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FOREWORD

This repair manual has been prepared to provide information covering general service repairs for the
1HZ, 1HD-T, 1HD-FTE engine equipped on the TOYOTA LAND CRUISER (Station Wagon).

Applicable models: HZJ105 series
HDJ100 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.
¢ LAND CRUISER (Station Wagon) Electrical Wiring Diagram EWD342F

All information 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

©1999 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 Printing: Apr. 1, 1998 01-980401-00
Third Printing: Mar. 1, 1999 03-990301-02-2



CAUTION

This manual does not include all the necessary items about repair and service. This manual is made
for the purpose of the use for the persons who have special techniques and certifications. In the
cases that non—specialized or uncertified technicians perform repair or service only using this manu-
al or without proper equipment or tool, that may cause severe injury to you or other people around
and also cause damage to your customer’s vehicle.

In order to prevent dangerous operation and damages to your customer’s vehicle, be sure to follow
the instruction shown below.

Must read this manual thoroughly. It is especially important to have good understanding all the
contents written in the PRECAUTION of "IN” section.

The service method written in this manual is very effective to perform repair and service. When
performing the operations following the procedures using this manual, be sure to use tools spe-
cified and recommended. If using non—specified or recommended tools and service method,
be sure to confirm safety of the technicians and any possibility of causing personal injury or
damage to the customer’s vehicle before starting the operation.

If part replacement is necessary, must replace the part with the same part number or equivalent
part. Do not replace it with inferior quality.

It is important to note that this manual contains various "Cautions” and "Notices” that must be
carefully observed in order to reduce the risk of personal injury during service or repair, or the
possibility that improper service or repair may damage the vehicle or render it unsafe. It is also
important to understand that these "Cautions” and "Notices” are not exhaustive, because it is
important to warn of all the possible hazardous consequences that might result from failure to
follow these instructions.
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HOW TO USE THIS MANUAL

GENERAL INFORMATION

1. INDEX

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

At the beginning of each section, a General Description is given that pertains to all repair operations con-
tained 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-8.

Be sure to read this before performing troubleshooting.

4. PREPARATION

Preparation lists the SST (Special Service Tools), recommended tools, 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
parts fit together.

Example:

1HD-FTE: Turbo outlet Elbow

INO1F-04

Turbo Qil Pipe

& Gasket

Turbocharger
@ Gasket

19 (195, 14)

No.1 Turbo Water Pipe

Actuator Hose

Iﬁm (kgf-cm, ft-lbfﬂ : Specified torque Actuator Compressor Inlet Elbow
< Non-reusable part A06212
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The procedures are presented in a step—by-step format: '
«  The illustration shows what to do and where to do it.

«  The task heading tells what to do. _ . o
The detailed text tells how to perform the task and gives other information such as specifications

and warnings.

Example:
N

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
References have been kept to a minimum. However, when they are required you are given the page to refer
to.
7. SPECIFICATIONS
Specifications are presented in bold type throughout the text where needed. You never have to leave the
procedure to look up your specifications. They are also found in Service Specifications section, for quick
reference.
8. CAUTIONS, NOTICES, HINTS:
«  CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or other
people.
» NOTICES are also presented in bold type, and indicate the possibility of damage to the components
being repaired.
«  HINTS are separated from the text but do not appear in bold. They provide additional information to
help you perform the repair efficiently.
9. SIUNIT
The UNITS given in this manual are primarily expressed according to the SI UNIT (International System of
Unit), and alternately expressed in the metric system and in the English System.
Example:
Torque: 30 N-m (310 kgf-cm, 22 ft-1bf)
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IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

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

P21948
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P23717

REPAIR INSTRUCTIONS

GENERAL INFORMATION
BASIC REPAIR HINT

(@)

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:

(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.

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

(i)  Useof special service tools (SST) and special service ma-
terials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where speci-
fied and follow the proper work procedure. A list of SST
and SSM can be found in the preparation part at the front
of each section in this manual.

I (i)  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 Rating

.—1-,.ovcﬁh

D

=5
£

CEl |
$

BE1367

llustration Symbol Part Name Abbreviation
——oo— FUSE FUSE
BES5594 INO365
N N MEDIUM CURRENT FUSE M-FUSE
BE5595 INO366
[ ] oo HIGH CURRENT FUSE H-FUSE
,I BEG596 INO367
D
== o FUSIBLE LINK FL
g == BES597 1
INO367
Y
\Q)’f @ CIRCUIT BREAKER cB
N BES598 INO368

V00076

(k)  Care must be taken when jacking up and supporting the
vehicle. Be sure to lift and support the vehicle at the prop-
er locations.

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

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

—

IN0253

CORRECT

ke

IN0252

Example
VTV for TPk
White Sige '
Black Side

IN0002

()

(m)

Observe the following precautions to avoid damage to the

following parts:

(1) 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 electric-

ity.)

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

(3) To pull apart electrical connectors, pull on the con-
nector itself, not the wires.

(4) 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.

(5) When steam cleaning an engine, protect the elec-
tronic components, air filter and emissions—related
components from water.

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

(7) When checking continuity at the wire connector, in-
sert the tester probe carefully to prevent terminals
from bending.

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

Tag hoses before disconnecting them:

(1)  When disconnecting vacuum hoses, use tags to
identify how they should be reconnected.

(2) After completing a job, double check that the vacu-
um hoses are properly connected. A label under the
hood shows the proper layout.

Unless otherwise stated, all resistance is measured at an
ambient temperature of 20°C (68°F). Because the resis-
tance may be outside specifications if measured at high
temperatures immediately after the vehicle has been run-
ning, measurements should be made when the engine
has cooled down.
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FOR ALL OF VEHICLES

PRECAUTION
1. FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER
CAUTION:
If large amounts of unburned gasoline flow into the converter, it may overheat and create a fire haz-
ard. To prevent this, observe the following precautions and explain them to your customer. m
(a) Use only unleaded gasoline
(b) Avoid prolonged idling
Avoid running the engine at idle speed for more than 20 minutes.
(c) Avoid spark jump test
(1)  Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.
(2) While testing, never race the engine.
(d) Avoid prolonged engine compression measurement
Engine compression tests must be done as rapidly as possible.
(e) Do not run engine when fuel tank is nearly empty
This may cause the engine to misfire and create an extra load on the converter.
(f)  Avoid coasting with ignition turned off and prolonged braking
(g) Do not dispose of used catalyst along with parts contaminated with gasoline or oil
2. IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM
For vehicles with mobile communication systems such as two—way radios and cellular telephones, observe
the following precautions.

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

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

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

(4) Confirm that the antenna and feeder are correctly adjusted.

(5) Do not install powerful mobile communications system.

3. FOR USING HAND-HELD TESTER

CAUTION:

Observe the following 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.

IN01H-02
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HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS

GENERAL INFORMATION
A large number of ECU controlled systems are used in the LAND CRUISER. 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, troubleshoot-
m ing of these systems is not complex. If you have adequate understanding of the system and a basic knowl-
edge 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 ac-
curate and effective troubleshooting, and is compiled for the following major ECU controlled systems:
System Page
D1

Engine
The troubleshooting procedure and how to make use of it are described on the following pages.

FOR USING HAND-HELD TESTER
-  Before using the hand—held tester, the hand—held tester’s operator manual should be read throughly.
« If the hand-held 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 is 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.
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ING1K-04

HOW TO PROCEED WITH TROUBLESHOOTING

Carry out troubleshooting in accordance with the procedure on the following page. Here, only the basig prc_;-
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.

( Vehicle Brought Workshop)

1 Customer Problem
Analysis

U

2 / Symptom Confirmation

1
Ask the customer about the conditions and the
environment when the problem occurred.

3
and Diagnostic Trouble /@ / Symptom Simulation /

Code Check

N

4 Diagnostic Trouble
Code Chart

v

2,3

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.)

5 Matrix Chart of Problem
Symptoms

/

|

U

6 /Circuit Inspection or Part
Inspection

/

Repair

<:I<z

Confirmation Test /

I

E@

4,56

Check the results obtain in Step 2, then confirm
the inspection procedure for the system or the part
which should be checked using the diagnostic
trouble code chart or the matrix chart of problem
symptoms.

7

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

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.)
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1. CUSTOMER PROBLEM ANALYSIS

In troubleshooting, the problem symptoms must be confirmed accurately and all preconceptions must be
cleared away in order to give an accurate judgment. 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:

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

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

Running conditions, driving conditions, weather conditions
Problem symptoms

o Under what conditions?
o How did it happen?

(Sample) Engine control system check sheet.

CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet Mepeciors

Customer’s Name v;::_e' and Model
Driver’s Name Frame No.
g?éﬁ;'ﬁnh ilgie Engine Model
License No. Odometer Reading :(nni?es

O Egtgis';:g“s O Engine does not crank O No initial combustion O No complete combustion

O Difficult to [J Engine cranks slowly

Start 1 other
[]
£ . O Incorrect firstidle [ Idling rpm is abnormal O High ( rpm) DOLow( rpm)
§_ O Poor idling O Roughidling O Other
£
& |0 Bo_or bl O Hesitation O Back fire O Muffler explosion (afterfire) O Surging
E rive ability | 1 knocking O Other
'§ 0O Soon after starting O Afier accelerator pedal depressed
210 Engine Stall | [J After accelerator pedal released [ During A/C operation
O Shifting from Nto D 0O Other
rs
o _—

\w.M\EISomeﬁmes ( times m;—:-w/
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2. SYMPTOM CONFIRMATION AND DIAGNOSTIC TROUBLE CODE CHECK

The diagnostic system in the LAND CRUISER (Station Wagon) fulfills various functions. The first function
is the Diagnostic Trouble Code Check in which a malfunction in the signal circuits to the ECU is stored in
code in the ECU memory 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 can
be performed effectively. Diagnostic functions are incorporated in the following systems in the LAND CRUIS-

ER (Station Wagon).

Svst Diagnostic Trouble | Input Signal Check Other Diagnosis
ystem Code Check (Sensor Check) Function
Engine O O Diagnostic Test
(with Check 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.

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

Diagnostic Trouble
Code Display

=

Problem symptoms
exist

F

Same diagnostic
trouble code is
displayed

Problem is still occurring in the diagnostic
circuit

No problem
symptoms exist

Normal code is
displayed

The problem is still occurring in a place
other than in the diagnostic circuit.

(The diagnostic trouble code displayed
first is either for a past problem or it is a
secondary problem.)

The problem occurred in the diagnostic
circuit in the past.

Normal Code Display_LProblem symptoms

exist

Normal code is
displayed

The problem is 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 above points, a flow chart showing how to proceed with troublesh-ooting ysing the
diagnostic trouble code check is shown below. This flow chart shows how to utilize the diagnostic trouble

code check effectively, then by carefully checking the results, indicates how to proceed either to diagnostic

trouble code troubleshooting or to troubleshooting of problem symptoms.

Diagnostic trouble code check

4

Making a note of and clear ing of the diagnostic trouble codes displayed

J

Symptom confirmation

exist

exist

['] Problem symptoms| | No problem symptoms

Simulation test using the symptom
simulation methods

U 4

Diagnostic trouble code check

I

¥

L

)

e Diagnostic trouble code displayed
® Problem symptoms exist

¢ Normal code displayed
® Problem symptoms exist

e Normal code displayed
® No problem symptoms exist

{

4

&

Troubleshooting of problem indicated
by diagnostic trouble code

Troubleshooting of each
problem symptom

System Normal

If a diagnostic trouble code was
displayed in the initial diagnostic
trouble code check, it indicates
that the trouble may have occurred
in a wire harness or connector in
that circuit in the past. Therefore,
check the wire harness and con-
nectors (See page IN-19).
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3. SYMPTOM SIMULATION
The most difficult case in troubleshooting is when there 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 is 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) are likely causes for problems
which are difficult to reproduce, the symptom simulation tests introduced here are effective measures in that
the external causes are applied to the vehicle in a stopped condition.

Important Points in the Symptom Simulation Test:

In the symptom simulation test, the problem symptoms should of course be confirmed, but the problem area
or parts must also be found out. To do this, narrow down the possible problem circuits according to the 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 matrix chart of problem symptoms 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.

-
Shake Slightly

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.

Swing Slightly
F12331
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 if the
malfunction occurs.

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

F12330

V07268



N4 INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED

SYSTEMS

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

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

NOTICE:

(1) Do not heat to more than 60 °C (140 °F). (Temperature
limit that no damage is done to the component.)

(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 in a
high-humidity condition.

Sprinkle water onto the vehicle and check to see if the malfunc-

tion occurs.

NOTICE:

(1) Never sprinkile 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.

(Service hint)

If a vehicle is subject to water leakage, the leaked water may

contaminate the ECU. When testing a vehicle with a water leak-
age problem, special caution must be used.

Fl6649

4 OTHER: When a malfunction seems to occur when

electrical load is excessive.

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

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.

o DTC No.
Indicates the diagnostic trouble code.

® Page or Instructions
Indicates the page where the inspection procedure
for each circuit is to be found, or gives instructions
for checking and repairs.

e Trouble Area
Indicates the suspect area of the
problem.

® Detection ltem
Indicates the system of the problem or
contents of the problem.

/

DTC|CHART (SAE Controlled)

HINT] Parameters listed in the chart may not be exactly the same as your reading due to the type of instrument
or other factors.

If a malfunction code is displayed dyiring the DTC check in check mode, check the circuit for that code listed
in the table below. For details of each code, turn to the page referred to undgr the "See page” for the respective
DTG No.” in the DTC chart.

