

oil, water or steam. Nog 3 '
¢ Donotutilize timing belt tension when installing or re-

moving the mount bolt of the camshaft timing pulley.
If there are any defects, check these points:
(a) Premature parting _

e Check for proper installation. “~
* Check the timing cover gasket for damage and

proper installation.
(b) {f the belt teeth are cracked or damaged, check to see if

the camshaft is locked.
(c) If there is noticeable wear or cracks on the bolt 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 timing
cover for damage and check gasket has been installed
correctly and for foreign material on the pulley teeth.

If necessary, replace the timing belt.

\
a!

t

{ror ' ‘ 7
2. INSPECT IDLER PULLEY
(a) Visually check the seal portion of the idler pulley for oil

leakage.
If leakage is found, replace the idler pulley.

(b) Check that the idler pulley turns smoothly.
if necessary, replace the idler pulley.
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P22742

P22690

Protrusion|

Oo) ~Y

— / 22743

3. INSPECT TIMING BELT TENSIONER
(a) Visually check the seal portion of the tensioner for oil leak-

age.

HINT:
If there is only the faintest trace of oil on the seal dn the push
rod side, the tensioner ts all right.
lf leakage is found, replace the tensioner.

~

Wr “

(b) Hold the tensioner with both hands and push the push rod
strongly as shown to check that it doesn’t move.

If the push rod moves, replace the tensioner.
NOTICE:
Never hold the tensioner push rod facing downward.

(c) Measure the pfotrusiorrof thé Bush Téd from the housing
end.
Protrusion: 8.1 — 8.9 mm (0.319 — 0.350 in.) |

if the protrusion is not as specified, replace the tensioner.

jones _|
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P12464

bor deuag ert daug brs abnsd dind rtiw rane

“y¥ By

Vv

A11090

P11558

IN
1.

(a)
(b)

”

STALLATION
INSTALL NO.1 CAMSHAFT TIMING PULLEY
Install the set key to the key groove of the camshaft.
Align the pulley set key with the key groove of the No.1
camshaft timing pulley, slide the No.1 camshaft timing

pulley. mw N
Temporarily install the No.1 timing pulley bolt.

Hold the hexagon wrench head portion of the camshaft
with a wrench, and tighten the No.1 camshaft timing
pulley boit.
Torque: 98 N-m (1,000 kgf.cm, 72 TIbR) ~~ ~~ =

Berm

foTM

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head s shown the il-

lustration.
Seal packing: Part No. 08826-0080 or equivalent

a
idpaTss9

Install a new gasket to the cylinder head cover.
Install the cylinder head cover with the 10 bolts and 2
nuts.

Torque: 9 N-m (90 kgf-cm, 78 in.-Ibf)

INSTALL INTAKE PIPE
Place a new gasket on the intake manifold.
Connect the air hose and install the intake pipe.
Press the clamp lock together with the pliers and press
down the tip of the lock plate. Carefully let the lock spread
apart. Take care not to let the pliers slip.
Connect the 2 PCV hoses.
Install the 4 seal washers and nuts.
Torque: 12 N-m (120 kgf-cm, 9 ft-Ibf)
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$04839

x Hexagon
4 Wrench

A10779

(f) | Connect the vacuum hose to the acutuator of the cham-
Ber A.

(g) Connect the vacuum hose to the acutuator of the cham-
» berB.

(h) Connect the vacuum hose to the 3-way (from vacuum
pump).

(i) | Connect the VSV for the No.1 and No.2 intake constrictor
control connectors.

ee, |

4. INSTALL NO.2 CAMSHAFT TIMING PULLEY |
Align the knock pin of the injection pump drive gear with the
knock pin hole of the No.2 camshaft timing pulley, install the
pulley and No.2 camshaft timing pulley flanges with the 4 bolts.

Torque: 13 N.m (130 kgf-cm, 9 ft-Ibf)

5. SETNO.ACYLINDERTOTDC/ COMPRESSION |
Set the timing pulley at each position. ~
NOTICE: 4
When turning the crankshaft, the valve heads will hit
against the position top. So do not turn it more than neces-
sary.

OBS .

6. * INSTALL TIMING BELT ~~ |
NOTICE: |S,
The engine should be cold. aw a
HINT: | = ;
if re-using the timing belt, align the points marked during re-
moval, and install the belt with the arrow pointing in the direction
of engine revolution.

.

is
“4

7. INSTALL TIMING BELT IDLER PULLEY ~ I
(a) Using a 10 mm hexagon wrench, install the washer and

timing belt idler pulley with the bolt.
Torque: 35 N-m (350 kgf-cm, 25 ft-Ibf)

(b) Check that the idler pulley moves smoothly.
If it doesn’t move smoothly, check the idler pulley and washer.
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P12458

A10780

Hexagon
Wrench

Pt2462

8. SET TIMING BELT TENSIONER

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

(b) Align the hoses of the push rod and housing, pass a 1.5
mm hexagon wrench through the hoses to keep the set-
ting position of the push rod.

(c) Release the press.
—

—

9. ' INSTALL TIMING BELT TENSIONER
(a) Temporarily install the timing belt tensioner with the 2

bolts while pushing the idler pulley toward the timing belt.
(b) Tighten the 2 bolts.

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

nw 8| aye
Le

(c) Remove the 1.5 nim hexagon wrench from the tensioner.

ig NLL”

10. CHECK VALVE TIMING
Turn the crankshaft pulley clockwise and check that each pulley
aligns with the timing marks (TDC mark) as shown in the illustra-
tion. TM~

If the marks do not align, remove the timing belt and reinstall it.
ass Vadtits Mit | oN

3 3 or fo XY ‘
Ni = (OC,. ey

ae _

PY LPR SeAAR TE Heer rr rr eae

x — if

i

4
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11. INSTALL TIMING BELT COVER
(a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the camshaft oil seal retamer and

— timing gear cover as shown in the illustration.
Seal packing: Part No. 08826-00080 or equivalent,

Abe

/ ane 4
P12639 \

(c) _ Install the gasket to the timing belt cover.
(d) Install the timing belt cover with the 4 seal washers, 4

bolts and 2 clips.

~

vol Sf, “oe Dy -

eft" 2 fp
ae |S BO ay

10776 1¢ ' LJ
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TIMING GEAR -
EM1§6-01

COMPONENTS {

‘ VSV for No.1 intake VSV for No.1 Intake VSV for No.2 Intake
Constrictor Control Constrictor Control Constrictor Control

! Vacuum Hose Connector Connector IN

PCV Pipe i 9 (90, 78 in.-Ibf)
Filler Cap _]

&B = gxt0' VJ“a rey Intake Pipe |
fiereaw '

PCV Hose df

K 22 vsvior ; Cylinder Head Cover

os at gi i No.2 Intake | —ws nd: ....@ | Constrictor we
Clamp & Seal - “| Control ’

No.2 AirHose et Gabkat
Clamp =) : \

ee i No.1 Camshaft \ cee. Accelerator g Timing Pulley_.-\"
Cable Bracket | be were

Timing BeltCover Clip}

wt

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

N-m (kgf-cm, ft-lbf) | : Specified torque

y @ Non-reusable part } A10775
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Camshatt Oil Seal
Retainer

wap * Drive Belt
Fan Water Pump Pulley

Fulid Coupling

[363(3,700, 266) |

:

Injection Pump
Drive Gear

Bearing

Crankshaft
Timing Gear

&

= £ oe

ai
n

Drive Gear Seal Snap Ring

Vacuum No 2 Idler
Pump Sub Gear

No.1 Idler ‘ler Gear amu om

Sub Gear eee
Snap Ring

Idier Gear Shaft-->e oy f C
eee (195, 14) ; ,© 0 é Wave Washer XZy

a . Idler Gear >
Wave Washer Spring ~< 3

Idler GearThrust Plate Spring . S

N-m (kgf-cm, ft-lbf) | : Specified torque + ,
@ Non-reusable part “
* Precoated part A11091
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e

a

Vacuum Pump
P11675

SST

P11664

“

REMOVAL
NOTICE:

.. When removing the crankshaft pulley and timing gear as
the timing belt is off and the valve interferes with the piston,
n

al

1.

ever,turn the crankshaft to the right beyond the dead point
bove the No.4 cylinder.

REMOVE TIMING BELT AND PULLEYS

(See page EM—13) \\
2. REMOVE DRIVE BELT, FAN AND WATER PUMP

PULLEY (See page CO-5) e

3
fi

@

4, 2 |

3. REMOVE CAMSHAFT OIL spat RETAINER
Remove the 7 bolts and camshaft oll seal retainer.

a Tat
ce =

vee | , > e
“a ‘

ef @ 4

4. REMOVE VACUUM PUMP vy om
(a) Remove the vacuum hose. ?
(b) Remove the 2 nuts and vacuum pump.
(c) Remove 2 the O-rings. ;

“pO ¢
A muuoaV
> bl

oa

> o -B.

REMOVE CRANKSHAFT PULLEY
(a) Using SST, remove the pulley bolt and plate. eT

SST 09213-58012 x 2, 09330-00021

ve

,

189H) velh! o | qT

crete nena a eee ASE,
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(b)

Vs

i

t

‘T

11668

- TM O-Ring
ZL P12111

(a)

Using SST, remove the crankshaft pulley.
SST 09950-50012, (09951-05010, 09952-05010,

09953-05010, 09953-05020, 09954-05020)
tne

4

iT ay ~
——

* aa SS
av jprsee ONS ae ~

NA

‘

4
~

“ADIT:

uum pipe.

6. 2: REMOVE TIMING GEAR COVER
Remove the bolt, nut and washer and disconnect the vac-

,
4

aM te

—_—__—_I
Ths

pms onmen year Ur

(c) Using a screwdriver, pry out the timing gear cover.
sac

o

(o} Remove the 1/ bolts and 2 nuts. yas a

Ww en alt ~

’

i

- 23
”

©

AS

~~ ees

ore

a é Oo
tee \

ad

peat Had . a)

(d) Remove the O-ring. Soe OS
~

pR 1 F
v4 ~

af

NO L
Nf
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SAVAY A.
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7. CHECK THRUST CLEARANCE OF IDLER GEAR

Using-a dial indicator, measure the thrust clearance.

Standard thrust clearance:
0.06 — 0.11 mm (0.0024 — 0.0043 in.)
Maximum thrust clearance: 0.30 mm (0.0118 In.)

If the thrust clearance is greater than maximum, replace the
thrust plate. If necessary, replace the idler gear and/or idler
gear shaft.
8. REMOVE TIMING GEARS -
NOTICE:
« The matchmark on each gear faces the front of the en-

+. gine.
« Take care not to damage the gear teeth when remov-

ing and installing the gears. Do not use parts that are

scratched or damaged, they cause noise. we
i

/

® . ~ ae

(a) Remove the cranksham timing géar—
(1) Secure the idler sub—gears to the idler gear with a

service bolt.
Recommended service bolt: rh

Thread diameter 6mm

Thread pitch 10mm

Bolt length 280mm (4 10in)

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

(2) Using SST, remove the crankshaft timing gear.

SST 09950-50012 (09951-05010, 09952-05010,
09953-05010, 09954-05020)

{b) Remove the 2 bolts, thrust plate, idler gear assembly and
idler gear shaft.

S

\o

4
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P11682

Alta74

P1169

Pu6o4

P11687

(c) Remove the injection pump drive gear.
tt) Using SST, remove the injection pump drive gear

set nut.

SST 09960-10010 (09962-01000, 09963-00600) |
(2) Remove the O-ring.

CS
_

aN| / ~ & Le
os i

“per (3) Using SST, remove the injection pump drive gear.
SST 09950-50012 (09951-05010, 09952-05010,

oth 09953-05010, 09954-05020)
NOTICE: wi)« — Tighten the 2 bolts of SST more than 8 mm (0. rd in. ‘
« Set the SST so that it is balanced.

N 1

9. DISASSEMBLY IDLER GEAR - |
(a) Mount the idler gear and No.2 idler sub~gear in a vise.
NOTICE: '
Be careful not to damage the gears. ud H

i

x a a

, Jos > |
Bat

(b) Using SST, turn the No.1 idler sub-gear clockwise and re-
move the service bolt.
SST 09960-10010 (09962-01000, 09963-00600)

(c}) Using snap ring pliers, remove the snap ring.
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Wave
ES— Washer

No.1 Idler
Sub-Gear

611689

Wavea Washer
No.1 Idler
Sub-Gear mae

Idler
Gear
Spring

(d) Remove the wave washer.
(e) Femove the No.1 idler sub—gear.
(f) | Remove the idler gear spring.
(g) Remove the idler gear assembly from the vice and tum it

upside down.

4

‘

Ne te

(h) Mount the idler gear in a vise.
NOTICE:
Be careful not to damage the gear.
(i) | Using snap ring pliers, remove the snap ring.

Gens 2

Ov

() **Remove the wave washer. ~
(k) Remove the No.2 idler sub—gear.
(l} | Remove the idler gear spring. )

ir

iv
i | (
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eaass701

INSPECTION .
1. INSPECT IDLER GEAR
(a) Using a cylinder gauge, measure the inside diameter of

} the idler gear.
4} + Idler gear inside diameter:

‘ * 44.000 - 44.025 mm (1.7323 - 1.7333 in.)

a qn" nl #26 7 a

P11674

aIANe tA} SNA
(b) Using a micrometer, measure the diameter of the idler

gear shaft.

Idler gear shaft diameter:
= 43.955 - 43.990 mm (1.7305 — 1.7319 in.)

(c) Subtract the idler gear shaft diameter measurement from
the idler gear inside diameter measurement.

> Standard oil clearance:
' 0.010 — 0.070 mm (0.0004 — 0.0028 In.)

~ ca

~ WANyan ¢ NO pees
x

pin676 Maximum oil clearance: 0.20 mm (0.0079 In.)
If the clearance is greater than maximum, replace the gear and
shaft.

!
a

4

S tt remy iO
ad a

ae

Inecton | 2. INSPECT INJECTION PUMP DRIVE GEAR BEARING
Pump Check that bearing is not rough or worn.

owe If necessary, replace the bearing. (See page EM-31)
Bearing Lo

r area

PIt673
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3. CHECK BACKLASH OF TIMING GEARS

Using’é dial indicator, measure the backlash.
0 Standard gear backlash:

0.02 — 0.15 mm (0.0008 — 0.0060 in.)
Maximum gear backlash: 0.20 mm (0.0079 in.)

If the gear backlash is greater than maximum, replace the gears
as a set.

Balance Shaft No.1 x Oil Pump

P11653 P11695
P11652 P11671 P11670

Balance Shaft No.2 x Injection Pump

| Z09204
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~

P11666

PIt657

o)

P11660

REPLACEM ENT
HINT: 7 {
There are 2 methods (a and b) to replace the oil seal as follows:

|

~

Tae ale
‘ _ eat nen am ~~ a

1. ' REPLACE CRANKSHAFT FRONT OIL SEAL ~ ]
(a) _ Ifthe timing gear cover is removed from the cylinder block:

(1) Using a screwdriver and hammer, tap out the oil
seal.

“ S

1 tae , “|

nei (2) “Using SST and a hammer, tap in a new oil seal unfil
co its surface is flush with the timing gear cover edge.

ssf 09214-76011
‘t *r (3) Apply MP grease to the oil seal lip.

woo -
3 Ne

lee “ . .

(b) If the timing gear cover is installed to the cylinder block:
(1) Using SST, remove the oil seal. KA |
SST 09308-10010, 09950-20017 .

E a *

Teac

435 (2) Apply MP grease to anewoilseallip.“ — |
(3) Using SST and a hammer, tap in the oil seal until its

surface is flush with the timing gear cover edge.
SST 09214-76011
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A11470

P11662

P1T659

A11475

2. REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL
(a) “tthe timing gear cover is removed from cylinder block:

5 (1) Using a screwdriver and hammer, tap out the oil
seal.

Sb

“,ac (2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the timing gear cover edge.

SST 09223-78010
(3) Apply MP grease to the oil seal lip. yA

pots

(b) If the timing gear cover is Installecto the cylinder Block:
(1) Using a screwdriver, pry out the oil seal.

NOTICE:
Be careful not to damage the Injection pump drive gear.
Tape the screwdriver tip.

Nn / =
[me _

(2) Apply MP grease to the oil seal lip. ~~
(3) Using SST and a hammer, tap in a new oil seal until

its surface is flush with the timing gear cover edge.
SST 09223-78010 ,

: Soe

i ~ °
orcas ~ ~t

:

oo

Tee

3. -

(a)
REPLACE INJECTION PUMP DRIVE GEAR BEARING
Using SST, remove the bearing.
SST 09950-40010 (09951-04010, 09952-04010,

09953-04020, 09954-04010, 09955-04040)
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(b)

P12381

Using SST and_a press, press in a new bearing.
SST 09214-76011, 09223-00010

» OB ~

t

ralb ' TM

| , , |
|

‘ JOS emimmnnnene
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INSTALLATION
1. ASSEMBLE IDLER GEAR
(a) Mount the idler gear in a vise.
HINT: 6 N
Install the idler gear with the cut-off mark facing downward.
NOTICE: |
Be careful not to damage the gear.

uarso-08

Cut-Off Mark le - Ne -
P11790

S&S Idler (b) _ Install the idler gear spring.
No.2 Idler ~ Gear (c) Install the No.2 idler sub—gear.
Sub-Gear Spring (d) _ Install the wave washer.

; Wave HINT:
Washer Align the pins on the gears with the spring ends.

P11686

(e) Using snap ring pliers, install the snap ring.

(f} | Using SST, align the holes of the idler gear and No.2 idler
sub-gear by turning the No.2 idler sub—gear clockwise,
and install a service bolt.
SST 09960-10010 (09962-01000, 09963-00600)

(g) Remove the idler gear assembly from the vice and turn it
upside down.

Service Bolt P1t690

(h) Mount the idler gear and No.2 idler sub-gear in a vise.
NOTICE:
Be careful not to damage the gears.

Pitea2
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P11688

OS Wave
No.4 tak Washer

lo.1 Idler$2 Se ESD
Idler Gear
Spring

P11685

11687

P11693

(i) | Remove the service bolt.
~ rin) .

' ‘ |
“A ‘

v «s) mo
4

ne,
—

» {8 ”

F228 Pov

() Install the idler gear spring. 7 7
(k) _ Install the No.1 idler sub-gear.
(i) Install the wave washer.
HINT:

Align the pins on the gears with the spring ends.

+ j

: i
Poy I

een we el

(m) Using snap ring pliers, install the snap ring.

¥ f A

a ra x
/

ans .
. ¥. .

‘ }
yersra = cA

(n) Using SST, align the holes of the idler gear and No.1 idler
sub-gear by turning the No.1 idler sub-gear clockwise,
and install a service bolt. .
SST 09960-10010 (09962-01000, 09963-00600)

2. INSTALL TIMING GEAR _
NOTICE:

* | The matchmark on each gear faces the front of the en
gine.

* Take care not to damage the gear teeth when remov-
ing and installing the gears. Do not use parts that are
scratched or damaged, they cause noise.

i
{
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Engine Oil
P12094

{a) Install the crankshaft timing gear. :
th) With the crankshaft key groove facing upward,

install the crankshaft timing gear into the crank-
shaft ho PN

(2) When doing this, the matchmarks & the oil pump
drive shaft gear and crankshaft timing gear should
be matched at ”1”.

(3) Using SST and a hammer, tap in the timing gear.
SST 09223-00010

{b) Install the injection pump drive gear.
(1) Install the set key to the groove of the injection

pump drive shaft.
(2) The matchmarks on the No.2 balance shaft driven

gear should be aligned with ”3” marks.

; ‘ Na
J > ah oaiy wa Le

[oseng /

(3) Install a new O-ring to the injection pump drive
gear. , |

[searra . }

(4) _ Install the injection pump drive gear set nut.
(5) Using SST, torque the nut.

s SST 09960-10010 (09962-01000, 09963-00600)
“3 Torque: 64 N.m (650 kgf-cm, 47 ft-Ibf) |

ME © . “~

(c) _ Install the idler gear.
(1) Coat the idler gear shaft with engine oil as shown in

the illustration.
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. (2) _ Install the idler gear shaft to the cylinder block.
‘wer “TM \ ‘

Pers |

—

(3) Align the idler gear assembly timing marks ”5” and
”4” with the crankshaft timing gear mark ”5” and in-
jection pump drive gear timing mark "4” respective-
ly, and mesh the gears.

(4) Align the fhrust plate set bolf holes. ~~ “~~

g

og |
y A

e

hd BONG He ee ee

YE

(5) Instalt the thrust plate with the 2 bolts. Torque the
bolts. ve |

Torque: 50 N.m (500 kgf-cm, 36 ft-lbf) - , / ‘
se Sv

N P ra
NN ‘.

j
— J

Fad (6) Remove the service bolt. 7S ~

! . { 1 TDs, is i
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ORRECT WRON

P12098

11679

Pipe priest

3. INSTALL TIMING GEAR COVER a
(a) Mstall a new O-ring to the timing gear case.
(b) Remove any old packing (FIPG) material and be careful

not to drop any oil on the contact surfaces of the timing
gear cover and cylinder biock.

Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.
Thoroughly ciean all components to remove all the
loose material.
Using a non-residue solvent, clean both sealing
surfaces.

Oo
#

Pa
*

|
j
{

im

Apply seal packing to the timing gear cover as shown in
the illustration. :

Seal packing: Part No. 08826-00080 or equivalent
Install a nozzle that has been cut toa 2—3 mm (0 08
— 0 12 in.) opening.
Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.
Immediately remove nozzle from the tube and rein-
stall cap.

(c)

(d) Install the timing gear cover with the 13 bolts and 2 nuts.
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

| . &
ra . v

| we , wee

(e) Connect the vacuum pipe with the bolt, nut and washer.
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

g
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P13335

: \KO}
SST &

P12296

e
a
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n
e
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4. , CHECK INJECTION PUMP DRIVE SHAFT THRUST
3 ~SLEARANCE
(a) Temporarily install the No.2 camshaft timing pulley and

flange with the 4 bolts.
(b) Move the No.2 camshaft timing pulley back and forth to

check that the injection pump drive shaft has sufficient
_ thrust clearance.

~ Reference: 0.15 — 0.55 mm (0.0059 — 0.0217 in.)
If the thrust clearance is not sufficient, loosen the 2 injection
pump nuts and 3 pump stay bolts, then retighten them.
If the thrust clearance ts still not sufficient, remove the timing
gear cover and then reinstall it.

5. INSTALL CRANKSHAFT PULLEY
(a) Align the pulley set key with the key groove of the pulley.
(b) Using SST and a hammer, tap in the pulley.

SST 09214-60010

am

(c) Using SST, install and torque the plate bolt.
SST 09213-58012 x 2, 09330-00021

6. INSTALL VACUUM PUMP
(a) _ Install 2 new O-rings to the vacuum pump.
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~ oR tt

Vacuum Pump
PH675

(b) _ Install the vacuum pump with the 2 nuts.
“Torque: 21 N.m (210 kgf-cm, 15 ft-Ibf)

7. INSTALL CAMSHAFT OIL SEAL RETAINER
(See page EM-64)

8. INSTALL TIMING BELT AND PULLEYS
(See page EM-18)

9. INSTALL WATER PUMP PULLEY, FAN AND DRIVE
BELT (See page CO-8)



ENGINE RECHAWEXE — CYDRDERTEE YT?

CYLINDER HEAD
COMPONENTS

eu—41

VSV for No.1 Intake VSV for No.2 Intake
FS Constnctor Control Constrictor Control

“ Connector Connector

a + ° VSV for No.1 Intake 34
Constrictor Controlony ° / YS apsses als<

PCV Pipe Vacuum Hose

SD

VSV for
No.2 Intake
Constrictor
Control« , r Intake Pipe

Clamp —— o 5 Seal Washer. — No.2 AirHose ——| | Poe
Exhaust manifold ; me Pt \ @ Gasket
Heat Insulator f ws a \ -me Camp o Ce ‘ \_ Accelerator vt

: \ Cable Bracket ~' ?an RR) nn
Turbocharger Heat \ —
Insulator \

2020, 99),

i 52 (530, 38)

Exhaust Manifold
and Turbocharge!
Assembly

Turbo Water Pipe Fe

€ @ Gasketoe # Gasket!
Water Bypass Hose 5

"Turbocharse Stay a
vee

N-m (kgf-cm, ft-lbf) | : Specified torque .
@ Non-—reusable part : - 11469
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Y

Timing Pulley (GS

Timing Belt aT

Seal Retainer

No.1 Camshaft
od @ GasketSet Key

ew! Ye

#Cylinder
Head ooN iAS o>

Gasket

Clip ! Check
! Connector

Timing Belt Gasket aa Gi 2
Tensioner ~*@

f ro
Water Outlet

N-m (kgf-cm, ft-lbf) | : Specified torque

@ Non-reusable part -
* Precoated part

bd _ i; Injection Pipe

9(90, 78in.-lbf)

bgOil Filler Cap —@B i 4 | x10
re Nozzle Leakage

‘ Pipe
Cylinder Head Cover——t T

va H { Glow Plug Wire
Gasket—e«@, oe. Camshaft S Xu Lae |wor Beane Cap Le | ] o casey ' Niosa7 camsnat eager :“crow. wa—- Seat

Co 7a ’; See page EM-64_|! Cylinder Head eae

saria-Wigae | tst 39 (400, 29) . Fuel Hose
2nd Turn 90 °Camshatt Oil | ard Turn 90 ° ee HoseClamp ya indy-

Intake Manifold
, LOoe I Be ' gle 280.20 |(280, 21)

. Oil Dipstick
, Guide Assembly

“ead
abe

sdtit
: Throttle Position »

Timing Beit { Sensor Connector

A10136
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Engine Hanger

Cylinder Head

Shim —@
Combustion Chamber —{

ants

N-m (kgf-cm, ft:lbf) | : Specified torque

@ Non-reusable part
, * Precoated part

Adjusting Shim

Valve Lifter

Keeper

Spring Retainer {d)

a “ on
Valve Spring | —

:

se 
U

 AW
W

 N
S

Spring Seat | _— xa x Me

@ Oil Seal 7”

}

>
Valve Guide >
Bushing ; ¢ r

Semi Circuler Plug Ge @
ve ~@

@ Gasket

fot

Valve woe

ao“

1 19) | f
1 4 ww

10} |
ibov He , |

A11067
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EMIS0-01

€ REMOVAL
. 1.

omen

(d)

(f

P11700 )

ae Dyer ~
4

{c)

‘DRAIN ENGINE COOLANT

REMOVE INTAKE PIPE
Disconnect the VSV for the No.1 and No.2 intake
constrictor control connectors.
Disconnect the vacuum hose from the actuator of the
chamber A
Disconnect the vacuum hose from the actuator of the
chamber B
Disconnect the vacuum hose from the 3-way (from vacu-

um pump) Vs
Remove the 4 nuts and 4 seal washers.
Use pliers to pinch the ends of the clamp together until the
lock plate engages the catch.
Make sure the lock plate and catch are engaged securely
Remove the intake pipe, PCV hose and gasket
Remove the accelerator cable bracket from the intake
pipe.
Remove the VSV for the No.1 and No.2 intake constrictor
control. (See page ED-13)
Remove the bolt and vacuum hose clamp from the cylin-
der head.
REMOVE TURBOCHARGER (See page TC-6)
REMOVE INJECTION PIPES (See page FU-5)

-

vee AD

fe GD
REMOVE WATER OUTLET
Disconnect the check connector.
Disconnect the engine wire clamp.
Disconnect the turbo pressure sensor connector.
Disconnect the water temperature sender gauge connec-
tor.

Remove the 2 nuts, water outlet and gasket.
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6. REMOVE INTAKE MANIFOLD
(a) Disconnect the throttle position sensor connector.
(b) Remove the grommet and nut, and disconnect the glod

plug wire.

(c) Disconnect thd engine wire clamp from the venturi.

+

ae
a

(d) Remove the 8 nuts, oil dipstick guide assembly, intake
manifold and 4 gaskets.

jenn?

“tt

o

NSS

~~ ed |
~~ Yt

7. REMOVE NOZZLE LEAKAGE PIPE
(a) Disconnect the fuel hose from the return pipe. -
(b) Remove the 4 nuts, nozzle leakage pipe and 4 gaskets.

4

4
,

, Aa
n

“

ogvore

8. REMOVE INJECTIONNOZZLES ~~ —*
Using SST, remove the 4 injection nozzles, gaskets and seats.

SST 09268-64010 (09268-64020)
HINT: - |
Arrange the injection nozzles in correct order.

Ads mi reics

9. REMOVE TIMING BELTCOVER -~. -
Remove the 4 bolts, 4 seal washers, 2 clips, timing belt cover
and gasket.

a

L EFA!
¥

m
y

*
,

~ \

jf~ 4 CY
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A10781

Wrench

A10782

10. SET NO.4 CYLINDER TO TDC / COMPRESSION
Turn the crankshaft pulley clockwise, set both No.1 and No.2
camshaft pulley grooves at TDC marks.

t \ A
h ~

i ~
4 ~e - setae veneer oman

11. iF RE-USING TIMING BELT, MARK TIMING BELT
HINT:
If reusing the timing belt, draw a direction arrow on the belt (in
the direction of engine revolution), and place matchmarks on
the pulleys and belt as shown in the illustration.

12. REMOVE TIMING BELT TENSIONER
Alternately loosen the 2 bolts, remove them and timing belt ten- |
sioner.

13. REMOVE TIMING BELT
(a) Turn the crankshaft 90° counterclockwise.
NOTICE: ! ~ aia
If the timing belt is disengaged, having the crankshaft
pulley at the wrong angle can cause the piston head and
valve head to come into contact with each order when you
remove the No.1 camshaft timing pulley (step 16), causing
damage. So always set the crankshaft pulley at the correct
angle.
(bo) Remove the timing belt.
14. REMOVE TIMING BELT IDLER PULLEY
Using a 10 mm hexagon wrench, remove the bolt, timing bel:
idler pulley and washer.
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SST
ayink

Anz

A11525

15. REMOVE CYLINDER HEAD COVER
Remrove the 10 boits, 2 nuts, cylinder head cover and gasket.

16. REMOVE NO.1 CAMSHAFT TIMING PULLEY
(a) Hold the hexagonal wrench head portion of the camshaft

with a wrench, and remove the camshaft timing pulley
bolt.

“4

4
|
|
| rv 8 arian e

(by) ‘USing SST, réfi6ve the timing pulley. ~~"
SST 09950-40011 (09951-04010, 09952-04010,

09953-04020, 09954-04010, 09955-04061)
(c) Remove the set key.

17. REMOVE CAMSHAFT OIL SEAL RETAINER
(a) Remove the 7 bolts holding the camshaft oil seal retainer

to the cylinder head.
(b) Pry out the camshaft oil seal retainer.