*1
DTC No. Detoction It Oheck Enaine
(See page) etection item Trouble Area Warming Light| *Memory
Nomal Mode/
Test Node
© Open or short in crankshaft position sensor circuit
12 Crankshatt Position Sensor Circuit | ¢ Grankshaft position sensor :
(DI-25) Malfunction e Engine ECU ON/N.A O
® Open or short in engine speed sensor circuit
13 Engine Speed Sensor Circuit ® Engine speed sensor
(DI-30) Malfunction ® Open or short in STA circuit ON/ON
® Engine ECU
14 Timing Control System ° Spe'r;lc:r s?é)lrt in .timing control vaive circuit
DI-35 Malfunction ® Fuelfilter (Clogging) ON/N.A
( ) ® Engine ECU O
17 Ignition IC Malfunction e Engine ECU on/Na | O

s
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5. PROBLEM SYMPTOMS TABLE .
The suspect circuits or parts for each problem symptom are shown in the table below. Use this table to trou-

bleshooting the problem when a "Normal” code is displayed in the diagnostic trouble code check but the
problem is still occurring. Numbers in the table indicate the inspection order in which the circuits or parts

should be checked.

HINT:
When the problem is not detected by the diagnostic system even though the problem symptom is present,

it is considered that the problem is occurring outside the detection range of the diagnostic 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

is located.

e Circuit Inspection, Inspection Order
Indicates the circuit which needs to be checked for each problem

symptom. Check in the order indicated by the numbers.

o Circuit or Part Name
Indicates the circuit or part which needs to be checked.

|® Problem Symptom|

PROBLEM SYMPTOMS TABLE

\J
\ Symptom \ Suspect Area See pagci.'
Engine not crgnk (Difficult to start) \ 1. Starter and starter relay -
\1 .Engine ECU power source circuit Di-124
No initial combustion (Difficult start) 2. Pre-heating system Di~127
3. Compression
EM-30
4, Englne ECU DI-128
5. Injection Pump FU-2
1. pre-heating system Di-121
2. STA signal circuit Di-127
3. Water temperature sensor DI-85
Cold engine (Difficult to start) 4. lnjectu.on nozzle FU-15
5. Fuel filter FU-16
6 Diesel throttle body ED-5
7. Engine ECU D175
8. Injection pump Fu-2
Hot engine (Difficult to start) 1. STA signal circult AC-54
2. Injection pump
3. Fuel filter
4. Diesel throttle body
5. Engine ECU
6. Injection pump
\,\ _/




INTRODUCTION -

HOW TO TROUBLESHOOT ECU CONTROLLED
SYSTEMS

6.

CIRCUIT INSPECTION

How to read and use each page is shown below.

e Diagnostic Trouble Code No. and Detection Item

IN-17

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

AW

/

DTC

14

Timing C‘ontrol System Malfunction

CIRCUIT DESCRIPTION
The engine ECU control the injection timing by actuating the timing control valve. The timing
control valve 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 signal.

4

DTC No. Detection Item Trouble Area
© Open or short in §ming control valve circuit
] After engine warm up and during, actUalinjection | © Fuel filter (Clogging)
4 ) timing is different from target vaue of engina ECU | ® Fuel (Freezing Aifin)
calculated for several sec. © Injection pump (Ifternal pressure and timing
control valve)
\ ® Engjne ECU
the problem.
WIRING DIAGRAM - :
® Wiring Diagram
ECU
Knock Sensor circuit.
12
| GR =
~0 (&5}

t——

Ki‘{‘ﬂl—

—

¢ Indicates the diagnostic trouble code, diagnostic
trouble code set parameter and suspect area of

This shows a wiring diagram of the circuit.
Use this diagram together with ELECTRICAL
WIRING DIAGRAM to thoroughly understand the

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.

V08423
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e Indicates the position of the ignition switch during the check.| | ® Inspection Procedure _
LOCK ON Use the inspection procedure to determine
i ; iti i i ircuit i l, and , if
lgnition Switch LOCK (OFF Ignition Switch ON if the circuit is normal or abnormal, )
szr;Tl " ©F @ ACG it is abnormal, use it to determine whether
- ; the problem is located in the sensors
iti i Ignition Switch ACC . ’
() lgnition Switch START @) 1 actuators, wire harness or ECU.

INSPECTION PROCEDURE

1 Check continuity between terminal KNK of ECM connector and body ground.

X
LOCK PREPARATION:
® KNK (a) Remove the glove compartment (See page FI-37).
(b) Disconnect the E6 connector of ECM.
CHECK:
Measure resistance between terminal KNK of ECU connector
and body ground.
E6 Connector 95
a0ty Resistance: 1 MQ or higher
AD0265 A4 AD0255
OK ) | Goto step 3.
N
2 | Check knock sensor (See page FI-34).

OK ) | Replace knock sensor.
e Indicates the place to check the voltage or resistance.
¢ Indicates the connector position to checked, from the front or back side.

Wire Harness

Ch_eck 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.

® |ndicates the conditioan,ilf ft(he connector of ECU during the check.

Connector being checked is connected. Connector being checked is disconnected.

V08425
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IN-19

F10046

Fl0048

HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION

PR
1.

OCEDURE
CONNECTOR CONNECTION AND TERMINAL
INSPECTION
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, the
instruction will be to check and replace the ECU, even if
the problem is not in the ECU. So always confirm that the
problem symptoms are occurring, or proceed with inspec-
tion 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, a connector terminal pulled out, etc.
HINT:

It is 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 drop
in the contact pressure between the male and female ter-
minals of the connector. Simply disconnecting and recon-
necting the connectors once changes the condition of the
connection and may result in a return to normal operation.
Therefore, in troubleshooting, if no abnormality is found
in the wire harness and connector check, but the problem
disappears after the check, then the cause is considered
to be in the wire harness or connectors.

SHORT CIRCUIT:

This

could be due to a short circuit between the wire harness

and the body ground or to a short inside the switch etc.
HINT:
When there is a short between the wire harness and body

grou

nd, check thoroughly whether the wire harness is caught

in the body or is clamped properly.
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Sensor Side

ECU Side

IN0379

e —— IN0O378

IN0380

Pull Lightly
Looseness of Crimping

IN0381

2.  CONTINUITY CHECK (OPEN CIRCUIT CHECK)

(@) Disconnect the connectors at both ECU and sensor
sides.

(b) Measure the resistance between the applicable terminals
of the connectors.
Resistance: 1 Q or less

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.

3. RESISTANCE CHECK (SHORT CIRCUIT CHECK)

(a) Disconnect the connectors at 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

HINT:

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.

(c) Check crimped portions for looseness or damage and
check if the terminals are secured in lock portion.

HINT:

The terminals should not come out when pulled 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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STEMS

\'ﬂ.
)
FI7187
Fig. 1 ECU
©[oPEN] B ®
Sensor
1 o 1 __1 1
™l 7 Az 2
BE4063
Z17004
Fig. 2
Of
ECU
Sensor C©1 ®1 @ @
BE4064 L
Z17005
tel
(@)
ECU
o)
2 2
BE4065 217807

5. CONNECTOR HANDLING

When inserting 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 terminals.

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.

(@)
(1)

Check the continuity.

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 1
of connector "C” — No continuity (open)

Between terminal 2 of connector "A” and terminal 2
of connector "C” — Continuity

Therefore, it is found out that there is an open circuit
between terminal 1 of connector "A” and terminal 1
of connector "C”.

Disconnect connector "B” and measure the resis-
tance between them.

In the case of Fig.3,

Between terminal 1 of connector "A” and terminal 1
of connector "B1” — Continuity

Between terminal 1 of connector "B2” and terminal
1 of connector "C” — No continuity (open)
Therefore, it is found out that there is an open circuit
between terminal 1 of connector "B2” and terminal
1 of connector "C”.
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IN=-22
Fig. 4 = ”]l
O
OF
ECU
Sensor@ V4
BE4068 217007
Fig. 5

(]

BE4067

o]~ ©

sror® @
2

217008

Fig. 6

Sensor

(R

BE4OGS

O

— ECU
¢ @
2 2

217009

(b) Check the voltage.
In a circuit 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
0V: 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 is ground shorted as in Fig.5, locate the sec-
tion by conducting a "continuity check with ground”.

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”.
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Fig. 7

Eﬂ?ﬂ

ECU

BE4069 7808

Example

Ground

IN0383

W/H Side

R IF—{

T

Ground

IN0384

(2) Disconnect connector "B” and measure the resis-
tance between terminal 1 of connector "A” and body
ground, and terminal 1 of connector "B2” and body
ground. ‘

Between terminal 1 of connector "A” and body
ground — No continuity
Between terminal 1 of connector "B2” and body
ground — Continuity (short)
therefore, it is found out that there is a short circuit
between terminal 1 of connector "B2” and terminal
1 of connector "C”.
8. CHECK AND REPLACE ECU
First check the ECU ground circuit. If it is faulty, repair it. If it is
normal, the ECU could be faulty, so replace the ECU with a
known good one and check if the symptoms appear.

(1) Measure the resistance between the ECU ground
terminal and the body ground.
Resistance: 1 Q or less

(2) Disconnect the ECU connector, check the ground
terminals on the ECU side and the wire harness
side for bend and check the contact pressure.
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INTRODUCTION - TERMS

TERMS

ABBREVIATIONS USED IN THIS MANUAL

INOTM-04

Abbreviations Meaning
ACSD Automatic Cold Start Device
A/C Air Conditioner
Approx. Approximately
AT Automatic Transmission
BTDC Before Top Dead Center
BACS Boost and Altitude Compensation Stopper
CCo Catalytic Converter for Oxidation
ECD Electronic Control Diesel
ECU Electronic Control Unit
EGR Exhaust Gas Recirculation
E-VRV Electronic Vacuum Regulating Valve
EX Exhaust
EDU Electronic Drive Unit
FIPG - Formed In Place Gasket
FL Fusible Link
HAC High Altitude Compensator
IG Ignition
IN Intake
J/IC Junction Connecter
LH Left-Hand
MT Manual Transmission
MP Multipurpose
LHD Left-Hand Drive
0o18 Oversized
PCV Positive Crankcase Ventilation
RH Right—Hand
RHD Right-Hand Drive
SSM Special Service Materials
SST Special Service Tools
STD Standard
Sw Switch
TDC Top Dead Center
u/s Undersized
V8V Vacuum Switching Valve
w/ With
w/ 0 Without
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PREPARATION - ENGINE MECHANICAL

PP-1

ENGINE MECHANICAL
SST (Special Service Tools)

PP1TM-01

0901138121 12 mm Socket Wrench for 12
Pointed Head

Cylinder head

09201-10000  Valve Guide Bushing Remover &
Replacer Set

(09201-01060) Valve Guide Bushing Remover &

/ Replacer 6

09201—41020  Valve Stem Oil Seal Replacer

0920270020  Valve Spring Compressor

(09202-00010)  Attachment

0920848010 Combustion Chamber Remover

@ ) o 0921358012  Crankshaft Puiley Holding Tool

(90201-08131) Washer

(91111-50845) Bolt

09214-60010 Crankshaft Pulley & Gear
Replacer

—)

Crankshaft puiley

09214-76011  Crankshaft Pulley Replacer

Injection pump drive gear oil seal
Crankshatt front oil seal
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PREPARATION - ENGINE MECHANICAL

.

@

09222-17011

Connecting Rod BushingRemover
& Replacer

<@ (09222-05021) Remover & Replacer
i
(09222-05031) Guide
(09222-05041) Base
0922300010 Cover & Seal Replacer Crankshaft timing gear

Oil pump drive shaft gear

09223-15020

Oil Seal & Bearing Replacer

Drive gear bearing

09223-46011

Crankshaft Front Oil Seal
Replacer

Camshatt oil seal

09223-56010

Crankshaft Rear Oil Seal
Replacer

Crankshatft front oil seal

09223-78010

Crankshaft Qi Seal Replacer

Crankshaft front oil seal

09248-64011

Valve Clearance Adjusting Tool

Drive gear bearing

09275-54011

Plunger Stroke Measuring Tool

09308-10010

Qil Seal Puller

Crankshatt front oil seal

0933000021

Companion Flange Holding Tool

Crankshatt pulley
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ENGINE MECHANICAL

PP-3

09502-12010

Differential Bearing Replacer

09950-40011  Puller B Set
(09951-04010) Hanger 150 No.1 camshaft timing pulley
] Oil pump drive shaft gear
S =]
— i; Crankshaft timing gear
Injection pump drive gear bearing
<> N (09952-04010) Slide Arm N?.1 camsh'aft timing pulley
‘l D Oil pump drive shaft gear
> Crankshaft timing gear
& D Injection pump drive gear bearing
(09953-04010) Center Bolt 100 Oil pump drive shaft gear
M Crankshatft timing gear
(09953—04020) Center Bolt 150 No.1 camshaft timing pulley
\\\W\“}" Oil pump drive shaft gear
) g Crankshaft timi
T rankshaft timing gear
Injection pump drive gear bearing
(09954-04010) Arm 25 No.1 camshaft timing pulley
m Oil pump drive shaft gear
w Crankshaft timing gear
Injection pump drive gear bearing
& (09955-04040) Claw No.4
(09955-04060) Claw No.6 No.1 camshaft timing puliey
@ Oil pump drive shaft gear
@ Crankshaft timing gear
Injection pump dive gear bearing
o, P 09950-50010  Puller C Set
= =
’:’ o - ==
: ey B, e
(09951-05010) Hanger 150 Crankshatft pulley
/:é Injection pump drive gear
> (09952-05010) Slide Arm Crankshaft pulley
l . Injection pump drive gear
(09953-05010) Center Bolt 100 Crankshaft pulley

Injection pump drive gear
Crankshatt front oil seal
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(09953-05020) Center Bolt 150 Crankshaft pulley

(09954-05020) Claw No.2 Crankshatt pulley
Injection pump drive gear

09950-70010 Handle Set

(09951-07100) Handle 100 Valve guide bushing
Injection pump drive gear

09960—10010  Variable Pin Wrench Set

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

(09963-00700) Pin7 Injection pump drive gear

09992-00025  Cylinder Compression Check Gauge
Set

(09992-00160) No. 5 Attachment

09992-00400  Attachment No.7 Cylinder compression check




PREPARATION - ENGINE MECHANICAL

PP-5

PP1TN-O1

RECOMMENDED TOOLS
@ 0904000010  Hexagon Wrench Set .
L0
—_ @ T 09200-00010  Engine Adjust Kit .

09904-00010 Expander Set.
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PREPARATION

ENGINE MECHANICAL

EQUIPMENT

PP1TO-01

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 ring 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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PP-7

SSM (Special Service Materials)

PP1TP-01

08826-00080  Seal Packing Black or equivalent
(FIPG)

Timing beit cover

Timing gear cover

Camshatt oil seal retainer
Cylinder head semi—circular plug

0882600080  Seal Packing Black or equivaient
(FIPG)

Cylinder head cover
Main bearing cover
Rear oil seal retainer

08826—00100  Seal Packing 1282B,
THREE BOND 1282B or equivalent

(FIPG)

Water sender gauge

08833-00080  Adhesive 1344
THREE BOND 1344
LOCTITE 242 or equivalent

Idler puliey
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TURBOCHARGING
SST (Special Service Tools)

PP1TQ-01

y) 0999200242  Turbocharger Pressure Gauge

@@@




PREPARATION - TURBOCHARGING

PP-9

EQUIPMENT

PP1TR-01

Dial indicator

Impeller wheel

Torque wrench
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EMISSION CONTROL
RECOMMENDED TOOLS

09082-00040 TOYOTA Electrical Tester.
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PREPARATION - EMISSION CONTROL

PP1SY-01

EQUIPMENT

MITYVAC (Hand-held vacuum tester)

Tachometer

Torque wrench

Vacuum gauge
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PREPARATION - ELECTRONIC CONTROL DIESEL

ELECTRONIC CONTROL DIESEL
SST (Special Service Tools)

09817-16011  Back-up Light Switch Tool

Shift position switch




PREPARATION - ELECTRONIC CONTROL DIESEL

PP-13

PP1TE~01

RECOMMENDED TOOLS
09082-00040 TOYOTA Electrical Tester.
/
09200-00010  Engine Adjust Kit .

— g —
—_—




rr-14
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PP15E-02

EQUIPMENT

19 mm deep socket wrench

21 mm deep socket wrench

Torque wrench




PREPARATION - ENGINE FUEL

PP-15

ENGINE FUEL
SST (Special Service Tools)

PP1U3-01

P 09228—64040  Fuel Filter Wrench
J {/
09236-00101  Water Pump Overhaul Tool Set
P
S22 0
[
(09237-00070) Shaft "C” 1HZ, 1HD-T
% Governor sieeve plug
09241-76022 Injection Pump Stand Set

09245-54010 Injection Pump Stand Arm 1HZ, 1HD-T
_ 09245-68010  Injection Pump Stand Arm 1HD-FTE
QO
\y
) 09260-54012 Injection Pump Tool Set
)
(09262-54010) Distributor Head Plug Wrench 1HZ, 1HD-T
(09269-54020) Socket 14 mm 1HZ, 1HD-T
100830
(09269-54030) Tweezers 1HZ, 1HD=T
(09269-54040) Governor Lever Support Boit 1HZ, 1HD-T
Wrench
: (09262-54020) Regulator Valve Wrench 1HZ, 1HD-T
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PREPARATION - ENGINE FUEL

09275-17010

09263—00010 Boring Guide 1HZ, 1HD-T
09268—-17010 2 Spring Nozzle Tool set 1HZ
DEa-
09268-17020  Master Spring Seat 1HD—FTE
09268—64010 Injection Nozzle Wrench Set
g’ g

(09268-64020) Injection Nozzle Holder 1HZ

Retaining Nut Wrench
a o

(09268-64030) Injection Nozzie Holder Wrench 1HZ

Pre—stroke Measuring Adapter 1HZ, 1HD-T

)

7\\\\\\)\\\\\\\\\\\\1\)\\)

T

0995040011  Puller B Set
(09957-04010) Attachment Injection pump
oo, 0 09950-50010  Puller C Set
" B3, — ==
T G e
% (09951-05010) Hanger 150 Injection pump
'E (09952-05010) Slide Arm Injection pump
(09953-05020) Center Bolt 150 Injection pump




PREPARATION - ENGINE FUEL

PP-17

(09954-05020) Claw No.2

=

Injection pump

%‘p 0999200242  Turbocharger Pressure Gauge

@@@

1HD-T
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PREPARATION — ENGINE FUEL

RECOMMENDED TOOLS

PP1FK-02

09082-00040 TOYOTA Electrical Tester.

§

09200-00010  Engine Adjust Kit .

<

7 2

09258—00030 Hose Plug Set .

Plug for fuel hose
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PPIFL-02

EQUIPMENT

Angle gauge

Brass brush

Dial indicator with magnetic base

Graduated cylinder

Injection nozzle tester

Injection pump tester

Inner pressure gauge

Micrometer

Steel square

Timer measuring device

Torque wrench

Vernier calipers

Wooden stick
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PREPARATION - ENGINE FUEL

SSM (Special Service Materials)

PP1U4-01

08833-00080

Adhesive 1344
THREE BOND 1344
LOCTITE 242 or equivalent

1HD-T Injection pump
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COOLING
EQUIPMENT

PPITS-01

Heater Thermostat
Radiator cap tester

Thermometer Thermostat
Torque wrench
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PREPARATION - COOLING

COOLANT

PP1TK-01

ltem

Capacity

Classification

Engine coolant
1HZ
G.C.C. countries
w/ Rear heater
Australia
w/ Rear heater
Others

w/ Rear heater

1HD-T

w/ Rear heater

1HD-FTE

w/ Viscous heater

M/T

M/T

M/T

M/T

M

M/T

M/T

M/T

12.4 liters (13.1 US qgts, 10.9 imp. qts)
12.9 liters (13.6 US qts, 11.3 Imp. qgts)
12.4 liters (13.1 US gts, 10.9 Imp. gts)
12.0 liters (12.7 US gts, 10.6 Imp. qts)
12.9 liters (13.6 US gts, 11.3 Imp. qts)
12.5 liters (13.2 US gts, 11.0 Imp. gts)
12.4 liters (13.1 US gts, 10.9 imp. gts)
12.0 liters (12.7 US qts, 10.6 imp. gts)
12.9 liters (13.6 US qgts, 11.3 imp. gts)
12.5 liters (13.2 US gts, 11.0 Imp. gts)

12.5 liters (13.2 US gts, 11.0 Imp. gts)
12.1 liters (12.8 US gts, 10.6 imp. gts)
13.0 liters (13.7 US qts, 11.4 Imp. gts)
12.6 liters (13.3 US gts, 11.1 Imp. gts)

13.2 liters (13.9 US qgts, 11.6 Imp. gts)
12.8 liters (13.5 US gts, 11.7 Imp. gts)
13.7 liters (14.5 US qgts, 12.1 Imp. gts)
13.3 liters (14.1 US gts, 11.7 Imp. qts)

Ethylene—glycol base
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SSM (Special Service Materials)

0882600100  Seal Packing 1282B, Engine drain plug on oil cooler cover
THREE BOND 1282B or equivalent
(FIPG)

PPITL-01
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LUBRICATION
SST (Special Service Tools)

PP1SZ-01

T 09032-00100 Oil Pan Seal Cutter

09228-10002  Oil Filter Wrench
ey

.\!'/




PREPARATION - LUBRICATION

RECOMMENDED TOOLS

PP1TO-01

— g —
4

09200-00010  Engine Adjust Kit .
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PREPARATION - LUBRICATION

PP1T1-01

EQUIPMENT

Qil pressure gauge

Precision straight edge

Torque wrench




PREPARATION - LUBRICATION

PP-27

PP1T2-01

Item Capacity Classification
Engine oil APl grade CD or better
1HZ
Dry fill 10.4 liters (11.0 US gts, 9.2 Imp. gts)

Drain and refill
w/ Qil filter change
w/o Qil filter change
1HD-T
Dry fill
Drain and refill
w/ Qil filter change
w/o Qil filter change
1HD-FTE
Dry fill
Drain and refill
w/ Qil filter change
w/o Qil filter change

9.3 liters (9.9 US gts, 8.2 Imp. qgts)
8.0 liters (8.5 US gts, 7.0 Imp. qts)

11.7 liters (12.3 US gts, 10.3 Imp. gts)

11.4 liters (12.0 US gts, 10.0 Imp. gts)
10.1 liters (10.7 US qgts, 8.9 Imp. qts)

12.1 liters (12.8 US gts, 10.6 Imp. qts)

11.4 liters (12.0 US gts, 10.0 Imp. qgts)
10.1 liters (10.7 US qts, 8.9 Imp. qgts)
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PREPARATION - LUBRICATION

PP1T3-01

SSM (Special Service Materials)

0882600080  Seal Packing Black or equivaient Qil pump
(FIPG) Oil pan

08833—00080 Adhesive 1344 Oil pressure sender gauge
THREE BOND 1344 Taper screw plug on timing gear case
LOCTITE 242 or equivalent




PREPARATION - STARTING
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STARTING
SST (Special Service Tools)

PP1TD-01

09286-46011 Injection Pump Spline Shaft
Pulier

Armature front and rear bearing for
2.5 kW
Armature rear bearing for 3.0 kW

09810-38140  Starter Magnet Switch Nut Wrench
14

0981038170  Starter Magnet Switch Nut Wrench
17

09820-00030  Alternator Rear Bearing Replacer

0995000020 Bearing Remover

Armature front bearing for 3.0 kW
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PREPARATION - STARTING

RECOMMENDED TOOLS

PPITE-01

0908200040

TOYOTA Electrical Tester.

=e_

09905-00013

Snap Ring Pliers .
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PREPARATION - STARTING

PPITF-01

EQUIPMENT

Dial indicator Commutator
Magnetic finger Steel ball

Pull scale Brush spring
Sandpaper Commutator
Torque wrench

V-block Commutator
Vernier calipers Commutator, Brush
Plastic hammer
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PREPARATION - CHARGING

CHARGING
SST (Special Service Tools) .

09285-76010  Injection Pump Camshaft Bearing Rotor rear bearing cover
Cone Replacer

09286-46011  Injection Pump Spline Shatft Rectifier end frame
Puller

09820-00021  Alternator Rear Bearing Puller

0982000030  Alternator Rear Bearing Replacer

09820-63010  Alternator Pulley Set Nut Wrench

% Se

y Q\Q&\(\({&&QQQQQ 09950-60010  Replacer Set Rotor front bearing
des\((@!(&sggm &S
R 2

(09951-00230) Replacer 23

(09951-00260) Replacer 26

(09951 —0057(7)0) Replacer- t';;

@ (09951-00450) Replacer 45

@ (09952-06010) Adapter
@ et




PREPARATION - CHARGING
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RECOMMENDED TOOLS

PP1TH-01

SO

09082-00040

TOYOTA Electrical Tester.
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PREPARATION - CHARGING

PP1TI-01

EQUIPMENT

Ammeter(A)

Battery specific gravity gauge Except maintenance—free battery

Torque wrench

Vernier calipers Rotor (Slip ring)

Plastic hammer
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SERVICE SPECIFICATIONS - STANDARD BOLT

S

STANDARD BOLT

HOW TO DETERMINE BOLT STRENGTH
Mark Class Mark Class
Hexagon head 4 4T Hexagon
bolt flange bolt 4
Boit 5 5T Protruding 9T
headNo. 6-— 6T w/ washer lines
7— 7T hexagon bolt
8- 8T Hexagon
9— oT flange bolt 5
10— 10T Protruding 10T
w/ washer lines
- T hexagon bolt
Hexagon
flange bolt 6
No mark 4T Protruding 1T
w/ washer lines
hexagon bolt
Hexagon Stud bolt No mark
flange boit
No mark 4T
w/ washer
hexagon bolt 47
Hexagon head
bolt 2
Protruding 5T
lines
Grooved
Hexagon
flange bolt 2
Protruding 6T 6T
w/ washer lines
hexagon bolt
Hexagon head
bolt 3
Protruding 7T Welded bolt
lines
Hexagon head AT
bolt i 4
2o Protruding 8T
0 lines

V06821
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SERVICE SPECIFICATIONS

STANDARD BOLT

SSOLE-01

SPECIFIED TORQUE FOR STANDARD BOLTS

. - Specified torque
Class Diameter | Pitch Hexagon head bolt Hexagon flange bolt
mm MM ™Nm _ kgfcm _ ftibf N-m__ kgfcm  ftibf
6 1 5 55 48 in.-Ibf 6 60 62 in.-Ibf
8 1.25 12.5 130 9 14 145 10
10 1.25 26 260 19 29 290 21
adl 12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1.5 115 1,150 83 - - -
6 1 6.5 65 56 in.-Ibf 7.5 75 65 in.:Ibf
8 1.25 15.5 160 12 17.5 175 13
10 1.25 32 330 24 36 360 26
ST 12 1.26 59 600 43 65 670 48
14 1.5 91 930 67 100 1,050 76
16 1.5 140 1,400 101 - - -
6 1 8 80 69 in.Ibf 9 90 78 in.-Ibf
8 1.25 19 195 14 21 210 15
10 1.26 39 400 29 44 440 32
6T 12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1,750 127 - - -
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 21
- 10 1.25 52 530 38 58 590 43
12 1.25 95 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 - - -
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
M7 10 1.25 87 890 64 97 990 72
12 1.25 155 1,600 116 175 1,800 130

V00079



SERVICE SPECIFICATIONS — ENGINE MECHANICAL

SS-3

ENGINE MECHANICAL
SERVICE DATA

SS0ZE-01

Compresion
pressure

Difference between each cylinder

STD 1HZ

1HD-T, 1HD-FTE
Minimium 1HZ
1HD-T, 1HD-FTE

3,628 kPa (37.0 kgf/cm?, 526 psi) or more
3,432 kPa (35.0 kgf/cm?, 498 psi) or more
2,648 kPa (27.0 kgf/cm?, 384 psi)

2,452 kPa (25.0 kgf/cm2, 356 psi)

490 kPa (5.0 kgf/cm?, 71 psi) or less

Valve clearance
(1HZ, 1HD-T)

at cold Intake
Exhaust

Adjust shim thickness

No. 709
No. 704
No. 710
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

0.15-0.25 mm (0.006 — 0.010 in.)
0.35-0.45 mm (0.014—-0.018 in.)