18. REMOVE CAMSHAFT
(a) Uniformly loosen and remove the 10 bearing cap bolts in

several passes in the sequence shown.
(b) Remove the 5 bearing caps and camshaft.
HINT:
Arrange the bearing caps in correct order.
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2 8 1016 1813 11

$04844

19. REMOVE GLOW PLUG CONNECTOR AND GLOW
PLUGS (See page ST-4)

NOTICE: 4
This engine uses ceramic glow plugs. To prevent damage
to the glow plugs, do not remove them unless necessary.

20. REMOVE CYLINDERHEAD ~—
(a) Uniformly loosen and remove the 18 cylinder head bolts,

in several passes, in the sequence shown.
NOTICE:
Head warpage or cracking could result from removing
bolts in incorrect order. s

| ’

Le nena we

(b) Lift the cylinder feat fr6m the dowels oh the cylinder
block, and place the head on wooden blocks on a bench.

HINT:

If the cylinder head is difficult to lift off, pry with a screwdriver be-
tween the cylinder head and block.
NOTICE: ~
Be careful not to damage the contact surfaces of cylinder
head and block.

| esata
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DISASSEMBLY ~
1. REMOVE ENGINE HANGER {

A1t092

A11094

P12197

A11096

Remove the engine hanger from the cylinder head.
2. REMOVE WIRE CLAMP BRACKET
3. REMOVE WATER TEMPERATURE SENDER GAUGE

i a
=i NN DN

4. REMOVE HEATER WATER INLET PIPE .
Remove the bolt, 2 nuts, heater water inlet pipe and gasket.

ap *

5. REMOVE VALVE LIFTERS AND SHIMS
HINT:
Arrange the valve lifters and shims in correct order.

* me ce

6. REMOVE VALVES
(a) Using SST, compress the valve spring and remove the 2

keepers.
SST 09202-70020 (09202-00010)

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

HINT:
Arrange the valves, valve springs, spring seats and spring re-
tainers in correct order.

(c) Using needle—-nose pliers, remove the oil seal.
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7. REMOVE COMBUSTION CHAMBERS

Using SST, remove the 4 combination chambers.
SST 09208-48010

HINT:

8. REMOVE SEMI-CIRCULAR PLUG
Remove the semi-circular plug. |

ap

Arrange the combustion chambers in correct order.



Donated by Andrew Schauer cruisercult com Em-st
ENGINE MECHANICAL_- CYLINDERHEAD 7

Gasket Scraper INSPECTION. 1
1. “CLEAN TOP SURFACES OF PISTONS AND CYL-

INDER BLOCK

“a SnuR at br

5° ff

P11637

“i mot nods } ® Ho airlo neqF

vVigy word

Guide
f ) Bushing

;
P1727

(a) Turn the crankshaft, and bring each piston to the top dead
center (TDC). Using a gasket scraper, remove all the car-
bon from the piston top surface. sot

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

NOTICE: |. __]
Be careful not to scratch the surfaces.
(c) Using compressed air, blow carbon and oil from the bolt

holes.

CAUTION:
Protect your eyes when using high—compressed air. i

~ |

r

2. REMOVE GASKET MATERIAL A
Using a gasket scraper, remove all the gasket material from the
cylinder block contact surface.
NOTICE: t
Be careful not to scratch the cylinder block contact sur-
face.

dy
as |

|3. 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 sur-
face. wi

awh

wk co {? i

ad4; CLEAN VALVE GUIDE BUSHINGS
Using a valve guide bushing brush and solvent, clean all the
guide bushings.

+
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P11636

Precision
Straight
Edge

P11626
P11626
P11628
P11627

Emoseo

5. CLEAN CYLINDER HEAD ne und enue
Using*soft brush and solvent, thoroughly clean the cylinder
head. ae a /

‘ (B) | oO iS ceed »
x

e AS

\

wand a x .i) , |. wet SY
_ Q

6. INSPECT FOR FLATNESS
Using a precision straight edge and feeler gauge, measure the
surfaces contacting the cylinder block and manifolds for war-
page.

Maximum warpage: 0.15 mm (0.0059 in.)
If warpage is greater than maximum, replace the cylinder head

_ “sy oS XxS| SS
wei :

° ic . ~ ~ on
ft a
AL ~

i a
* ane

& Qe)

s~S Hy

wns ~ wf,

7. > INSPECT FOR CRACKS Ti
Using a dye penetrant, check the combustion chambers, intake
ports, exhaust ports and surface contacting the cylinder block.
If cracked, replace the cylinder head.

Q: i083 | oo

u. ~ aeee

mivcbenlmn

8. * CLEAN VALVES .
(a) Using a gasket scraper, chip off any carbon from the valve

head.
(b) Using a wire brush, thoroughly clean the valve.

+
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Valve (
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600963 EMO964 200052
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9, INSPECT VALVE STEMS AND GUIDE BUSHTGS
(a) ~Using a caliper gauge, measure the inside diameier of the

guide bushing.
Bushing inside diameter: |
8.010 - 8.030 mm (0.3154 — 0.3161 in.)

“9

1

oat z

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

Valve stem diameter: {
Intake 7 975 — 7.990 mm (0 3140 — 0.3146 in)

Exhaust 7 960 - 7 975 mm (0 3134 —0 3140 in)

(c) Subtract the valve stem diameter measurement from the
guide bushing inside diameter measurement.
Standard oil clearance: {
Intake 0 020 - 0.055 mm (0 0008 — 0 0022 in )

Exhaust 0 035 - 0.070 mm (0 0014 - 0 0028 In}

Maximum oll clearance:

Intake 0 08 mm (0 0031 in.)

010 mm (0 0039 In }

If the clearance is greater than maximum, replace the valve and
guide bushing. (See page EM—59)

| y

1a ~

Exhaust

10. INSPECT AND GRIND VALVES
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°

* t
3 . As 7%
y . ~) \ MA /
ILO a GEARY £5 rUME }
aes

— ~;

(c) Check the valve head margin thickness. f
Standard margin thickness: 4
Intake 16mm (0 063 in)

Exhaust 4.7 mm (0 067 in)
2 ates

~ ane 7

Margin Thickness .

i
i —M0181

Minimum margin thickness:

Intake 1 1mm (0 043 in)

1.2 mm (0 047 in )

If the margin thickness is less than minimum, replace the valve.

Exhaust
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(d) Check the valve overall length.
“Standard overall length:
103.29 — 103.69 mm (4.0665 — 4.0823 in.)
Minimum overall length: 102.79 mm (4.0468 In.)

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

, of oy

: : ral
estes oF

\
2G om +e)

(e) Check the surface of the valve stem tip for wear.
\f the valve stem tip is worn, resurface the tip with a grinder or
replace the valve.
NOTICE: 4 |
Do not grind off more than minimum overall length.

~ H

+{
| r

rn

yr

11. INSPECT AND CLEAN VALVE SEATS
(a) Using a45° carbide cutter, resurface the valve seats. Re-

move 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.

EX18-2.2mm
209353

©,

Width? OK (c) Check the valve face and seat for the following: i
}O , ¢ If blue appears 360° around the valve face, the

\ Y 8 valve is concentric. If not, replace the valve.\ — tLe e If blue appears 360° around the valve seat, the
EMO18S P1630 \ 4 3%67 guide and face are concentric. If not, resurface the

seat.

‘ws « * Check that the seat contact is in the middle of the
valve face with the following width:

_ é 30°
. 45 Intake 15-19 mm (0 059-0075 in}

=> Exhaust 18-22mm (0071-0 087in)
~ If not, correct the valve seats as follows:

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

INI.5-1.9mm _. onan
: “=‘ ~

‘ 3
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60°
45°

->

Din '

IN 1.5- 1.9 mm
EX 1.8-2.2 MM sooas4

P11634

Deviation

EMossa

EMos01

Emo2st

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

te y
(d) Hand—lap the valve and valve seat with an abrasive com-

pound.
(e) After hand-lapping, clean the valve and valve seat.

i '
‘

12. 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: 48.54 mm (1.9110 In.) -

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

n
\|

| |i

(c) Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension: ak SS '
301 — 332 N (30.7 — 33.9 kgf, 67.7 — 74.7 Ibf) i
at 37.0 mm (1.457 in.) , i

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

vam

4

wa
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EM8195.

13.

(a)
{b)

INSPECT CAMSHAFT FOR RUNOUT
Place the camshaft on V-blocks. <—_
Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout: 0.06 mm (0.0024 in.) \

If the circle runout is greater than maximum, replace the cam-
shaft. .

cys Or. a PIAL

[cron ° © :

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

Standard cam lobe height:

Intake 54 810— 54 910 mm (2 1579 — 2 1618 in)

56 140 — 56 240 mm (2 2102 - 2 2142 in}

Minimum cam lobe height:

Exhaust

intake $4 39 mm (2 1413 in)

55 72 mm (2.1937 in}

If the cam lobe height is less than minimum, replace the cam-

Exhaust

DENALI AS shaft.

isv or tah arlt oe wswved

~* wvab om

\

a) 4
2) t
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XK CamshaftNS Bearing
¥ A101

ai ne ait 4 | |

af
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15. INSPECT CAMSHAFT JOURNALS
Using a micrometer, measure the journal diameter.

Journal diameter:
27.969 ~ 27.985 mm (1.1011-1.1018in.) , |

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

yt at16. INSPECT CAMSHAFT BEARINGS
Check the bearings for flaking and scoring.
lf the bearings are damaged, replace the bearing caps and cyl-
inder head as a set.

e
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Plastigage

Att102

Aid

£M2196

17. INSPECT CAMSHAFT JOURNAL OIL CLEARANCE
(a) “Slean the bearing caps and camshaft journals.
(b) Place the camshaft on the cylinder head.
(c} Lay astnp of Plastigage across each of the camshaft jour-

nals.
(d) Install the bearing caps. (See page EM-64)

Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)
NOTICE: ~
Do not turn the camshaft.
(e) Remove the bearing caps.
(f) | Measure the Plastigage at its widest point.

Standard oil clearance: uanuceaM
0.025 — 0.062 mm (0.0010 - 0.0024 in.)

t Maximum oil clearance: 0.10 mm (0.039 in.)
If the oil clearance is greater than maximum, replace the cam-
shaft. If necessary, replace the bearing caps and cylinder head
as a set. cat 1, 2 we
(g) Completely remove the Plastigage. a

le

18. INSPECT CAMSHAFT THRUST CLEARANCE
(a) Install the camshaft. (See page EM-64)
(b) Using a dial indicator, measure the thrust clearance while

moving the camshaft back and forth.
Standard thrust clearance:
0.08 — 0.18 mm (0.0031 — 0.0071 in.)

i Maximum thrust clearance: 0.25 mm (0.0098 in.)
If the thrust clearance is greater than maximum, replace the
camshaft. If necessary, replace the bearing caps and cylinder
head as a set.
19. INSPECT VALVE LIFTERS AND LIFTER BORES
(a) Using a caliper gauge, measure the lifter bore diameter

of the cylinder head.
Lifter bore diameter:
40.930 — 40.950 mm (1.6114 — 1.6122 in.)

(b) Using a micrometer, measure the lifter diameter.
Lifter diameter:
40.892 — 40.902 mm (1.6099 — 1.6103 in.)

(c) Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.038 — 0.063 mm (0.0015 — 0.0025 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)

If the oll clearance is greater than maximum, replace the lifter.
If necessary, replace the cylinder head.
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20. INSPECT INTAKE AND EXHAUST MANIFOLDS
Using-a precision straight edge and feeler gauge, measure the
surface contacting the cylinder head for warpage.

Maximum warpage: 0.40 mm (0.0157 in.)
if warpage is greater than maximum, replace the manifold.

rea ‘Saw S v

Oh on 7"

21. INSPECT CYLINDER HEAD BOLTS ~~ om
Using vernier calipers, measure the minimum outer diameter of
the compressed thread at the measuring point.

Standard outer diameter:
11.8 — 12.0 mm (0.465 — 0.472 in.)
Minimum outer diameter: 11.6 mm (0.457 in.)

If the outer diameter is less than minimum, replace the bolt.

ae
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A11098

Both intake and exhaust

Bushing bore .
diameter mm (in.) Bushing size
13.000 — 13.027
(0.5118 — 0.5129) Use SST
13.050 — 13.077
(0.5134-0.514a) | Use 0/8 0.05

03700

REPLACEMENT .
1. "REPLACE VALVE GUIDE BUSHINGS |
(a) Using SST and a hammer, tap out the guide bushing.

SST 09201-60011
a! |

rey

-

an
|

(b) Using a caliper gauge, measure the bushing bore diame-*
ter of cylinder head.

A

!

|
j

(c) Select a new guide bushing (STD or O/S 0.05). |
If the bushing bore diameter of the cylinder head is greater than
13.027 mm (0.5129 In.), machine the bushing bore to the fol-
lowing dimension:

Rebored cylinder head bushing bore dimension:
13.050 — 13.077 mm (0.5138 — 0.5148 in.)

If the bushing bore diameter of the cylinder head is greater than
13.077 mm (0.5148 in.), replace the cylinder head.

(d) Using SST and a hammer, tap in a new guide bushing un-
til there is 12.8 — 13.2 mm (0.504 — 0.520 in.) protruding
from the cylinder head.
SST 09201-60011

| oon i

(e) Using a sharp 8 mm reamer, ream the guide bushing to
obtain the standard specified clearance (See page
EM-51) between the guide bushing and valve stem.
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2. REPLACE CAMSHAFT OIL SEAL
HINT:
There are 2 methods (a and b) to replace the oil seal which are
as follows:
(a) If the camshaft oil seal retainer is removed from the cylin-

der head: ~
(1) Using a screwdriver, tap out the oil seal. ~

t

tL
ES

“*&- (2) Using SST and a harfiher, tap in a new Seal until its
surface is flush with the oil seal retainer edge.

SST 09223-46011
SST. (3) Apply MP grease to the oil seal lip. ae

« 4

ir eae

P12457 eeu tA aR OSS

(b) If the camshaft oil seal retainer is installed to the cylinder
head: vis - a
(1) Using a screwdriver, pry out the oil seal. °

NOTICE: yp
Be careful not to damage the canishaft. Tapé the screw-
driver tip. ;

etH lay late
oe

‘SOTEON

(2) Apply MP grease to anew oilseallip.
(3) Using SST and a hammer, tap in the oil seal until its

surface is flush with the oil seal retainer edge.
SST 09223-46011

ari
a
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P11610 2
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. REASSEMBLY

ah HINT? —
* Thoroughly clean all parts to be assembled.
« Before installing the parts, apply fresh engine oil to all slid-

ing and rotating surfaces.
¢ Replace all gaskets and oil seals with new ones. \

ENGINE MECHANICAL — CYLINDER HEAD +
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« SELECT COMBINATION CHAMBER SHIM ” |
(a) _ If using new combustion chamber:

(1) Using a micrometer, measure the thickness of each
used combustion chamber at the position shown in
the illustration. {

(2) Measure the thickness of the new combustion
chamber the same way as In (a). ye i

(3) From the thickness of the new chamber subtract the
«thickness of the used chamber in order to select the

appropriate shim thickness from the table below.
or Difference in chamber thickness

= New chamber thickness — Used chamber thickness
mim (in.)

Difference in chamber thickness Shim thickness required
mm (in) mm (in }

Plus 0 02 — Minus 0 02

(Plus 0 0008 - Minus 0 0008) No shim required
Minus 0 03

(Minus 0 0012) 0.05 (0 0020) or no shim required

Minus 0 04 — Minus 0 07

~ i _ vf (Minus 0 0016 — Minus 0 0028) 0.08 (0.0020)
fe. Minus 0 08

(Minus 0.0031) 0 05 (0 0020) or 0 10 (0 G039)

Minus 0 09 — Minus 0 12 “~ t. ss )sok (Minus 0 0035 — Minus 0 0047) * 0 10 (0 0038) a
‘Fs NOTICE:

Do not use two 0.05 nim (0.0020 in.) shims instead of onel
0.10 mm (0.0039 in.) shim.
(b) If reusing combustion chamber: \ \

Install the combustion chamber back in its original posi-

DR, Be AR SAT RSA He tion.
me )
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(d)

ANN105

SST

P12197

2. INSTALL COMBUSTION CHAMBERS
(a) Align the knock pin of the combustion chamber with the

notch of the cylinder head.
(b) Using a plastic-faced hammer, tap in the combustion

chamber.

(c) ¥ Using a dial indicator, measure the protrusion of the com-
bustion chamber from the cylinder head.
Protrusion:
Minus 0.03 — Plus 0.02 mm
(Minus 0.0012 — Plus 0.0008 in.)

If the protrusion is less than specified, adjust with shims. “
Shim thickness:

0.05 mm (0.0020 in.) in
4s 0.10 mm (0.0039 in.)

If the protrusion is greater than specification, replace the cham-
ber and recheck the protrusion.
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3. INSTALL VALVES
(a) Install the oil seal. its
(b) Install the valve.
(c) _ Install the spring seat.
(d) _ Install the vaive spring.
(e) Install the spring retainer.

(f) Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST 09202-70020 (09202-00010)
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(g) Using a plastic-faced hammer, lightly tap the valve stem
“tip to assure a proper fit. '

‘

4. INSTALL VALVE LIFTERS AND SHIMS
(a) Install the valve lifter and shim.

Check that the valve lifter rotates smoothly by hand.
. INSTALL WATER TEMPERATURE SENDER GAUGE

6. INSTALL WIRE CLAMP BRACKET
¥
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7. INSTALL SEMI CIRCULAR PLUG
(a) Remove any old packing (FIPG) material.
(b) Apply seal packing to the semi circular plug as shown.

Seal packing: Part No. 08826-00080 or equivalent
(c) _ Install the half circular plug to the cylinder head.
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8. INSTALL HEATER WATER INLET PIPE
Install a new gasket, the heater water inlet pipe with the 2 nuts
and bolt.

Po, *
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9. INSTALL FRONT ENGINE HANGER
Install the front engine hanger to the cylinder head.

Torque: 41 N-m (420 kgf-cm, 30 ft-Ibf)

A11065
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INSTALLATION
1.

(a)

HINT:

A

‘CHECK PISTON PROTRUSION AND SELECT CYL-
INDER HEAD GASKET
Check the piston protrusions for each cylinder.

(1)
(2)

(3)

Clean the cylinder block with solvent. {>
Sent the piston of the cylinder to be measured to
slightly before TDC. yy ad
Place a dial indicator on the cylinder block, and set
the dial indicator at 0 mm (0 in.).

Mab nw IK — ments ee

Use a dial indicator measuring tip a shown in the illustra-
tion.
Make sure that the measuring tip is square to the cylinder
block gasket surface and piston head when taking the
measurements.

(4) Find where the piston head protrudes most by slow-
ly turning the crankshaft clockwise and counter-
clockwise. ; KR) op key ;

Measure each cylinder at 2 places as shown in the
ilustration, making a total of 8 measurements.
For the piston protrusion value of each cylinder, use
the average of the 2 measurements of each cylin-
der.

Protrusion: 0.08 -— 0.33 mm (0.0031 — 0.0130 in.)
(When removing piston and connecting rod assembly)
If the protrusion is not as specified, remove the piston and con-
necting rod assembly and reinstall it.
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(b) Select a new cylinder head gasket.
HINTS
There are 5 types of cylinder head gasket (hole number 1 to 5)
installed at factory, but only 3 types for supply parts (hole num-
ber "1", 3” and °5”), so when replacing the gasket select from
one of 3 types above.

Installed cylinder head gasket thickness:

Hole number "1" 0 80—0 90 mm (0 0315 — 0.0354 in.)

Hole number "3” 0 90-1 00 mm (0 0354 — 0 0394 in )

Hole number "5" 1 00-1 10 mm (0.0394 — 0.0433 in.)

Select the largest piston protrusion value from the mea-
surements made, then select the appropriate cylinder
head gasket according to the table below.

Piston protrusion mm (in } Gasket size

0 08 — 0 12 (0.0031 — 0 0047) Use’1’

0 13 — 0 22 (0.0051 — 0 0087) Use ’3”

0 23 — 0.33 (0.0091 — 0 0130) Use “5”

2. SET NO.4 CYLINDER TO TDC / COMPRESSION
Turn the crankshaft pulley, and align the TDC mark of the timing
gear cover with the No.2 camshaft timing pulley.

& | ~

3. PLACE CYLINDER HEAD ON CYLINDER BLOCK 1

(a) Place anew cylinder head gasket in position on the cylin-
der block.

NOTICE: | . iBe careful of the installation direction. “Q j |
(b) Place the cylinder head in position on the cylinder head

gasket. a }
ft \

BY ¥~ eee — ed
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4. INSTALL CYLINDER HEAD BOLTS
HINT

(a)

(b)

The cylinder head bolts are tightened in 3 progressive
steps (steps (b), (d) and (e)). ’
If any bolts is broken or deformed, replace it.
Apply a light coat of engine oil on the threads and under |
the heads of the cylinder head bolts. .
Install and uniformly tighten the 18 cylinder head bolts, in
several passes, in the sequence shown.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

5

Mark the front of the cylinder head bolt with paint.
Retighten the cylinder head bolts 90° in the numerical or-
der shown.
Retighten cylinder head bolts by an additional 90°.
Check that the painted mark is now facing rearward.
INSTALL GLOW PLUG AND GLOW PLUG CONNECE-
TOR (See page ST-4)

INSTALL CAMSHAFT ~~~
Place the camshaft on the cylinder head, facing the key
groove upward.

| )

: \

Install the 5 bearing caps in their proper locations.
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(c) Install and uniformly tighten the 10 bearing cap bolts in
“several passes in the sequence shown.
Torque: 18 N.m (185 kgf-cm, 13 ft-Ibf)

7. INSTALL CAMSHAFT OIL SEAL RETAINER
(a) Remove any old packing (FIPG) material and be careful

not to drop any oil on the contact surfaces of the camshaft
oil seal retainer and cylinder head.

* Using a razor blade and gasket scraper, remove all
the old packing (FiPG) material from the gasket sur-
faces and sealing groove.

4. « Thoroughly clean all components to remove all the
loose material.

« Using a non-residue solvent, clean both sealing
surfaces.

(b) Apply seal packing to the camshaft oil seal retainer as
shown in the illustration.
Seal packing: Part No. 08826-00080 or equivalent

+ — Install a nozzle that has been cut toa 2—3 mm (0.08
— 0.12 in.) opening.

HINT:
Avoid applying an excessive amount to the surface.

* Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

« — Immediately remove nozzle from the tube and rein-
stall cap. Fal i

(c) Apply adhesive to 2 or 3 threads of the mounting bolt end.
Adhesive:
Part No. 08833-00070, THREE BOND 1324, . |
or equivalent
Install the retainer with the 7 bolts.
Torque: 10 N.m (100 kgf-.cm, 7 ft-Ibf)

(d)
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8 INSTALL NO.1.CAMSHAFT TIMING PULLEY
(a) “Install the set key to the key groove of the camshaft.
(b) Align the pulley set key with the key groove of the cam-

. shaft timing pulley, slide the camshaft timing pulley.
(c) Temporarily instail the timing pulley bolt.
(d) Hold the hexagon wrench head portion of the camshaft

with a wrench, and tighten the camshaft timing puiley bolt.

Torque: 98 N-m (1,000 kgf-cm, 72 ft-ibf)

9. SET NO.4 CYLINDER TO TDC / COMPRESSION
Set the timing pulley at each position.
NOTICE:
When turning the crankshaft, the valve heads will hit

against the piston top. So do not turn it more than neces-
sary.

10. INSTALL TIMING BELT IDLER PULLEY
(a) Using a 10 mm hexagon wrench, install the washer and

timing belt idler pulley with the bolt.
Torque: 35 N-m (350 kgf-cm, 25 ft-Ibf)

(b) Check that the idler pulley moves smoothly.
If it doesn’t move smoothly, check the idler pulley and washer.

Po ~—TM

1 | BAe

11. INSTALL TIMING BELT
NOTICE: ay
The engine should be cold.
HINT:
lf re-using the timing belt, align the points marked during re-
moval, and install the belt with the arrow pointing in the direction

of engine revolution.

12.* SET TIMING BELT TENSIONER :
(a) Using a press, slowly press in the push rod using 981 -

9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf) of force.
(b) Align the holes of the push rod and housing, pass a 15

mm hexagon wrench through the holes to keep the set-
7 ting position of the push rod. ws

(c) Release the press. “eye

i Son
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13. INSTALL TIMING BELT TENSIONER
(a) “Temporarily install the timing belt tensioner with the 2

« bolts while pushing the idler pulley toward the timing belt.
(b) Tighten the 2 bolts.

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf) ,
(c) Remove the 1.5 mm hexagon wrench from the tensidne .

é
i

}

; |. lees _
14. CHECK VALVE TIMING
Turn the crankshaft pulley clockwise and check that each pulley
aligns with the timing marks (TDC mark) as shown in the illustra-
tion.
If the marks do not align, remove the timing belt and reinstall it.

act

15. INSTALL TIMING BELT COVER
(a) Remove any old packing (FIPG) material. \
(b) Apply seal packing to the camshaft oil seal retainer and

timing gear cover a shown in the illustration. =»,
Seal packing: Part No. 08826-00080 or equivalent

(c) Install the gasket to the timing belt cover. |
(d) Install the timing belt cover with the 4 seal washers, bolt:

and 2 clips.
16. CHECK AND ADJUST VALVE CLEARANCE

(See page EM-4) _
17. INSTALL CYLINDER HEAD COVER th) |
(a) Remove any old packing (FIPG) material. ~ ;
(b) Apply seal packing to the cylinder head as shown in the

ilustration.
Seal packing: Part No. 08826-00080 or equivalent |

({c) Install the gasket to the cylinder head cover. :
(d) Install the cylinder head cover with the 10 bolts and 2

4 nuts. Uniformly tighten the bolts and nuts in several
+ passes. L . a

Torque: 9 N-m (90 kgf-cm, 78 in.-Ibf)
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18. INSTALL INJECTION NOZZLES ~
(a) ‘PYace the nozzle seats and new gaskets into the injection

nozzle holes of the cylinder head.
(b) Using SST, install the injection nozzles.

SST 09268-64010 (09268-64020)
Torque: 54 N-m (540 kgf-cm, 40 ft-Ibf)

NOTICE:
Over torquing could cause nozzle deformation and needle
adhesion or other defects.

19. INSTALL NOZZLE LEAKAGE PIPE
{a) _ Install 4 new gaskets and the leakage pipe with the 4 nuts.

Torque: 30 N.m (300 kgf-cm, 22 ft-Ibf)

(b) Connect the fuel hose to the return pipe.

bo ome

ot

20. INSTALL INTAKE MANIFOLD “ -
(a) Place 4 new gaskets in position on the cylinder head.
NOTICE:
Be careful of the installation direction.
(b) Connect the oil dipstick guide assembly.

i

saeera

(c) _ Install the intake manifold with the 8 nuts and oil dipstick
Uniformly tighten the nuts in several passes.
Torque: 29 N-m (290 kgf-cm, 21 ft-Ibf)

(d) Connect the engine wire clamp to the venturi.
(e) Install the glow plug wire with the nut and grommet.
(f) | Connect the throttle position sensor connector.

a | Zz

21. INSTALL WATER OUTLET a
(a) Install a new gasket and the water outlet with the 2 nuts.

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)
(b) Connect the water temperature sender gauge connector.
(c) Connect the turbo pressure sensor connector.
(d) Connect the check connector.
{e) Connect the engine wire clamp. - My
22. INSTALL INJECTION PIPES (See page FU-—13)
23. INSTALL TURBOCHARGER (See page TC-16)
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24. INSTALL INTAKE PIPE
‘ (a) _ Install the VSV for the No.1 and No.2. intake Gonstnctor

* control. (See page ED—13)
(b) Install the accelrator cable bracket to the intake pipe

Torque: 20 N.m (204 kgf-cm cm, 15 ft-Ibf)
(c) Place a new gasket on the venturi.

‘ (d) Connect the intake pipe and PCV hose.

Poet: oes }
(e) Place the clamp lock together with the pliers and press

down the tip of the lock plate. Carefully let the lock spread
apart. Take care not to let the pliers slip.

(f) Install the 4 seal washers and nuts. |
Torque: 12 N-m (120 kgf-cm, 9 ft-Ibf)

(g) _ install the vacuum hose clamp with the bolt to the cylinder
head. ”

3

11700
tn& ——

(h) Connect the vacuum hose to the actuator of the chamber
A.

(i) | Connect the vacuum hose to the actuator of the chamber
B.

(j) | Connect the vacuum hose to the 3—-way (from the vacuum

pump).
(k) Connect the VSV for the No.1 and No.2 intake constrictor

control connectors. : 5
(i) suses| 25. FILL WITH ENGINE COOLANT

26. START ENGINE AND CHECK FOR LEAKS
27. RECHECK ENGINE COOLANT LEVEL AND OIL LEV-

ao EL
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COMPONENTS

Alternator

Ss Alternator Bracket .

oo" | © @ Gasket

Engine Speed”
“<% Sensor Connector

Waiter Pump Cover

Drive Belt

Be
Connector Resistor

Fan eee : Connector

me ' @ Vacuum Pipe censor
¢ Gasket onnector

mS cE ' Timing Control
@ Gasket —€% ae LZ > Valve Connector

C y 1 . 7Oil Cooler —_€& (ol. "> @OilFilter
t Gasket KG.

Oil Cooler Cover

Oil Pressure Switch
Connector

16 (160, 12)

Engine Wire
Clamp

N-m (kgf-cm, ft-lbf) | : Specified torque
y @ Non-reusable part Engine Oil Drain Hose

Bos499
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RkEngine Mounting Bracket

o J“2° Water Inlet 3 i
Thermostat

Pea

“ =

a Alternator LH Engine
Ajusting Bar “+ - ; Mounting Bracket

’ é

ae —. @“en Driven wc
dp -—e

Gasket

Oil Pump
Snap Ring (Timing Gear Case)

No.2 Idler
gedonreaa, Sub Gear -

IdlerGear fe

50 (500, 36) No.1 Idler
Sub iw

Snap Ring ¢ Y *

- WW Idler Gear Washer a
Wave iter Gear Spring _ Timing Gear Cover

Thrust Washer oo ~~
Plate @ Crankshaft f

From Oil Seal Let Injection Pump
Drive Gear

Crank Shaft
Timing Gear

Crankshaf =)

Plate Washer OS Vacuum @ Injection Pump u vend |
ve Pump Drive Gear Oil Seal —

N-m (kgf-em, ft-lbf) |: Specified torque # O-Ring be wel «
y @ Non-reusable part 809500
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Piston Ring (No.1 Compressio!
Piston Ring Piston Ring (No.2 Compression)

(Side Rail and Expander) Piston Pin '

Piston —6e- @&— @ Snap Ring . *@ Snap nT
© Connecting Red Bushing Flywheel

Connecting Rod Cylinder Block Ol Onfice

Oil Seal _..
Connecting Rod Bearing veep

Balance Shaft _
Thrust Washer __..-7-~—

‘ 1 Upper Main Rear Oil Seal Retainer
a cee! Bearing ' Cylinder Blocktr LH Blance Shaft « Tee oS. Upper CrankshaftBalance Shaft i ‘Oil ani 7 ; Thrust Washer

Driven Gear | ‘__ CrankshaftCheck Valve + y RI .:

Connecting Rod Boerne ——_—t ee Main Bearing Cap
Connecting Rod Cap 8

ICE Tat 30 O00. 22)petty (30 2) i | Lower ith ond Tun 80"
i" Thrust Washer

* @Gasket

yn

BR x22 i‘ FB onnitanint

Ol Pan .

j @Gasket 2 ~ * &— Low Engine Oil Level
. Warning Sensor Connecotor

N-m (kgf-cm, ft-lbf) | : Specified torque ‘ 3a (350,25)

@ Non-reusable part
¥ * Precoated part 10137

©
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DISASSEMBLY
1.
2.

"REMOVE CLUTCH COVER AND DISC {
REMOVE FLYWHEEL

Remove the 8 bolts and flywheel. '

3.

|

' gO _

REMOVE REAR END PLATE
Remove the bolt and end plate.

10.
11.

12,
13.

14,
15.

16.
17.

18.

INSTALL ENGINE TO ENGINE STAND FOR DIS-
ASSEMBLY
REMOVE TIMING BELT AND PULLEYS
(See page EM—13) |
REMOVE CYLINDER HEAD

(See page EM-44) ;

REMOVE ALTERNATOR AND ALTERNATOR BRACK-
ET (See page CO-5)
REMOVE WATER PUMP (Séé pagé CO-8) 7]
REMOVE INJECTION PUMP (See page FU-18)
REMOVE OIL COOLER (See page LU-21) aN
REMOVE TIMING GEARS (See page EM-24) _- |
TIMING GEAR CASE (See page LU-7) ;
REMOVE WATER INLET AND THERMOSTAT i
(See page CO-11)
REMOVE WATER TEMPERATURE SENSOR i
REMOVE ENGINE MOUNTING
REMOVE OIL PAN
REMOVE PLUG HOLE TM

Ls

oN — ! |eas ~ - i
Coan

wy,a re , i
“ i

. i
of nd ‘ |

REMOVE REAR OIL SEAL RETAINER =~
Remove the 5 bolts and retainer. ,
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RH Balance 2
Shaft

LH Balance
‘ Shaft

P11794

Shaft
P12246

Balance Shaft
Driven Gear

weThrust aN
Washer 1047

19. CHECK THRUST CLEARANCES OF RH AND LH BAL-
ANCE SHAFTS OF ENGINE BALANCER

Using a dial indicator, measure the thrust clearance while mov-
ing the balance shaft back and forth.

Standard thrust clearance: \
0.065 — 0.140 mm (0.0026 — 0.0055 In.)
Maximum thrust clearance: 0.25 mm (0.0098 in.)

If the thrust clearance ts greater than maximum, replace the bal-
ance shaft thrust washer. .
If necessary, replace the balance shaft.
20. REMOVE RH AND LH BALANCE SHAFTS
(a) Remove the 2 bolts and RH balance shaft. '
(b) Remove the 2 bolts and LH balance shaft.

s \
x y

oN i ,

21. DISASSEMBLE RH AND LH BALANCE SHAFTS
(a) Mount the weight of the balance shaft in a vise.
NOTICE:
Be careful not to damage the balance shaft.

(b) Remove the bolt, balance shaft driven gear and thrust
washer.

22. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while mov-
ing the connecting rod back and forth.

Standard thrust clearance: TM ae
0.10 — 0.30 mm (0.0039 — 0.0118 in.) rd
Maximum thrust clearance: 0.40 mm (0.0157 in.)

If the thrust clearance is greater than maximum, replace the
connecting rod assembly. If necessary, replace the crankshaft.

Te « ene,
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23. REMOVE CONNECTING ROD CAPS AND CHECK OIL
~CLEARANCE

(a) Using apunch or numbering stamp, place matchmarks on
the connecting rod and cap to ensure correct reassembly.

(b) Remove the connecting rod cap bolts.
fot aN

thea

(c) Using the 2 removed connecting rod bolts, pry the con-
necting rod cap back and forth, and remove the connect-
ing cap.

HINT: | ‘ |
Keep the lower bearing inserted with the connecting rod cap.
(d) Clean the crank pin and bearing. |
(e) Check the crank pin and bearing for pitting and scratches.
If the crank pin or bearing is damaged, replace the bearings.
If necessary, grind or replace the crankshaft.

|
(f) Lay a strip of Plastigage across the crank pin.
(g) Install the connecting rod cap with the 2 bolts. . 4 |

PN i
(See page EM-94) - ,
1st

Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf) as
2nd Turn 90 ° L

NOTICE: i | Ps
Do not turn the crankshaft. Xx +

11785 — bo y {

(h) Remove the 2 bolts, connecting rod cap and lower bear-
ing. (See procedure (b) and (c) above)

c
i

ae i

(i) | Measure the Plastigage at its widest point. H

Standard oil clearance: . |
STD: 0.036 — 0.054 mm (0.0014 — 0.0021 in.) +
U/S 0.25 and U/S 0.50: i
0.037 — 0.077 mm (0.0015 — 0.0030 in.) af |
Maximum oil clearance: 0.10 mm (0.00339 in.)

if the oil clearance 1s greater than maximum, replace the bear-
ings. If necessary, grind or replace the crankshaft.

Ptt784 |Plastigage x
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Mark "1" 58 994 — 59 000 mm (2 3226 — 2 3228 in.)

Mark "2" 58 988 — 58 994 mm (2 3224 — 2 3226 in)

Y No.1 aitoss Mark ’3” 58 982 — 58 988 mm (2 3221 — 2 3224 in)

HINT: .
If usingva standard bearing, replace it with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers in-

printed on the crankshaft and connecting rod, then selecting
the bearing with the same number as the total. There are 5
sizes of standard bearings, marked ”2”, "3", °4”, "5" and "6” ac-
cordingly.

Number Marked
Cylinder block 1 2 3
Crankshaft 14/2/3/1]2;/3)/1]2/3
Use bearing 213/4/3;/4]5)/4|5|6

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

Y mee ANOS

Reference
Connecting rod big end inner diameter:

Mark "1” 62 014 — 62 020 mm (2 4415-2 4417 in)

Mark "2” 62 020 — 62 026 mm (2 4417 — 2 4420 in)

Mark 3” 62 026 — 62 032 mm (2 4420 — 2 4422 in )

Crankshaft pin diameter:

~ > <
Ridge Reamer

w" Ao
11937

Standard sized bearing center wall thickness:

Mark ’2” 1 486 — 1 489 mm (0 0585 — 0 0586 in )

Mark 3 1 489 - 1 492 mm (0 0586 — 0 0587 in )

Mark “4” 1 492-1 495 mm (0 0587 — 0 0589 in)

Mark ‘S” 1 495—1 498 mm (0 0589 - 0 0590 in }

Mark “6” 1 498 — 1 501 mm (0 0590 — 0 0591 in )

(j) | Completely remove the Plastigage. ‘

{ NOs ; ; {

24. REMOVE ‘PISTON AND CONNECTING ROD AS-
SEMBLIES

(a) Using a ridge reamer, remove all the carbon from the top

of the cylinder.
(b) Push the piston, connecting rod assembly and upper

bearing through the top of the cylinder block.
HINT: a

+ Keep the bearings, connecting rod and cap together.
¢ Arrange the piston and connecting rod assemblies in cor-

rect order.
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25. CHECK CRANKSHAFT THRUST CLEARANCE
Usirig a dial indicator, measure the thrust clearance while prying
the crankshaft back and forth with a screwdriver.

Standard thrust clearance:
0.040 — 0.240 mm (0.0016 — 0.0094 In.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)

If the thrust clearance Is grater than maximum, replace the
thrust washers as a set.

Thrust washer thickness:

STD 2 430 — 2 480 mm (0.0957 - 0.0976 in)

U/S 0 250 2 555 — 2 605 mm (0 1006 ~ 6 1026 in )

UIS 0 125 2 493 — 2 543 mm (0 0981 - 0 1001 in)

° ee

3

26. REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE A

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

tyes} |
4

'

x ‘ e

(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 washers (No.5
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. a
1

v!

i ~ ce nnttereinnn el
:

(c) Lift out the érankshaft.
HINT:

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

(d) Clean each main journal and bearing.
(e) Check each main journal and bearing for pitting and

scratches.
If the journal or bearing is damaged, replace the bearings. If
necessary, grind or replace the crankshaft.
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plastigage *

P11792

Mark 2, 948 No.1 No.2

Y AN055

feve

Tege. nn 1

Place the crankshaft on the cylinder block.
tay a strip of Plastigage across each journal.
Install the main bearing caps. (See page EM—94)
tst
Torque: 49 N-m (500 kgf-cm, 36 ft-Ibf)
2nd Turn 90 °

NOTICE:
Do not turn the crankshaft.
(i) | Remove the main bearing caps. (See procedure (a) and

~ (b) above)
(i) | Measure the Plastigage at its widest point.

Standard clearance:
STD: 0.036 — 0.054 mm (0.0014 — 0.0021 in.)
U/S 0.25 and U/S 0.50:
0.037— 0.077 mm (0.0015 — 0.0030 in.)
Maximum clearance: 0.10 mm (0.0039 in.)

(f
(9)
(h)

HINT: mF
if replacing the cylinder block subassembly, the bearing stan-
dard clearance will be:

0.036 — 0.054 mm (0.0014 — 0.0021 in.)
If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or replace the crankshaft.
HINT:
If using a standard bearing, replace it with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers im-
printed on the cylinder block and crankshaft, then selecting the

.bearing with the same number as the total. There are 5 sizes
of standard bearings, marked ”2”, "3", 4”, "5” and "6” according-

}

Number Marked
Cylinder block 1 2 3 {
Crankshatt 1/2/3]/1/2|3/1/ 2/3
Use bearing 213/4;3|4/51/4/5/6

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

Y A11056

Reference
Cylinder block main journal bore diameter:

75 000 — 75 G06 mm (2 9528 — 2 9530 in )

75 006 — 75 012 mm (2 9530 — 2 9532 In )

75:012-75 018 mm (2 9532 — 2 9535 in)

Mark “1'

Mark "2"

Mark "3"
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<0 fos

P11939

6— Cylinder Block
Det 1 Orifice

CO &Donk:

P12244

P11746

Crankshaft journal diameter:

Wark "1" 69 994 — 70 000 mm {2 7557 — 2 7559 in}
Mark "2” 69 988 — 69 994 mm (2 7554 - 2 7557 in)

Mark "3” 69 982 — 69 988 mm (2.7552 — 2 7554 in)

Standard sized bearing center wall thickness:

Mark 2” 2.479 — 2 482 mm (0 0976 — 0 977 in)

Mark "3 2 482 — 2 485 mm (0 0977 — 0 0978 in)

Mark '4” 2 485 -— 2 488 mm (0 0978 — 0 0980 in)

Mark ’5” 2 488 — 2 491 mm (0 0980 - 0 0981 in)

Mark '6” 2 491 — 2 494 mm (0 0981 — 0 0982 in.)

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

from the cylinder block. j
HINT: \ |
Arrange the main bearing caps, bearings and thrust washers in
correct order. ‘

28. REMOVE CHECK VALVES AND OIL NOZZLES
Remove the 4 check valves and oil nozzles. '

-aylie 8 (d)
omA asad +t

4
ra

PATHS

29. REMOVE CYLINDER BLOCK ORIFICE omRemove the cylinder block orifice from the cylinder block. |

Lo

30. 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.
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P11745

Snap Ring

P11747

31. REMOVE PISTON RINGS
(a) Using a piston ring expander, remove the 2 compression

rings and oil ring.

(b) ” Remove the coil by hand.
HINT:
Arrange the rings in correct order only.

3

$2: ‘DISCONNECT CONNECTING ROD FROM PISTON
(a) Using a small screwdriver, pry off the snap ring form the

piston. /
(b) Gradually heat the piston to approx. 60°C (140°F).

(c) Using a plastic-faced hammer and brass bar, lightly tap
out the piston pin and remove the connecting rod.

HINT:
« The piston pin are matched set. ~~ |
« Arrange the pistons, pins, rings, connecting rods and

bearings in correct order.

‘

{ t
‘

i
H
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Gasket
Scraper

P1193

Precision

NA a

SIO of SIO ow OY 9 Of TA

A11057

P1744

Mark 1,20r3
P11742

ans

INSPECTION .
1. CLEAN CYLINDER BLOCK ;
(a) Remove the gasket material. \ :

Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block. |

(b) Clean the cylinder block. ~
Using a soft brush and solvent, thoroughly clean the cylin-

_ der block. matt >. 1

2. INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS

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

Maximum warpage: 0.10 mm (0.0039 in.) |
if warpage is greater than maximum, replace the cylinder block.

' 1

apo > I

a oe oe ~

\
,

”

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.
If deep scratches are present, rebore ail the 4 cylinders. If nec-
essary, replace the cylinder block.

+

4. INSPECT CYLINDER BORE DIAMETER |
HINT: -4
There are 3 sizes of the standard cylinder bore diameter,
marked “1”, 2” and”3” accordingly. The mark is stamped on the
top of the cylinder block.
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Front

wee
Diameter

ii

@® Thrust
Direction

@ Axial
Direction

10mm
(0.39 in.)

Middle

10mm
(0.39 in.)

TRB &

A11058

“
. Ridge Reamer
eA
AE

P11937

‘|

Elongated
Thread

Measuring ba
Point

P1t749

nisib a ebnete or

Cylinder
Biock Orifice

11737

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

ye Standard diameter: ue

STD Mark 96 000 — 96 010 mm (3 7795 — 3 7799 in)

STD Mark 96 010 — 96 020 mm(3 7799 — 3 7803 in )

STD Mark 96 020 — 96 030 mm (3 7803 — 3 7807 in}

Maximum diameter:

STD 96 23 mm (3 7886 in )

OFS 0 50 96 73 mm (3 8083 in )

O'S 075 96 96 mm (3 8137 in)

O/S 100 97 23 mm (3 8279 in.)

If the diameter is greater than maximum, rebore all the 4 cylin-
ders. If necessary, replace the cylinder block.

ml

| 2s _
I ' TS... \ ~~ ae"
: wt PN Of

5. REMOVE enWoennoce ~ onTM
If the wear is less than 0.2 mm (0.008 in.), using a ridge reamer,
grind the top of the cylinder.

w
e
t

i

venta
is

6. INSPECT MAIN BEARING CAP BOLTS
. Using vernier calipers, measure the minimum diameter of the

compressed thread at the measuring point.

»> Standard diameter: ye
. 13.500 — 14.000 mm (0.5315 — 0.5512 in.)

Minimum diameter: 12.60 mm (0.4961 in.)
If the diameter is less than minimum, replace the bolt.

| ~s rn

te + |
7. ? INSPECT CYLINDER BLOCK ORIFICE ~~~
Visually check that the orifice is not clogged. agg

. | — ah

qo | an
N.

=

~ NOP

Perit

LN 6 nif
; VAL Sf |
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Scraper

P11741

Piston
Ring
Groove

P11740

kre gos nn’

akan art
}

8. CLEAN PISTON .

(a) ‘Using a gasket scraper, remove the carbon from the pis-
ton top.

of

mt vReof sie ®

(bo) Using a groove cleaning tool or broken ring, clean the pis-
ton ring grooves.

i a

} ! |

J er
i |

(c) _ Usiig solvént'and a brush, thoroughly clean the piston”
NOTICE: |
Do not use a wire brush. N TM

ae all
i ( fo OF
+ Any =

a 3 ' |

ee eh

9. INSPECT PISTON AND PISTON RING
(a) Inspect the piston oil clearance. _- - |
HINT: . ¢ yy
There are 3 sizes of the standard piston diameter, marked "1°
2” and "3” accordingly. The mark is stamped on the piston top.

(1) Using a micrometer, measure the piston diameter at
right angles to the piston pin center line, 58.8 mm
(2.315 in.) from the piston head. * ,

Piston diameter: TM

i

STD Mark 1 95 940 — 95 950 mm (3 7772-3 77761n)
STD Mark 2 95 950 ~ 95 960 mm (3 7776 - 37779 in}

STD Mark 3 95.960 — 95 970 mm (3.7779 — 3 7783 In)

O/S 050 96 440 — 96 470 mm (3 7968 — 3 7980 in.)

O'S 075 96 690 - 96 720 mm (3 8067 - 3 8079 in)

Ors 1.00 96 940 — 96 970 mm (3.8165 - 3 8177 in)

(2) Measure the cylinder bore diameter in the thrust
directions. (See page EM-94) |
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Y A11059

No.1 Ring New Piston Ring

Feeler
Gauge

P1739

No.2 and Oil Ring Feeler
Gauge

P1754

120 mm
(4.72 in.)

A11060

(3) Subtract the piston diameter measurement from the

~ cylinder bore diameter measurement.
Standard oil clearance: :
0.050 — 0.070 mm (0.0020 — 0.0028 in.)
Maximum oil clearance: 0.14 mm (0.0055 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: a

‘

(Use new cylinder block) Use a piston with the same number
mark as the cylinder bore diameter marked on the cylinder
block.

4

DAT IT

(b) Inspect the piston ring groove clearance.
(1) (No.1 ring:

Install a new No.1 piston ring to the piston. Using a
feeler gauge, measure the clearance between new
piston ring and the wall of the ring groove.

Ring groove clearance (No.1):
0.060 — 0.110 mm (0.0024 — 0.0043 in.) « “

a“
Nei o

vt (2) No.2 and oil ring:

Using a feeler gauge, measure the clearance be-
tween the new piston ring and the wall of the ring
groove.

Ring groove clearance (No.2 and oil ring):

No2 0 060 — 0 100 mm (0 0024 - 0 0039 in)

oll 0.020 — 0 060 mm (0 0009 — 0 0024 in)
If the clearance is greater than maximum, replace the piston.

(c) Inspect the pistoh ring end gap.
(1) Insert the piston ring into the cylinder bore.

(2) | Using a piston, push the piston ring a little beyond
an the bottom of the ring travel, 120 mm (4.72 in.) from
mee the top of the cylinder block.
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(3) Using a feeler gauge, measure the end gap.
~Standard end gap:

No1 0 350-0570 mm (0 0138 — 0.0224 in )

No2 0 400 - 0 600 mm (0 0157 — 0 0236 in)

oul 0 200 - 0 500 mm (0.0079 - 0.0197 1n)

Maximum end gap:

No.1 1 03 mm (0 0406 in)

No2 110 mm (0 0433 in }

oll 0 87 mm (0 0343 n)

a]

gylleeceer,

P11755

PQ1035 EMO0288 Z00064

ni
“tl

PO1034 EM0290 Z00065

if the end gap ts 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.

(d) Inspect the pistion pin fit. v
At 80°C (176°F), you should be able to push the piston

TM ~ pininto the piston pin hole with your thumb.

a) - TM a

‘

sepa?

Pee)

"

(e) Using a rod aligner and feeler gauge, check the connect-
ing rod alignment.
(1) Check for bend.
Maximum bend:
0.03 mm (0.0012 in.) per 100 mm (3.94 in.)

If bend Is greater than maximum, replace the connecting rod as-
sembly.

ap. 6 (2))~-« Check for twist. 9 = —
Maximum twist: ;
0.15 mm (0.0059 in.) per 100 mm (3.94 in.) i

If twist is greater than maximum, replace the connecting rod as-
sembly.

+ seem ~ ee
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(f) | Using vernier calipers, measure the minimum diameter of

ttre compressed bolt at the measuring point.
Standard diameter:

“8.400 ~ 8.600 mm (0.3307 — 0.3385 in.)
Minimum diameter: 8.20 mm (0.3228 in.)

Ifthe diameter Is less than minimum, replace the connecting rod
bolt.

Measuring Point P1s750 oneM

(g) Inspect the piston pin oil clearance.
(1) Using caliper gauge, measure the inside diameter

of the connecting rod bushing.
Bushing inside diameter:
34.012 — 34.024 mm (1.3391 — 1.3395 in.)

Connecting
Rod
Bushing

EM8175

” (2) ~ Using a micrometer, measure the piston pin diame-
ter.

’ Piston pin diameter:

34.000 — 34.012 mm (1.3386 — 1.3391 in.)
(3) Subtract the piston pin diameter measurement from

the bushing inside diameter measurement.
Standard oil clearance: .
0.008 — 0.0016 mm (0.0003 — 0.0006 in.) Cora,

EMa210 Maximum oil clearance: 0.03 mm (0.0012 in.)
If the oil clearance is greater than maximum, replace the bush-
ing. If necessary, replace the piston and piston pin as a set.

)

Ay , (at

tea i L

i

H

co

10. INSPECT RH ANDLH BALANCE SHAFT ~
(a) Using cylinder gauge, measure the inside diameter of the

balance shaft bearing.
Bearing inside diameter (from front side):

No1 42 000 -— 42 020 mm (1 6535 — 1 6543 in)

No2 41 000 — 41 020 mm (1 6142 ~ 1 6150 in)

No3 32 000 — 32 020 mm (1 2598 — 1 2606 in )

P12876
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Journal
P11733
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(b) Using a micrometer, measure the diameter of the balance
sttaft main journals.
Main journal diameter (from front side):

No1 41 941 —41 960 mm (1 6512-1 6520 in}

No2 40 931 - 40 950 mm (1 6115 — 1 6122 in)

No3 31 941 — 31 960 mm (1.2575 — 1.2583 in}

(c) Subtract the balance shaft main journal diameter mea-
surement from the balance shaft bearing inside diameter
measurement.
Standard oll clearance:

No 1 0 040 - 0 079 mm (0 0016 — 0 0031 in)

No2 0 040 — 0.079 mm (0.0016 - 0.0031 in)

No3 0 050 — 0.089 mm (0.0020 - 0 0035 in)

Maximum oil clearance:

No 1 018mm (0 0071 in)

No2 0 19 mm (0 0075 in )

No3 0 18 mm (0.0071 in)

If the clearance is greater than maximum, replace the cylinder
te a arene block and balance shaft.

11.

{a)
{b)

al

nhe ~

INSPECT CRANKSHAFT FOR RUNOUT
Place the crankshaft on V-blocks.
Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout: 0.06 mm (0.0024 in.) ~

If the circle runout is greater than maximum, replace the crank-
shaft.

12. INSPECT MAIN JOURNALS AND CRANK PINS
Using a micrometer, measure the diameter of each main
journal and crank pin.
Main journal diameter:

STD 69 982 — 70 000 mm (2 7552 — 2 7559 in )

U/S 025 69 745 — 69 755 mm (2 7459 — 2 7463 in)

U/S 0.50 69 495 — 69 505 mm (2 7360 — 2 7364 in)
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amare

sr Crank pin diameter:

“stp 58 982 — 59 000 mm (2 3221 — 2 3228 in)
oe US 0.25 58 745 — 58 755 mm (2 3128-2 3132n)
“1b U/S 0.50 58 495 — 58 505 mm (2 3028 — 2 3132 in)

If the diameter is not as specified, check the oil clearance (See
page EM-75) If necessary, grind or replace the crankshaft.
(b) Check each main journal and crank pin for taper and out-

of-round as shown.
Maximum taper and out-of-round: —- _

. 0.020 mm (0.0008 in.)
- — If the taper and out-of-round is greater than maximum, replace

—~-= the crankshaft.

e ce
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« REPLACEMENT TM
1. "REPLACE OVERSIZED (O/S) PISTONS
HINT:
« Bore all the 4 cylinders to the O/S piston outside diameter
« Replace all the piston rings with ones to match the O/S

pistons.
(a) Keep the O/S pistons.

O/S piston diameter:

O'S 0.50 96 440 — 96 470 mm (3 7968 — 3.7980 in)

(BB te 4 OS 075 96 690 — 96 720 mm (3 8067 — 3.8079 in)
1122

O/S 1.00 96 940 — 96 970 mm (3 8165-38177 in)

‘ t a
f —_

) Ustag a mirometey measue the liston dameler aight
angles to the piston pin center line, 58.8 mm (2.315 in.).
from the piston head. os

(c) Calculate the amount each cylinder is to be rebored as fal-
lows: ; {
Size to be rebored = P+ C—H ~
P = Piston diameter -
C = Piston clearance

Attoss 0.050 — 0.070 mm (0.0020 — 0.0028 in.)
H = Allowance for honing —_ °

nw 0.02 mm (0.0008 in.) or less

(d) Bore and hone cylinder to calculated dimensions.
~ Maximum honing: 0.02 mm (0.0008 in.)

NOTICE:
Excess honing will destroy the finished roundness.

t 4
| ~ ~

: boo 7 _.

2. REPLACE CONNECTING ROD BUSHING
(a) Using SST and a press, press out the bushing.

| SST SST 09222-67010 (09222-06010, 09222-06030)

| * |
wo i

we
EM8319 bare j
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Round File

Te errors M8176

Ball

SST
eMsese

Oil Hole

EM&384

EM8516

(b) Using a round file, lightly file off any roughness from the
small end of the connecting rod.

(c) Attach the bushing to SST with the ball of SST inside the
oil hole of the bushing.

SST 09222-67010 (09222-06020)

(d) Align the oil holes of a néw bushing and the connecting
rod. | — ~

“~ 4 I ad

ont | mie ca .
- as

3 | a ~ 3
[raorra |

(e) Using SST and a press, press in the bushing.
SST 09222-67010 (09222-06010, 09222-06020,

i 09222-06030)
et

or i

(f} Using a pin hole grinder, hone the bushing to obtain the
standard specified clearance (See page EM-83) be-
tween the bushing and piston pin.

Lene!= —_

Coe
'

: ee ~
oo a J

Ae a
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EM8198.

rit x

nof2iq 6 ; .
P12866

enn

SsT

P12667

(g) Check the piston pin fit at normal room temperature. Coat
“the piston pin with engine oil, and push it into the connect-

ing rod with your thumb.
3. GRIND ANDHONE MAIN JOURNALS AND/OR CRA

PINS |

Grind and hone the main journals and/or crank pins to the fin-
ished undersized diameter (See page EM-83).
Install new main journal and/or crankshaft pin undersized bear-
ings. wo to ,

4. REPLACE CRANKSHAFT REAR OIL SEAL |
HINT: :
There are 2 methods (A and B) to replace the oil seal which are
as follows.

(a) If the rear oil seal retainer is removed from the cylinder
block:
(1) Using a screwdriver and hammer, tap out the oil

seal. }o¢ ee

nen . J

- (2) Using SST and a hammer, tap in a new ol seal until
% its surface is flush with the rear oil seal retainer

oy edge. '
SST 09223-15030, 09252-10010 {
(3) Apply MP grease to the oil seal lip. 4

\

NY
0

ane

(b) If the rear oil seal retainer is installed to the cylinder black:
(1) Using a knife, cut off the oil seal lip.
(2) Using a screwdriver, pry out the oil seal.NOTICE: | V |

Be careful not to damage the crankshaft. Tape the screw-
driver tip. | News |

(3) Apply MP gP@&ise to Mew oil seal lip. “7
(4) Using SST and a hammer, tap in the oil seal until its

surface is flush with the rear oil seal retainer edge.
SST 09223-15030, 09252-10010
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TERE

EM8S17

PIt745

Oil Ring Ends €M0242

Piston Ring
Expanderiru ase

Y A11062

EMISN-O1

REASSEMBLY.
HINT: ~~ Y
¢ Thoroughly clean all parts to be assembled.
¢ Before installing the parts, apply fresh engine oil to all slid-

ing and rotating surfaces. 5 2S
« — Replace all gaskets, O-rings and oil seals with new parts.

1. ASSEMBLE PISTON AND CONNECTING ROD

{
!
1
!

(a) _ Install a new snap ring on one side of the piston pin hole.
(b) Gradually heat the piston to 80°C (176°F). -——---

(c) Coat the piston pin with engine oil. a
Align the front marks of the piston and connecting rod,

and push in the piston pin with your thumb.
Install a new snap ring on the other side of the piston pin
hole.

t

ae (+) i —

2. INSTALL PIS
Install the coil by hand.

(6) Install a piston ring expander, install the oil ring.

<A H 1

Tee

Yeast . . oe

HINT: * ~
Face the end gap of the oil ring in the opposite direction of coil
joint.

s!

? i Recmamepeaase 5.1
i etl

(c) Using a piston ring expander, install the 2 compression
rings with the code mark facing upward.
Code mark:

No 1 1N

No 2 2N
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Oil Ring

Front
Mark

No.1 Ring

No.2 Ring

<S

QA2 Coil
P12242

Bearing Claw

Bearing Claw -
Bae | ; >

AN1063

a Cylinder Block
Orifice

P12244

(d) Position the piston rings so >" the -" > GMS aD OS
~shown.

NOTICE: vat
Do not align the ring ends.

1?
cee oe eee name

. INSTALL BEARINGS
(a) Align the bearing claw with the groove of the connecting

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

rod cap.
nace

2S apres

’ yy ) O
o

4. INSTALL CYLINDER BLOCK ORIFICE
Install the cylinder block orifice to the cylinder brock.

wee 
we 

ne
d

a
f

i
4

\ ; y oN
~~ f

t

}

l

_. an
5. INSTALL OIL NOZZLES AND CHECK VALVES
(a) Align the pin of the oil nozzle with the pin hole of the cylin-

der block.
(b) Install the oil nozzle with the check valve. Install the 4 oil

nozzles and check valves.
Torque: 25 N-m (260 kgf-cm, 19 ft-Ibf)

i
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Main Bearing
P11781

faar ywannip » Claw Groove

12101

Thrust Washer

Cylinder
Block

P11651

12243

P13119

6. INSTALL MAIN BEARINGS
(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.

7. PLACE CRANKSHAFT ON CYLINDER BLOCK
Place the crankshaft on the cylinder brock.

PN
\

. INSTALL upder THRUST WASHERS 3
(a) Push the crankshaft toward the front (rear) side.
(b) Install the 2 thrust washers to the No.5 journal position of

the cylinder block with the oil grooves facing outward.

N LC \
>. 4“3 A vi

y

ad

eon |

PLACE MAIN BEARING CAP AND LOWER THRUST
WASHERS ON CYLINDER BLOCK
Install the 2 thrust washers on the No.5 bearing cap with
the grooves facing outward. . ca

| “ a we oO

oto \
) ~

(b) Install the 5 main bearing caps in their proper locations.
HINT:

Each bearing cap has a number and front mark. oI

9.4

(a)

10. INSTALL MAIN BEARING CAP BOLTS 4
HINT: i
« — The main bearing cap bolts are tightened in 2 progressive

steps (steps (b) and (d)). |} ~ r
« — If any one of the main bearing cap bolt is broken or de-

formed, replace it. ~.— Y
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(a) Apply a light coat of engine oil on the threads and . ser
the heads of the main bearing cap bolts. t

(b) Install and uniformly tighten the 10 bolts of the main bear-
, _ ing caps in several passes, in the sequence shown.