2.35mm (0.0925 in)

2.40 mm (0.0945 in.)
2.45 mm (0.0965 in.)
2.50 mm (0.0984 in.)
2.55 mm (0.1004 in.)
2.60 mm (0.1024 in.)
2.65mm (0.1043 in.)
2.70 mm (0.1063 in.)
2.75mm (0.1083 in.)
2.80 mm (0.1102in.)
2.85mm (0.1122in.)
2.90 mm (0.11421in.)
2.95 mm (0.1161in.)
3.00 mm (0.1181in.)
3.05mm (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.)

Valve clearance

at cold Intake

0.17 - 0.23 mm (0.007 — 0.009 in.)

tensioner

(1HD-FTE) Exhaust | 0.47 — 0.53 mm (0.099 — 0.021 in.)
Injection timing Plunger stroke 1HZ w/ACSD }0.65-0.71 mm (0.0256 — 0.0280 in.)
(1HZ, 1HD-T) w/o ACSD | 0.85-0.91 mm (0.0335 - 0.0358 in.)
1HD-T | 1.18 — 1.24 mm (0.0465 — 0.0488 in.)
Idie speed 1HZ M/T | 650 + 50 rpm
(1HZ, 1HD-T) AT | 710 = 50 rpm
1HD-T M/T | 650 + 50 rpm
A/T | 700 - 800 rpm
Idle speed 550 — 650 rpm
(1HD-FTE)
Maximum speed 1HZ | 4600 = 100 rpm
(1HZ, 1HD-T) 1HD-T | 4400 = 100 rpm
Maximum speed 4300 — 4500 rpm
(1HD-FTE)
A/C idle—up speed 725 -850 rpm
(1HZ, 1HD-T)
A/C idle—up speed 725 -850 rpm
(1HD-FTE)
VSV for intake Resistance at20 °C (68°F) | 33-39Q
shutter
(1HD-FTE)
Timing belt Protrusion from husing end 9.0-9.8 mm (0.354 - 0.386 in.)
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SERVICE SPECIFICATIONS —

ENGINE MECHANICAL

Timing gear

idler gear thrust clearance

Idler gear inside diameter
Idler gear shaft diameter

STD
Maximum

0.05-0.15 mm (0.0020 — 0.0059 in.)
0.030 mm (0.0118 in.)

45.000 — 45.025 mm (1.7717 — 1.7726 in.)
44.950 — 44.975 mm (1.7697 — 1.7707 in.)

Valve face angle
Stem diameter

Stem oil clearance

Margin thickness

Exhaust

Intake

Exhaust

STD Intake
Exhaust
Maximum Intake
Exhaust

STD

Minimum

Idler gear oil clearance STD | 0.025 - 0.075 mm (0.0010 — 00.0030 in.)
Maximum }0.20 mm (0.0079 in.)
Gear backlash STD | 0.05-0.15 mm (0.0020 — 0.0059 in.)
Maximum { 0.30 mm (0.0118 in.)
Cylinder head Warpage Maximum { 0.20 mm (0.0079 in.)
(1HZ, 1HD-T) Valve seat
Refacing angie Intake | 25° 45° 70°
Exhaust | 25° 45° 60°
Contacting angle 45°
Contacting width Intake | 1.5 — 1.9 mm (0.059 — 0.075 in.)
Exhaust | 1.8 — 2.2 mm (0.071 — 0.087 in.)
Cylinder head bolt outer diameter STD | 10.800 — 11.000 mm (0.4252 — 0.4331 in.)
Minimum | 10.55 mm (0.4154 in.)
New cylinder head gasket thickness
Cut number "1” | 1.15 — 1.25 mm (0.0453 — 0.0492 in.)
Cut number "3” | 1.25 ~ 1.35 mm (0.0492 — 0.0531 in.)
Cut number "5” | 1.35 — 1.45 mm (0.0531 — 0.0571 in.)
Cylinder head Warpage Maximum | 0.20 mm (0.079 in.)
(1HD-FTE) Valve seat
Refacing angle Intake | 25° 45° 70°
Exhaust | 25° 45° 65°
Contacting angle 45°
Contacting width Intake | 1.4 - 1.8 mm (0.055 — 0.071 in.)
Exhaust | 1.6 — 2.0 mm (0.063 - 0.079 in.)
Cylinder head bolt outer diameter STD | 10.800 — 11.000 mm (0.4252 — 0.4331 in.)
Minimum |} 10.550 mm (0.4154 in.)
New cylinder head gasket thickness
Cut number "1” | 0.85 - 0.95 mm (0.0335 - 0.0374 in.)
Cut number 3" | 0.95 - 1.05 mm (0.0374 — 0.0414 in.)
Cut number "5” | 1.05-1.15mm (0.0414 - 0.0453 in.)
Valve guige Inside diameter 1HZ, 1HD-T | 8.010 — 8.030 mm (0.3154 —~0.3164 in.)
bushing 1HD-FTE | 7.010 — 7.030 mm (0.2760 — 0.2768 in.)
Valve Vaive overall length STD Intake | 103.49 mm (4.0744 in.)
(1HZ, 1HD-T) Exhaust | 103.34 mm (4.0685 in.)
Mimimum Intake | 102.79 mm (4.0468 in.)

102.64 mm (4.0409 in.)

44.5°

7.975—7.990 mm (0.3140 - 0.3146 in.)
7.960 —7.975 mm (0.3134 —0.3140 in.)
0.020 - 0.055 mm (0.0008 — 0.0022 in.)
0.035~0.070 mm (0.0014 — 0.0028 in.)
0.08 mm (0.0031 in.)

0.10 mm (0.0394 in.)

1.00 mm (0.0394 in.)

0.83 mm (0.0327 in.)
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SERVICE SPECIFICATIONS - ENGINE MECHANICAL
Valve Valve overall length STD Intake | 126.85 — 127.45 mm (4.9941 —5.0177 in.)
(1HD-FTE) Exhaust | 126.83 — 127.43 mm (4.9933 - 5.0169 in.)
Mimimum intake | 126.85 mm (4.9941 in.)
Exhaust | 126.83 mm (4.9933 in.)
Stem diameter Intake | 6.970 —6.985 mm (0.2744 —0.2750 in.)
Exhaust ] 6.960 — 6.975 mm (0.2740 — 0.2746 in.)
Stem oil clearance STD Intake | 0.025 — 0.060 mm (0.0010 —0.0024 in.)
Exhaust | 0.035 —0.070 mm (0.0014 — 0.0028 in.)
Maximum Intake | 0.08 mm (0.0031 in.)
Exhaust | 0.10 mm (0.0039 in.)
Margin thickness STD | 1.00 mm (0.394 in.)
Minimum | 0.083 mm (0.0327 in.)
Valve spring Free length 46.20 mm (1.8189 in.)
(1HZ, 1HD-T) Install tension at 37.0 mm (1.457 in.) | 301 — 322 N (30.7 — 33.9 kgf, 67.7 — 74.7 Ibf)
Deviation Maximum | 2.0 mm (0.079in.)
Valve spring Free length 49.60 mm (1.9527 in.)
(1HD-FTE) Install tension at 39.5 mm (1.555in.) [ 237 — 263 N (24.2 — 26.8 kgf, 53.4 — 59.1 Ibf)
Deviation Maximum | 2.0 mm (0.079in.)

Valve rocker arm

Valve rocker arm inside diameter

20.012 - 20.033 mm (0.7879 — 0.7887 in.)

and shaft Valve rocker shaft diameter 19.972 - 19.993 mm (0.7879 — 0.7887 in.)
(1HD-FTE) Oil clearance STD | 0.019 -0.061 mm (0.0007 — 0.0024 in.)
Maximum | 0.10 mm (0.0039 in.)
Camshaft Thrust clearance STD | 0.10-0.20 mm (0.0039 — 0.0079 in.)
(1HZ, 1HD-T) Maximum | 0.30 mm (0.0118in.)
Standard oil clearance STD No.1 | 0.022 —0.074 mm (0.0009 — 0.0029 in.)
Other | 0.030 — 0.066 mm (0.0012 - 0.0026 in.)
Maximum } 0.100 mm (0.0039 in.)
Journal diameter No.1 | 34.969 — 34.985 mm (1.3767 - 1.3774 in.)
Other | 27.986 — 28.002 mm (1.1018 — 1.1024 in.)
Cam lobe height STD Intake 1HZ | 55.090 —55.110 mm (2.1689 — 2.1697 in.)
1HD-T | 54.440 — 54.460 mm (2.1433 — 2.1441 in.)
Exhaust | 55.940 - 55.960 mm (2.2024 — 2.2031 in.)
Minimum Intake 1HZ | 54.59 mm (2.1492 in.)
1HD-T | 53.94 mm (2.1236in.)
Exhaust | 55.44 mm (2.1827 in.)
Circle runout 0.10 mm (0.0039 in.)
Camshaft Thrust clearance STD | 0.10 - 0.20 mm (0.0039 — 0.00 in.)
(1HD-FTE) Maximum | 0.30 mm (0.0118 in.)
Standard oil clearance STD No.1 ]0.022 —0.074 mm (0.0009 - 0.0029 in.)
Other | 0.023 — 0.075 mm (0.0009 — 0.0030 in.)
Maximum | 0.10 mm (0.0039 in.)
Journal diameter No.1 | 34.969 — 34.985 mm (1.3767 — 1.3774in.)
Other | 27.986 —28.002 mm (1.1018 — 1.1024 in.)
Cam lobe height STD Intake | 48.203 —48.303 mm (1.8978 — 1.9017 in.)
Exhaust | 50.734 — 50.834 mm (1.9974 — 2.0013 in.)
Minimum Intake | 47.998 mm (1.8897 in.)
Exhaust |50.234 mm (1.9777 in.)
Circle runout 0.10 mm (0.0039 in.)
Valve lifter Lifter diameter 40.892 - 40.902 mm (1.6099 — 1.6103 in.)
(1HZ, 1HD-T) Cylinder head lifter bore diameter 40.960 —40.980 mm (1.6126 — 1.6134 in.)
Oil clearance STD | 0.058 — 0.083 mm (0.0023 -~ 0.0033 in.)
Maximum | 0.10 mm (0.0039 in.)
Manifold Warpage Maximum | 0.40 mm (0.0157 in.)
Combustion Protrusion Minus 0.04 — Plus 0.04 mm
chamber (Minus 0.0016 — Pius 0.0016 in.)

(1HZ)

Shim thickness

0.03 mm (0.0012n.)
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SERVICE SPECIFICATIONS — ENGINE MECHANICAL

Cylinder block

Cylinder head surface warpage

Cylinder bore diameter

Main bearing cap stud bolt
Tension portion diameter

Maximum
STD Mark"1”
Mark "2”

Mark "3”
Maximum STD
O/S 0.50

STD
Minumum

0.20 mm (0.0079 in.)
94.000 — 94.010 mm (3.7001 — 3.7012 in.)
94.010 — 94.020 mm (3.7012 - 3.7016 in.)
94.020 — 94.030 mm (0.37016 — 3.7020 in.)
94.23 mm (3.7098 in.)

94.73 mm (3.7295 in.)

11.80 — 12.00 mm (0.4646 — 0.4724 in.)
11.50 mm (0.4528 in.)

Piston and
piston ring

Piston diameter

Piston oil clearance

Piston ring grove clearance

Piston ring end gap

STD Mark "1” 1HZ
1HD-T
1HD-FTE
Mark "2" 1HZ
1HD-T
1HD-FTE
Mark 3" 1HZ
1HD-T
1HD-FTE

O/S 0.50 1HZ
1HD-T
1HD-FTE
STD 1HZ
1HD-T
1HD-FTE
Maximum 1HZ
1HD-T
1HD-FTE

No.1 STD tHZ, 1HD-T

1HD-FTE
Maximum

No.2 STD 1HZ, 1HD-T

1HD-FTE
Maximum
Oil ring STD
Maximum

No.1 STD 1HZ, 1HD-T

1HD-FTE
Maximum
No.2 STD
Maximum
Qil ring STD
Maximum

93.885 — 93.895 mm( 3.69625 — 3.69665 in.)
93.950 —93.951 mm (3.69881 — 3.69885 in.)
93.870 — 93.880 mm (3.69566 — 3.69606 in.)
93.895 — 93.905 mm (3.69665 - 3.69704 in.)
93.960 — 93.961 mm (3.69921 ~ 3.69924 in.)
93.880 - 93.890 mm (3.69606 — 3.69645 in.)
93.905 - 93.915 mm (3.69704 — 3.69743 in.)
93.970 - 93.971 mm (3.69960 — 3.69964 in.)
93.890 - 93.900 mm (3.69645 ~ 3.69684 in.)
94.385 -94.415mm (3.71594 - 3.71712in.)
94.450 — 94.471 mm3.71850 - 3.71932in.)
94.370 — 94.400 mm (3.71535—3.71653 in.)
0.105 — 0.125 mm (0.0041 — 0.0049 in.)
0.040 — 0.060 mm (0.0016 — 0.0024 in.)
0.070 -~ 0.090 mm (0.0028 — 0.0035 in.)
0.125 mm (0.0049 in.)

0.060 mm (0.0024 in.)

0.080 mm (0.00835 in.)

0.054 —0.095 mm (0.0021 — 0.0037 in.)
0.070 - 0.110 mm (0.0028 —- 0.0043 in.)

0.20 mm (0.0079 in.)