Torque: 49 N-m (500 kgf-cm, 36 ft-Ibf)
If any one of the main bearing cap bolts does not meet the
torque specification, replace the main bearing cap bolt.
(c) Mark the front of the main bearing cap bolt with paint.

i
i

(1) Retighten the main bearing cap bolts 90 ° in the nu-
merical order shown above.

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

(3) Check that the crankshaft turns smoothly.
(4) Check the crankshaft thrust clearance(See page

EM-91).

11. INSTALL PISTON AND CONNECTING ROD AS-
SEMBLIES

Using a piston ring compressor, push the correctly numbered
piston and connecting rod assemblies into each cylinder with
the front mark of the piston facing forward.

Me +

pe
me on 2

12. PLACE CONNECTING ROD CAP ON CONNECTING
ROD

(a) Match the numbered connecting rod cap with the con-
necting rod.

(b) Install the connecting rod cap with the front mark facing
forward.

_
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(c) _ Install the connecting rod cap bolts.
HINT:
« The connecting rod cap nuts are tightened in 2 progres-

sive steps (steps (b) and (d)).
* — [f any connecting rod bolt is broken or deformed, replace

it.
Apply a light of engine oil on the threads and under the
heads of the connecting rod cap bolts.
install and alternately tighten the bolts of the connecting
rod cap in several passes.

ih t Torque: 29 N.m (300 kgf-cm, 22 ft-Ibf)

If any one of the connecting rod cap bolts does not meet the
torque specification, replace the cap bolt.
(f) | Mark the front of the connecting rod cap bolt with paint.

HP ne) } :
a

i

Hetigfen the connecting rod cap bolts 90° as shown .
Check that the painted mark is now at a 90° angle to the
front.

Check that the crankshaft turns smoothly.
13. CHECK CONNECTING ROD THRUST CLEARANCE

(See step EM-75)
14. INSTALL REAR OIL SEAL RETAINER
(a) Remove any old packing (FIPG) material and be careful

not to drop any oil on the contact surfaces of the retainer
and cylinder block.

« Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

« — Thoroughly clean all components to remove all the
loose material.

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

i
i

(b)* “Apply seal packing to the retainer as shown in the illustra-
tion

Seal packing: Part No. 08826-00080 or equivalent
. Install a nozzle that has been cutto a2 —3 mm (0.08

— 0.12 In.) opening.
HINT:
Avoid applying an excessive amount to the surface. '

Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

. e
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Balance Shaft
Driven Gear dard ct

OE
Washer P1247

wars

RH
Balance

e« — Immediately remove nozzle from the tube and rean-
~~ stall cap. 5 ed

rn

(c) Install the retainer with the 5 bolts. ~~”
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

“4 1 fé ae A
we . Oe

“QS
a

evin tha

15. ' ASSEMBLY RH AND CH BALANCE SHAFTS ~~ |
(a) Mount the weight of the balance shaft in a vise. 0
NOTICE: 7)
Be careful not to damage the balance shafts. ¢
(b) Align the balance shaft knock pin with the knock pin hole

of the balance shaft driven gear, install the thrust washer
and balance shaft driven gear.

(c) _ Install and torque the bolt. A
Torque: 32 N-m (320 kgf-cm, 23 ftlbf) ~

16. INSTALL RH AND LH BALANCE SHAFTS
(a) Install the RH balance shaft with the 2 bolts.
(b) _ Install the LH balance shaft with the 2 bolts.

Torque: 8 N-m (85 kgf-cm, 74 in.-Ibf)
17. INSTALL PLUG HOLE
18. INSTALL ENGINE MOUNTING

Torque: 68 N-m (693 kgf-cm, 50 ft-Ibf)
19. INSTALL WATER TEMPERATURE SENSOR
20. INSTALL WATER INLET AND THRMOSTAT (See page

CO-13)
21. INSTALL OIL COOLER (See page LU-21)
22. INSTALL OIL PAN AND TIMING GEAR CASE (See

page LU-12)
23. INSTALL INJECTION PUMP (See page FU-25)
24. INSTALL TIMING GEARS (See page EM-34)
25. INSTALL WATER PUMP (See page CO-8)
26. INSTALL ALTERNATOR AND ALTERNATOR BRACK-

ET (See page CO-8)
27. INSTALL CYLINDER HEAD (See page EM-64)
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28. INSTALL TIMING BELT AND PULLEYS
Y {See page EM-18)

29. DISCONNECT ENGINE FROM ENGINE STAND

ee

30. INSTALL REAR END PLATE = ~
Install the rear end plate with the bolt. ee at

Torque: 8 N-m (85 kgf-cm, 74 In.-Ibf)
31. INSTALL FLYWHEEL .
(a) Apply adhesive to 2 or 3 threads of the mounting bolt end.

Adhesive:
Part No. 08833-00070, THREE BOND 1324, or equiva-

Adhesive lent NN ”

EM7333 seusrd ~

(b)" Install the flywheel on the crankshaft." ~
(c) _ install and uniformly tighten the mounting bolts in several

passes, in the sequence shown.
Torque: 178 N-m (1,820 kgf-cm, 131 ft-lbf)

32. INSTALL CLUTCH COVER AND DISC

N oe!
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TURBOCHARGING — TROUBLESHOOTING

TROUBLESHOOTING
~ Toorm-ar

HINT:
Before troubleshodting the turbocharger, first check the engine itself. (valve clearance, engine compression,
etc.)
INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL CONSUMPTION

Possible Cause Check Procedure and Correction Method See page

1 Turbocharging pressure too low Check turbocharging pressure TC-3

2 Restricted intake system . Check intake air system, and repair or replace parts as EM-1
st Oriot necessary EM-44

3 Leak in intake air system . Check intake air system, and repair or replace parts as EM-1
a necessary EM-44

4 Restricted exhaust system Check exhaust system, and repair or replace parts as nec- EM-44
on essary

5 Leak in exhaust system Check exhaust system, and repair or replace parts as nec- EM—44
essary

6. Erratic turbocharger operation Check rotation of turbine shaft, and replace bearing hous-
ing if necessary TC-10

Check axial and radial plays of turbine shaft, and replace

- 7 oT bearing housing if necessary ~

ABNORMAL NOISE

Possible Cause Check Procedure and Correction Method See page

1. Turbocharging heat insulator resonance Check for loose, improperly installed or deformed insulator TC-4
“er | nuts and bolt and repair or replace as necessary

2 Erratic turbocharger operation Check rotation of turbine shaft, and replace bearing hous-
it necess:ng any TC-10

Check axial and radial plays of turbine shaft, and replace

bearing housing if necessary

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST
NOTICE: cg sot x - 4

. : : .. ‘
Some oil mist in blowby from PCV is normal. Do not mistake it for oil leak from turbocharger.

Possible Cause Check Procedure and Correction Method See page

Faulty turbocharger oil seal Check for oil leakage in exhaust system
re 2 * Remove exhaust manifold converter from turbocharger,

ab ‘ . and check for excessive carbon deposits on turbine
fault =, wheel Excessive carbon deposits indicate a faulty turbo: Te-10

charger

Check for oll leakage in intake air system
*Check for axial and radial plays of turbine shaft, and re- eens

place bearing housing if necessary
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e TURBOCHARGER !
‘ PRECAUTION “ARAYE: RATT i

MAINTENANCE PRECAUTION

x arr i4e' } * (a) Do not stop the engine immediately after pulling a trailer
or after high speed or uphill driving. Idle the engine for 20

MOPTORE IANS ITI TYING © — 120 seconds, depending on how hard the vehicle has

been driven.
—_— (b) Avoid sudden acceleration or racing immediately after

— 7 starting a cold engine.
ep enaq Sornsger ont 1 (4) If the turbocharger is found to be defective and must be

~ ~ replaced, check for the cause, and repair or replace the
Bb afte 3170 18q9) bg met . .

following items as necessary:
¢ — Engine oil level and quality ~ “—

+en 26 ahead soBir > oo HEN bags mets > t-uB . . a8
* Conditions under which the turbocharger was used

~ * Qillines leading to the turbocharger :
“O60 <B ein} OBIS TO WSCST ONG 6 we may @

§.

fee ne nen aoe - +
br

{ ABCZI

; 40 oyalg isibs* brs Isxs Ader

{d) > Use caution when removing and reinstalling the turbo-
charger assembly. Do not drop it or bang it against any-
thing or grasp it by easily-deformed parts, such as the ac-
tuator or rod, when moving it.

(e) Before removing the turbocharger, plug the intake and ex-
haust ports and oil iniet to prevent entry of dirt or other for-
eign material.

ae I
3

(f) If replacing the turbocharger, check for accumulation of
sludge particles in the oil pipes, and if necessary, replace
the oll pipes. . .

(g) Completely remove the gasket adhered to the lubrication
oil pipe flange and turbocharger oil flange.

(h) When replacing bolt or nuts, use only anthorized replace-
ment parts to prevent breakage or deformation.

HOO

a OH et se

(i) If replacing the turbocharger, put 20 cm (1.2 cu in.) of oll
into the turbocharger oil inlet and turn the impeller wheel
by hand to spread oil to the bearing.

(j) If overhauling or replacing the engine, cut the fuel supply
after reassembly and crank the engine for 30 seconds to
distribute oil throughout the engine. Then allow the en-

gine to idle for 60 seconds.
(k) Do not run the engine with air cleaner removed, as this

may cause foreign material to enter and damage the im-
peller wheel operating at high speed.
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Screed

ON-VEHICLE INSPECTION v)
ev 1. INSPECT INTAKE AIR SYSTEM —_
A & Check for leakage or clogging between the air cleaner housing

and turbocharger inlet and between the turbocharger outlet and
4 cylinder head. .

roloet HUI * — Clogged arr cleaner .... Clean or replace element
NN ° Hoses collapsed or deformed .... Repair or replace

MOBY __ a! « Leakage from connections .... Check each connec-
sech a t d :

ion and repair | |

« Cracks in components .... Check and replace

@ °< 2. INSPECT EXHAUST SYSTEM
a Check for leakage or clogging between the cylinder head and

xot
‘SoM a = eo turbocharger inlet and between the turbocharger outlet and ex-

4 en aoe x haust pipe.rc” “ Pip¢ Deformed components .... Repair or replace
° Foreign material in passages .... Remove
. Leakage from components .... Repair or replace
+ Cracks in components .... Check and replace

we

CHECK TURBOCHARGER PRESSUHE
(a) Warm up engine. /
(b) Using a 3-way connector, connect SST (turbocharge

pressure gauge) to the hose leading to the intake man-
~—~ ifold. ;

SST 09992-00241 ;
(c) Press in the clutch pedal, then press the accelerator ped-

al down as far as it will go. Measure the turbocharging
“ pressure at maximum speed (approx. 4,600 rpm)

Standard pressure:

- ZN. 51 — 67 kPa (0.52 — 0.68 kgf/cm, 7.4 - 9.7 psi)
If the pressure is less than specified, check the intake air and

; . exhaust systems for leakage. a ari f |,
io TM If there is no leakage, replace the turbocharger.

Ser 7 \ Ifthe pressure is above specification, check if the actuator hose
\s disconnected or cracked. If not, replace the turbocharger.

as ee 4. INSPECT IMPELLER WHEEL ROTATION
TT (See page TC—10)
> ° 5. INSPECT ACTUATOR OPERATION 4

~ (See page TC—10)
6. INSPECT TURBO PRESSURE SENOR ie

(See page ED-18) . |
~

o arn?
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COMPONENTS’ -
Toas101

ne +

aoe

Water Bypass Hose

Turbocharger Stay

N-m (kgf-cm, ft-lbf) | : Specified torque

y ® Non-reusable part

hoe me pgb re foeia PCV Hose if 3

wee e, Gasket

VSV for No 1 Intake VSV for
Constrictor Control
Connector _ Constrictor

Control
Connector

VSV for No.1 Intake

26 (260, 19)
ion OWE

i ae “o ~

No 2 Intake

c : Constrictor Control

10 OS .
i) 5 PCV Pipe 7 a : vacuum

“IN tangy ofe= 4 Ee.
VSV for
No.2 Intake
Constrictor
Control

-? | @ Gasket)
as Accelerator ~~~

soclegi ig Hada | stpanacmmes harrertor [ <a og
yak oe Intake Pipe t J > Si . .. B

eo a Clamp-— 3 OT
Exhaust Manifold | we No.2 Air Hose 7 : Seal Washer
Heat Insulator ' ae __ Clamp = !

_ ©] Cable Bracket

Turbocharger \
Heat Insulator 4

‘
nN
‘

Sa

3 ——— | 39(390, 28) | ‘ Uy te

w
t

‘
’
1
*

Turbine Outlet Elbow _

A11469
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Exhaust Manifold

sw ods if anit mov asec.’

Turbocharger

Arr inlet Elbow

Cay
19.1(195, 14)

6"

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

*y

@ O-Ring Turbine Housing -”

Compressor ee KETCRELALI
earing Housing =<”

>,

ide Plate os Plate Washer

“ SS ~ 4)
° for .

~

YY a Pilate Washer

Actuator

Actuator Hose —— a,

19.1 (195, 14)
N-m (kgf-cm, ft-lbf) | : Specified torque

lon-reusable par tL peeees
Pp
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REMOVAL .
1. DRAINENGINE COOLANT ~°" ~~ 77
2. REMOVE INTAKE PIPE (See page EM-44)
3. REMOVE TURBOCHARGER HEAT INSULATOR
Remove the 3 bolts and heat insulator.
4. REMOVE EXHAUST MANIFOLD HEAT INSULATOR
Remove the 4 bolts and heat insulator.

tedee & ——

Bo9512

N
\

ie

5. REMOVE TURBO WATER PIPE
(a) Disconnect the 2 water bypass hoses from the turbo wa-

ter pipe. a a
(bo) Remove the 2 nuts, bolt, water pipe and gasket.

ey St “0A
é

AN '
~ -

ato 4 a aer TEP]

6. REMOVE TURBINE OUTLET ELBOW
Remove the 4 nuts, outlet elbow and gasket.

7. REMOVE TURBOCHARGER STAY
Remove the bolt, nut and turbocharger stay.

REMOVE TURBOCHARGER AND EXHAUST MAN-
IFOLD ASSEMBLY
Remove the 2 bolts and union bolt from the turbo oil pipe.
Remove the 6 nuts, plate washers, 2 bolts, the turbochar-

ger, exhaust manifold assembly and 3 gaskets.
REMOVE TURBO OIL PIPE FROM TURBOCHARGER

Remove the 2 nuts, oil pipe and gasket.

10.

=f

REMOVE EXHAUST MANIFOLD FROM TURBOCHAR-
GER + Y/

Remove the 3 nuts, exhaust manifold and gasket.
11. REMOVE AIR INLET ELBOW FROM TURBOCHAR-

GER i
Remove the 2 nuts, inlet elbow and gasket.

J
~~

Sup ooe "
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P12374

P12376

P12233

AVIPLIOH Ae

vor enichut ,brisd~\ é

unsd-V bre

DISASSEMBLY
1. “INSPECT TURBINE SHAFT ROTATION :
Grasp the edge of the turbine shaft, and turn it. Check that the

» ‘

turbine shaft turns smoothly. 1
if the turbine shaft does not turn or if it turns with a heavy drag,
replace the turbocharger. ©

3 3 |
; — =)

2. INSPECT AXIAL PLAY OF TURBINE SHAFT
(a) Using a dial indicator, insert the needle of the dial indicator

into the exhaust side.
(b) Move the turbine shaft in an axial direction, measure the

axial play of the turbine shaft.
Maximum axial play: 0.15 mm (0.0063 in.)

If the axial play is greater than maximum, replace the turbochar-
ger.

3. INSPECT RADIAL PLAY OF TURBINE SHAFT ~~
(a) Using a dial indicator, insert the needle of the dial indicator

into the oil outlet hole, and set it in the center of the turbine
+ shaft.

(b) Move the turbine shaft in a radial direction, measure the
radial play of the turbine shaft.
Maximum radial play: 0.11 mm (0.0043 in.) |

If the radial play is greater than maximum, replace the turbo-
charger.

~ - at

4. INSPECT ACTUATOR AND WASTE GATE VALVE OP-
ERATION i NON }

(a) Disconnect the actuator hose from the compressor hous-
ing. 1

(b) Using SST, aprly approx. 116 kPa (1.18 kgf/cm, 16:7 psi)’
of pressure to the actuator. Lo. bee '

SST 09992-00242 he eI
(c) Move the actuator push*tad, and check that the waste

gate valve is open.
If the rod does not move, replace the actuator or turbocharger.
NOTICE:
Never apply more than 141 kPa (1.44 kgf/cm?, 20.5 psi) of
pressure to the actuator.
(d) Reconnect the actuator hose to the compressor housing.
5. REMOVE BEARING HOUSING SIDE PLATE FROM

TURBOCHARGER
Remove the 2 bolts, side plate and gasket.
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Actuator 6. REMOVE ACTUATOR
os — 1 (a) Disconnect the actuator hose form the compressor hous-

ing.

(b) Using SST, apply pressure to the actuator.
SST 09992-00242

NOTICE:
Never apply more than 141 kPa (1.44 kgf/cm2, 20.5 psi) of
pressure to the actuator.
(c) Remove the 2 bolts holding the actuator to the compres-

J sor housing.
7" be uj * 3& (d) Remove the E-ring holding the actuator push rod to the

; -saube waste gate valve link, and remove the actuator.
~ 7. REMOVE COMPRESSOR HOUSING

(a) Place the matchmarks on the compressor housing and
bearing housing.

my oy J

eatce @

(b)"* Using snap ring pliers, remove the snap ring from the
Snap Ring compressor housing.

HINT:
Do not remove the shap ring with force from the turbocharger.

4

2

i \ «‘ anit i | al ao Neq WL
Avesta

(c) Using a plastic-faced hammer, tap out the compressor
housing. '

NOTICE:
Remove the compressor housing as straight as possible

and do not make the impeiler wheel interfere with the com-
pressor housing.

8. REMOVE BEARING HOUSING a
(a) Place the matchmarks on the V—band, turbine housing

and bearing housing.
(60) Remove the bolt, nut and V-band.

ts over



TC-9
TORBUCHERGING — TURBOCHARGER

Bearing
Housing

oon

Pp Bes288
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oS

(c) Using a plastic-faced hammer, tap out the bearing hous-
“ng.

NOTICE:
Remove the bearing housing as straight as possible and so
not make the turbine wheel interfere with the turbine hous-
ing. ; ,

(d) Remove the shap ting from the turbocharger.
(e) Remove the O-ring from the bearing housing.
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Conditioner

‘809289

Boa290

Bo9291

pshroud Section

Bos292

Toogs-01

INSPECTION . '
1. CLEAN AND INSPECT TURBINE HOUSING
(a) Spray the engine conditioner to the section where the car-

bon dirt is adhered. ran
NOTICE: \.
Be careful not to erase the matchmark of the turbine hous-
ing.

(b) Using a wire brush, remove all the carbon dirt inside the
turbine housing.

NOTICE:
Clean the shroud section shown in the illustration suffi-
ciently. And clean the waste gate valve seat sufficiently,

too.
HINT:
When the carbon dirt is heavily adhered, remove it using the
screwdriver and the like.

(c) Wash with compressed air or a steam cleaner.
NOTICE:
Wash sufficiently without leaving any Irregular objects.

(d) Check that there is no bore made by the interference with
the turbine wheel in the shroud section.

If the turbine housing 1s having remarkable damage or bore, re-
place the turbine housing and bearing housing.

(e) Move the waste gate valve link and check that it runs
smoothly without sticking.

If the link is bad running, clean again. If it is bad running, even
after cleaning, replace the turbine housing.
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2. CLEAN COMPRESSOR HOUSING
(a) Se careful not to drop any oil on the contact surfaces of
., _ the compressor housing and bearing housing.
(b) Wipe off the dirt from the inside of the housing with a shop
apt, (89: ty

yen en . peer
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REASSEMBLY ~
1. INSTALL BEARING HOUSING
(a) _ Install the snap ring to the turbocharger.
HINT:
In advance, put the snap ring through the bearing housing.
(b) install a new O-ring to the bearing housing.
(c} Align the pin of the turbine housing with the pin hole of the

bearing housing.
Bo9205 ia ~~

Toos6-01

(d) Install the bearing housing to the turbine housing.
NOTICE:

* — Install the bearing housing straight, and be careful
not to damage the turbine wheel.

* Incase of having difficulty of pressing in the bearing
housing to install with a hand due to hard engage-
ment, apply the procedure (c).

HINT:
Apply a little penetrate rust prevention lubricant onto the en-
gagement section to make installation easier.
(e) In case that the engagement of the bearing housing is

hard, using SST and a press, install the bearing housing
I ssf while checking the smooth rotation of the impeller wheel.

SST 09350-32014 (09351-32070)
NOTICE:

¢ Do not hold the turbine housing with the stud bolts.
¢« Besure to install the bearing housing straight without

tilting as the shaft may bent and cause the irregular

809307 noise.
« Press in the bearing housing slowly. When the rota-

tion of the impeller wheel becomes heavy, return the
{. press immediately and do the operation again.

» After installed, check that the turbine shaft turns

smoothly.

(f) Place a new and old (used) V—bands in line, then reprint
Old V-Band the matchmark position on the old V-band to the new

one.

New V-Band

Y B08667
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(g) Align the matchmarks on the V—band, turbine housing
“and bearing housing, and temporarily tighten with a new
bolt and nut.
Torque: 4.8 N-m (49 kgf-cm, 42 in.-Ibf)

Le

(h) Using a brass bar and hammer, hit 2 or 3 times lightly at
each place in order of 1 through 5.

{i) * Tighten the bolt and nut more. _— ry
ssf

Torque: 4.8 N-m (49 kgf-cm, 42 in.-Ibf) |
(j) | Using a brass bar and hammer, hit 2 or 3 times lightly at

each place of 1 and 4.
Tighten the bolt and nut completely. ~{k)

2. INSTALL COMPRESSOR HOUSING
(a) Align the knock pin of the bearing housing with thé notch

of the compressor housing, and install them.
NOTICE:

« Do not make the impetler wheel interfere with the

compressor housing.
« ~ Check that the turbine shaft truns smoothly.

(b) Using snap ring pliers, install the snap ring to the com-
pressor housing.

3. INSTALL ACTUATOR
(a) Using SST, apply pressure to the actuator.

SST 09992-00241
NOTICE:
Never apply more than 141 kPa (1.44 kgf/cm?, 20.5 psi) of
pressure to the actuator.
(b) Connect the actuator push rod to the waste gate valve link

with a new E-ring.
(c) Install the actuator with the 2 bolts.

Torque: 19.1 N-m (195 kgf-cm, 14 ft-Ibf)
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e (d) Remove the SST. a .
> One ~ . i dev we

~ * ‘

~ ee ae

Stroke 4. * ADJUST ACTUATOR PUSH ROD STROKE
NOTICE:

Never apply more than 141 kPa (1.44 kgf/cm?, 20.5 psi) of
pressure to the actuator.
(a) Using adial indicator, set the dial indicator in a straight line

with the actuator push rod.
(b) Using SST, apply 119 kPa (1.21 kgf/cm?, 17.2 psi) of pres-

sure to the actuator, and measure the actuator push rod
stroke. soe
SST 09992-00242 —~

(c) From the table below select the plate washer thickness to
on art dtiw woo we match the stroke measured in (b) above.

ANG . VW Stroke measurement Required plate washer thickness.
; mm (in ) mm (in)

. “ of#t pebar anos sHagmi et* 1 20-1 70 (0 0472 — 0 0669) None required
171-2 20 (0 0673 - 0 0866)

221-2 70 (0 0870 - 0 1063) 0 039)

271 —3 20 (0 1087 - 0 1260) 0.059)

05 (0 020)

10¢

151

~ 321-370 (0 1264 - 0 1457) 2.0 (0 079)
25(

30(

_ ftane stig «

-meo sit of onh qane ont Ibien: 21g oF 371 = 4 20 (0.1461 - 0 1654) 0098)

bolts from the kit part.

421 — 4.70 (0 1657-0 1850) 0 118)

471-5 20 (0 1854-0 2047) 35 (0 138)
5 21 —5 70 (0 2051 - 0 2244) 40(0 157)
571 —6 20 (0 2248 — 0 2441) 45 (0177)

* 6 21 —6 70 (0 2445 —0 2638) 5.0 (0 197)
671-7 20 (0 2642 - 0 2827) 5.5 (0.217)

7 21-7 70 (0 2839-0 3031) 6 0 (0 236)

771 —8 20 (0 3035 — 0 3228) 6 5 (0 256)

— + errveays NOTICE: — eo a —
rntansing arlt aie + Usea combination of plate washers of 0.5 mm (0.020

4 in.), 1.0 mm (0.039 in.), 2.0 mm (0.079 in.) and 3.0 mm
F (0.118 in.) thickness to achieve the required thick-

—_7 ‘ ness.
¥e 1) sda TAP AAPM Use the same thickness of plate washer for the 2 loca-

o >" ‘tions between the actuator and compressor housing.
- | ifthe plate washer thickness exceeds 3.5 mm (0.138

ent ind, replace the actuator installation bolts with the
ahod § ents JB OS

i

3

“ame ai
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(d) Using SST, apply approx. 119 kPa (1.21 kgf/cm?, 17.2 psi)
~of pressure to the actuator, and install the selected plate

washers between the actuator and compressor housing
with the 2 bolts.
Torque: 19.1 N-m (195 kgf-cm, 14 ft-Ibf)

& de “it af 4 1

war 8 Hstant | 2) -
aah OT

(e) Using SST, apply approx. 113 kPa (1.13 kgt/cm?, 16.1 psi)
of pressure to the actuator, and measure the actuator
push rod stroke.
SST 09992-00242 % \ |
Standard stroke: 1.20 — 1.70 mm (0.0472 — 0.0669 in.)

lf the stroke is outside specifications, reselect the plate wash-
ers. { > ts * wed

5. INSTALL ACTUATOR HOSE ~ “A
6. APPLY YELLOW PAINT gq
Apply yellow paint from the actuator bolts to the actuator brack-

“4 et to indicate that they have been correctly installed.
‘ 7. INSTALL BEARING HOUSING SIDE PLATE TO

TURBOCHARGER
Install a new gasket and the side plate with the 2 bolts.

Torque: 12 N-m (122 kgf-cm, 9ft-Ibf)
| /
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TURBOCHARGING — TURBOCHARGER

Oil Inlet Hole

P12224

B Bo9311

New Gasket
P12221

No Clearance fy

Push
Down

x
Stud Bolt

Teoae-01

Oe
INSTALLATION
NOTICE: | : wal i a
After replacing the turbocharger assembly, pour approx.
20 cm? (1.2 cu in.) of fresh oil into the oil inlet hole and turn
the turbine wheel by hand to splash oil on the bearing.
1. INSTALL AIR INLET ELBOW TO TURBOCHARGER
Install a new gasket and the inlet elbow with the 2 nuts.

Torque: 19.1 N-m (195 kgf-cm, 14 ft-Ibf)
4 _

2. INSTALL EXHAUST MANIFOLD TO TURBOCHARGER
Install a new gasket and the exhaust manifold with the 3 nuts.

Torque: 52 N-m (530 kgf-cm, 38 ft-Ibf)
3. INSTALL TURBO OIL PIPE TO TURBOCHARGER
install a new gasket and the oil pipe with the 2 nuts.

Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf) ’

ois

4. INSTALL TURBOCHARGER AND EXHAUST MAN-
IFOLD ASSEMBLY
Install 2 new gaskets to the turbo oil pipe.
Install a new gasket, the turbocharger and exhaust man-
ifold assembly with the 6 plate washers, 6 new nuts and
the 2 bolts. Uniformly tightern the nuts and bolts in several
passes.

Torque: 52 N-m (530 kgf-cm, 38 ft-Ibf)
Install the union bolt and 2 boits holding the oil pipe to the
cylinder block.
Torque: —__
Union bolt: 26 N-m (260 kgf-cm, 19 ft-Ibf)
Bolt: 12 N-m (125 kgf-cm, 9 ft-Ibf)

(c)

5. INSTALL TURBOCHARGER STAY
Temporarily install the turbocharger stay with the bolt and

a new nut.

Push down the turbocharger stay and tighten the bolt and
nut.

Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf)



TC-17
TURBOCHARGING - TURBOCHARGER

Bo9512

6. INSTALL TURBINE OUTLET ELBOW
Instalka new gasket and the outlet elbow with 4 new nuts Uni-
formly tighten the nuts in several passes.

Torque: 39 N-m (390 kgf-cm, 28 ft-Ibf)

)

7. INSTALL TURBO WATER PIPE
(a) Place a new gasket on the turbocharger with the protru-

sion facing upward.
NOTICE:
Be careful of the gasket installation direction.

(b) Install the water pipe with the 2 nuts and bolt.
Torque:

Nut: 12 N-m (120 kgf-cm, 9 ft-Ibf)
Bolt: 8 N-m (80 kgf-cm, 69 in.-Ibf)

(c) Connect the 2 water bypass hoses to the turbo water
pipe.

8. INSTALL EXHAUST MANIFOLD HEAT INSULATOR
Install the heat insulator with the 4 bolts
9. INSTALL TURBOCHARGER HEAT INSULATOR
Install the heat insulator with the 4 bolts.
10. INSTALL INTAKE PIPE (See page EM-64)
11. FILL WITH ENGINE COOLANT
12. START ENGINE AND CHECK FOR LEAKS
13. CHECK ENGINE OIL LEVEL
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EMISSION CONTROL — POSITIVE CRANKCASE VENTILATION (PCV)
TEM

EC-1

809321

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM
INSPECTION
VISUALLY INSPECT HOSE AND CONNECTIONS
Check for cranks, leaks or damage.

ECooP-o1
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ELECTRON CORTHOL DIESEL_- ECDSYSTEM _ ~“*~"aresies iin i
—

f

ay

vA

ECD SYSTEM
PRECAUTION
HINT:

+ Any DTC code retained by the computer will be erased
when the negative (—) terminal cable is removed from the
battery.

« Therefore, if necessary, read the diagnosis before remov-
ing the negative (--) terminal cable from the battery.

1. BEFORE WORKING ON FUEL SYSTEM, DISCON-
NECT NEGATIVE (-) TERMINAL CABLE FROM BAT-

E0009

TERY ~

2, DO NOT SMOKE OR WORK NEAR AN OPEN FLAME
WHEN WORKING ON FUEL SYSTEM

3, KEEP DIESEL FUEL AWAY FROM RUBBER OR
2 LEATHER PARTS

4. AIRINDUCTION SYSTEM
(a) Separation of the engine oil dipstick, oil filler cap, PCV | ED

hose, etc. may cause the engine to run out of tune.
(b) 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

5. ELECTRONIC CONTROL SYSTEM
(a) Before removing ECD wiring connectors, terminals, etc.,

first disconnect the power by either turning the ignition
switch OFF or disconnecting the negative (-) terminal
cable from the battery.