0.060 — 0.100 mm (0.0024 — 0..0039 in.)
0.040 — 0.080 mm (0.0016 —0.0031 in.)

0.20 mm (0.0079 in.)

0.030 - 0.070 mm (0.0012 - 0.0028 in.)

0.20 mm (0.0079 in.)

0.270 - 0.370 mm (0.0106 — 0.0146 in.)
0.270 — 0.330 mm (0.0106 —0.0130 in.)
0.850 mm (0.0335 in.)

0..400 — 0.550 mm (0.0157 — 0.0119 in.)
0.900 mm (0.0354 in.)

0.200 - 0.500 mm (0.0079 - 0.0157 in.)
0.880 mm (0.0346 in.)
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S$S-7

Connecting rod Thrust clearance STD | 0.100 - 0.200 mm (0.0039 —0.0079 in.)
Maximum | 0.300 mm (0.0118 in.)
Connecting rod oil 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 | 0.100 mm (0.0039 in.)
Connecting rod bearing center wall thickness
(Referemce) STD 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 "5” | 1.495 — 1.498 mm (0.0589 - 0.0590 in.)
Mark "6” | 1.498 — 1.501 mm (0.0590 — 0.0591 in.)
Rod bend maximum per 100 mm (3.94 in.) 0.03 mm (0.0012in.)
Rod twist maximum per 100 mm (3.94 in.) 0.15 mm (0.0059 in.)
Busing inside diamater 33.008 — 33.020 mm (1.2995 — 1.3000 in.)
Piston pin diameter 33.000 — 33.012 mm(1.2992 — 1.2997 in.)
Bushing oil clearance STD | 0.004 — 0.012 mm (0.0002 - 0.0005 in.)
Maximum | 0.030 mm (0.0012in.)
Connecting rod bolt tension portion diameter STD | 8.300 — 8.400 mm (0.3268 —0.3307 in.)
Maximum | 7.950 mm (0.3130in.)
Crankshaft Thrust clearance STD | 0.040 — 0.240 mm (0.0016 — 0.0094 in.)
Maximum } 0.300 mm (0.0118 in.)
Thrust washer thickness 2.930 —2.980 mm (0.1154 - 0.1173in.)
Main journal oil clearance STD | 0.030 - 0.042 mm (0.00118 — 0.00165 in.)
U/S 0.25 and U/S 0.50 | 0.031 - 0.053 mm (0.00122 — 0.00208 in.)
Maximum | 0.100 mm (0.0039 in.)
Main journal diameter STD | 66.982 — 67.000 mm (2.6371 — 2.6378 in.)
U/S 0.25 | 66.745 — 66.755 mm (2.6278 — 2.6281 in.)
U/S 0.50 | 66.495 — 66.505 mm (2.6179 —~ 2.6183 in.)
Main bearing center wall thickness
(Reference) Mark "3” | 1.982 — 1.985 mm (0.07803 — 0.07815 in.)
Mark "4” | 1.985 — 1.988 mm (0.07815 - 0.07827 in.)
Mark "5” | 1.988 — 1.991 mm (0.07827 — 0.07839 in.)
Mark "6” | 1.991 — 1.994 mm (0.07839 - 0.07850 in.)
Mark "7” | 1.994 — 1.997 mm (0.07850.— 0.07862 in.)
Mark "8” | 1.997 — 2.000 mm (0.07862 — 0.07874 in.)
Crank pin diameter STD | 58.982 — 59.000 mm (2.3221 - 2.3228 in.)
U/S 0.25 | 58.745 — 58.755 mm (2.3128 — 2.3132 in.)
U/S 0.50 | 58.495 — 58.505 mm (2.3029 — 2.3033 in.)

Circle runouit
Main journal taper and out—of—round

0.06 mm (0.0024 in.)
0.02 mm (0.0008 in.)
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SERVICE SPECIFICATIONS - ENGINE MECHANICAL
ssozr-o1
TORQUE SPECIFICATION
Part tightened N-m kgf-cm ft-lof
Timing gear case x Injection pump 18 185 13
Injection pump x Injection pipe union nuts 245 250 18
Injection pipe x Injection pump 1HZ 14.7 150 11
1HD-T 24.5 250 18
Injection pump x Distributive head plug 1HZ 16.7 170 12
1HD-T 25.5 260 19
Injection pump x Injection pump stay bracket 1HD-FTE 39 398 29
injection pump x Injection pump stay 69 700 51
Intake heater x Intake shutter 19.6 200 14
Camshaft x No.1 camshaft timing pulley 98 1,000 72
Timing gear cover x timing belt tensioner 13 130 10
Timing gear cover x Idler pulley 34.5 350 25
Injection pump drive gear x Injection pump 1HZ, 1HD-T 103 1,050 76
1HD-FTE 137 1,397 101
Idler gear x Timing beit tensioner 68 694 50
Timing gear cover x Cylinder block 19.6 200 14
Qil pipe x Cylinder block, Vacuum pump 18 185 13
Vacuum pump x Timing belt cover 39 400 29
Crankshaft x Crankshaft pulley 430 4,400 317
Cylinder head x Cylinder block 1st 68.6 700 51
2nd Turn 90° Tun 90° Turn 90°
3rd Turn90° Turn 90° Turn 90°
Cylinder head x bearing cap No.1 journal 1HZ, 1HD-T 25 250 18
Other journal 1HZ, 1HD-T 18 185 13
Cylinder head x bearing cap 1HD-FTE 25 250 18
Camshatt oil seal retainer x Cylinder head 19.6 200 14
Cylinder head cover x Cylinder head 6.4 65 57 in.-lbf
Water outlet x Cylinder head 19.6 200 14
Nozzle leakage pipe x Injection nozzle 1HD-T 12.3 125 9
Nozzle leakage pipe x Injection nozzle 1HZ 29 300 22
Glow plug x Cylinder head 12.7 130 9
Intake manifold assembly x Cylinder head 19.6 200 14
Intake pipe x Intake manifold 19.6 200 14
Cylinder head x bearing cap 25 250 18
EGR pipe x Intake pipe 1HD-FTE 19.6 200 14
EGR pipe x Exhaust manifold 1HD-FTE 39.2 400 29
Exhaust manifold x Cylinder head 41.7 425 31
Main bearing cap x Cylinder block 12 pointed head 1st 103 1,050 76
2nd Turn 90° Turn 90° Turn 90°
6 pointed head 18 185 13
Connecting rod cap x Connecting rod 1st 36.8 375 27
2nd Turn 90° Turn 90° Turn 90°
Cylinder head x Cylinder head cover 1HZ, 1HD-T 6.4 65 57
1HD-FTE 8 8 71
Engine mounting brackets x Cylinder block 68.6 700 51
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Injection pump stay x Cylinder block 68.6 700 51
Alternator bracket x Cylinder block 68.6 700 51
Rear end plate x Cylinder block 18 185 13
Flywheel (M/T), Drive plate (A/T) x Crankshaft 127.4 1,300 94
Oil pan x Cylinder block 15.7 160 12
Oil strainer x Main bearing cap 8.8 90 78 in.-Ibf
Check valve x Cylinder block 27 275 20
Qil cooler assembly x Cylinder block 19.6 200 14
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SERVICE SPECIFICATIONS — TURBOCHARGING

TURBOCHARGING
SERVICE DATA

§802G-01

Turbocharger

Turbocharging pressure

1HD-T

38.6 — 50.0 kPa
(0.38 — 0.49 kgf/cm?, 5.4 - 7.0 psi)

control

1HD-FTE | 50.0— 70.0 kPa
(0.49 — 0.69 kgf/cm?2, 7.0 — 9.8 psi)
Turbine wheel axial play Maximum ] 0.11 mm (0.0043 in.) or less
Turbine wheel radial play Maximum 1HD-T | 0.16 mm (0.0063 in.)
1HD-FTE | 0.14 mm (0.0055 in.)
Actuator push rod stroke 1HD-T | 1.20 - 1.70 mm (0.0472 — 0.0669 in.)
1HD-FTE | 0.72—1.22 mm (0.0283 — 0.0480 in.)
Turbo pressure Voltage 475-55V
sensor
VS8V for Resistance At20°C (68°F) |37-44 Q
turbocharging
pressure




SERVICE SPECIFICATIONS - TURBOGHARGING

SS-11

TORQUE SPECIFICATION -

Part tightened N-m kgf-cm ft-ibf

EGR pipe x Exhaust manifold 1HD-FTE 39.2 400 29

Exhaust manifold x Cylinder head 417 425 31

EGR pipe x Intake pipe assembly 1HD-FTE 19.6 200 14

Turbocharger x Exhaust manifold 52 530 38

Turbo oil pipe x Turbocharger 18.1 185 13

No.1 turbo water pipe x Turbocharger 7.8 8 69 in.-lbf

Turbo outlet elbow x Turbocharger 52 530 38

Compressor inlet elbow x Turbocharger 1HD-FTE 19.6 200 14
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SERVICE SPECIFICATIONS — EMISSION CONTROL

EMISSION CONTROL

SS0YM-01

SERVICE DATA

E-VRV for EGR at20°C (68°F) | 11-13Q
(1HD-FTE)

EGR cut VSV at20°C (68°F) |37 -44 0
(1HD-FTE)




SERVICE SPECIFICATIONS — EMISSION CONTROL
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TORQUE SPECIFICATION -
Part tightened N-m kgf-cm ft-Ibf
No.1 intake pipe x No.2 intake pipe 1HD-FTE 19.6 200 14
No.1 intake pipe stay x Intake pipe stay 1HD-FTE 19.6 200 14
EGR valve x EGR pipe 1HD-FTE 19.6 200 14
EGR pipe x Exhaust manifold 1HD-FTE 39.2 400 29
Front exhaust pipe x Turbo outlet elbow 1HD-FTE 62 632 46
Front exhaust pipe x Center exhaust pipe 1HD-FTE 40 408 30
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SERVICE SPECIFICATIONS -

ELECTRONIC CONTROL DIESEL

ELECTRONIC CONTROL DIESEL
SERVICE DATA

Watertemperature | Resistance At—-20°C (—4°F) | 10-20 KQ
sensor, At0°C (0°F) |4-7KQ
Fuel temperature At20°C (68°F) | 2-3 KW
sensor, At 40°C (104°F) | 0.9-1.3 KW
Intake air At 60°C (140°F) | 0.4 - 0.7 KW
temperature At 80°C (176°F) | 0.2~ 0.4 KW
sensor
Crankshaft Resistance AtCold |19-32Q
position AtHot |24-37Q
sensor
ECU Resistance
Intake air temp. 20°C (68°F) THA-E2 |2.0-3.0kQ
Fuel temp. 20°C (68°F) THF -E2 [2.0-3.0kQ
Coolant temp. 80°C (176°F) THW-E2 | 0.2~0.4kQ
Cold (-10°C (14°F) to 50°C (122°F) TDC+~-TDC- |19-37Q
Hot (-50°C (122°F) to 100°C (212°F) TDC+-TDC- |24-37Q
NE+-NE- |205-255Q
TCV-4+B |10-16Q
EGR-+B [11-18Q
25°C(77°F) EGRC-+B |30-400Q
25°C (77°F) S/TH--4B [30-40Q
25°C (77°F) PA-4B |30-400
SVR-+B |60-80Q
IREL-EO1 |4-8Q
MREL - EO1 |60-80Q




SERVICE SPECIFICATIONS

ELECTRONIC CONTROL DIESEL
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TORQUE SPECIFICATION o
Part tightened N-m kgf-cm ft-lbf
Water temperature sensor x Cylinder block 20.4 200 15
Fuel temperature sensor x Fuel pump 21.6 220 16.5
Intake air temperature sensor x Intake pipe 29 300 21
Crankshaft position sensor x Cylinder block 5 50 44 in.-Ibf
Shift position switch x Transmission 44.1 450 33
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SERVICE SPECIFICATIONS — ENGINE FUEL

ENGINE FUEL
SERVICE DATA

$S0QX-02

Fuel heater

Resistance at20°C (68°F)

05-2.0Q

Injection nozzles
(1HZ)

Nozzle opening pressure
New nozzle M/T, A/T (White indication ring)
A/T (Brown indication ring)
M/T, A/T (White indication ring)

A/T (Brown indication ring)

Reused nozzle

Adjusting shim thickness

14,710 — 15,690 kPa (150 — 160 kgf/cm?, 2,133 — 2,276 psi)
15,690 — 16,671 kPa (160 — 170 kgflcm?, 2,276 — 2,418 psi)
14,220 — 15,220 kPa (145 — 155 kgf/cm2, 2,062 — 2,205 psi)
15,200 — 16,181 kPa (155 — 165 kgf/cm?, 2,205 — 2,347 psi)

0.900 mm (0.0354 in.)
0.950 mm (0.0374 in.)
1.000 mm (0.0394 in.)
1.050 mm (0.0413in.)
1.100 mm (0.0433 in.)
1.150 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 in.)
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 in.)
1.950 mm (0.0768 in.)

0.925 mm (0.0364 in.)
0.975 mm (0.0384 in.)
1.025 mm (0.0404 in.)
1.075 mm (0.0423 in.)
1.125 mm (0.0443 in.)
1.175 mm (0.0463 in.)
1.225 mm (0.0482in.)
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.)
1.725 mm (0.0679 in.)
1.775 mm (0.0699 in.)
1.825 mm (0.0719 in.)
1.875 mm (0.0738 in.)
1.925 mm (0.0758 in.)

Injection nozzles
(1HD-T)

Preift

Nozzle opening pressure No.1
No.2 (Inspection pressure)

Pre-lift and nozzle opening pressure adjusting shim

thickness

0.06 - 0.08 mm (0.00236 —0.00315 in.)
17,652 — 18,633 kPa (180 - 190 kgf/cm?, 2,560 — 2,702 psi)
13,239 — 14,220 kPa (135 — 145 kgf/cm?, 1,920 - 2,062 psi)

0.700 mm (0.0276 in.)
0.800 mm (0.0315 in.)
0.900 mm (0.0354 in.)
0.975 mm (0.0384 in.)
1.025 mm (0.0404 in.)
1.075 mm (0.0423 in.)
1.125 mm (0.0443 in.)
1.175 mm (0.0463 in.)
1.225 mm (0.0482 in.)
1.280 mm (0.0504 in.)
1.300 mm (0.0512in.)
1.320 mm (0.0520 in.)
1.340 mm (0.0528 in.)
1.360 mm (0.0535 in.)
1.380 mm (0.0543 in.)
1.400 mm (0.0551 in.)
1.420 mm (0.0559 in.)
1.440 mm (0.0567 in.)
1.460 mm (0.0575 in.)
1.480 mm (0.0583 in.)
1.500 mm (0.0591 in.)
1.520 mm (0.0598 in.)
1.540 mm (0.0606 in.)
1.560 mm (0.0614 in.)

0.750 mm (0.0295 in.)
0.850 mm (0.0335 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.)
1.150 mm (0.0453 in.)
1.200 mm (0.0472in.)
1.250 mm (0.0492in.)
1.290 mm (0.0508 in.)
1.310 mm (0.0516 in.)
1.330 mm (0.0524 in.)
1.350 mm (0.0531 in.)
1.370 mm (0.0539 in.)
1.390 mm (0.0547 in.)
1.410 mm (0.0555 in.)
1.430 mm (0.0563 in.)
1.450 mm (0.0571 in.)
1.470 mm (0.0579 in.)
1.490 mm (0.0587 in.)
1.510 mm (0.0594 in.)
1.530 mm (0.0602 in.)
1.550 mm (0.0610 in.)
1.570 mm (0.0618 in.)
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Injection nozzles
(1HD-T)
(Cont'd)

Pre-lift and nozzle opening pressure adjusting shim
thickness
(Cont'd)

1.580 mm (0.0622 in.)
1.600 mm (0.0630 in.)
1.620 mm (0.0638 in.)
1.640 mm (0.0646 in.)
1.660 mm (0.0654 in.)
1.680 mm (0.0661 in.)
1.700 mm (0.0669 in.)
1.800 mm (0.0709 in.)

1.590 mm (0.0626 in.)
1.610 mm (0.0634 in.)
1.630 mm (0.0641 in.)
1.650 mm (0.0650 in.)
1.670 mm (0.0657 in.)
1.690 mm (0.0665 in.)
1.750 mm (0.0689 in.)

Injection nozzles
(1HD-FTE)

No.1
No.2 (Inspection pressure)
No.2 pressure spring washer (No.1 nozzle opening
pressure adjusting shim) thickness

Nozzle opening pressure

No.1 pressure spring washer (No.2 nozzle opening
pressure adjusting shim) thickness

0.800 mm (0.0315in.)
0.850 mm (0.0335 in.)
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.)
1.150 mm (0.0453 in.)
1.200 mm (0.0472in.)
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 in.)
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 in.)
1.950 mm (0.0768 in.)
2.000 mm (0.0787 in.)
2.050 mm (0.0807 in.)
2.100 mm (0.0827 in.)
2.150 mm (0.0846 in.)
2.200 mm (0.0866 in.)
0.700 mm (0.0276 in.)
0.800 mm (0.0315in.)
0.900 mm (0.0354 in.)
0.975 mm (0.0384 in.)
1.025 mm (0.0404 in.)
1.075 mm (0.0423 in.)
1.125 mm (0.0443 in.)
1.175 mm (0.0463 in.)
1.225 mm (0.0482 in.)
1.275 mm (0.0502 in.)
1.325 mm (0.0521 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.)
1.725 mm (0.0679 in.)

1.775 mm (0.0699 in.)

17,162 — 18,142 kPa (175 — 185 kgf/cm?, 2,489 — 2,631 psi)
33,539 — 35,500 kPa (342 — 362 kgf/cm?, 4,864 — 5,149 psi)

0.825 mm (0.0325 in.)
0.875 mm (0.0344 in.)
0.925 mm (0.0364 in.)
0.975 mm (0.0384 in.)
1.025 mm (0.0404 in.)
1.075 mm (0.0423in.)
1.125 mm (0.0443 in.)
1.175 mm (0.0463 in.)
1.225 mm (0.0482 in.)
1.275 mm (0.0502 in.)
1.325 mm (0.0521 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.)
1.725 mm (0.0679 in.)
1.775 mm (0.0699 in.)
1.825 mm (0.0719 in.)
1.875 mm (0.0738 in.)
1.925 mm (0.0758 in.)
1.975 mm (0.0778 in.)
2.025 mm (0.0797 in.)
2.075 mm (0.0817 in.)
2.125 mm (0.0837 in.)
2.175 mm (0.0856 in.)

0.750 mm (0.0295 in.)
0.850 mm (0.0335 in.)
0.950 mm (0.0374 in.)
1.000 mm (0.0394 in.)
1.050 mm (0.0413in.)
1.100 mm (0.0433 in.)
1.150 mm (0.0453 in.)
1.200 mm (0.0472in.)
1.250 mm (0.0492 in.)
1.300 mm (0.0512in.)
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 in.)
1.700 mm (0.0669 in.)
1.750 mm (0.0689 in.)
1.800 mm (0.0709 in.)
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SERVICE SPECIFICATIONS —

ENGINE FUEL

Injection nozzles

No.1 pressure spring washer (No.2 nozzle opening

1.900 mm (0.0748 in.)
2.000 mm (0.0787 in.)

1.850 mm (0.0728 in.)
1.950 mm (0.0768 in.)

Delivery valve opening pressure 1HD-T

Plunger spring deviation
Spring free length

Delivery valve spring 1HZ
1HD-T

Plunger spring 1HZ
1HD-T
Coupling spring 1HZ
1HD-T
Pneumatic bellows spring 1HZ w/ HAC
Boost compensator spring 1HD-T
Roller height variation
Pickup sensor resistance
Timer adjusting screw protrusion pre—setting
Plunger spring shim thickness
Flyweight holider thrust clearance
Governor gear adjusting washer thickness
Governor shaft protrusion
Plunger pre—strokes 1HZ
1HD-T
Adjusting shim thickness
Timer inner spring with coefficient 1HZ

1HD=T (Philippine)

1HD-T (Others)
Governor sleeve plug head thickness 1HZ
Governor sleeve plug head thickness 1HD-T

(1HD-FTE) pressure adjusting shim) thickness .

(Cont'd) (Cont’d) 2.050 mm (0.0807 in.) 2.100 mm (0.0827 in.)
2.150 mm (0.0846 in.)

Injection pump Direction of rotation Clockwise as seen from drive side

(1HZ, 1HD-T) Injection order 1-4-2-6-3-5(A-B-C-D-E-F)

7,350 — 8,330 kPa (75 — 85 kgf/cm?, 1,067 — 1,209 psi)
2.0 mm (0.079 in.)

24.4 mm (0.961 in.)

12.6 mm (0.496 in.)

30.0 mm (1.181 in.)

31.2mm (1.228 in.)

16.6 mm (0.645 in.)

15.5 mm (0.610in.)

35.0 mm (1.378in.)

19.4 mm (0.764 in.)

0.02 mm (0.0008 in.)

650-970 &

7.5-8.0mm (0.285-0.315in.)

0.5 mm (0.020 in.)

1.0 mm (0.039 in.)

1.5 mm (0.059 in.)

2.0 mm (0.079 in.)

0.15—0.35 mm (0.0059 - 0.0138 in.)
1.05 mm (0.0413in.)

1.45 mm (0.0571 in.)

1.85 mm (0.0728 in.)

0.3-2.0 mm (0.012-0.079in.)

0.2 mm (0.0079 in.)

0.25 mm (0.0089 in.)

Shim are available in 131 sized in increments
0.01 mm (0.004 in.), from 1.90 mm (0.0748 in.)
to 3.20 mm (0.1260 in.)
1.57 N/mm (0.16 kgf/mm)
1.77 N/mm (0.18 kgf/mm)
1.96 N/mm (0.20 kgf/mm)
1.08 N/mm (0.11 kgf/mm)
1.27 N/mm (0.13 kgf/mm)
1.57 N/mm (0.16 kgf/mm)
1.96 N/mm (0.20 kgf/mm)
3.0 mm (0.118in.)

0.8 mm (0.031 in.)
1.2 mm (0.047 in.)
1.8 mm (0.071 in.)

1.25 mm (0.0492in.)
1.65 mm (0.0650 in.)

1.67 N/mm (0.17 kgf/mm)
1.86 N/mm (0.19 kgf/mm)

1.18 N/mm (0.12 kgf/mm)
1.37 N/mm (0.14 kgf/mm)
1.77 N/mm (0.18 kgf/mm)
2.16 N/mm (0.22 kgf/mm)

3.1 mm (0.122in.)

3.2mm (0.126 in.)
3.4 mm (0.134in.)
3.6 mm (0.142in.)
3.8 mm (0.150 in.)
4.0 mm (0.158 in.)
4.2mm (0.165 in.)
3.0mm (0.118 in.)
3.2mm (0.126 in.)
3.4mm (0.134in.)
3.6 mm (0.142in.)
3.8 mm (0.150 in.)
4.0 mm (0.158 in.)
4.2mm (0.165 in.)
4.4mm (0.173in.)
4.6 mm (0.181 in.)
4.8 mm (0.189 in.)
5.0 mm (0.197 in.)

8.3 mm (0.130in.)
3.5 mm (0.138in.)
3.7 mm (0.146 in.)
3.9 mm (0.154 in.)
4.1 mm (0.161 in.)

3.1 mm (0.122in.)
3.3 mm (0.130in.)
3.5 mm (0.138 in.)
3.7 mm (0.146 in.)
3.9 mm (0.154 in.)
4.1 mm (0.161 in.)
4.3 mm (0.169in.)
4.5 mm (0.177in.)
4.7 mm (0.185in.)
4.9 mm (0.193in.)
5.1 mm (0.201 in.)
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Injection pump
(1HZ, 1HD-T)
(Cont'd)

Governor sleeve plug head thickness 1HD-T
(Cont'd)

5.2 mm (0.205 in.)
5.4 mm (0.213in.)
5.6 mm (0.220 in.)
5.8 mm (0.228 in.)
6.0 mm (0.236 in.)
6.2mm (0.244 in.)
6.4 mm (0.252 in.)
6.6 mm (0.260 in.)

5.3 mm (0.209 in.)
5.5 mm (0.216 in.)
5.7 mm (0.224 in.)
5.9 mm (0.232in.)
6.1 mm (0.240 in.)
6.3 mm (0.248in.)
6.5 mm (0.256 in.)

Injection pump
(1HD-FTE)

Engine speed sensor resistance at20°C (68°F)
Spill control valve resistance at20°C (68°F)
Timing control valve resistance at20°C (68°F)

205-255 Q
1-2Q
10£14Q
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SERVICE SPECIFICATIONS — ENGINE FUEL
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TORQUE SPECIFICATION
Part tightened N-m kgf-cm ft-Ibf
Fuel prefilter upper body x Fuel prefilter lower body 16.7 170 12
Fuel prefilter x Bracket 18 185 13
Fuel damper x Body 7.5 80 66 n.-lbf
Nozzle holder body x Nozzle holder retaining nut 1HZ 46.58 475 34
1HD-T 34.3 350 25
1HD-FTE 29.4 300 22
Injection nozzle x Cylinder head 1HZ 63.7 650 47
1HD-T 39.2 400 29
1HD-FTE 25 255 18
Injection pipe x Injection nozzle, Injection pump 1HZ 14.7 150 1
1HD-T, 1HD-FTE 245 250 18
Injection pipe clamp x Intake manifold, Injection pipe clamp 6.4 65 56 in.-lbf
No.3 nozzle leakage pipe x Intake manifold " {HD-FTE 19.6 200 14
Nozzle leakage pipe x injection nozzle 1HZ 29.4 300 22
1HD-T 12.3 125 9
1HD-FTE 11.3 115 8
Nozzle leakage pipe x Cylinder head 1HD-FTE 19 186 14
Delivery valve holder x Distributive head 1HZ, 1HD-T 58.85 600 43
Fuel inlet hollow screw x Injection pump body 1HZ, 1HD-T 36.8 375 27
Regulator valve x Injection pump body 1HZ, 1HD-T 8.8 90 78 in.-Ibf
Feed pump cover x Injection pump body 1HZ, 1HD-T 2.9 29.5 25 in.-Ibf
Timer cover x Injection pump body 1HZ, 1HD-T 8.35 85 74 in.-lbf
Timer adjusting screw x Timer cover 1HZ, 1HD-T 14.2 145 11
Governor link support x Injection pump body 1HZ, 1HD-T 14 140 10
Distributive head x Injection pump body 1HZ, 1HD-T 12 120 9
Governor shaft x Injection pump body 1HZ, 1HD-T 27 275 20
Overflow screw x Governor cover 1HD-T 24.55 250 18
Control lever x Governor cover 1HZ, 1HD-T 6.85 70 61 in.-lbf
Governor cover x Injection pump body 1HZ, 1HD-T 8.3 85 74 in.-Ibf
Wire clamp x Governor cover 1HZ, 1HD-T 8.35 85 74 in.lbf
Idle speed adjusting screw x Governor cover 1HZ, tHD-T 6.9 704 61 in.-lbf
Adjusting lever x Governor cover 1HZ, 1HD-T 8.35 85 74 in.-lbf
Pickup sensor x Injection pump body 1HZ, 1HD-T 20.6 210 15
Distributive head plug x Distributive head 1HZ 69 700 51
1HD-T 88 900 65
Distributive head plug bolt x Distributive head plug 1HZ, 1HD-T 16.7 170 12
Pneumatic bellows cover x Governor cover 1HZ w/ HAC 7.35 75 65 in.-lbf
Diaphragm x Push rod 1HD-T 7.35 75 65 in.-lbf
Diaphragm cover x Governor cover 1HD-T 7.35 75 65 in.-lbf
Lever control spring x Governor cover 1HZ, 1HD-T 11.3 115 8
Injection pump stay x Injection pump 1HZ, 1HD-T 8.35 85 74 in.-Ibf
1HD-FTE 19.6 200 14
Fuel cut solenoid x Distributive head 1HZ, 1HD-T 22 225 16
Lead wire x Fuel cut solenoid 1HZ, 1HD-T 1.7 17 15in.-Ibf
Cap x Injection pump 1HD-T 11 115 8
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Thermo wax x Injection pump body w/ ACSD 8.35 85 74 in.-lbf
ldle—up lever x Injection pump body 1HZ, 1HD-T Short bolt 8.35 85 74 in.-lof
Long boit 11.75 120 9
No.2 nozzle leakage pipe, Fuel inlet pipe x Injection pump 1HZ, 1HD-T 22.1 225 16
Idie~up actuator x ldle-up lever 1HZ, 1HD-T 9.35 95 83 in.-lbf
Fuel temperature sensor x Injection pump 1HD-FTE 221 225 16
Fuel inlet pipe x Injection pump 1HD-FTE 24.5 250 18
Fuel outlet pipe x Injection pump 1HD-FTE 22.1 225 16
Injection pump x Timing gear case 18 185 13
Pump stay x Injection pump 1HZ, 1HD-T 69 700 51
Pump stay x Injection pump, Cylinder Block 1HZ, 1HD-T 69 700 51
Pump stay bracket x Injection pump 1HZ, 1HD-T 39 398 29
Injection pump drive gear x Injection pump 1HZ, 1HD-T 103 1,050 76
1HD-FTE 137 1,400 101
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SERVICE SPECIFICATIONS — COOLING