HINT:
Always check the DTC before disconnecting the negative (—)
terminal cable from the battery.
(b) When installing the battery, be especially careful not to in

correctly connect the positive (+) and negative (—) cables.
(c) Do not permit parts to receive a severe impact daring re-

moval or installation. Handle all ECD parts carefully, es-
pecially the engine ECU.

(d) Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal con-
tact can further troubles.

(e) Do not open the engine ECU cover.
(f) When inspecting during rainy weather, take care to pre-

vent entry of water. Also, when washing the engine
compartment, prevent water from getting on the ECD
parts and wiring connectors.

(g) Parts should be replaced as an assembly.



ELECTRONIC CONTROL DIESEL _— ECD SYSTEM

Lock

Press Down
601172

Bo1173

(h) Care is required when pulling out and inserting wiring con-
rrectors.

(1) Release the lock and puli out the connector, pulling
on the connectors.

9 OT .
an alt now

\ a

H aie °
mae 1

r

(2) Fully insert the connector and check that it locked
(i) | When inspecting a connector with a volt/ohmmeter.

¥ (1) Carefully take out the water—proofing rubber if it is
a water-proof type connector.

3 (2) Insert the test probe in to the connector from the wr- |
ing side when checking the continuity, amperage or
voltage.

¢ (3) Do not apply unnecessary force to the terminal.
e (4) After checking, install the water—proofing rubber on

‘© the connector securely.
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ELECTRONIC CONTROL DIESEL _— THROTTLE BODY a.

Actuator B
Y.

THROTTLE BODY _*
ON-VEHICLE INSPECTION ~,
INSPECT THROTTLE BODY OPERATION *
(a) Check that the throttle linkage moves smoothly.
(b) Disconnect the 2 vacuum hoses from actuators Aand B.

/ Qs

(c) Check that the diaphragm rod is pulled up when avacuum
of approx 60 kPa (450 mmHg, 17.72 in.Hg) is applied to
actuator B.

(d) Start the engine.
(e) Using a 3-way connector, apply approx. 60 kPa (450

mmHg, 17.72 in.Hg) of vacuum directly to actuator A and
--/ Bwith the engine idling. .—- 4
(f) | Check that the engine runs tough or dies. ED |
(g) Reconnect the vacuum hoses to actuators AandB

1 4 / aroh who i



ED-4
ELECTRONIC CORTROL DIESEL — THRGTHIE BODY UT?

E001L-n2

COMPONENTS -

VSV for No.1 Intake
Constrictor Control

. eo Connector
mee ee VSV for No.2 Intake

Constrictor Control
Connector

VSV for No.1 Intake
Constrictor Control

PCV Pipe

Vacuum Hose
SS- _

a Nn
.

PCV Hose. VSV for No.2 Intake
Consitrictor Control

Seal Washer

Accelerator
Cable Bracket

Engine Wire
Clamp

Throttle Position
Sensor Connector

N-m (kgf-cm, ft-lbf) : Specified torque

y @Non-reusable part



aso
ELECTRONIC CONTROL DIESEL_- THROTTLE BODY

€ REMOVAL
1. REMOVE INTAKE PIPE (See page EM-44)

isawiec

glut ais it m

qote

2. * REMOVE THROTTLE BODY 7 as |
(a) Disconnect the throttle position sensor connector.
(b) Disconnect the engine wire clamp and clip from the

throttle body.

nna yin} 4g

_ tas ue

7(c) Remove t
HINT:
At the time of installation, place refer to the following item. Place
a new gasket on the intake manifold.

Torque: 20 N-m (204 kgf-cm, 15 ft-Ibf)

e 4 stud bolts, throttle body and gasket.



ED-6
ELECTRONIC CONTROL DIESEL_-— THROTTLE BODY

Valve

igo? (Fully Open)

No

Throttle Stop Screw

Sub-Throttle Valve

Clearance

$04401

Ohmmeter

Q
OO Ui

ero

$04402

Doon

INSPECTION -
1. INSPECT THROTTLE VALVE
(a) Check that there is no clearance between the throttle stor

screw and throttle lever when the throttle valve is fully
closed.

(b) Check that the sub-throttle valve is fully open.
|

2. INSPECT THROTTLE POSITION SENSOR
(a) _ Insert a feeler gauge between the throttle stop screw ano

stop lever.
(b) Using an ohmmeter, measure the resistance betwee~

each terminal.

Clearance between
lever and stop screw Between terminals Resistance

Omm (0 in) VTA -—E2 02-58ka

0mm (0 in) 'OL-E2 23k or less

16mm (0 063in) IDL -E2 Infinity

VTA -E2 14-95kO
Throttle vaive fully open

VC -E2 25-59k2



ELECTRONIC CONTROL DIESEL “THROTTLE BODY ay

INSTALLATION ~ «-
Installation is in the reverse order of removal (See page ED-5).

ne SRF Ab en

unniterang pianaina ayie AY

7+ of lonirmat ort dt
as /

“eV oct of Isrumet avis ¢ | Agua. 4
VOT met

crus” oo" Bb “ bic son
cat ” > 25 Jon err 7



ELECTRONIC CONTROCDIESEL — TIMING CONTROL VALVE ~~~

[Ol] | INSPECTION
OO INSPECT TIMING CONTROL VALVE

(a) Disconnect the valve connector.

terminals.

Soag24

valve terminal +B.

| terminal TCV.

Battery (SG) | NOTICE:

Ohmmeter] TIMING CONTROL VALVE

Resistance: 10 — 14 Q at 20°C (68°F)
If the resistance is not as specified, replace the valve.

(c) Inspect the valve solenoid operation.
(1) Connect the battery positive the terminal to the

E0ass-#:

(b) Using an ohmmeter, measure the resistance between the

(2) Connect the battery negative terminal to the valve

(3) Check that the solenoid makes a “clicks” sound
If operation is not as specified, replace the valve.

soasz3| ¢ Do not apply voltage for more than 30 seconds to
avoid burning out the solenoid.

« If repeating this step, wait until the solenold coits
down enough that it can be touched by hand.

(d) Reconnect the valve connector.
1



ED-9
ELECTRONIC CONTROL DIESEL - SPILL CONTROL VALVE

SPILL CONTROL VALVE
INSPECTION
INSPECT SPILL CONTROL VALVE .
(a) Disconnect the valve connector.
(b) Using an ohmmeter, measure the resistance between the

terminals.
Resistance: 1 — 2 Q at 20°C (68°F)

If the resistance Is not specified, replace the injection pump as-
sembly (See page FU-16).

Vie O39 xe (c) Reconnect the valve connector. wa tro

ft



ED-10
ELECTRONIC GONTROLDIESED — ECI MAIN'HETAQTM TTT

ECD

OG] :
Battery

Continuity

Ohmmeter gq Ohmmeter
1

a 5 (LO

3

No Continuity
04970

; Ohmmeter

U ia)
OO

Continuity
504969

ECD MAIN RELAY
INSPECTION ; v
1. REMOVE ENGINE ROOMR/B COVER °~
2. REMOVE ECD MAIN RELAY (Marking: ECD)

EDg10-02

t

3. INSPECT ECD MAIN RELAY
(a) Inspect the relay continuity.

(1) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

If there is no continuity, replace the relay.
(2) Check that there is no continuity between terminals

3 and 5.
If there is continuity, replace the relay.

(b) Inspect the relay operation.
(1) Apply battery voltage across terminals 1 and 2.
(2) Using an ohmmeter, check that there is continuity

between terminals 3 and 5.
If there is no continuity, replace the relay.
4. REINSTALL ECD MAIN RELAY
5. REINSTALL ENGINE ROOM R/B COVER



ED-11
ELECTHONIC CONTHOL DIESEL — SPILL CONTHOL VALVEPTAY "> ~~

SPILL CONTROL VALVE RELAY
COMPONENTS

Spill Control Valve Relay

Bog299



ED-12
ELECTRONIC CONTROL DIESEL _-_SPILE CONTROL VALVE RELAY

€ INSPECTION .-
1. REMOVE SPILL CONTROL VALVE RELAY.

EDost-01

een a eee - ~

Continuity 2. INSPECT SPILL CONTROL VALVE RELAY
(a) Inspect the relay continuity. \

Ohmmeter { : 2 Ohmmeter (1) Using an ohmmeter, check that there is continuity
@) 5 11 Q between terminals 1 and 2.

O O O O If there is no continuity, replace the relay. é
| (2) Check that there is no continuity between terminals

3 3 and 5. ae a
If there is continuity, replace the relay. -~

No Continutty
04970 an

/

(b) Inspect the relay operation.
Ohmmeter (1) Apply battery voltage across terminals 1 and 2.

(2) Using an ohmmeter, check that there is continuity
between terminals 3 and 5.

If there is no continuity, replace the relay.

(S) A 3. REINSTALL SPILL CONTROL VALVE RELAY



ED-13
~_ELECTHONIC CONTROL DIESEL’ — VSV FOR INTAKE CONSTRICTOR CONTROL

VSV FOR INTAKE CONSTRICTOR CONTROL Be

COMPONENTS

VSV for No.1 Intake

VSV for No.2 Intake / Constrictor Control
Constrictor Control

yur

|

rat = VSV for No.1 Intake
rit »~ Constrictor Control _/
that d Connector

Actuator A rit NGe
RNs VSV for No.2 Intake

N. ' Constrictor Control —~
A f Connector

Actuator B ‘s Vacuum Hose
(from Actuator A)

P
re

m
 

n
e

Vacuum Hose
(from Actuator B) Vacuum Hose

(from Vacuum Pump)



Donated by Andrew Schauer crulsercult com
neve ELECTRONIC CONTROL DIESEL’ —_ VSY-FOR INTAKE CONSTRICTOR CONTROL

ED-14

« a

—

ae *
“4

| Aa OV co
co — H

Ohmmeter Continuity

rel
OO

INSPECTION .
1. REMOVE VSV (NO.1, NO.2)

’ ' artnet
be

2. INSPECT VSV (NO.1,NO.2) *
Inspect the VSV for open circuit.

ED015-¢2

Set eed

al bat iO

Using an ohmmeter, check that there is continuity be-
tween the terminals.
Resistance: 38.5 — 44.5 2 at 20°C (68°F)

Ohmmeter

i@)

OQ

B09254

f

LyE Ale?) .

2>5
Filter

809255

If there is no continuity, replace the VSV.

: WY) ge L(b) Inspect the VSV for ground.
Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

a ‘34 MW N

/ \
’ NM or\ >, 5

Inspect the VSV operation. ~

(1)
(c)

(2)
(3)

Apply battery voltage across

t ape 4
fe ee~ TMs

Check that air flows from port E to the filter. y

TM

. \ Anoipul

bes !

# A tn

a ‘\ ‘

terminais.
Check that air flows from ports E to F. |

If operation is not as specified, replace the VSV.
3. REINSTALL VSV (NO.1, NO.2)



ED-15
ELECTRONIC CONTROL DIESEL — WATER TEMPERATURE SENSOR

r WATER TEMPERATURE SENSOR _
2 INSPECTION

nevah~ ~kSAGM=T +. 4. DRAIN ENGINE COOLANT
an

yw =

neanee — sfoal seed wes sot tor a ye om

. REMOVE WATER TEMPERATURE SENSOR
(a) Disconnect the sensor connector.
(b) Using a 19 mm deep socket wrench, remove the sensor

and gasket.

3.” INSPECT WATER TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance between termi-
nals.

Resistance: Refer to the chart graph
if the resistance is not as specified, replace the sensor.
4. REINSTALL WATER TEMPERATURE SENSOR
(a) Using a 19 mm deep socket wrench, install a new gasket

aver and the sensor.
= Torque: 25 N-m (255 kgf-cm, 18 ft-Ibf) 1¢
5 (b) Connect the sensor connector. ig
B 5. REFILL WITH ENGINE COOLANT ] ey
cg : ff

¢ [ee
z i)

ity

-20 0 20 40 60 80 100 ayers -
sovse (4) 1 (68) (104) (140)(176)(212) =) sertoe
801699 emperature °C (°F) Z17274 __ . __ 2



ELECTRONIC CONTROL DIESEL - FUEL TEMPERATURE SENSOR

FUEL TEMPERATURE SENSOR
=

INSPECTION
1. REMOVE FUEL TEMPERATURE SENSOR
(a) Disconnect the sensor connector.
(b) Using a 19 mm deep socket wrench, remove the sensor

and O-ring.
NOTICE:

Pay attention not to catch any irregular objects in the sen-

E009K-01

sor installation hole of the injection pump.
a ANevAA ANYITAGMAVWaAT AT. ——— ~ -

2. INSPECT FUEL TEMPERATURE SENSOR yy
Using an ohmmeter, measure the resistance between termi-
nals.

ee Resistance: Refer to the chart graph
If the resistance is not as specified, replace the sénsor.

Ohmmeter

20k 3. REINSTALL FUEL TEMPERATURE SENSOR
% (a) _ Install a new O-ring to the sensor.

"0 (b) Using a 19 mm deep socket wrench, install the sensor.
g 5 Torque: 21.6 N-m (220 kgf-cm, 16 ft-Ibf) -
e [ (c} Connect the sensor connector.
2
an:co F 1.

O5F

o3t | 426
o2f iso

o1k ur

-2070 20 40 60 80 100 OG “ 7 '
(-4) (32) (68) (104) (140)(176) (212)$01196 Temperature °C (°F) | aprree 3

217274



ELECTRONIC CONTROL DIESEL_ —
ED-17

INTAKE AVYTESWPERATURE SENSOR

hue“oS

By
609259

Resista
nce 

kQ

vrt

801195
801699

Ohmmeter te

o5F
oat
o.2t

ork
op RAIS alee s

-20°0° 30 40 60 80 100
(-4) (32) (68) (104K 140{176X212)

Temperature °C (°F)
217273

INTAKE AIR TEMPERATURE smugey
SENSOR
INSPECTION
1. REMOVE INTAKE AIR TEMPERATURE SENSOR

i 578; |

2. INSPECT INTAKE AIR TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance between termi-
nals.

Resistance: Refer to the chart graph
If the resistance is not as specified, replace the sensor.
3. REINSTALL INTAKE AIR TEMPERATURE SENSOR

Tate 4 OS 4
6* ——, tfr3) a . : say |

~ ei i
a » F

2 ' i

vere 2 3
Q sa _
iy K —-\ ae a
A) Seems ante.



ED-18
@°* ELECTRONIC CONTROL DIESEL_- TURBO PRESSURE SENSOR

Voltmeter TURBO PRESSURE SENSOR
ED0SL-01

V

O®

Bo9296

AOPMA ARUTARS
-ip e 1

% D = ao
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3
a

as
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Voltmeter

Vv
QO

INSPECTION
1.

()

ae

JJAI

INSPECT POWER SOURCE VOLTAGE OF TURBO
PRESSURE SENSOR
Disconnect the turbo pressure sensor connector. ‘
Turn the ignition switch ON.
Using a voltmeter, measure the voltage between connec-
tor terminals VC and E2 of the wiring harness side.
Voltage: 4.5- 5.5 V
Turn the ignition switch OFF.
Reconnect the turbo pressure sensor connector.

aie - f 1

cg --

aldotnaacd “

INSPECT SUPPLY POWER OF TURBO PRESSURE
SENSOR
Turn the ignition switch ON.
Disconnect the vacuum hose form the turbo pressure
sensor.

Connect a voltmeter to terminals PIM and E2 of the en-
gine ECU, and measure the output voltage under ambient
atmospheric pressure.
Apply vacuum to the turbo pressure sensor in 13.3 kPa
(100 mmHg, 3.94 in.Hg) segments to 40.0 kPa (300
mmbg, 11.81 in.Hg).
Measure the voltage drop from step (c} above for each

é

Vacuum — goo716

segment.
Voltage drop:

Applied vacuum Voitage drop

kPa (mmHg, in Hg) v

13 3 (100, 3 94) 03-05

26 7 (200, 7 87) 06-08

40 0 (300, 11 81) 095-115



~~ELECTRONIC CONTROL DIESEL _— TURBO PRESSURE SENBOR

: (f) Using SST (turbocharger pressure ¢2 72). apc’ 28s
sure to the turbo pressure sensor in 1396 KPa ~~
kgf/cm?, 2.84 psi) segments to 98.0 kPa (1.00 k=" > ,
14.2 psi).
SST 09992-00242

(g) Measure the voltage up from step (c) above for each seg-

08

Voltmeter

ment.

L_ Voltage up:
Applied pressure . ene Vottage up
kPa (kgf/em2, psi) Vv

19 6 (0 20, 2 84) 01-04

39 2 (0 40, 5 69) 04-07

58 8 (060 853) 07-10

78 5 (0 80, 11 4) 10-13

98 0 (1 00, 14 2) 1.3-16

(h) Reconnect the vacuum hose to the turbo pressure sen-

Pressure sor.
$0481:Eee 809717



ED-20
ELECTRONIC CONTROL OTESEL — ENGINE SPEED SENSOR

Ohmmeter ENGINE SPEED SENSOR
INSPECTION
INSPECT ENGINE SPEED'SENSOR
(a) Disconnect the sensor connector.
(b) Using an ohmmeter, measure the resistance between ter-

minals.
Resistance: 205 ~ 255 © at 20°C (68°F)

If the resistance is not specified, replace the injection pump as-
sembly (see page FU-16).
(c) Reconnect the sensorconnector, ~~ /

ED03-01
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ELECTRONIC CONTROL DIESEL — CRANKSHAFT POSITION SENSOR

€

$04403

CRANKSHAFT POSITION SENSOR
INSPECTION vidi.
NOTICE: . ~934eh!I
"Cold” and "Hot” in these sentences express the tempera-
ture of the sensors themseives. ”Cold” is from —10°C
(14°F) to 50°C (122°F) and ”Hot” Is from 50°C (122°F) to
100°C (212°F). |

win SaittosgePome fo
INSPECT CRANKSHAFT POSITION SENSOR ~~~
(a) Disconnect the sensor connector. - ~~
(b) Using an ohmmeter, measure the resistance between ter-

minals.

Resistance:

Gold 19-329
Hot 24-372

If the resistance Is not as specified, replace the sensor.
Torque: 5 N-m (51 kgf-cm, 44 in.-Ibf)

HINT:

Apply engine oil to a new O-ring.
NOTICE:
Be careful not drop and shock the sensor.
(c) Reconnect the sensor connector.



ED-22
ELECTRONIC CONTROL DIESE ~ FIRST GEAR POSITIONSWITCH’

FIRST GEAR POSITION SWITCH

INSPECTION
INSPECT FIRST GEAR POSITION SWITCH

(a) Disconnect the switch connector.
(b) Using an ohmmeter, check the switch continuity.

Continuity:
fa 5

Transmission . .
Shift Position Specified continuity

1 Continuity ~~

Others No continuity

If continuity is not as specified, replace the switch.
(c) Reconnect the switch connector.



~~ ~ ELECTRONIC CONTROL DIESEL -— FIRST GEAR POSITION SWITCH i

REPLACEMENT -~
~

1. REMOVE TRANSMISSION aT2. REMOVE FIRST GEAR POSITION SWITCH | antom
(a) Using SST, remove the switch and gasket.

SST 09817-16011 | ix
(b) Remove the gasket from the switch. (8) yo3. REINSTALL NEW FIRST GEAR POSITION SWITCH "| A

Seams(a) Install a new gasket to the switch. .
(b) Using SST, install the switch. ~1f>

Torque: 30 N-m (306 kgf-cm, 22.1 ft-Jbf) eis OO
SST 09817-16011 ~ vous

4. REINSTALL TRANSMISSION



ELECTRONIC CONTROL DIESEL — INJECTION PUMP CORRECTION RESISTOR

INJECTION PUMP CORRECTION ~
RESISTOR “a
INSPECTION
INSPECT INJECTION PUMP CORRECTION RESISTORS
(a) Disconnect the resistor connectors. 3 2
(b) Using an ohmmeter, measure the resistance between ter-

minals of resistor No.1 and No.2. be
Resistance: 0.1 - 2.5 kQ at 20°C (68°F)

If the resistance Is not as specified, replace the injection pump
assembly (See page FU-16).
(c) Reconnect the resistor cofiiéttors.”

ED0%-#5

mee ~ ,
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ELECTRONIC CONTROL DIESEL_- ENGINE ECU ss) servereryerr

ENGINE ECU « . ne

COMPONENTS -

Glove Compartment

Y 09261
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INSPECTION r
INSPECT VOLTAGE OF ENGINE ECU (See page DI-15)

a

if
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ENGINE FUEL ~ FUBL FILTER“ ~

€ FUEL FILTER »
REPLACEMENT —
1. REMOVE FUEL FILTER ASSEMBLY FROM FUEL

FILTER SUPPORT
2. DRAIN FUEL FROM FUEL FILTER
Loosen the drain plug, and drain the fuel from the fuel filter.

3

— ~ ren

3. REMOVE FUEL FILTER WARNING SWITCH FROM
FUEL FILTER

(a) Mount the fuel filter in a soft jaw vise.
(b) Using pliers, remove the warning switch and O-ring.
NOTICE:
Be careful not to damage the warning switch.

4. REMOVE FUEL FILTER
Using SST, remove the fuel filter.

SST 09228-64040

5. INSTALL NEW FUEL FILTER
(a) Check and clean the fuel filter installation surface.
(b) Apply fuel to the gasket of a new fuel filter.
(c) Lightly screw the fuel filter into place, and tighten it until

the gasket comes into contact with the seat.
(d) Tighten it additional 3/4 turn by hand.
6. INSTALL FUEL FILTER WARNING SWITCH TO NEW

FUEL FILTER
(a) _ Install a new O~ring to the warning switch.
(b) Apply fuel to the O-ring of the warning switch.
(c) _ Install the warning switch to a new fuel filter by hand.
7. REINSTALL FUEL FILTER ASSEMBLY TO FUEL

FILTER SUPPORT



FU-2
ERGING POEC - FOEC ATER

9. START ENGINE AND CHECK FOR FUEL LEAK

as \ 8. REFILL FUEL FILTER WITH FUELNi Operate the hand pump until you feel more resistance.

2200.4
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ENGINE FUEL — INJECTION NOZZLE

INJECTION NOZZLE ©
COMPONENTS

nme |

_~—_ ma
PCV Hose A ‘ Intake Pipe

@ Gasket

Nozzle Leakage Pipe

@ GasketInjection Nort io4 é a
@ Gasket

Nozzle Seat ae eee

N-m (kgf-cm, ft-lbf) | : Specified torque

@ Non-reusable part
Y

“ eee”.

__ 8 : ug wert 7
Clamp wt ao

er * ra
Accelerator Cable Bracket va

VSV for No.1 Intake Constrictor Control wg No.1 Intake Constrictor Control
-)

PCV Pipe : __ eo" VSV Connector for

vg

VSV Connector for

No.2 Intake Constrictor Control

OF BinalV for No. A Intake Constrictor Control
Injection Pipe

B09237



“ENGINE FUEL — INJECTION NOZ2LE

“ nae

Nozzle Assembly “ ' Adjusting Shim Pvt?

\ ® /
v Pressure Pin

Nozzie Body
ok wwNozzle Holder Retaining Nut Nozzle Needle ‘°°

Nozzle Holder Body

0 hs eeWN Pressure Spring __-~ g20H A9 . “7 >. Distance Piece » a 0
S 2 ”

cS “S texsed Jxefsisisaa-
~ '

N:m (kgf-cm, ft:lbf) | : Specified torque Xs arid anode Lalrenif

x?

P12634
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ENGINE FUEL -— INJECTONNOZZLE

$04839

P11700

REMOVAL .
1. REMOVE INTAKE PIPE i
(a) Disconnect the 2 VSV connectors. i
(b) Disconnect the 2 vacuum hoses from the actuator

Disconnect the vacuum hose from the 3—-way (from vacu-
um pump). '

Remove the 4 nuts and seal washers. :

Disconnect the 2 PCV hoses.
Use pliers to pinch the ends of the clamp together until the
lock plate engages the catch.
Make sure the lock plate and catch are engaged securely.
Remove the intake pipe and gasket.
Remove the 2 nuts and accelerator cable bracket from
the intake pipe.
Remove the 2 nuts and PCV pipe from the intake pipe.

REMOVE INJECTION PIPES
Remove the 2 nuts holding the clamps (A) to the intake
manifold.

Using a screwdriver, pry out the clamp (B).

Loosen the 8 union nuts of the injection pipes
Remove the 4 injection pipes and 2 clamps (A).

REMOVE NOZZLE LEAKAGE PIPE
Disconnect the fuel hose from the return pipe.
Remove the 4 nuts, leakage pipe and 4 gaskets.

st 
cham 

ale 
as 

de
le



~_ENGQINPPUEL — INJECTION NOZZLE

4. REMOVE INJECTION NOZZLES
Using-SST, remove the 4 injection nozzles, gaskets and seats.

SST 09268-64010 (09268-64020)
. oS

HINT: . oad
Arrange the injection nozzle in correct order. -"e

vyimug mou | ~

1G + PQA fe ee

4 ¢ ~ a
“ aN ~
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FU-?
* ENGINE FUEL —- INJECTION NOZZLE

Fun6T-01

DISASSEMBLY
DISASSEMBLE INJECTION NOZZLES ~~,
(a) Using SST, remove the nozzie holder retaining nut.

SST 09268-64010 (09268-64020)
NOTICE: . t \
When disassembling the nozzle, be careful not to drop the
inner parts. i x i
(b) Remove the pressure spring, shim, pressure pin, dis-

tance piece and the nozzle assembly. ne ane neen



FU-8 Donated by Andrew Schauer crulsercult com
“ENGINE FUEL - INJECTION NOZZLE

FU0559

FU1349

FU2701

One third of
Its length

About 60°

FUt351

INSPECTION -
1. NOZZLE CLEANING
(a) To wash the nozzles, use a wooden stick and brass brush.

Wash them in clean diesel fuel.
HINT: a
Do not touch the nozzle mating surfaces with your fingers.

{ ta

Ts x

1 yer 3

(b) Using a wooden stick, remove the carbon adhering to the
nozzle needle tip.

(c) Using a brass brush, remove the carbon from the exterior
of the nozzle body (except lapped surface).

(d) Check the seat of the nozzle body for burns or corrosion.
(e) Check the nozzle needle tip for damage or corrosion.
If any of these conditions are present, replace the nozzle as-

sembly.

2. INSPECT NOZZLE ASSEMBLY
(a) Wash the nozzle in clean diesel fuel.
HINT:

Do not touch the nozzle mating surfaces with your fingers.
(b) Tilt the nozzle body about 60° and pull the needle out

about one third of its length.



Fuss
> ~~ BRGINE FUEL — INJECTIONNOZZLE

\Z FU1352 , aad

(c) When released, the needle should stick down mto the

Body vent smoothly by its own weight.
(d) Repeat this test, rotating the needle slightly each time.
If the needle does not sink freely, replace the nozzle assembly.

|
|

ai —
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~~ ENGINE FUEL — INJECTION WOZZLE

FU2910

Fuoeyo1

REASSEMBLY . \
1.

(a)

(b)

RRSSEMBLE INJECTION NOZZLE HOLDERS
Assemble the nozzle holder retaining nut, the nozzle as-
sembly, distance piece, pressure pin, pressure spring,
adjusting shim and nozzle holder body, and finger tighten
the retaining nut.
Using SST, tighten the retaining nut. “eo
SST 09268-64010 (09268-64020), TM.
Torque: 37 N.m (375 kgf-cm, 27 ft-lbf) x

NOTICE:
Over torquirg could cause Tiozzlé deformation and needle
adhesion or other defects.
2. PERFORM PRESSURE AND SPRAY PATTERN TEST

(See page FU-11)
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ENGINE FORK — INYBOTION NOZZLE

TEST
1. INJECTION PRESSURE TEST
(a) Install the injection nozzle to the injection nozzle hand

tester and bleed air from the union nut.
CAUTION:
Do not place your finger over the nozzle injection hole.
(b) Pump the tester handle a few times as fast as possible to

discharge the carbon from the injection hole.
(c) Pump the tester handle slowly and observe the pressure

gauge.
s the

_

Or)

d

de5 dee

4
tongan e ~ Saat adores Nga TT% Head'the pressure gauge just 4s the injection pressure

begins to drop.
Opening pressure:

& New nozzle 14,808 — 15,593 kPa
(151 — 159 kgf/cm?, 2,148 — 2,261 psi)

14,320 - 15,100 kPa

(146 — 154 kgf/cm?, 2,076 - 2,190 psi}
Reused nozzle

HINT:
Proper nozzle operation can be determined by a swishing
sound.
If the opening pressure is not as specified, disassemble the
nozzle holder and change the adjusting shim on the top of the
pressure spring.

Adjusted opening pressure: “|? re
* 14,220 — 15,200 kPa . ,

(145 — 155 kgf/cm?, 2,062 — 2,205 psi) 008



FU-12 Donated by Andrew Schauer cruisercult com
ENGINE FUEL — INJECTION NOZZLE

~ & Adjusting shim thickness:

“nm (in ) mm (in) mm (in )
tb 0.900 (0.0354) 1275 (0 0502) 1.650 (0 0850)

I 0.925 (0 0364) 1 300 (0 0512) 1675 (0 0659)

0.950 (0 0374) 1325 (0.0522) + 700 (0 0669)

sp 0.975 (0.0384) 1 350 (0.0531) 1 725 (0 0679)

oe 6 2am sn 1.000 (0 0394) 1375 (0 0541) 1750 (0 0689)
BO AGE re rhe 1025 (0.0404) 1 400 (0 0551) 1775 (0 0699)

4.050 (00413) 1.425 (0 0561) 1.800 (0 0709)

1075 (0 0423) 1 450 (0 0571) 1825 (0.0719)

1100 (0 0433) 1 475 (0 0581) 1.850 (0.0728)

1125 (0 0443) 1500 (0.0591) 1875 (0 0738)

1150 (0 0453) 1525 (0 0600) 1900 (0 0748}

1175 (0 0463) 4550 (0 0610) 1.925 (0 0758)

4 200 (0 0472) 1575 (0.0620) 1.950 (0.0768)

1 225 (0 0482) 1 600 (0 0830) -

1.250 (0.0492) 1.625 (0 0640) -

HINT:
« Varying the adjusting shim thickness by 0.025 mm

ay mang noir Uw ant = aie » * (0.0010 in.) changes the injection pressure by about 471
veut ~ kPa (4.8 kgf/cm2, 68 psi).