COOLING

SERVICE DATA -
Thermostat Valve opening temperature 74-78°C (165-172°F)
Valve lift at90°C (194°F) | 10 mm (0.39 in.) or more
Radiator cap Relief valve opening pressure STD | 93 - 123 kPa (0.95 — 1.25 kgf/cm?2, 13.5 — 17.8 psi)
Minimum | 78 kPa (0.8 kgf/cm?, 11.4 psi)
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TORQUE SPECIFICATION

$80YZ-01

Part tightened N-m kgf-cm ft-Ibf
Drain plug x Union 12.7 130 9
Water pump x Cylinder biock 12 mm head 19.6 200 14
14 mm head 39.2 400 29
Fan x Fluid coupling 6.4 65 57 in.-lbf
Fluid coupling x Water pump pulley 19.6 200 14
Water inlet x Cylinder block 19.6 200 14
Water pump x Alternator bracket 19.6 200 14
Qil cooler x Lower tank 10 100 7
Qil cooler pipe x Oil cooler 15 150 11
Support x Tank on radiator 12.7 130 9
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LUBRICATION

SERVICE DATA -
Oil pressure atidle speed | 29 kPa (0.3 kgf/cm?, 43 psi) or more
at 3,000 rpm | 250 — 600 kpa (2.5 — 6.1 kgf/cm?2, 36 — 87 psi)
Oil pump Tip clearance STD | 0.080 —0.160 mm (0.0031 — 0.0063 in.)
Maximum | 0.21 mm (0.0083 in.)
Body clearance STD | 0.100 —0.170 mm(0.0039 — 0.0067 in.)
Maximum | 0.20 mm (0.0079 in.)
Side clearance STD | 0.030 - 0.090 mm (0.0012 - 0.0035in.)
Maximum {0.15 mm (0.0059 in.)
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SERVICE SPECIFICATIONS - LUBRICATION
TORQUE SPECIFICATION o
Part tightened N-m kgf-cm ft-lbf
Drain plug x Oil pan 34.3 350 25
Relief valve x Timing gear case 49 500 36
Qil strainer x Main bearing cap 8.8 90 78 in.-lbf
Timing gear case x Cylinder block, Main bearing 19.6 200 14
Injection pump x Timing gear case 18 185 13
Oil pan x Main bearing cap, Timing gear case, Rear oil seal retainer 15.7 160 12
QOil cooler cover x Qil cooler 15.7 160 12
Qil cooler cover, Oil dipstick guide x Cylinder block 19.6 200 14
Relief valve x Oil cooler cover 39 400 29
Check valve x Oil cooler cover 27 275 20
Water temperature sensor x Oil cooler cover 19.6 200 14
Oit nozzle x Cylinder block 27 275 20
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SERVICE SPECIFICATIONS - STARTING

STARTING
SERVICE DATA

8S0YU-01

Pre—heating Light lighting time
system Super glow type at 20°C (68°F) | Approx. 1.0 seconds
Glow plug Resistance Approx. 0.75 Q
Starter Rated voltage and output power 12V 2.5kW
(2.5 kW type) No-load characteristics Current | 180 Aorlessat 11.0V
rpm | 3,500 rpm or less
Brush length STD | 20.5 mm (0.807 in.)
Minimum | 11.0 mm (0.433 in.)
Spring installed load STD | 34.3—42.1 N (3.4 — 4.1 kgf, 7.7 — 9.5 Ibf)
Minimum | 18.6 N (1.8 kgf, 4.2 Ibf)
Commutator
Diameter STD |36.0mm (1.417in.)
Minimum | 35.0 mm (1.378 in.)
Undercut depth STD | 0.7 mm (0.028 in.)
Minimum | 0.2 mm (0.008 in.)
Circle runout Maximum | 0.05 mm (0.0020 in.)
Magnetic switch
Contact plate for wear Maximum | 1.6 mm (0.063 in.)
Starter Rated voltage and output power 12V 3.0 kW
(3.0 kW type) No-load characteristics Current | 220 Aorless at 1.0V
rpm | 4,200 rpm or less
Brush length STD | 21.0 mm (0.828 in.)
Minimum | 12.0 mm (0.472in.)
Spring instalied load STD | 27.5-37.3N (2.8 — 3.8 kgf, 6.1 — 8.3 Ibf)
Minimum | 14.7 N (1.5 kgf, 3.3 Ibf)
Commutator
Diameter STD |43.0 mm (1.692 in.)
Minimum {42.0 mm (1.654 in.)
Undercut depth STD | 0.7 mm (0.028 in.)
Minimum | 0.2 mm (0.008 in.)
Circle runout Maximum | 0.05 mm (0.0020 in.)
Magnetic switch
Contact plate for wear Maximum ] 1.6 mm (0.063 in.)
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SERVICE SPECIFICATIONS — STARTING
TORQUE SPECIFICATION -
Part tightened N-m kgf-cm ft-lbf
Glow plug x Cylinder head 13 130 10
Intake Shutter x Intake pipe No.2 19.6 200 14
Intake Shutter x Intake heater 7.5 75 66 in.-lbf
Intake heater relay x Wire 35 35 31 in.-ibf
Terminal 30 nut, Terminal C nut x Terminal bolt 2.5kwW 36.3 370 27
3.0 kW 34.3 350 25
End cover x Magnetic switch housing 3.6 37 32 in.-Ibf
End cover x Brush holder 2.5kW 3.6 37 32in.-bf
Brush x Brush holder 3.0kW 3.6 37 32 in.-Ibf
Starter hosing x Magnetic switch 2.5kwW 9.3 95 82 in.-lbf
3.0 kW 11.3 115 8.3
End cover with field frame x Magnetic switch 2.5kW 9.3 95 82 in.-Ibf
3.0kW 14.2 145 10
Lead wire of field coil x Terminal C 24 245 18
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SERVICE SPECIFICATIONS — CHARGING
$S0YW-01
Battery Specific gravity at20°C (68°F) | 1.25—-1.29
Voltage at20°C (68°F) |125-129V
Drive belt Deflection New belt | 6 —7 mm (0.24 - 0.28 in.)
Used belt | 8 — 11 mm (0.31 - 0.43in.)
Tension New belt | 441 — 539 N (45 — 55 kgf)
Used belt | 196 — 343 N (20 — 35 kgf)
Alternator Rated output 12V 70A,12V 80A,12V 120A
Rotor coil resistance at20°C (68°F) [2.1-25Q
Slip ring diameter STD | 14.2-14.4 mm (0.559 - 0.567 in.)
Minimum | 12.8 mm (0.504 in.)
Brush exposed length STD | 10.5 mm (0.413 in.)
Minimum | 1.5 mm (0.059 in.)
1C regulator Regulating voltage 13.2-14.8V
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CATION -
TORQUE SPECIFICATI
Part tightened N-m kgf-cm ft-Ibf

Retainer x Drive end frame 3.0 31 27 in.-Ibf

Rectifier end frame x Drive end frame 70A 4.5 46 40 in.-Ibf

Rectifier end frame without cord clip x Drive end frame 80A,120 A 4.5 46 40 in.-lbf

Rectifier end frame with cord clip x Drive end frame 80 A, 120A 5.4 55 48 in.-Ibf
Alternator pulley x Rotor 110.5 1,125 81

Rectifier holder x Lead wire on rectifier end frame 70 A Screw 1.96 20 17 in.-ibf

Bolt 39 40 35 in.-Ibf

Rectifier holder x Lead wire on rectifier end frame 80A,120A 294 30 26 in.-Ibf

IC regulator x Rectifier end frame 70A 1.96 20 17 in.-lbf

80A,120A 2.0 20 18 in.-Ibf

IC regulator x Rectifier holder 70A 1.96 20 17 in.-lbf

80A, 120 A 20 20 18 in.-lbf

Brush holder x Rectifier holder 70A 1.96 20 17 in.-Ibf

80A 120 A 2.0 20 18 in.-Ibf

Brush holder x IC regulator 70A 1.96 20 17 in.-bf

80A, 120 A 2.0 20 18 in.-lbf

Rear end cover x Rectifier holder 4.4 45 39 in.-Ibf

Plate terminal x Rectifier hoider 80A,120A 3.85 39 34 in.-lbf

Terminal insulator x Rectifier holder 4.1 42 36 in.'lbf
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ENGINE
HOW TO PROCEED WITH TROUBLESHOOTING

When using hand-held tester, troubleshoot in accordance with the procedure on the following pages.

DI31H-02

, Titles inside Z_Z/ are titles of pages in
@ehlcle Brought fo Worksho@ this manual, with the page number indicated
in the bottom portion. See the indicated

// pages for detailed explanations.

-t

// Customer Problem Analysis P. DI-1

N

/ Connect the hand-held tester to DLC3. P. DI-4
// If the display indicates a communication fault in the tool, inspect DLC3. P. DI—4 / m

w

// Check Diagnostic Trouble Code and Freezed Frame Data (Pre—check) /
f Record or Print DTC and Freezed Frame Data P. Di—4 /)

4 / Clear DTC and Freezed Frame Data P. DI—4 I

<
// Visual Inspection //
S0

/ Setting Check (Test) Mode Diagnosis P. DI-4 //

<&

7 Problem Symptom Confirmation
If the engine does not start, perform steps 10 and 12 first

Malfunction ﬂ JL Malfunction does not occur.

6]

o))

occurs. 8 // Symptom Simulation P.IN-9 /

9 /DTG check P. DI J¢]

Normal L Jd L Malfunction code.
10 LBasic Inspection P. Di-1 // " LDTC Chart P.DI-14 /

<L
12 l Problem Symptom Table P. DI—19 // ﬂ

14 // Parts Inspection // 13 LCIFCUIt Inspection P. DI-21 7
<L
ﬂ 15 LCheck for Intermittent Problems P. D4 /
Identification of Problem (——1¢
N

16 // Adjustment, Repair /

17 Confirmation Test
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When not using hand-held tester, troubleshoot in accordance with the procedure on the following pages.

, Titles inside Z_7/ are titles of pages in

@ehlcle Brought to Worksh@ this manual, with the page number indicated
in the bottom portion. See the indicated

J/ pages for detailed explanations.

P.DI-3 J
i
2 ﬂ Check and clear Diagnostic Trouble Code (Prec—heck) J/

P.DI4
El T

1 // Customer Problem Analysis

3 Problem Symptom Confirmation
@ Malfunction does not occur.
4 . .
Malfunction occurs. / Syrr_;pt"c:jmg&mulation //

&

5 // Diagnostic Trouble Code Check //
A

P. D4 i
Normal code igs JdL  Malfunction code.
6 / Basic Inspection // 7 / Diagnostic Trouble Code Chart //
P.DI4 // P. DI-14 //
8 /' Problem Symptoms Table /
P. DI-19 //
10 <

I Circuit Inspection /

4L / P. D21 | Y

9 ,

J/ Parts Inspection // I_I ) /' Check for Intermittent Problem
&

=y

P.DI-4 7/

Identification of Problem & rl

12 /' Adjustment, Repair  //

13 Confirmation Test
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CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet

Inspector’s
Name

Di3t01

Model and Model

Customer’s Name Year
Driver’s Name Frame No.
Date Vehicle Engine Model
Brought in no!
. km
License No. Odometer Reading miles
O Entgisr}egoes O Engine does not crank O No initial combustion O No complete combustion
not Stal
I Difficult to O Engine cranks slowly
Start O Other
%’ O Incorrect firstidle O idling rpm is abnormal O High ( rpm) [OLow( rpm)
¢ | OPoor Idling
- ORoughidling O Other
£
& | OPoor 0 Hesitation O Back fire 0O Muffler explosion (after—fire) O Surging
£ Driveability | 0 knocking O Other
?} [ Soon after starting [ Atter accelerator pedal depressed
8 1 DEngine Stall | O After accelerator pedal released O buring A/C operation
O Shifting from N to D O Other
O others
Dates Problem
Occurred
0O Constant [0 Sometimes ( times per day/month) [ Once only
Problem Frequency O Other
Weather OFine O Cloudy O Rainy O Snowy [ Various/Other
cn Outdoor O Hot O warm OcCool O Cold (approx. °F/ °C)
g 5 Temperature - -
[3)
=8 Place OHighway O Suburbs O Inner City O Uphill O Downill
2E [J Rough road 00 other
-a —_—
g'§ Engine Temp. O Cold 0 warming up O After Warming up O Any temp. O other
oa
0O Starting 3 Just after starting ( min.) O idling O Racing
Engine Operation { [ Driving O Constant speed O Acceleration O Deceleration
[J A/C switch ON/OFF O Other

Condition of Malfunction indicator Lamp

3 Remains on

O Sometimes light up

O Does not light up

Diagnostic Trouble
Code Inspection

Normal mode O Normal O Malfunction code(s) (code )
(Precheck) [ Freezed frame data ( )
0O Normal O Malfunction code(s) (code )

heck
Check Mode [ Freezed frame data ( )
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DIAGNOSTICS — ENGINE

FI2547

DLC3

A05868

DI3sE-01

PRE-CHECK
1. DIAGNOSIS SYSTEM
(a) Description

When troubleshooting Multiplex OBD (M—OBD) vehicles,
the only difference from the usual troubleshooting proce-
dure is that you connect to the vehicle the hand—held tes-
ter, and read off various data output from the vehicle’s en-
gine ECU.