« Only one adjusting shim should be used. _
Eanes (e) There should be no dripping after injection. \

i ~ Be . ‘ an — ~ t ZA id ]
at ett i : \

L r7dens- Sm tev nar —aar | visser | afr Nes - als
eridziwa s yd berinmmeteb ad aso noiisisqa elxson i lesvsua

2. , LEAKAGE TEST
While maintaining pressure at about 981 — 1,961 kPa (10 -— 20ts ‘ ry

1 kgt/cm?, 142 — 284 psi) below opening pressure (adjust by tes-
ter handle), check that there 1s no dripping for 10 seconds from

z, the injection hole or around the retaining nut.

{ @ os If the nozzle drips within 10 seconds, replace or clean and over-
Good ~ Faulty haul the nozzle assembly.

FU1347

3. SPRAY PATTERN TEST
(a) The injection nozzle should shudder at a certain pumping| | | | speed between 15 — 60 times (old nozzle) or 30 — 60 times

(new nozzle) per minute.

(b) Check the spray pattern during shuddering.
If the spray pattern is not correct during shuddering the nozzle
must be replaced or cleaned.mR

Good Fauity
Fu14a1
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ENGINE FUEL - INJECTION NOZZLE

&gto
\\ Sphere

P12848

ailz arailc ant tal ny tinge e

INSTALLATION
1. *

{a)

(b)

INSTALL INJECTION NOZZLES ' oo |
Place the 4 nozzle seats and new gaskets into the injec-
tion nozzle holes of the cylinder head. Va .Using SST, install the 4 injection nozzles. 4 |
SST 09268-64010 (09268-64020)
Torque: 54 N-m (540 kgf-cm, 40 ft-Ibf) 4 |

NOTICE: *
Over forquing could cause nozzle deformation and
needle adhesion or other defects.
When installing the injection nozzle, never torque the
nozzle holder body. Torque the retaining nut section.

> INSTALL NOZZCELEAKAGE PIPE ~~ — ’
Install 4 new gaskets and the leakage pipe with the nuts.
Torque: 30 N-m (300 kgf-cm, 22 ft-Ibf) .
Connect the fuel hose to the return pipe. ao

tt

a

J erosee

INSTALL INJECTION PIPES
Temporarily install the 2 clamps (A) and 4 injection pipes.

Install the 2 nuts holding the clamps (A) to the intake man-
ifold.

Torque: 6 N-m (65 kgf-cm, 53 in.-Ibf)
Using a screwdriver, attach the clamp (B).
Tighten the 8 union nuts.
Torque: 15 N-m (150 kgf-cm, 11 ft-Ibf)



Fu-14
A SSENGIRE POEL ~ IEC TION NOZZLE

P11558

at ai el a ee Call tate Ma

4. INSTALL INTAKE PIPE ;

(a) ‘Mstail the PCV pipe with the 2 nuts to the intake pipe.
(b) Install the accelerator cable bracket with the 2 nuts to the

intake pipe.
Torque: 20 N-m (200 kgf-cm, 15 ft-Ibf)

(c) Place a new gasket on the intake manifold.
(d) Connect the air hose and install the intake pipe.
(e) Press the clamp jock together with the pliers and press

down the tip of the lock plate. Carefully let the lock spread
apart.
Take care not to let the pliers slip.

(f) | Connect the 2 PCV hoses.

oy lAgtatt the 4’seal washers and nuts,
Torque: 12 N-m (120 kgf-cm, 9 ft-Ibf) _

(h) Connect the vacuum hose to the 3-way (to vacuum

pump).
(i) | Connect the 2 vacuum hoses to the actuator. )
(j) | Connect the 2 VSV connectors.
5. START ENGINE AND CHECK FOR FUEL LEAKAGE

\

Mo ~A ww ft[xeeste
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INJECTION PUMP . Zs —_inan
ON-VEHICLE INSPECTION ~~”
1
2.
3.
4.

INSPECT ENGINE SPEED SENSOR (See page ED-20) on
INSPECT SPILL CONTROL VALVE (See page ED-9) .
INSPECT INJECTION PUMP CORRECTION RESISTORS (Seé page ED-24)
INSPECT TIMING CONTROL VALVE (See page ED-8)__n



FU-16
ENGINE FUEL _—__ INJECTION PUMP.

FunsP 02

COMPONENTS) e¢

Vacuum Hose VSV Connector for
VSV for No.1 Intake No.1 Intake Constrictor Control
Constrictor Control

PCV Pipe VSV Connector for
No.2 intake Constrictor Control

Injection Pipe

No.2 Air Hose ——

Clamp-————>_—m=:
ee ‘_Accelerator Cable Bracket

TS

42 (120, 9)
@ Gasket

Clamp

Engine Speed
Sensor Connector

r

'
1
,

'
,
,
'
'
,
,
1
,

Fuel Hose

No.2 Camshaft
Timing Pulley Flange

-” Fuel Temp.
Sensor
Connector

Timing Belt

Tensioner Spill Control Valve
Connector

Timing Belt
Fuel Pump Correction
Resistor Connector

Timing Control Valve Connector

@® Gasket
N-m (kgf-cm, ft:lbf) | : Specified torque

y® Non reusable part 809238
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- ENGINE FUEL - INJECTION PUMP

aw mw ran ren fae

rT]
@ Gasket

Fuel Inlet PipeP Distributive Head Plug (No.1)

Fuel Inlet Hollow
Screw ——

Gasket &
Ct cr"

22.1 (225, 16) i
Overflow Screw SaL ONE

qne

at

- Delivery Valve Holder
@ Gasket ————__—_© * Delivery Valve

t
'
1
'
i
'
‘
1
t
'
i

’ 1
1
$
t
H

Fuel Outlet Pipe ;
'

'
!

y t
1

Si '
1
1
!
1
1
!
!
!

@ Gasket

Gasket ———_____ © Timing Control Valve

@ Set Key

" 7

Strainer Ne

Distributive Head —_——
Piug (No.2)

> a ‘ a

“aA A n 4Support Clip | e os in G el,
Pray seyru orl \ ay Fuel Temperature Sensor

w s * ,

| — yy
ye So

~ -N-m (kgf-cm, ft-lbf) | : Specified torque
@ Non reusable part $04926
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“““ERGIRE FUEL — AGECTIONPONP

€ REMOVAL
~ 1. REMOVE INTAKE PIPE (See page EM-—44)

. 2 REMOVE INJECTION PIPES (See page FU-5)
3. REMOVE TIMING BELT (See page EM—13)

to _-

(t ov} pul best ad & “a4 .
f ; aa

4. CHECK INJECTION PUMP DRIVE SHAFT THRUST
CLEARANCE

(a) Turn the crankshaft pulley counterclockwise, so the
pulley groove is about 30° from the timing pointer.

HINT: -

avinv yn a

- je

i avisv § xatyRe

4 ¢ ‘oni-O@
|

—— Bm, a

A
(amin d

L/

Mm es

504832

P12196

To do this in order to adjust the teeth of the scissors portion of
the idler gear. i _
(b) Move the No.2 camshaft timing pulley forward and back-

on

ward and understand the sense of thrust clearance of the
injection pump.

REMOVE NO.2 CAMSHAFT TIMING PULLEY (See
page EM-—13)

a

f ns an

vob {
A -

fa

REMOVE INJECTION PUMP
Disconnect the engine speed sensor connector.
Disconnect the spill control valve connector. ©»
Disconnect the 2 correction resistor connectors.
Disconnect the timing control valve connector.
Disconnect the fuel temperature sensor connector.
Disconnect the engine wire clamp and fuel hose. fT

Hold the crankshaft pulley, and remove the injection
pump drive gear set nut.
Remove the O-ring from the injection pump drive gear. #

e
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FU-19
ENGINE FUEL — INJECTION PUMP.

(i) | Loosen the 2 nuts holding the injection pump to the timing
“gear case.

(j) | Remove the 3 bolts and injection pump stay.

od O
e

(k) | Using SST, disconnect the injection pump from the timing
gear case.

SST 09960-50010 (09951-05010, 09952-05010, |
yen 09953-05020, 09954-05010)
()} | Remove the 2 nuts, injection pump and cylinder block in-

sulator. | De
(m) Remove the O-ring from the injection pump.
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ENGINE FUEL — IRJECTION POMP

$04407

Wrench

$04409

FUOgR-2

DISASSEMBLY wer
1. MOUNT PUMP ASSEMBLY TO SST (STAND) +

SST 09241-76022, 09245-54010 \
2. REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE

SHAFT

ee

|

3. ? REMOVE FUEL PIPES AND INLET HOLLOW SCREW
(a) Remove the overflow screw, fuel outlet pipe and 2 gas-

kets.
(b) Remove the cap nut, bolt, fuel inlet pipe and 2 gaskets.
(c) Remove the fuel outlet hollow screw and gasket.

Mp. Pye ~

4. REMOVE SOLENOID CONNECTOR SUPPORT CLIP
(a) Using a 5 mm hexagon wrench, remove the 3 bolts and

solenoid connector support clip.
(b) Disconnect the 2 lead wires and 2 connectors from the

clamps.

5. REMOVE TIMING CONTROL VALVE

Using a 5 mm hexagon wrench, remove the 2 bolts and timing
control valve.

ai

6. REMOVE FUEL TEMPERATURE SENSOR AND Dis-
TRIBUTIVE HEAD PLUG (NO.2)

(a) Hold the distributive head plug, and using a 19 mm deep
socket wrench, remove the fuel temperature sensor and
O-ring.



FU-21
~ ENGINE FUEL - INJECTION’ PUMP

(b) Remove the distributive head plug and O-ring.
(c) Remove the strainer and wave washer.

A
rw a ~~ i

is sy - ; a .

Atle 7 .
a - | be mn

age wo _ . ovens serene

7. REMOVE DISTRIBUTIVE HEAD PLUG (NO.1)
Using SST, remove the distributive head plug.

SST 09260-54012 (09262-54010)

8. REMOVE DELIVERY VALVE HOLDERS
(a) Using SST, remove the 4 delivery valve holders and

springs.

SST 09260-54012 (09269-54020)
(b) Remove the 4 delivery valves and gaskets.
NOTICE:
Do not touch the sliding surfaces of the delivery valve with
your hand.
HINT:
Arrange the delivery valves, springs, and holders in order.



FU-22
~> ENGINE FUEL — INJECTION PUMP.

Fyoss-02

: INSPECTION . ;
: NOTICE:

Do not touch the sliding surfaces of the delivery valves.
INSPECT DELIVERY VALVES
Pull up the vaive, release it. a ~
Check that it sinks smoothly to the valve seat. |
If operation is not as specified, replace the valve as a set.
HINT:

505109 605194 zis0s8] Before using anew Jaive set, wash off the rust prevention com-
pound with diesel fuel. Then re—wash with diesel fuel and per-

fh.Os LIQ TRAM AVIT! IT” form the above tests.
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ENGINE FUEL —_ INJECTION PUMP

REASSEMBLY
ev lovnoo 1. MOUNT PUMP BODY TO SST (STAND) |

. SST 09241-76022, 09245-54010 ' |
SST

a “SS ee j

| { DON eetx

804827 , i

* INSTALL DELIVERY VALVEHOLDERS ~ ~—~"%

y 504413

Install new gaskets and the valves into the distributive
head.
Install the springs into the delivery valve holders.
Using SST, install the delivery valve holders.
SST 09260-54012 (09269-54020) 5
Torque: 58.85 N.m (600 kgf-cm, 43 ft-Ibf) :

a. AI

INSTALL DISTRIBUTIVE HEAD PLUG ~ ~~~"
Install a new O-ring to the distributive head plug. i
Using SST, install the head plug. . |
SST 09260-54012 (09262-54010) °°
Torque: 88 N-m (900 kgf-cm, 65 ft-lbf)

”

INSTALL DISTRIBUTIVE HEAD PLUG (NO.2) AND
; FUEL TEMPERATURE SENSOR

Install a new O-ring to the distributive head plug.
Install the wave washer, strainer and head plug.

i 4
+g gt sR

Install a new O-ring to the fuel temperature sensor.
Hold the distributive head plug, and using a 19 mm deep
socket wrench, install the fuel temperature sensor.

Torque: 21.6 N-m (220 kgf-cm, 16 ft-Ibf)
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Hexagon
Wrench

$04409

5mm
Hexagon

$04408

mi
is

si

5. INSTALL TIMING CONTROL VALVE
Using’a 5 mm hexagon wrench, install the timing control valve
with the 2 bolts.

6. INSTALL SOLENOID CONNECTOR SUPPORT CLIP
(a) Using a 5 mm hexagon wrench, install the solenoid con-

nector support clip with the 3 bolts.
(b) Connect the 2 lead wires and 2 connectors to clamps.

poe

7 ‘INSTALL FUEL INLET HOLLOW SCREWS FUEL
PIPES

(a) Install a new gasket and the hollow screw.
Torque: 36.8 N-m (375 kgf-cm, 27 ft-Ibf)

(b) Install fuel inlet pipe with 2 new gaskets, the cap nut and
bolt.
Torque:

Cap nut: 23 N-m (230 kgf-cm, 17 ft-Ibf)
Bolt: 24.5 N-m (250 kgf-cm, 18 ft-Ibf)

(c) Install fuel outlet pipe with a new gasket and the overflow
screw.

Torque: 22.1 N-m (225 kgf-cm, 16 fi-lbf) .

%

8. REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241-76022, 09245-54010 . \

9. INSTALL SET KEY OF INJECTION PUMP DRIV
PULLEY ON DRIVE SHAFT . }

\
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“ENGINE FUEL_—_INJECTION PUMP -

Bose42

INSTALLATION
1. INSTALL INJECTION PUMP
(a) _ Install a new O-ring to the pump.
(b) Apply a light coat of engine oil on the O-ring.
(c) Align the set key on the drive shaft and groove of the injec-

tlon pump drive gear. ¥ /
i

{
4 fare

‘

(d) Hold the injection pump with hands and press the injec-
tion pump drive gear to the backward and weld it with the
injection pump drive shaft.

(e) Align the punching line of the injection pump flange and
the upper processing surface of the timing gear case, and
then temporarily install the 2 nuts.

(f} Tighten the 2 nuts holding the injection pump to the timing
gear case.

Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

(g) Temporarily install the injection pump stay with the 2 bolts
(A, B).

(h) _ Install the injection pump set C bolt.
Torque: 32 N.m (330 kgf-cm, 24 ft-Ibf)

(i) Torque the A and B bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

NOTICE:

Before tightening to the standard torque, check whether
the pump stay is up against the injection pump.
(j) Install the cylinder block insulator.
(k) _ Install a new O-ring to the injection pump drive gear.
(1) _ Install the injection pump drive gear set nut.
(m) Hold the crankshaft pulley, and torque the set nut.

Torque: 64 N-m (650 kgf-cm, 47 ft-Ibf)
NOTICE:
Do not turn the crankshaft pulley. The valve heads will hit
against the piston top.

Connect the engine speed sensor connector.
Connect the spill control valve connector.

(p) Connect the 2 correction resistor connectors.
(q) Connect the timing control valve connector.
(r) | Connect the fuel temperature sensor connector.
(s) Connect the engine wire clamp and fuel hose.
2. INSTALL NO.2 CAMSHAFT TIMING PULLEY (See

page EM-18)



o* ENGINE FUEL - INJECTION PUMP

P13335

ARIAT. 7 RIE BAA PATA,

18.98

3. ; CHECK INJECTION PUMP DRIVE SHAFT THRUST
“CLEARANCE ~

Move the No.2 camshaft timing pulley back and forth to check
that the injection pump drive shaft has sufficient thrust clear-
ance.

Thrust clearahce (Reference): ~*
0.15 — 0.55 mm (0.0059 — 0.0217 in.) ’ “

lf the thrust clearance is not sufficient, loosen the 2 injection
pump nuts and the 3 pump stay bolts, than retighten them.
If the thrust clearance is still not sufficient, remove the timing
gear cover and then reinstall it.
4. INSTALL TIMING BELT (See page EM-18)
5.; INSTALL INJECTION PIPES (See page FU-13)
6. - INSTALL INTAKE PIPE (See page EM-64)
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co-1
COOLING - COOLANT

COOLANT €
INSPECTION on
HINT: creme me cert cman ne
Check the coolant level when the engine is cold.
1... CHECK ENGINE COOLANT LEVEL AT RADIATOR RESERVOIR
The engine coolant level should be between the ”L” and ”F” lines.
If low, check for leaks and add "Toyota Long Life Coolant” or equivalent up to between the "L” and ”F” lines.
2. CHECK ENGINE COOLANT QUALITY
(a) Remove the radiator cap.
CAUTION: may ort ” a
To avoid the danger of being burned, do not remove the radiator cap while the engine and radiator
are still hot, as fluid and steam can be blown out under pressure.
(b) There should not be excessive deposits of rust or scale around the radiator cap or water filler hole, and

the coolant should be free from oil. .
If excessively dirty, clean the coolant passages and replace the coolant. N
(c) Reinstall the radiator cap. ~

Ooo Ue !
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CcO-2
COONS — COOLANT

€ REPLACEMENT
; CAUTION: UATE RAN

To avoid the danger of being burned, do not remove the ra-
diator cap while the engine and radiator are still hot, as fluid

floves and steam can be blown out under pressure.
1. DRAIN ENGINE COOLANT .
(a) Remove the radiator cap. “8 3%

¢ “3 pra “!" eri neewted of qu Insisy a han ac

men Ate

Engine (b) Loosen the radiator drain plug (on the right side of the ra-

Drain diator lower tank) and engine drain plug (on the oil cooler
Plug cover), and drain the coolant.

, (c) Close the drain plugs. ut J
Torque: 8 N.m (80 kgf.cm, 69 in.-ibf) for Engine

ins!” | 2. > FILL ENGINE COOLANT 4 32980¥
Radiator (a) Slowly fill the system with coolant. ”
Drain « Use of improper coolants may damage engine cool-

Y PUG gosats Ing system.
« Use "Toyota Long Life Coolant” or equivalent and

mix it with plan water according to the manufactur-
er’s directions.

« — Using of coolant which includes more than 50 %
[freezing protection down to -35°C (-31°F)] or 60
% [freezing protection down to -50°C (-58°F)] of
ethylene—glycol is recommended but not more than
70%.

NOTICE:

* Do not use an alcohol type coolant or plain water
alone.

* The coolant should be mixed with plain water (prefer-
ably demineralized water or distilled water).
Capacity:
9.5 liters (10.0 US qts, 8.4 Imp. qts)

(b) Reinstall the radiator cap.
(c) Start the engine, and bleed the cooling system.
(d) Refill the radiator reservoir with coolant until it reaches the

*F’ line.
CHECK ENGINE COOLANT FOR LEAKS
CHECK ENGINE COOLANT SPECIFIC GRAVITY COR-
RECTLY

Po



co-3
COOLING — WATER PUMP.

WATER PUMP «
~

. NT coma
COMPONENTS wa “RPU.

VSV for No.1 Intake VSV for No.1 Intake VSV for No 2 Intake
Constrictor Control Constrictor Control Cons’ 21 Control

Vacuum Hose Connector Connector

tes
Oil FillerCap

Constrictor
No.2 Intake 7

Control | ——
@ Gasket}

‘

\ SealWasher .
No.2 Air Hose —f
war Clamp £2 1

ee No.1 Camshaft '
Timing Pulley__.-- .Accelerator

Cable Bracket

SAT Idler ntey ) a
A gor Timing Belt \_s

‘a Tensioner,.---"”

§

i

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

pea

N-m (kgf-cm, ft-lbf) | : Specified torque

y @ Non-reusable part seq
A10775
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7 COOLING — WATER PUMP.

aisin: Vav « 1 WAAR

be eareceer meng

rf i

-190

21 (210, 15)

Alternator Bracke

we . . oa
“2 aaa

Water Pump ><

Gasket Water Pump
Cover

Water Pump

. . Qu
Fluid Coupling trogdD

;

N-m (kgf-cm, ft:lbf) |‘ Specified torque

mp 1

@ Non-reusable part
* Precoated part

gow og Be
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COOLING ~ WATER PUMP

PU7I7

\

P13086

REMOVAL
1. "DRAIN ENGINE COOLANT

(a)

(b)

(c)

REMOVE DRIVE BELTAS, FAN AND WATER PUMP
PULLEY | ‘ |
Stretch the belt tight and loosen the 4 pump pulley set
nuts. | “ic
Loosen the pivot bolt and adjusting lock bolt.
Loosen the adjusting bolt, and remove the drive belt.
Remove the 4 nuts, fan and fluid coupling assembly and
pulley.
REMOVE TIMING BELT AND IDLER PULLEY
(See page EM-13)
REMOVE NO.1 CAMSHAFT TIMING PULLEY
(See page EM-13)
REMOVE CAMSHAFT OIL SEAL RETAINER
(See page EM-24)

REMOVE WATER PUMP
Remove the lock bolt, pivot bolt and alternator.

Remove the 4 bolts and alternator bracket.

Remove the 5 bolts, 2 nuts, water pump and gasket.
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COOLING — WATER PUMP

Water Pump Cover

Sad
e

P12681

(d) Remove the bolt, water pump cover and gasket.
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CcoO-7
- COOLING — WATERPUMP

INSPECTION. ~
1. “INSPECT WATER PUMP aoa Sa (
Turn the pulley and check that the water pump bearing moves
smoothly and quietly.
If necessary, replace the water pump. ; J, ~

‘ . |
«

Teh ~ am |

2. - INSPECT FLUID COUPLING ~
Check the fluid coupling for damage and silicon oil leakage.
If necessary, replace the fluid coupling.

a
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~_ COOLING —_WaATERFUMP

INSTALLATION
~ -

= | 4. INSTALL WATER PUMP ASSEMBLY <TM.
(a) _ Install a new gasket to the water pump cover. »

coawo-en

/
{

*

~

Pe a N\ 2 .
]

. /

’

\

New Gasket

) pone "

4

(b) Temporarily install the water pump and water pump cover
spiel lie with the bolt.

“es a oN,
=~ _

[ / “ : —
‘ >
Ne 4S

~ —

180998 “

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

(d) Temporarily install the water pump with the 5 bolts and 2
nuts.

(e) Tighten the bolts and nuts.
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

P11709

(f} Install the alternator bracket with the 4 bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

P11717



7 GoouNG — WATER PMP
will co-9

Pivot Bolt

P1718

Pink Painted
Mark

>

Black Painted
Mark

1 09514

(g) install the alternator with the pivot bc 3~d lock bolt. 4 4
“Torque: :

21 Nem (210 kgf-cm, 15 ft-lbf) for Lock bo 7" 8 ~
62 N-m (620 kgf-cm, 45 ft-Ibf) for Pivot bolt

2. INSTALL CAMSHAFT OIL SEAL RETAINER |
(See page EM-34) |

3. INSTALL NO.1 CAMSHAFT TIMING PULLEY
(See page EM-18) '

4. INSTALL IDLER PULLEY AND TIMING BELT :
(See page EM-18) |

5. INSTALL WATER PUMP PULLEY, FAN AND DRIVE
BELT E

i

~ AY

pe a
NL

A fe .
_ - Oe
at ‘ Ne(a) Install the pump pulley, the fluid, fan and coupling assem- | co.

- _ bly with the 4 nuts.
HINT: -
When intalling the fluid coupling on the water purnp, must intall
it by making the marking color of the bolt of the water pump and
the marking color of the fulid coupling meet.
(b) Place the drive belt on each pulley.

a . | |
micros

Stretch the belt tight and torque the 4 nuts.
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)
Adjust the drive belt deflection (See page CH-2)
FILL WITH ENGINE COOLANT '
START ENGINE AND CHECK FOR COOLANT LEAKS

i
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~__ COOLING —_ THERMOSTAT

THERMOSTAT «

COMPONENTS

Jo ene of
Pr Ce

@ Gasket

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

Water Inlet |



COOLING — THERMOSTAT

e REMOVAL
ye HINT ;

~ Removal of the thermostat would have an adverse effect, caus-
sage ing a lowering of cooling efficiency. Do not remove the thermo-

stat, even if the engine tends to overheat. vt '
1. DRAIN ENGINE COOLANT }
2. DISCONNECT RADIATOR LOWER HOSE |

EN
- oe

in ee ce

3. REMOVE WATER INLET AND THERMOSTAT ~~“
(a) Remove the 3 bolts and water inlet from the cylinder

block.
(bo) Remove the thermostat. “ = -=-
(c) Remove the gasket from the thermostat.

=e |
aSo4s55
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“COOLING — THERMOSTAT

B09317

24124

$05683

INSPECTION -
INSPECT THERMOSTAT
HINT:
The thermostat is numbered with the valve opening tempera-
ture.

i al

‘

(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.

ij

'
1

i

(c) Check the valve lift.
Valve lift: 10 mm (0.39 in.) or more at 95 °C (203°F)

If the valve lift is not as specified, replace the thermostat.

(d) Check that the valve is fully closed when the thermostat
1s at low temperatures (below 40°C (104°F)).

If not closed, replace the thermostat.
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COOLING — THERMOSTAT

809318

INSTALLATION HOTAK
1. PLACE THERMOSTAT IN CYLINDER BLOCK no
(a) _ Install a new gasket to the thermostat.

a mes th

sa@td 8 nist

(b) Install the thermostat with the jiggle valve upward.
HINT:
The jiggle valve may be set within 30° of either side of the pre-
scribed position.

2. INSTALL WATER INLET TO CYLINDER BLOCK
Install the water inlet with the 3 bolts.

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)
NOTICE:

Torque the 2 upper bolts first.
3. FILL WITH ENGINE COOLANT “
4. START ENGINE AND CHECK FOR COOLANT LEAKS



co-14

RADIATOR e Se
ON-VEHICLE CLEANING one

. . ~y
Using water or a steam cleaner, remove any mud and dirt from the radiator core.
NOTICE: i ais it /
if using a high pressure type cleaner, be careful not to deform the fins of the radiator core. (I.e. Main-
tain a distance between the cleaner nozzle and radiator core.) - / .

=*> COOLING -— RADIATOR
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ING — RADIATOR

e

te

Radiator Cap

01242 200570

he

nt

Radiator
Tester

o

ON-VEHICLE INSPECTION 1:
1. REMOVE RADIATOR CAP — |
CAUTION:
To avoid the danger of being burned, do not remove the ra-
diator cap while the engine and radiator are still hot, as fluid
and steam can be blown out under pressure. ,

‘

or 3

; ro)

an , - &
2. INSPECT RADIATOR CAP
NOTICE: '
« _ If the radiator cap has contaminations, always rinse

it with water.
° Before using a radiator cap tester, wet the relief valve

~* and pressure valve with engine coolant or water.
«\ When performing steps (a) and (b) below, keep the

tester at an angle of over 30° above the horizontal.
(a) Using a radiator cap tester, slowly pump the tester and

check that air is coming form the vacuum valve.Pump speed: 1 push / (3 seconds or more) |
NOTICE: |
Push the pump at a constant speed. |
lf air is not coming from the vacuum valve, replace the radiato!
cap.

(b) Pump the tester and measure the relief valve opening
pressure.

Pump speed: 1 push within 1 second |
NOTICE:
This pump speed is for the first pump only (in order to close
the vacuum valve). After this, the pump speed can be re-
duced.

Standard opening pressure:
_’ 93-125 kPa (0.95 — 1.25 kgf/cm2, 10.7 — 14. 9psi) |

Minimum opening pressure:
~~ 59 kPa (0.6 kgf/cm2, 8.5 psi)
HINT:
Use the tester’s maximum reading as the opening pressure.
If the opening pressure is less than minimum, replace the radia-

tor cap. ;
3. INSPECT COOLING SYSTEM FOR LEAKS
(a) _ Fill the radiator with coolant, and attach a radiator cap tes-

ter.

(b) Warm up the engine.
(c) Pumpitto 118 kPa (1.2 kgf/cm?, 17.1 psi), and check that

the pressure does not drop.
If the pressure drops, check the hoses, radiator or water pump
for leaks. If no external leaks is found, check the heater core,
cylinder block and head.
4. REINSTALL RADIATOR CAP
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“COOUNG — RADIATOR

COMPONENTS .- + :
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Radiator Support
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O-Ring /

O-Ring

a

Lower Tank

' 7-T.0r ~

Drain Plug
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COOLING ~ RADIATOR

P Bo9277

DISASSEMBLY
1. “REMOVE RADIATOR SUPPORTS
Remove the 2 bolts, nuts, pipe, bushing and radiator support.
Remove the LH and RH supports. ~ 4
2. REMOVE RADIATOR CAP

. REMOVE DRAIN PLUG
(a} Remove the drain plug.
(b) Remove the O-ring.

4. 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 that
dimension ”B” is as shown in the illustration.
Dimension B: 0.2 — 0.3 mm (0.008 — 0.012 in.)

NOTICE:
If this adjustment fs not done the claw may be damaged.

5. UNCAULK LOCK PLATES
Using SST to release the caulking, squeeze the handle until
stopped by the stopper boit.

SST 09230-01010 \
badk i

He og |
| 4
| mo

ne

oo
 

—

©

6. REMOVE TANKS AND O-RINGS
Lightly tap the radiator inlet or outlet (or bracket of the radiator)
with a soft-faced hammer, and remove the tank and the O-ring.

'

| ~ Ce '
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COOLING — RADIATOR

Lock Plate Lock Plate

7 NE

J © Normal |X R

O-Ring X Twisted
CO0317

cOoNa-02

REASSEMBLY
1. INSPECT LOCK PLATE FOR DAMAGE
HINT:
« — If the sides of the lock plate groove are deformed, reas-

sembly of the tank will be impossible.
e — Therefore, first correct any deformation with pliers or simi-

lar object. Water leakage will result if the bottom of the

lock plate groove is damaged or dented.
NOTICE:
The radiator can only be recaulked 2 times. After the 2nd
time, the radiator core must be replaced.

| aeSf | othe
tot Mic pel| “, sate oF ~~ a

vm TY

2. INSTALL NEWO-RINGS AND TANKS
(a) After checking that there are no foreign objects in the lock

plate groove, install a new O-ring without twisting it.
HINT:
When cleaning the lock plate groove, lightly rub it with sand pa-
per without scratching it.

~ | ~
t | QL f ¥* A

(b) Install the tank without damaging the O-ring.
(c) Tap the lock plate with a soft-faced hammer so that there

is no gap between it and the tank.

ast

3. ASSEMBLE SST
SST 09230-01010, 09231-14010

(a) _ Install the punch assembly to the overhaul handle, insert-
Ing 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” is as shown in the illustration.
Dimension ”B”: 8.4 mm (0.331 in.)
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COOLING — RADIATOR

ripgy anit > vin faites bve +

09016

Bog017

4. CAULK LOCK PLATE :
(a) “Lightly press SST against the lock plate in the order

shown in the illustration. After repeating this a few times,
fully caulk the lock plate by squeezing the handle until
stopped by the stopper bolt.
SST 09230-01010 -

te ~

4 (9) |
Fea) 4

niiw ¢ 2. po
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A ae

HINT:
« Do not stake the areas protruding around the ports.

« — The points shown in the rib sides near here cannot be
staked with SST. Use pliers similar object and be careful
not to damage the core plates.

(b) | Check the lock plate height (H) after completing the caluk-
ing.

Plate height (H):
7.40 - 7.80 mm (0.2913 — 0.3071 in.)

If not within the specified height, adjust the stopper bolt of the
handle again and caulk again.
5. INSTALL RADIATOR CAP
6. INSTALL DRAIN PLUG
(a) Install a new O-ring to the drain plug.
(b) Install the drain plug.
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COOLING - RADIATOR

Lock
Plate

O-Ring

P23709

7. CHECK FOR WATER LEAKS
(a) ighten the drain plug.
(b) Using SST, plug the inlet and outlet pipes of the radiator.

SST 09230-01010
(c) Using a radiator cap tester, apply pressure to the fadiator.

Test pressure: 147 kPa (1.8 kgf/cm2, 26 psi)
(d) Submerge the radiator in water.

Fe, “ ang

(e) Inspect for water leaks.
HINT: sy |
On radiators with resin tanks, there is a clearance 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 sub-
merged in waiter. Therefore, before doing the water leak test.
first swirl the radiator around in the water until all air bubbles dis-
appear.

8. INSTALL RADIATOR SUPPORTS
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

vanes —
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LUBRICATION _—

LU-1
OMLAND FILTER

Recommended Viscosity (SAE):

TEMPERATURE RANGE ANTICIPATED
BEFORE NEXT OIL CHANGE

ZOW-50

TSWo40 >
Cort Terre

TOWESO
, a v

< 5W=a0

a
| 30 ‘

°C-29 -18 7 44 «16 +«#27 «88
‘F200 20 40 60 80 100

B0ss42

Oil Pressure
Switch

wth,
y

antHin anions ~oalo +

Pasi

> e

7g?

a

Adhesive

$02870

OIL AND FILTER
INSPECTION
1. CHECK ENGINE OIL QUALITY
Check the oil for deterioration, entry of water, discoloring or thin-
ning

If the quality is visibly poor, replace the oil.
Oil grade:
API CF—4 or CF (You may also use AP! CE or CD)

If you use SAE 10W-30 or higher viscosity oil in extremely low
temperatures, the engine may become difficult to start, so SAE
5W-30 engine oil is recommended.
2. CHECK ENGINE OIL LEVEL
After warming up the engine and then 5 minutes after the en-

gine stops, oil level should be between the ”L” and "F” marks of
the dipstick.
If low, check for leakage and add oil up to the ”F” mark.
NOTICE:
Do not fill with engine oil above the ”F” mark.

3. CHECK OIL PRESSURE
Using a 24 mm deep socket wrench, remove the oil pres-
sure switch.

(b) _ Install an oi! pressure gauge.
(c) | Allowthe engine to warm pu to normal operating tempera-

ture.

(d) Check the oil pressure.
Oil pressure:

At idie 29 kPa (0 3 kgfiem?, 4 3 psi) or more

At 3,000 rom 245 kPa (2.5 kgf/cm?, 33 pst) or more

(e) Remove the oil pressure gauge. ce '

| |yy | ~ “—— aw HY :
i | ; \ Yao !

\d) - |
fp ate (0) j > a ra

(f) | Apply adhesive to 2 or 3 threads of the oil pressure switch.
Adhesive:
Part No. 08833-00080, THREE BOND 1344, LOCTITE
242 or equivalent
Reinstall the oil pressure switch.
Start the engine and check for oil leak.

Qf —
i J



Lu-2 VUTIALeEU Ly ANULEW OUIduel CIUISef Gull CUTTI
“LUBRICATION — _ OfLAND FILTER

€ REPLACEMENT
CAUTION: . coon A

:~ »a-° Prolonged and repeated contact with mineral oil will
mtd oe nah as result in the removal of natural fats from the skin,

IIA SQ AS IO api mole ure ony’

ty art orelac:

’

leading to dryness, irritation and dermatitis. In addi-
tion, used engine oil contains potentially harmful
contaminants which may cause skin cancer. _ _ |

. Care should be taken, therefore, when changing en-
gine oil to minimize the frequency and length of time

oe yds

3. n your skin is exposed to used engine oil. Protective
clothing and gioves that cannot be penetrated by oil
should be worn. The skin should be thoroughly

ot . a. washed with soap and water, or use water—less hand
i ae cleaner, to remove any used engine oil. Do not use

gasoline, thinners, or solvents.
aoe ° In order to preserve the environment, used oil and

. used oil filter must be disposed of only at designated

- ~ disposal sites.
1. DRAINENGINEOIL 2. 2.

.. .-., (&) Remove the oil filter cap. ~ a
wey i (b) Remove the oil drain plug, and drain the oil into a contain-

. er.

AoA gy ac! ~ an ; yo me b
apiecerate ctpaan as ~ : =8 . .

eweas"d in crt ae fb) ik
, \

~ ~ ra CT ome | wan \ _

REPLACE OIL FILTER
Using SST, remove the oil filter.
SST 09228-10002

HINT:
As the oil in the filter flows out through the drain hose, place the
drain oil container under the drain hose.
(b) Clean the oil filter contact surface on the oil filter mount-

ing.
(c) Lubricate the fitter rubber gasket with clean engine oil.

a) {

i

2.

{a)

anctinn yin A,
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LUBRICRTION — OILAND FILTER
LU-3

Bo9324

(d) Tighten the oil-filter by hand until the rubber gasket con
“tacts the seat of the filter mounting.

(e) Using SST, give it an additional! 3/4 turn to seat the filter.
SST 09228-10002

3. FILL WITH ENGINE OIL
(a) Clean and install the oil drain plug with a new gasket.

nan MOD

Torque: 34 N.m (350 kgf-cm, 25 ft-Ibf)
(b) _ Fill with fresh engine oil.

Capacity: r Y

Drain and refill w/ Oil filter change

w/o Oil filter change

7 O liters (7 4 US qts, 6 2 Imp qts)

6 4 liters (6 8 US qts, 5 6 imp qts)

Dry fill 7 Shters (7 9 US gts, 6 6 Imp gts)

(c) Reinstall the oil filter cap
4. START ENGINE AND CHECK FOR OIL LEAKS
5. RECHECK ENGINE OIL LEVEL

put
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LUBRICATION ~ OIL PUMP.

OIL PUMP Ps . |
¥ ~ i LUGHX-01ee —_

COMPONENTS :

VSV for No.1 Intake VSV for No.1 Intake VSV for No.2 intake
Constrictor Control Constrictor Control © Constrictor Control

Vacuum Hose Connector Connector

PCV Pipe 9 (90, 78 in.-Ibf)

4 # x10
Oil Filler Cap

PCV Hose

telasg wens Cylinder Head CoverVSV for
No.2 Intake
Constrictor
Controlg Pert

Cl : ; ajamp Seal <7 cee .
2 No.2 Air Hose \\e | Washer @ Gasket '

Clamp ! .

Accelerator
* Cable Bracket .

Clip No.1 Camshaft ;Timing Belt Cover b Timing Pulley ©
a ys P

Timing Bett OF Se

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange
Gasket

N-m (kgf-cm, ft-bf) | : Specified torque
y @ Non-reusabie part

A10776
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LUBRICATION — OIL PUMP.

Alternator
Camshaft Oil Seal Retainer

Water Pump
@Gasket Cover

TRARY

Fluid Coupling

, Injection Pump@ Crankshaft — 5 Drive Gear
Fromt Oil Seal

Crank Shaft Paley 6 ‘ mt :
323 (3,700, 268) x- ay ) -

' Plate OD No.2 Idler 9724 Ring
4 Washer ; exer (dler Sub Gear

O-Ring Oy No.1 Idler Gear wee
@ Injection Pump Drive” grag Ring SubGear gag )

Gear Oil Seal ps ‘Z \dler Gear Shaft

. Wave Washer

° , o> naa Idier Gear Spring
: Specified torque Idler Gear Spring ¢ 2,

@ Non-reusable part Wave Washer $ - e
x Precoated part Thrust Plate 08501



LU-6 Donated by Andrew Schauer cruisercult com
LuBfCATION — CILPOMSTM '

a
— wee a oe ~ we dealt wniametlA 2

PVD

* Taper Screw Plug

Relief Valve !

4

om

[21 (210, 15) || [13 (130, 9) |

ig

Alternator Adjusting Bar

; é
: gi

“o

*erot a * -
> 3

ao Eu ; Drain Plug
; 2B

>

Low Engine Oil Level
an Warning Sensor

N-m (kgf-cm, ftlbf) |: Specified torque pm 19 ‘ (Bp Connector

@ Non—reusable part
%& Precoated part

memenmamaeneae a es ee 09001



Donated by Andrew Schauer cruiserculf.com LU-7
LUBIFERTION. — OPIN _

isdese bh:

Pi2877

.

REMOVAL
HINT: '
When repairing the oil pump, oil pan and strainer should be re-
moved and cleaned.
1.
2.
3.

4.
5.

DRAIN ENGINE COOLANT ‘
DRAIN ENGINE OIL ’
REMOVE DRIVE BELT, FAN AND WATER PUMP
PULLEY (See page CO-5) -
REMOVE TIMING BELT (See page EM-13) -_
REMOVE TIMING GEARS (See page EM-24) _____

Now

bh leveomanssnmmmummers mais saan

’ ‘REMOVE ALTERNATOR ADJUSTING BAR .
Remove the lock bolt.

&

Remove the bolt and adjusting bar. SK TM
REMOVE ALTERNATOR AND ALTERNATOR BRACK-
ET (See page CO-5)
REMOVE WATER PUMP (See page CO-—5)

~ se en

ne ea wee

REMOVE OIL LEVEL SENSOR
Disconnect the oil level sensor connector. aRemove the 4 bolts and oil level sensor. >

] y

iS ~v
| a “e

| ai ee |
REMOVE OIL PAN -7 7 i
Remove the 22 bolts and 2 nuts. f aS



Lu-s vonated by Andrew ocnauer cruisercult ComLUBRICATION — OfL PUMP |

P12259

Pi2472

12471

(b) Insert the blade of SST between the cylinder block and oui
“pan, and cut off applied sealer and remove the oil pan.

‘ite, SST 09032-00100
NOTICE: ; |
« Donotuse SST for the oll pump body side and rear on

seal retainer.
« Becareful not to damage the oil pan flange.

a é A |
11. REMOVE OIL STRAINER ‘
Remove the 2 bolts, 2 nuts, oil strainer and gasket.

- {

12, REMOVE OIL PUMP (TIMING GEAR CASE) ~
(a) Before removing the 2 nuts holding the timing gear case

to the injection pump, check if the injection pump period
lines are aligned.

If not, place new maichmarks for reinstallation. *
(b) Remove the 2 nuts.

e 7

{c) Remove the 8 bolts and union bolt.

i |
db a

(d) Using a plastic-faced hammer, lightly tap out the timing
gear case.

(e) Remove the 3 O-rings. ae

|
| er
hot



LUBRICATION. — OIL PUMP.

tus

4 P12239

DISASSEMBLY
1. REMOVE DRIVE ROTOR
Pull out the driven rotor.

am —_—

ee
2. REMOVE RELIEF VALVE
Remove the plug, gasket, spring and relief valve.



LU-10
LUBMICATION — Of PUMP*

Feeler
Gauge

[S)

Precision Straight Edge
P12108

LueI0-01

INSPECTION.
1. INSPECT RELIEF VALVE
Coat the valve with engine oil and check that it falls smoothly
into the valve hole by its own weight.
If it doesn’t, replace the relief valve. If necessary, replace the
oil pump assembly.
2. INSPECT DRIVE AND DRIVEN ROTORS .
(a) Place the driven rotor into the oil pump body. NY

(b) Inspect the rotor tip clearance. ~
Using a feeler gauge, measure the clearance between

the drive and driven rotor tips.
Standard tip clearance: 4
0.060 — 0.160 mm (0.0024 — 0.0063 in.) ~~
Maximum tlp clearance: 0.21 mm (0.0083 in.)

If the tip clearance is greater than maximum, replace the timing
gear case.

,

: *

(c) Inspect the rotor body clearance.
Using a feeler gauge, measure the clearance between
the driven rotor and body.
Standard body clearance:
0.100 — 0.170 mm (0.0039 - 0.0067 in.)

Maximum body clearance: 0.20 mm (0.0079 in.)
If the body clearance Is greater than maximum, replace the tim-
Ing gear case.

{d) Inspect the rotor side clearance.
Using a feeler gauge and precision straight edge, mea-
sure the clearance between the rotors and precision
straight edge.
Standard side clearance:
0.030 — 0.090 mm (0.0012 — 0.0035 in.)
Maximum side clearance: 0.15 mm (0.0059 in.)

If the side clearance is greater than maximum, replace the tim-
ing gear case.



tun
LUBRICATION — _O!L PUMP __+

+r

REASSEMBLY ae
Ey 1. “INSTALL RELIEF VALVE

(a) Insert the relief valve and spring into the installation hole
Relief Valve of the timing gear case.

BS. Spring (b) Install a new gasket and the plug. :
, 4 Piug | g Torque: 42 N-m (425 kgf-cm, 31 ft-Ibf)

a] New Gasket On ae
237 1 .

2. INSTALL DRIVE AND DRIVEN ROTORS
Install the driven rotor into the pump.

Driven
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€ INSTALLATION use 4
‘3 4, + INSTALL OIL PUMP (TIMING GEAR CASE)

qc (a) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the timing

* gear case and cylinder block.
« Using a razor blade and gasket scraper, remove all

the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

Le * Thoroughly clean all components to remove all the
loose material.

~ Ay Using a non-residue sdlverif, clean both sealing
. surfaces.

~ uu we NS

4
“ t

‘ i
re

(b) Apply seal packing to the timing gear case as shown in the
CORRECT WRONG illustration.

Seal packing: Part No. 08826-00080 or equivalent
NOTICE:
Aroid applying an excessive amount to the surface.

« Install a nozzle that has been cut toa 3—5 mm (0.12
— 0.20 in.) opening.

* Parts must be assembled within 3 minutes of ap-
P1200 plication. Otherwise the material must be removed

and reapplied.
* Immediately remove nozzle from the tube and rein-

stall cap.

(c) Place a new gasket into the groove of the timing gear
case as shown in the illustration.
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O-Ring 12102

P12472

“Ff 416 N.m (160 kgf.cm, 12 ft-Ibf) for Union bolt

Period

(d) Install 3 new O-rings to the cylinder block and injection
“pump.

(e) _ Install the timing gear case.

‘ a 5 5

Sy

1 > NG
j

(f} | The matchmark on the No.1 balance shaft driven gear
should be aligned with the ”2” mark.

(g) Align the mark on the oil pump drive gear with the mark
on the timing gear case.

(fh) * ‘Install the 8 bolts and union bolt. ~ i
Torque: ae
13 N.m (130 kaf-cm, 9 ft-Ibf) for Bolt

(i) Install the 2 nuts holding the injection pump to the timing
gear case.

Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf) for bolt
(j) | Check that the injection pump period lines (or match-

marks) are aligned by tilting the injection pump.

won

2. POUR ENGINE OILINTO OILPUMP - -—— |
(a) Remove the taper screw plug. “

envios4 ised
. \

- . a A

Peers . a j
Prey
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- Adhesive

P13102

(b) Pour in approx. 20 cc (0.12 cu in.) of engine oil into the oil

Pump. Cel”

(c) Apply adhesive to 2 or 3 threads of the taper screw.
Adhesive:

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

(d) Install the taper screw plug.

|
3. INSTALL OIL STRAINER ~
install a new gasket and the oil strainer with the 2 bolts and 2
nuts.

Torque: 8 N-m (80 kgf-cm, 69 in.-Ibf)
4. INSTALL OIL PAN :
(a) Remove any old packing (FIPG) material and be careful

not to drop any oil on the contact surfaces of the oil pan
and cylinder block.

« — Using a razor blade and gasket scraper, remove allBoss13

7 the old packing (FIPG) material from the gasket sur-
pom antot:, .aotesin edt: sd anu S a, faces and sealing groove.

: * Thoroughly clean all components to remove all the
. aa loose maternal. ~, ~ RYN

age it m, ant « Using a non-residue solvent, clean both sealing
n ~ HR go tk surfaces.

. NOTICE:
Do not use a solvent which will affect the painted surfaces.

} __ ”

a (b) * Apply seal packing to the oil pan as shown in the illustra-
tion.

Seal Packing © Seal packing: Part No. 08826 —00080 or equivalent
° Install a nozzle that has been cut toa3-—5mm (0.12

A B , — 0.20 in.) opening.
\ —— y « Parts must be assembled within 5 minutes of ap-

ra i. plication. Otherwise the material must be removed
fa fe and reapplied. “oy

A B praia * — Immediately remove nozzle from the tube and rein-
stall cap.
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LUBRICATION —__O!L PUMP.

(c) Install the oil pan with the 22 bolts and 2 nuts.
“Forque: 16 N-m (165 kgf-cm, 12 ft-Ibf)

ite

ond . 100 32

&, eel 5 Ng

Bo9002
iaey G

=> x

5. INSTALL OIL LEVEL SENSOR {
| (a) _ Install the oil level sensor with the 4 bolts.

a! :
6
7

) Connect the oil level sensor connector.
INSTALL WATER PUMP (See page CO-8)

. INSTALL ALTERNATOR AND ALTERNATOR BRACK-
= ET (See page CO-8)

Se
tal jorznD @ ~ &

P12257
nd

8. INSTALL ALTERNATOR ADJUSTING BAR
install the adjusting bar with the bolt and lock bolt.

Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)
9. INSTALL TIMING GEARS (See page EM-34)
10. INSTALL TIMING BELT (See page EM-18)
11. INSTALL WATER PUMP PULLEY, FAN AND DRIVE

BELT (See page CO-8)
12. FILL WITH ENGINE OIL ,

pize77| 13. FILL WITH ENGINE COOLANT
14. START ENGINE AND CHECK FOR OIL LEAKS

yom ——_ 15. RECHECK ENGINE OIL LEVEL
a & aa
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LUBRICATION - CL COOLER'’

OIL COOLER
COMPONENTS

LuoH-01|
VSV for No.1 Intake VSV for No.1 Intake
Consirictor Control Constrictor Control Connector

PCV Pipe yy

all oy iPCV Hose 7 !

Vacuum Hose d

VSV for No.2 Intake
Constrictor Control Connector

Injection Pipe
VSV for No.2 Intake

c V9 Constrictor Control "y
Intake Pipe——-f TM-.! f\\ 2 ea

Clamp —e i } -<No.2 Air Hose —H a Seal Washer
Clamp — ow: @ Gasket ‘e a

Accel Clamp ~
Accelerator y f —

ble Bracket &Cable Br fs
AY () Cylinder Block Insulator .

No 2 Camshaft _
Timing Pulley Engine Speed

Sensor Connector

No.2 Camshaft Timing Fuel Hose
Pulley Flange

Injection
Pump

Timing Belt Tensioner Spill Control Valve
oe Connector

Injection Correction
Resister Connector

\— Timing Belt Fuel Temp.
Sensor Connector

Teming Belt Cover "i . |
Timing Control
Valve Connector

‘\,. 8 — Chp
w* Gasket

N-m (kgf-cm, ft-lbf) | : Specified torque
y @Nor-reusable part

09238
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LU-17

VacuurPipe
THA...

@ Gasket

@ Non-reusable part
Y

eee gee Sy [89 200, 129)

ee ee sare
. _ “ae a Spring

FOUR ee me @OiFilter O—Reliet Valve ——
VO ee SO Relief Valve Body

<—_————— Oil Pressure Switch
Connector ss

Engine Wire Clamp
WA ay ate 16 | A aye “

. ah ab —F
ALS. ~re. an

Engine Oil ~ TM i
Drain Hose moo

~*~ S

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

@ Gasket

~

ay
;

hos 44
~
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e REMOVAL . a
DRAIN ENGINE COOLANT

wel

aa
n

P11615

P12265

1
2. REMOVE TIMING BELT (See page EM-13) j
3. REMOVE INJECTION PIPES (See page FU-5)
4. REMOVE INJECTION PUMP (See page FU-18)

5. REMOVE OIL DIPSTICK AND GUIDE
(a) Remove the nut and oil dipstick guide assembly.
(b) remove the O-ring from the oil dipstick guide.
6. REMOVE OIL FILTER (See page LU-2) /

7. REMOVE OIL COOLER AND OIL COOLER COVER AS-
SEMBLY

(a) Remove the 2 nuts and disconnect the vacuum pipe.
(b) Remove the 13 bolts, oil cooler, oil cooler cover assembly

and gasket.
ca

—

8. REMOVE OIL PRESSURE SENDER GAUGE
Remove the oil pressure sender gauge from the oil cooler cov-
er.

Nw

we
s

&

u

: a

9. SEPARATE OIL COOLER AND OIL COOLER COVER
Remove the 4 nuts, oil cooler and 2 gaskets from the oil cooler
cover.

aumal bereeae : CR es imi



LUBRICATION. —
LU-19

ON TOOLER

P12263

10. REMOVE RELIEF VALVE —,
Rem6vVe the relief valve from the oil cooler cover. ]

| =~

LL No| i
/

Jaan s 
i

11. REMOVE DRAIN PLUG
Remove the drain plug from the oil cooler cover.
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SHO ott

OO9000000000

| ="
Luos64

yarion yal-

P12262

Luts

INSPECTION . a. ae
1. INSPECT RELIEF VALVE ~ j caAC]
Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the relief valve.

é TM janah
o

2.7 INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.

i 1

}

tessa
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Y. Bo9262

INSTALLATION
1. INSTALL ENGINE DRAIN PLUG
Install the engine drain plug to the oil cooler cover.

Torque: 8 N-m (80 kgf-cm, 69 in.-ibf)
A

doe |
f * *

wes! |
2. ) INSTALL RELIEF VALVE
Install a new gasket with the relief valve. |

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

<~ ig

ala QO oS “—
be

3. ASSEMBLY OIL COOLER AND OIL COOLER COVER
Install 2 new gaskets and the oil cooler to the oil cooler cover
with the 4 nuts.

Torque: 16 N-m (160 kgf-cm, 12 ft-lbf) |
? a

ee
St | be

QBHO er | laa |
ig aed fa - /

4. INSTALL OIL PRESSURE SENDER GAUGE
_(a) Apply adhesive to 2 or 3 threads of the oil pressure sender

gauge.

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

&

(b) _ Install the oil pressure sender gauge.
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LOBRICATION ~ Of COOLER”

New
O-Ring

P11859

\ mY P11615

5. INSTALL OIL COOLER AND OIL COOLER COVER AS-
“SEMBLY nen ;

Install a new gasket, the oil cooler and oil cooler cover assembly
with the 13 bolts. we '

Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf) :
6. INSTALL OIL FILTER (See page LU-2) 5

paces

7. INSTALL OIL DIPSTICK GUIDE AND OIL DIPSTICK
(a) _ Install a new O-ring to the dipstick guide.

tb)” Thstalf the oil dipstick guide assembly with the nut.
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf)

8. INSTALL INJECTION PUMP (See page FU-25)
9. INSTALL INJECTION PIPES (See page FU-—13)
10. INSTALL TIMING BELT (See page EM-18)
11. FILL WITH ENGINE COOLANT
12. START ENGINE AND CHECK FOR LEAKS
13. CHECK ENGINE OIL LEVEL ras -.
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LUBRICATION, — Off. NOZZLE

*OIL NOZZLE
COMPONENTS

Oil Pan

76 (165, 12)

N-m (kgf-cm, ft-lbf) | . Specified torque

y @ Non-reusable part

16 (165, 12)

Low Engine Oil Level
Warning Sensor Connector

@ Gasket —@ R

’
Drain Plug
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LUBRICATION — ONNOZZCE

REMOVAL
1. DRAIN ENGINE OIL mos repens ome
2. REMOVE OIL PAN (See page LU-7)
3. REMOVE CHECK VALVE AND OIL NOZZLES
Remove the 4 check valves and oil nozzles.

Lieto
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LUBRICATION — OIL NOZZLE

it

Ly0338

cuoW-01

INSPECTION.
1. INSPECT CHECK VALVES
Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the check valve.
2. INSPECT OIL NOZZLES
Check the oil nozzles for damage or clogging. If necessary, re-
place the oil nozzle.

-

ta & RR ne
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1

{a)

(b)

N
s

a

Luaw-o1

INSTALLATION
INSTALL OIL NOZZLES AND CHECK VALVES
Align the pin of the oil nozzle with the pin hole of the cylin-
der block. 3
Install the oil nozzle with the check valve. Install the 4 oil
nozzles and check valves. it
Torque: 26 N-m (260 kgf-cm, 19 ft-Ibf)
INSTALL OIL PAN (See page LU-12) *
FILL WITH ENGINE OIL
START ENGINE AND CHECK FOR LEAKS
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~~" = _STARTING_ — PRE-HEATING SYSTEM

PRE—-HEATING SYSTEM

COMPONENTS i

Giow Plug VSV for No.1 Intake Constrictor Control VSV Connector for
No.1 intake Constrictor Control

PGV Pipe é& Vacuum Hose
VSV Connector for

PCV Hose No.2 intake Constrictor Contro!

VSV for No.2 Intake Constrictor Control

8
2 plug
: ~

No.2 Air Hose —F
we,Clamp —_—_—) Glow Plug Wire
aeae,

13 (130, 10)Accelerator Cable Bracket \ 5 Glow Plug

- 9 e 
¢ 

‘ 
'

S.0; ee tgs

whan tan

anno on a: gisrt

(S 5
'
?

N-m (kgf-cm, ft:lbf) |: Specified torque

1 |y @ Non-reusabie part & gig (Lome, 020s
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«€ INSPECTION .
— 1. INSPECT LIGHTING TIME OF GLOW INDICATOR

LIGHT
; “Turn the ignition switch ON, measure the lighting time.

I - ¥ ‘ Light lighting time (T1): Refer to the chart graph
‘ 2. INSPECT AFTER GLOW TIME

Turn the ignition switch ON, measure the time battery voltage
: is applied to terminal SREL of the preheating timer.

STOHL-O:

ag ~ ‘

After glow time (T2): Refer to the chart graph

mt
a ue

ttacd solohtea Tater Gel TVey ~ : \
18 ORS ~*- a 6 120

Pry Q T2 ~~

1 SREL gs \ 100s
\ E 4 = 80 2

Le !uu 2 3 he 605
& \ i =

[ Do i) +1 40 ©
= ! 3
xo P=- ~ Ey 1 N : 0 <<

5 “~ 0 0
Ny -20 0 20 40505560 80

\ (4) (82) (68) —(104)(122\ 131140) (176)

‘ % wo, Water Temperature °C (°F)

00296

| ‘ 3. INSPECT ENGINE ECU (See page DI-15)
4. INSPECT GLOW PLUG RELAY

: (a) Remove the glow plug relay. (Marking: SUB GLW RLY)

_ “oO —_~
“a 7

cient
oN

Engine Room R/B No.2

af NG +
Y Glow Plug Relay ~~ ° .

B09247 an /

No Continuity Ohmmeter (b) Inspect the glow plug relay continuity.
(1) Using an ohmmeter, check that there is no continu-

2 ity between terminals 1 and 2.
OO If there is continuity, replace the relay.

Ohmmeter (2) cheek that there is continuity between terminals 3
and 4.

4 If there is no continuity, replace the relay.
Continuity Q

Boo7eo
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Continuity Obhmmeter

a)
ee)

OO
Battery pos7a0

(c) Inspect the glow plug relay operation. . -
“t1) Apply battery voltage across terminals 3 and 4

(2) Using an ohmmeter, check that there is co” > uty
between terminals 1 and 2. -

If there is no continuity, replace the relay. -—.. ea pe
(d) Reinstall the glow piug relay.
5. INSPECT WATER TEMPERATURE SENSOR (See

page ED-15)

6. INSPECT GLOW PLUGS
NOTICE:

¢ Be careful not to damage the glow plug pipes as it
could cause an open circuit or shorten life of the glowtan
plugs.

* Avoid getting oil and gasoline on the glow plug when
cleaning.

« During inspection, be sure to wipe any oil of the termi-
nal and bakelite washer with a dry cloth.

¢« Becareful no to apply more than 11 V to the glow plug
as it could cause an open circuit.

Using an ohmmeter, check that there is continuity between the
glow plug terminal and ground.

a

Standard resistance: Approx. 0.72 © at 20°C (68°F)
If there is no continuity, replace the glow plug (See page
ST-4).

Torque: 13 N-m (130 kgf-cm, 10 ft-Ibf)
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. ~” # =» REPLACEMENT
Ber ~ REPLACE GLOW PLUGS

‘ac . ' NOTICE: - bo,
& * The cylinder head and glow plug hole can seize up

aad with carbon deposits. And if the glow plug is forceful-
. ly twisted when you remove it, the torsion can crack

@ez) AEM? ae the ceramic. So keep removal of the glow plugs to a
minimum.

« The heater element is ceramic. So if you drop or
r knock a glow plug even once, replace the glow plug.

fOUI8 WOlE Replace it regardless of it being new or used, having
a normal resistance value and no sign of external

“2 ou wel apemar a damage.

(a) Remove the intake pipe. (See pige EM-~44)

(b)

13094

(c)

+54 mm—+

wat Tape
P13115

! ee ye
.

Remove the glow plugs.
(1) Remove the 4 screw grommets from the glow plugs.
(2) Remove the ground wire from the glow plug.
(3) Remove the 4 nuts and glow plug connector from

the glow plugs.

€f :eupioT

(4) Using a 12 mm deep socket wrench, remove the 4
glow plugs from the cylinder head.

NOTICE:
Before reinstalling glow plugs, always first remove the car-
bon from the glow plug hole according to the following pro-
cedure.

Install the glow’plugs.
(1) Wind tape back for 54 mm (2.13 in.) from the tip of

a6 mm drill.



ST-5
STARTING ~ PRE-HEATING SYSTEM

(2) Insert the taped 54 mm (2.13 in.) of the drill into the
~ plug hole and turn the drill by hand to remove the

carbon.
77 (3) Insert a 4 mm drill into the glow plug hole and tum

S" the drill by hand to remove the carbon from the tip
i of the plug hole. ;

j

~ noe sD genes 2
i

aos mo ray '
~ {

*

“
J

i

(d)

fo ~\ { wot
! ‘

1

fon.

i €
: - a ~TM

{ois ~

(4¥ ‘using a 12 mm deep socket wrench, install the
glow plugs to the cylinder head. |

Torque: 13 N-m (130 kgf-cm, 10 ft-Ibf) e
(5) Install the glow plug wire to the glow plug.
(6) Install the glow plug connector to the glow plugs

with the 4 nuts. |

fi Poe AL anienal '
(7) Install the 4 screw grommets to the glow plugs.‘
Install the intake pipe. (See page EM-64) :

@
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iam ooe STARTING - STARTER

STARTER . _.
COMPONENTS as

Brush Holder

¢@ O-Ring

Field Frame (Field Coil) N

@ Front Bearing

Starter Housing Through Bolt

»
bey

O-Ring aa

‘ Lal

el Pinion Gear x

Ni] Stee! Ball | 'dler GearDust Protector “SD a Bearing Ne& & Return Spring
Magnetic Switch Assembly @ Terminal 30 Kit Part

Terminal Wave Washer | Terminal C Kit Part iTM U \
Nut O-Ring :

Terminal Insulator ~
" rq Outer

Terminal Insulator... Packing
Outer . Wave Washer

a 

we Terminal Nut

Terminal “ @
Insulator Contact ~ # O-Ring @
Inner Plate Terminal ° me mL Sik SY ~Lead Terminal Bolt me wa .

End Cover Os

_ % = 1 Terminal Bolt ; oN
on - Contact Plate Ne

ad Plunger Terminal Insulator
Inneroo @ Gasket

| N-m (kgf-cm, ft-lbf) | Specified torque
@ Non-reusable part 09800
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DISASSEMBLY
1. REMOVE FIELD FRAME AND ARMATURE
(a) Remove the nut, and disconnect the lead wire from the

magnetic switch terminal.

wnt

(b) Remove the 2 through bolts and O-rings.
(c) Pullout the field frame with the armature from the magnet-

ic switch assembly.
(d) Remove the O-ring from the field frame.

7k {

‘A
$04229 ~ ‘ . ~t

2. REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEARS

(a) Remove the 2 screws.

$04230

Pinion Gear (b) Remove the starter housing, return spring, pinion gear,
Idler Gear .bearing, idler gear and clutch assembly from the magnet-

Bearing . .
ic switch assembly.

3. REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from the clutch
shaft hole.

PQ5056



STARTING — STARTER

4. REMOVE BRUSH HOLDER
Using~a screwdriver, hold the spring back and disconnect the
brush from the brush holder. Disconnect the 4 brushes and re-
move the brush holder. \

eee

ff
> if

va

5. REMOVE ARMATURE FROM FIELD FRAME
Using a plastic hammer, tap the frame end to remove the arma-
ture from the field frame.

if
a

imA-O

wm - se



Donated by Andrew Schauer cruisercult COM a it sT-s
STARTING — STARTER —~

‘S8T1098

2d yhunitnes or

Ohmmeter

ST1099

$T1125

$T1100

ST0040

—e

INSPECTION.
1. “INSPECT ARMATURE COIL -._
(a) Check the commutator for open circuit.

Using an ohmmeter, check that there is continuity be-
tween the segments of the commutator.

If there is no continuity between any segment, replace the ar-
mature. ’

—

© met

(b) Check the commutator for ground. “~"
Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core. |

If there is continuity, replace the armature. i

2. INSPECT COMMUTATOR 1,
(a) Check the commutator for the dirty and burnt surfaces.
If the surface is dirty or burnt, correct it with sandpaper (No. 400)
or on a lathe. | | : :

& i
— j

>

(b) Check the conimutator circle runout. ~ =
(1) Place the commutator on V—blocks.
(2) Using a dial gauge, measure the circle runout.
Maximum circle runout: 0.05 mm (0.0020 in.)

If the circle runout is greater than maximum, correct it on a lathe.

i we

|
(c) Using vernier calipers, measure the commutator diame-

ter. is bay
Standard diameter: 35 mm (1.38 In.)
Minimum diameter: 34 mm (1.34 in.)

If the diameter is less than minimum, replace the armature.

€ | . -
— Zs
. > a 2) sore

A

(d) Check that the undercut depth is clean and free of foreign
materials. Smooth out the edge.

, Standard undercut depth: 0.7 mm (0.027 in.)
Minimum undercut depth: 0.2 mm (0.008 in.) |

If the undercut depth is less than minimum, correct it with a
hacksaw blade. : oO’ AL |

stam ary} |
Poe 2 Te

ST
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Ohmmeter

No Continutty Ohmmeter

P04744

$71103
$71104

$T0019

3. INSPECT FIELD FRAME
(a) Check the field coil for open circuit.

Using an ohmmeter, check that there is continuity be-

tween the lead wire and field coil brush lead. awey Vt

If there is no continuity, replace the field frame. _ + =
MQ OT et Fhe \ eo

\ /

4 enema?

t ld so

(b) | Check the field coil for ground.
Using an ohmmeter, check that there is no continuity be-

tween the field coil end and field frame.
If there is continuity, repair or replace the field frame.

=O

4. * INSPECT BRUSHES
Check the brushes length.

Using vernier calipers, measure the brush length.

Standard length: 16.5 mm (0.650 in.)
Minimum length: 9.0 mm (0.354 in.)

If the length is less than minimum, replace the brush holder and
field frame.

\

19)

|

|
5. INSPECT BRUSH SPRINGS
Check the brush spring load.

Take the pull scale reading the instant the brush spring

~ separates from the brush.
Standard spring installed load:
26.5 — 32.3 N (2.7 — 3.3 kgf, 5.9 — 7.3 Ibf)
Minimum spring installed load: 17.6 N (1.8 kgf, 4.0 Ibf)

If the installed load is less than minimum, replace the brush
springs.

2
4
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No Continuity Ohmmeter

ST1105

rminal Cj

Terminal 50 804197

Switch Body

6. INSPECT BRUSH HOLDER
Check the brush holder insulation.

Using an ohmmeter, cheek that there is no continuity be-
tween the positive (+) and negatrve (-) brush holders.

If there is continuity, repair or replace the brush holder.
7. INSPECT CLUTCH AND GEARS ‘
(a) Check the gear teeth on the pinion gear, idle gear and

clutch assembly for wear or damage.
If damaged, replace the gear or clutch assembly.
if damaged, also check the drive plate ring gear for wear or
damage.

Check the clutch pinion gear.
' Hold the starter clutch and rotate the pinion gear clock-

wise, and check that it turns freely. Try to rotate the pinion
gear counterclockwise and check that it locks.

If necessary, replace the clutch assembly.
8. INSPECT BEARINGS
Turn the bearing by hand while applying inward force.
If resistance is felt or the bearing sticks, replace the bearing.
(See page ST-12)

‘
H

INSPECT MAGNETIC SWITCH ~~ besa
Check the pull—in coil for open circuit.
Using an ohmmeter, check that there is continuity be-

1 tween terminals 50 and C. ;
If there is no continuity, replace the magnetic switch. f

9.

{a)

® » t

Check the hold-in coil for open circuit. ~~ }
Using an ohmmeter, check that there is continuity be-
tween terminal 50 and the switch body.

If there is no continuity, replace the magnetic switch.

(b)

| i
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ST1110

ST1126

Ya fps

ee

609801

STOML-O1

REPLACEMENT
1. REPLACE FRONT BEARING
(a) Using SST and a press, press out the bearing.

SST 09950-00020

© {lL

yheninct ow

as seh} acerT>
note ois . ~—

{b) Using SST and a press, press in a new bearing.
SST 09201-41020

2. REPLACE REAR BEARING |
(a) Using SST, remove the bearing.

SST 09286-46011

“ee ~ ~“

di

Ste : 4 - —

(b) Using a 14 mm head nut and press, press in a new bear-
ing. * {&) -NOTICE: | . \ o

Be careful of the bearing Installation direction.
i aot “>

_ Deemer

Using a punch, stake the armature shaft.

REPLACE MAGNETIC SWITCH TERMINAL KIT
PARTS
Remove the 3 bolts, end cover, gasket and plunger.

(c)

(a)

ST0607
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(b) Inspect the contact plate for wear.
“Using vernier calipers, measure the contact plate for

depth of wear. |

Maximum wear: 0.9 mm (0.035 in.)
lf the depth of wear is greater than the maximum, replace the
contact piate.

- oT 0) |
Yom an

ae “OMA — ee ~

(c) Remove the terminal kit parts.
(1) Using SST, loosen the terminal nuts.
SST 09810-38140
(2) Terminal C:

Remove the terminal nut, wave washer, terminal in-
sulator (outside), O-ring, terminal bolt, contact
plate and terminal insulator (inside).

(3) Terminal 30:
Remove the terminal nut, wave washer, terminal in-
sulator (outside), packing, O-ring, terminal bolt,

+= +! contact plate, terminal insulator (inside).
4

oe aa _ AWw irs Hi .
amon x al Le 4

4 “

i ads e ' ~ 4

ene se mm ~ on

(d) Install new terminal 30 kit parts.
(1) Temporarily install a new terminal insulator (inside).

= ( (2) Temporarily install a new contact plate.
(3) Temporarily install a new terminal bolt.
(4) Temporarily install a new O-ring.
(5) Temporarily install a new packing and new terminal

insulator (outside).
HINT:
Match the protrusion of the insulator with the indentation of the
housing.

(6) Temporarily install a new wave washer.
(7) Temporarily install a new terminal nut.

NOTICE:
Be careful to install the terminal insulators (inside) and
wave washer and terminal bolt in the correct direction.
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(g)

| "yal! |

Contact °
Plate $04203

tats an ,

Fans) yet am SWAT 8

the

*

Lead Terminal (e) Install new terminal C kit parts.

ie ““i) Temporarily install a new terminal insulator (inside).
(3) (2) Temporarily install a new contact plate.

nside (3) Temporarily install a new terminal bolt. f
(4) Temporarily install a new O-ring. ‘
(5) Temporarily install a new terminal insulator (out-

side).
mes (2) (6) Temporarily install a new wave washer.

Short 04202 (7) Temporarily install a new terminal nut.
NOTICES mes

r Be careful to install the terminal insulators (inside) and
ne watt ort wave washer in the correct direction.

t (f) Temporarily tighten the terminal nuts.

* - “ ‘ | . r a
an Hog fea QO Qk ° { : e i)

Ae " iG 1 i: ine
- 6) i|

@

Tighten the terminal nuts.
(1) Put a wood block on the contact plate and press it

down with a hand press.
Dimensions of wood block:
20 x 37 x 40 mm (0.97 x 1.46 x 1.57 In.)
Press force: 981 N (100 kof, 221 Ibf)

NOTICE:
Check the diameter of the hand press ram. Then cal-
culate the gauge pressure of the press when 981 N
(100 kgf, 221 Ibf) of force is applied.
Gauge pressure

1 neiangy 100 kgf
2) = F 2(kgf/cm?) = (fen diameter (en) x3.14(n)

i 221 Ibf -
_ Fi rn 3(psi) = (fen diameter {in.) ) 3.14 (x)

(kPa) = (kgf/cm?) x 98.1 rahe &
(kPa) = (psi) x 6.9 ee

If the contact plate is not pressed down with the spe-
cified pressure, the contact plate may tilt due to coil

deformation or the tightening of the nut.
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(2) Using SST, tighten the nuts to the specified torque.
“SST 09810-38140
Torque: 17 N-m (173 kgf-cm, 13 ft-Ibf)

NOTICE:
If the nut is over tightened, it may cause cracks on the in-
side of the insulator.

$04204

(h)__ Clean the contact surfaces of the remaining contact plate
and plunger with a dry shop rag.

(i) Reinstall the plunger, a new gasket and end cover with
the 3 bolts. |

Z Torque: 3.6 N-m (36 kgf-cm, 32 in.-Ibf)

$04205
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PO4699

P05018

87080-02

REASSEMBLY hoof
HINT: ~
Use high-temperature grease to lubricate the bearings and
gears when assembling the starter.

(c)

c
/

X

?

7

PLACE ARMATURE INTO FIELD FRAME
Apply a grease to the armature bearings.
Using a press, press the armature into the field frame.

u *pS,
a
|
t

Peo

INSTALL BRUSH HOLDER
Align the claw of the brush holder with the claw groove of
the field frame.
Place the brush holder on the field frame.

ty

Using a screwdriver, hold the brush spring back, and con-
nect the brush into the brush holder. Contact the 4
brushes.

NOTICE:
Check that the positive (+) lead wires are not grounded.

INSERT STEEL BALL INTO CLUTCH SHAFT HOLE
Apply grease to the steel ball.
Insert the steel ball into the clutch shaft hole.
INSTALL STARTER HOUSING, CLUTCH ASSEMBLY
AND GEARS
Apply grease to ihe return spring.

Insert the return spring into the magnetic switch hole.
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Pinion Gear (c) Place the starter housing, pinion gear, bearing, idler gear
Idler Gear “and clutch assembly on the starter housing. ;

Bearing
cL

|

Starter Housing Clutch Assembly guizao

(d) Assemble the starter housing and magnetic switch as-
sembly and install the 2 screws.
Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf)

$04230

5. INSTALL FIELD FRAME AND ARMATURE ASSEMBLY
(a) Place a new O-ring tn position on the field frame.

$T0100

(b) Align the claws of the brush holder with the grooves of the
magnetic switch, and install the field frame and armature
shaft assembly.

(c) Align the punch mark of the field frame with the line of the
magnet switch.

(d) Instalt a new O-rings to the through bolts.
(e) Install the field frame and armature assembly with the 2

through bolts.
Torque: 12.7 N-m (130 kgf-cm, 9 ft-Ibf)

$04229
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(f} | Connect the lead wire to terminal C, and install the nut.

Forque: 5.9 N-m (60 kgf-cm, 52 in.-ibf)

eta

13020 va 14 ae
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TEST
NOTICE: |
These tests must be performed within 3 to 5 seconds to
avoid burning out the coil. {
1. PERFORM PULL-IN TEST to? j ‘ {
(a) Disconnect the field coil lead wire from terminal C. /

ae (b) Connect the battery to the magnetic switch as shown.
Battery Terminal 50 Check that the clutch pinion gear moves outward.

soazos} If the clutch pinion gear does not move, replace the magnetic
switch assembly. ee ee eeu

YA FIG BATH i y+ . 71
é + Ys, | “8.961% yp 4 |

yhuninos at «ft tart soars + oyaB wii i Pd a 8
Book id ae .

ter ag | . is |
¢ v NOS ort ate end (S} yee 4

t a ——e i
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2. PERFORM HOLD-IN TEST .
With battery connected as above with the clutch pinion gear
out, disconnect the negative (—) lead from terminal C. Check
that the pinion gear remains out.
If the clutch pinion gear returns inward, replace the magnetic
switch assembly.

—

+ & “b
wets d a

$04207 3

. 3. INSPECT CLUTCH PINION GEAR RETURN
Terminal C

Ze Disconnect the negative (—) lead from the switch body.
/ Re Check that the clutch pinion gear returns inward.

3 ( 4~~s if the clutch pinion gear does not return, replace the magnetic
“AS ig a switch assembly.

Battery 04208

4. PERFORM NO-LOAD PERFORMANCE TEST
(a) Connect the battery and ammeter to the starter as shown.
(b) Check that the starter rotates smoothly and steadily with

the pinion gear moving out. Check that the ammeter
shows the specified current.
Specified current: 120 A or less at 11.5V

Terminal 30

$04209
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Engine Room R/B No.2

Yu Starter Relay Acte

No Continuity
Ohmmeter

HOD

Ohmmeter

OS >

Continuity 217267

Ohmmeter_ Continuit
2 COO, -.

s\\_ 1 RT

b vA ction a

, > (a
S) an) Battery

217268

STARTER RELAY
INSPECTION é
1. REMOVE STARTER RELAY -
Remove the starter relay. (Marking: ST RLY) ‘

m4 is) | sos \
anh lear o

iat ! 4 Py .
€ Hobe ,

2. INSPECT STARTER RELAY
(a) Inspect the relay continuity.

(1) Using an ohmmeter, check that there is continuity

between terminals 3 and 4.
If there is no continuity, replace the relay.

(2) Check that there is no continuity between terminal
1 and 2.

If there is continuity, replace the relay.

(b) ~ Tispect the relay operation.
(1) Apply battery voltage across terminals 3 and 4.
(2) Using an ohmmeter, check that there is continuity

between terminals 1 and 2.
If there is no continuity, replace the relay. -
3. REINSTALL STARTER RELAY \ i

/ if
conan
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"7" CHARGING — CRARCHRGE SYSTEM
CH-1

CHARGING SYSTEM
PRECAUTION

Check that the battery cables are connected to the correct terminals.
« Disconnect the battery cables when the battery is given a quick charge.
° Do not perform tests with a high voltage insulation resistance tester.
* Never disconnect the battery while the engine is running.

»
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ON-VEHICLE INSPECTION
1. CHECK BATTERY ELECTROLYTE LEVEL
Check the electrolyte quantity of each cell.
Maintenance-Free Battery:
If under the lower level, replace the battery (or add distilled wa-
ter if possible). Check the charging system. :
Except maintenance—Free Battery:
If under the lower level, add distilled water.

~. omy

a

pase

3°

2. Except Maintenance—Free Battery:
CHECK BATTERY SPECIFIC GRAVITY

Check the specific gravity of each cell.
Standard specific gravity: 1.25 — 1.29 at 20°C (68°F)

If the specific gravity is less than specification, charge the bat-
tery.

Maintenance—Free Battery
Voltmeter

Bo9241

Maintenance—Free Battery:
CHECK BATTERY VOLTAGE
After having driven the vehicle and in the case that 20
minutes have not passed after having stopped the en-
gine, turn the ignition switch ON and turn on the electrical
system (headlight, blower motor, rear defogger etc.) for
60 seconds to remove the surface charge.
Turn the ignition switch OFF and turn off the electrical sys-
tems.

(a)

(b)

Maintenance—Free Battery

Blue White Red

Ww OY Ww
OK Charging _ Insufficient

Necessary Water

croT12 211580

Measure the battery voltage between the negative (—)
and positive (+) terminals of the battery.
Standard voltage: 12.5 — 12.9 V at 20°C (68°F)

If the voltage is less than specification, charge the battery.

(c)

HINT:
Check the indicator as shown in the illustration.
4. CHECK BATTERY TERMINALS, FUSIBLE LINK AND

FUSES
Check that the battery terminals are not loose or cor-
roded.

If the terminals are corroded, clean the terminals.
(b) Check the fusible link and fuses for continuity.

(a)



CH-3
CHARGING — CHARGING SYSTEM

Clearance CORRECT WRONG 5. INSPECT DRIVE BELTS
(a) ~Visually check the drive belt for cracks, oiliness or wear.

Check that the belt does not touch the bottom of the pulley

a groove.
’ If necessary, replace the drive belts as a set.

atl ~
Tr . fa arn :

- : ]
. 4 4P03788 ~ $

98 N (b) Check the drive belt deflection by pressing on the belt at
Jat ¥ - the points indicated in the illustration with 98 N (10 kgf, 22

C) - — Ibf) of pressure.
4 - Drive belt deflection:

New belt 6-8mm (0 24-031 in)

Used belt 8-12 mm (0.31 — 0 47 in)

3— | if necessary, adjust the drive belt deflection.
4a love &

P11704

(c) Reference: :
Using a belt tehsion gauge, measure the belt tension.
Belt tension gauge: ;
BTG-20 (95506-00020) . |
Drive belt tension:

New batt 400 — 600 N (41 — 61 kgf)

Used belt 300 - 500 N (31 — 51 kgf)

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

3E g {

ad rite PP qoltsoiban orf
&

* "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 run-
ning engine for 5 minutes or more.

¢ After installing a new belt, run the engine for about 5 min-
utes and recheck the deflection.

6. VISUALLY CHECK ALTERNATOR WIRING AND LIS-
_ TEN FOR ABNORMAL NOISES

a) Check that the wiring is in good condition.
) Check that there is no abnormal noise form the alternator

while the engine is running.
7. INSPECT DISCHARGE WARNING LIGHT CIRCUIT
(a) Turn the ignition switch “ON”. Check that the discharge

warning light comes on.
(b) Start the engine. Check that the light goes off.
if the light does not operate as specified, troubleshoot the dis-
charge warning light circuit.
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Disconnect Wire 8. INSPECT CHARGING CIRCUIT WITHOUT LOAD

Ammeter from TermnalB ” HINT:TM !
If a battery / alternator tester is available, connect the tester to

————— TN,

|
Oj

the charging circuit as per the manufacturer’s instructions.
(a) If atester is not available, connect a voltmeter and amme-

ter to the charging circuit as follows:
sr Alternator * Disconnect the wire from terminal B ofth the alternator

Voltmeter and connect it to the negative (—) lead of the amme-
= 208786 ter. .

* Connect the positive (+) lead of the voltmeter to ter-
ba bain peinaas n wor minal B of the alternator.

aa * Ground the negative (-) lead of the voltmeter.
, . (b) Check the charging circuit as follows:

_ a _ With the engine running from idle to 2,000 rpm, check the
' reading on the ammeter and voltmeter.

Standard amperage. 10 A or less |
Standard voltage: 13.2 - 14.8 V

if the voltmeter reading is more than standard voltage, replace
the IC regulator.

If the voltmeter reading is less than the standard voltage, check
the IC regulator and alternator as follows:

« With terminal F grounded, start the engine and

check the voltmeter reading of terminal B.
« — Ifthe voltmeter reading is more than standard volt-

age, replace the IC regulator,
« — If the voltmeter reading Is less than standard volt-

age, check the alternator.
9. INSPECT CHARGING CIRCUIT WITH LOAD
(a) With the engine running at 2,000 rpm, turn on the high

on - beam headlights and place the heater blower switch at

“ful & 10 beau nsed es! im "HP.
t 4 (b) Check the reading on the ammeter.

um @iu. otenipnes 4 ware Standard amperage: 30 A or more
Pa 2 If the ammeter reading ts less than standard amperage, repair

4 LE } the alternator.
HINT:

ne oarw « (the battery is fully charged, the indication will sometimes be
artere a oj1ere- less than standard amperage.
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ALTERNATOR «

COMPONENTS

ee
.

Alternator Washer

Bearing Cover

Rotor

Retainer ae
Drive End Frame (Stator) 6) !

Ct
sy

|

Pulley —- |
Rear Bearing 3 wee ee

5 s _ --7~” Brush Holder Cover’
® : ® Front Bearing cer Brush Hol cn

ae “Terminal Insulator cat
“— a 1}

a
Brush

Rear End Cover

| IC Regulator
| .

Rectifier Holder

~ Yo) nea ave ~— i

4) Tee netent bre tenw aunts
2 AME

ton * ir) ~ om .
t fe + aj

@ Non-reusable part
Bo9803
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cHoss-02

« DISASSEMBLY
1, REMOVEREARENDCOVER = mtennaevcinar
(a) Remove the nut and terminal insulator.

bean apt ts

(b) Remove the 3 nuts and end cover.

und evnd

. /~~ ne oo yetud
2. REMOVE BRUSH HOLDER AND IC REGULATOR
(a) Remove the 5 screws, bush holder and IC regulator.
(bo) Remove the brush holder cover from the brush holder.

deluanl lsewr

3. REMOVE RECTIFIER HOLDER
Remove the bolt, 4 screws and rectifier holder.

t

atineA

4, REMOVE PULLEY
(a) Hold SST (A) with a torque wrench, and tighten SST (B)

clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (400 kgf-cm, 29 ft-lbf)

(b) Check that SST (A) is secured to the rotor shaft. a
State on nH @
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CH-7

SST (A)

P0434

1 yYliusiinioo or

yideneeer

800768

(c}
(d) ~mstall the pulley nut to SST (C).

Br

(e)

Mount SST (C) in a vise.

i

L
To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration.

NOTICE: i
To prevent damage to the rotor shaft, do not loosen the
pulley nut more than one-half of a turn. . j

(f)

(g)
(h)

(a)

(b)

Remove the alternator from SST (C).
Nee a |

al

Turn SST (B), and remové SST (A and B).
Remove the pulley nut and pulley.

co

uy
-

REMOVE RECTIFIER END FRAME

Remove the 4 nuts and cord clip.

4 é

iy % |et Gs

§

Using SST, remove the rectifier end frame.
SST 09286-46011
REMOVE ROTOR FROM DRIVE END FRAME i

i

+ menace en soario
_ ae eee ee —!
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CHO784

603132

CH1023

“Continuity P14468

Ohmmeter

No Continuity
P14469

cHOCS-O1

INSPECTION .
1. INSPECT ROTOR e
(a) Check the rotor for open circuit. {

Using an ohmmeter, check that there is continuity be-
tween the slip rings. my lod
Standard resistance: 2.1 — 2.5 Q at 20°C (68°F) ;

If there is no continuity, replace the rotor.

|
pores

‘\

(b) Check the rotor for ground.
Using an ohmmeter, check that there is no continuity be-
tween the slip ring and rotor.

If there ts continuity, replace the rotor. {
Ra . ¢

grt . 4;

’

(c)” Check that the Slip rings are not rough or scored. ~~
If rough or scored, replace the rotor.
(d) Using vernier calipers, measure the slip ring diameter.

Standard diameter: 14.2 - 14.4 mm (0.559 — 0.567 in.)
Minimum diameter: 12.8 mm (0.504 in.)

If the diameter is less than minimum, replace the rotor.

\ ’ i
.‘

es

2. INSPECT STATOR (DRIVE END FRAME)
(a) Check the stator for open circuit.

Using an ohmmeter, check that there is continuity be-
tween the coil leads. . ,

If there is no continuity, replace the drive end frame assembly.
we

(b) Check the stator for ground. ~ ~~
Using an ohmmeter, check that there is no continuity be-
tween the coil lead and drive end frame.

If there is continuity, replace the drive end frame assembly. |

“ae

!

'

t

i
cena ener nee ee!
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CH0247

Ohmmeter ¢
0 Positive (+)

Terminal

O®

Ne

Ohmmeter

re)
O€

Negative (-)
Terminal

3. INSPECT BRUSHES
Using a scale, measure the exposed brush length.

Standard exposed length:
9.5 — 11.5 mm (0.374 — 0.453 in.)
Minimum exposed length:
1.5 mm (0.059 in.)

If the exposed length is less than minimum, replace the
brushes. (See page CH—10)

a smencinnd

4. INSPECT RECTIFIER (RECTIFIER HOLDER) ~
(a) | Check the positive (+) rectifier. -

(1) Using an ohmmeter, connect one tester probe to the
positive (+) terminal and the other to each rectifier

- terminal.
(2) Reverse the polarity the tester probes and repeat

step (a). j

(3) Check that 0hB shows continuity and the other
shows no continuity.

If continuity is not as specified, replace the rectifier holder.
(b) Check the negative (-) rectifier.

(1) Using an ohmmeter, connect one tester probe to
each negative (—) terminal and the other to each
rectifier terminal.

(2) Reverse the polarity of the tester probes and repeat
step (a).

(3) Check that one shows continuity and the other
shows no continuity.

If continuity is not as specified, replace the rectifier holder.
5. INSPECT BEARINGS
Check the bearing is not rough or worn.
If necessary, replace the bearing. (See page CH-10) ‘
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yB00772

Noos81

cHocs-o¥

REPLACEMENT
1. FEPLACEBRUSHES ~ poo
(a) Unsolder and remove the brush and spring. al \
(b} Run the wire of a new brush through the spring and the

hole in the brush holder, and insert the spring and brush
, _ into the brush holder.

| TER) VA

(c) Solder the brush wire to the brush holder at specified ex-
posed length.
Exposed length: 9.5 — 11.5 mm (0.374 - 0.453 in.) |

(d) | Check that the brush moves smoothly in the brush holder.
(e) Cut off the excess wire.
(f) — Apply insulation paint to the soldered area. J |
2. REPLACE FRONT BEARING : :
(a) Remove the 4 screws, bearing retainer and bearing.

‘ _t
tA a hetana

(b) Using SST and a press, press out the bearing.
SST 09950-60010 (09951-00260, 09952-06010)

evar

wore

Jon cewtundaoo WH lores,
“ne 2

(c) Using SST and a press, press in a new bearing.
SST 09950-60010 (09951-00510)

(d) Install the bearing retainer with the 4 screws.
Torque: 2.6 N-m (26.5 kgf-cm, 23 in.-Ibf)

3. REPLACE REAR BEARING
(a) Using SST, remove the bearing cover and bearing.

SST 09820-00021
NOTICE:
Be careful not to damage the fan.
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(b) | Place the bearing cover on the rotor.
~

rent

|
|

| napone
(c) Using SST and a press, press in a new bearing.

SST 09820-00030

ca

at

2 ctw tuti J

= i

(d) " ‘Using’ SST, push in the bearing cover.
SST 09285-76010

Bs NN
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} SB ogy SN 4
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proeces

(e) Place the generator washer onthe rotor. —~
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INSTALL ROTOR TO DRIVE END FRAME ,”—
Place the rectifier end frame on the pulley.
Install the rotor to the rectifier end frame.

INSTALL RECTIFIER END FRAME —
Using a 29 mm socket wrench and press, slowly press in
the rectifier end frame.
Install the 4 nuts and cord clip.
Torque:

Nut: 4.5 N-m (46 kgf-cm, 40 in.-Ibf)
Nut with cord clip: 5.4 N-m (55 kgf-cm, 48 in.-Ibf)

he

INSTALL PULLEY a
Install the pulley to the rotor shaft by tightening the pulley
nut by hand.
Hold SST (A) with a torque wrench, and tighten SST (B)
clockwise to the specified torque.
SST 09820-63010 (09820-06010)
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)
Check that SST (A) is secured to the pulley shaft.

Mount SST (C) in a vise. aa —
SST 09820-06021 4
Install the pulley nut to SST (C). %

\

| . m~N Yel” aed
f

4

To torque the pulley nut turn SST (A) in the direction
shown In the illustration.
Torque: 110 N-m (1,125 kgf-cm, 81 ft-lbf)
Remove the alternator from SST (C).
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SST (A (h) Tum SST (B) and remove SST (A ano B:
4. NNSTALL RECTIFIER HOLDER
Install the rectifier holder with the bott and 4 screws.

Torque: Screw: 1.96 N-m (20 kgf-cm, 17.4 in.-lof)
Torque: Bolt: 3.9 N-m (40 kgf-cm, 34.7 in.-Ibf)

SST (C)

5. INSTALL IC REGULATOR AND BRUSH HOLDER
(a) Install the brush holder cover to the brush holder.
NOTICE:
Be careful of the holder installation direction.
(b) Place the IC regulator together with the brush holder hori-

zontally on the rectifier end frame.

(c) Install the 5 screws until there is a clearance of approx. 1
mm (0.04 in ) between the brush holder and connector.
Torque: 1.96 N-m (20 kgf-em, 17 in.-Ibf)

pprox. (d) _ Fit the brush holder cover.

12622

6. INSTALL REAR END COVER
(a) Install the end cover with the 3 nuts.

Torque: 4.5 N.m (46 kgf-cm, 40 in.-Ibf)
(b) _ Install the terminal insulator with the nut.

Torque: 4.1 N-m (42 kgf-cm, 36 in.-Ibf)
7. CHECK THAT ROTOR ROTATES SMOOTHLY

800762
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