The vehicle’s on-board computer lights up the check en-
gine warning light on the instrument panel when the com-
puter detects a malfunction in the computer itself or in
drive system components. In addition to the check en-
gine warning light lighting up when a malfunction is de-
tected, the applicable diagnostic trouble codes are re-
corded in the engine ECU memory. (See page DI-14)

If the malfunction has been repaired, the check engine
warning light goes off automatically but the diagnostic
trouble codes remain recorded in the engine ECU
memory.

To check the diagnostic trouble codes, connect the hand—
held tester to Data Link Connector 3 (DLC3) on the ve-
hicle or read the number of blinks of the check engine
warning light when TC and CG terminals on the DLC3 are
connected. The hand-held tester also enables you to
erase the diagnostic trouble codes and activate the sev-
eral actuators and check freeze frame date and various
forms of engine data. (For operating instructions, see the
hand-held tester instruction book.)

The diagnosis system operates in normal mode during
normal vehicle use. It also has a check (test) mode for
technicians to simulate malfunction symptoms and trou-
bleshoot. Some diagnostic trouble codes use 2 trip detec-
tion logic* to prevent erroneous detection and ensure
thorough malfunction detection. By switching the engine
ECU to check (test) mode using hand-held tester when
troubleshooting, the technician can cause the check en-
gine warning light to light up for a malfunction that is only
detected once or momentarily. (hand—held tester only)
(See page DI-14)

*2 trip detection logic

When a logic malfunction is first detected, the malfunction
is temporarily stored in the engine ECU memory. If the
same malfunction is detected again during the second
drive test, this second detection causes the check engine
warning light to light up.

The 2 trip repeats the same mode a 2nd time. (However,
the IG switch must be turned OFF between the 1st trip and
2nd trip).
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DIAGNOSTICS - ENGINE

MIEENGEKES

[ETEEELEL]

Freeze frame data:

Freeze frame data records the engine condition when
malfunction is detected.

Because freeze frame data records the engine conditions
(fuel system, calculator load, engine coolant tempera-
ture, fuel trim, engine speed, vehicle speed, etc.) when
the malfunction is detected, when troubleshooting it is
useful for determining whether the vehicle was running or
stopped, the engine warmed up or not, the air—fuel ratio
lean or rich, etc. at the time of the malfunction.

Check the DLC3.

The vehicle’s engine ECU uses 1SO 14230 for commu-
nication. The terminal arrangement of DLC3 complies
with SAE J1962 and matches the ISO 14230 format.

il
DLC3
A04550
Terminal No. Connection/Voltage or Resistance Condition
7 Bus @ Line / Pulse generation During transmission
4 Chassis Ground / <= Body Ground 1 Q or less Always
16 Battery Positive / < Body Ground 9 ~ 14 V Always

HINT:

If your display shows "UNABLE TO CONNECT TO VEHICLE”
when you have connected the cable of the hand-held tester to

DLC3,

turned the ignition switch ON and operated the hand-

held tester, there is a problem on the vehicle side or tool side.
(1) It communication is normal when the tool is con-

nected to another vehicle, inspect DLC3 on the orig-
inal vehicle.

() If communication is still not possible when the tool

is connected to another vehicle, the problem is
probably in the tool itself, so consult the Service De-
partment listed in the tool’s instruction manual.
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Fl2547

CG

i 2laalsle] 8]

[ehdrizhdidishg

DLC3

TC

A04550

Normal
0.25 sec.

ON ON ON ON

OFF OFF OFF

0.25 sec.

Fl0294

2. INSPECT DIAGNOSIS (Normal Mode)
(@) Check the check engine warning light.

(1)  The check engine warning light comes on when the
ignition switch is turned ON and the engine is not
running.

HINT:
If the check engine warning light does not light up, troubleshoot
the combination meter.

(2) when the engine is started, the check engine warn-
ing light should go off. If the lamp remains on, the
diagnosis system has detected a malfunction or ab-
normality in the system.

(b) Check the DTC using hand-held tester.

NOTICE:

When the diagnosis system is switched from normal mode
to check test mode, it erases all DTCs and freezed frame
data recorded in normal mode. So before switching modes,
always check the DTCs and freezed frame data, and note
them down.

(1) Prepare the hand-held tester.

(2) Connect the hand-held tester to the DLC3.

(3) Turn the ignition switch ON and switch the hand—

held tester main switch ON.

Use the hand-held tester to check the DTCs and
freezed frame data, note them down. (for operating
instructions, see the hand-held tester’s instruction
book.)

Confirm the details of the DTCs.

(4)

(5)

Check the DTC not using hand-held tester.

(1)  Turn the ignition switch ON.

(2)  Using SST, connect between terminals 13 (TC) and
4 (CG) of DLCS.
SST 09843-18040

()

(3) Read the diagnostic trouble code from check en-
gine warning light.

HINT:

If a diagnostic trouble code is not output, check the diagnostic

connector (DLC3) circuit (See page Di-100).
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0.5 sec. 1.5 sec.

Repeat
B One Cycle
Start BR3589
Flashing
ON
OFF

0.13 Seconds

FI13605

As an example, the blinking patterns for codes; normal,
12 and 31 are as shown on the illustration.
(1)  Check the details of the malfunction using the diag-
nostic trouble code chart on page Di-14.
(2) After completing the check, disconnect terminals 13
(TC) and 4 (CG) and turn off the display.
HINT:
in the event of 2 or more malfunction codes, indication will begin
from the smaller numbered code and continue in order to the
larger.

NOTICE:
When simulating symptoms without a hand-held tester to
check the DTCs, use normal mode. For code on the DTCs
chart subject to ”2 trip detection logic”, turn the ignition
switch OFF after the symptom is simulated the first time.
Then repeat the simulation process again. When the prob-
lem has been simulated twice, the check engine warning
light lights up and the DTCs are recorded in the engine
ECU.
3. INSPECT DIAGNOSIS (Check (Test) Mode)
HAND-HELD TESTER only:
Compared to the normal mode, the check mode has an in-
creased sensitivity to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check (test) mode.
(@) Checkthe DTC.
(1) Initial conditions.

»  Battery positive voltage 11 V or more

»  Throttle valve fully closed.

«  Transmission in neutral position

«  Air conditioning switched OFF.

(2) Turn the ignition switch OFF.

(3) Prepare the hand-held tester.

(4) Connect the hand-held tester to the DLCS3.

(56) Turnthe ignition switch ON and push the hand-held
tester main switch ON.

(6) Switch the hand-held tester normal mode to check
(test) mode. (Check that the check engine warning
light flashes.).

(7) Start the engine. (The check engine warning light
goes out after the engine start.).

(8) Simulate the conditions of the malfunction de-
scribed by the customer.

NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.
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Interface Box

Break—Out—Box

I

Vehicle Harness

N09348

(9)  After simulating the malfunction conditions, use the
hand-held tester diagnosis selector to check the
DTCs and freezed frame data, etc.
HINT:
Take care not to turn the ignition switch OFF. Turning the ignition
switch OFF switches the diagnosis system from check (test)
mode to normal mode, so all diagnostic codes, etc. are erased.
(10) After checking the DTCs, inspect the applicable cir-
cuit.
(b) Clear the DTC.
The following actions will erase the DTCs and freezed frame
data.
(1) Operating the hand—held tester to erase the codes.
(See the hand-held tester’s instruction book for op-
erating instructions.)
(2) Disconnecting the battery terminals or ECD fuse.
NOTICE:
If the hand-held tester switches the engine ECU from nor-
mal mode to check (test) mode or vice-versa, or if the igni-
tion switch is turned from ON to ACC or OFF during check
(test) mode, the DTCs and freezed frame data will be
erased.

(¢) Measure the engine ECU terminal values using break—
out box and hand-held tester.
(1) Hook up the break—out-box and hand-held tester
to the vehicle.
(2) Read the engine ECU input/output values by follow-
ing the prompts on the tester screen.
HINT:
Hand-held tester has a "Snapshot” function.
This records the measured values and is effective in the diagno-
sis of intermittent problems.
Please refer to the hand-held tester/break—out—box operator’s
manual for further details.
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4.

If any of the following codes is recorded, the engine ECU enters fail-safe mode.

FAIL-SAFE CHART

Fail-Safe Operation

Fail-Safe Deactivation Conditions

DTC No.
12 TCV duty is fixed at 30.0 % 2 of more TDC signals are detected for 4 engine revolution
sFuel cut
13 *TCV duty is fixed at 1.0 % 2 of more NE signals are detected for 0.5 sec.
«Close diesel throttle valve
Accelerator pedal closed position SW ON :
19(1) Acceler‘alltor pedal position is fixed at 0 % +B OFF
Accelerator pedal closed position SW OFF :
Accelerator pedal position is fixed at 8 %
Accelerator pedal closed position SW ON : m
Accelerator pedal position is fixed at 0 % +B OFF
19(2) Accelerator pedal closed position SW OFF :
Accelerator pedal position is fixed at 8 %
Accelerator pedal position below 10 % +B OFF
When the idle SW is faulty.
Accelerator pedal closed position SW ON:
Accelerator pedal position is fixed at 0 % | +B OFF
Accelerator pedal closed position SW OFF:
%(3) Accelerator pedal position is fixed at 8 %
1
When the idle SW is okay.
Idle SWON :
Accelerator pedal position is fixed at 0 % | +B OFF
Idle SW OFF :
Accelerator pedal position below 10 %
19(4) Accelerator pedal position below 10 % +B OFF
22 Engine coolant temp. is fixed at 100°C (212°F) Return to normal condition
24 Intake air temp. is fixed at 20°C (68°F) Return to normal condition
35 Intake air pressure is fixed at 101.3 kPa (760 mmHg, 30 in.Hg) | Return to normal condition
39 Fuel temp. is fixed at 60°C (140°F) Return to normal condition
42 Vehicle speed is fixed at 0 km/h (0 mph) Vehicle speed > 0 km/h (0 mph)

5.

(@)
(b)
(c)
(d)
(e)

CHECK FOR INTERMITTENT PROBLEMS
HAND-HELD TESTER only:

By putting the vehicle’s engine ECU in check (test) mode, 1 trip detection logic is possible instead of 2 trip
detection logic and sensitivity to detect open circuits is increased. This makes it easier to detect intermittent
problems.
Clear the DTC (See page DI—4).

Set the check (test) mode (See page DI—4).

Perform a simulation test (See page IN-9).

Check the connector and terminal (See page IN-19).
Handle the connector (See page IN-19).
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6. BASIC INSPECTION

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 cases 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-

shooting.

1 | lIs battery positive voltage 11 V or more when engine is stopped ?

YES

o)

Charge or replace battery.

2 |lIs engine cranked ?

YES

~——

NO>

Bll'o;:ged to problem symptoms table on page

3 | Check air filter (See page EM-1).

e )

Repair or replace.

4 | Check fuel quality.

CHECK:

e Check that use only diesel fuel.

»  Check that the fuel does not contain any impurity.

e )

Replace fuel.
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5 | Check engine oil (See page LU-1).

NG> Repair or replace.

oK

Q

6 | Check coolant (See page CO-1).

NG> Replace coolant.

(o)

a

7 | Check injection timing (See page EM-14).

NG> Adjusting injection timing.

K

a

8 |Check idle speed and maximum speed (See page EM-17).

NG> Repair or replace injection pump.

K

Q

9 | Check diagnostic connector (DLC3) circuit (See page DI-100).

NG> Repair or replace.
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10 | Check vacuum pump (See page EC-3).

3

NG> Repair or replace.

Proceed to problem symptoms table on page DI-19.

DLC3

"DLC3
A05868

7. REFERENCE VALUE OF ENGINE ECU DATA
NOTICE:
The values given below for ’Normal Condition” are repre-
sentative values, so a vehicle may still be normal even if its
values from those listed here. So do not decide whether a
part is faulty or not solely according to the "Normal Condi-
tion” here.
HINT:
Engine engine ECU data can be monitored by hand-held tes-
ter.
(a) Connect the hand—held tester to the DLCS3.
(b)  Monitor engine ECU data by following the prompts on the
tester screen.
Please refer to the hand-held tester operator’s manual
for further detail.
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(c) Reference Value

Item Inspection Condition Reference Value
Engine at idling *1 4-12mm3
INJECTION VOLUME Engine racing at 2,000 rpm *1 4-8mmd
Engine racing at 3,000 rpm *1 5-9mmd
Engine at idling *1 17.0-19.0°CA
INJECTION TIMING Engine racing at 2,000 rpm *1 11.7-15.7°CA
Engine racing at 3,000 rpm *1 17.0-23.0°CA
ENGINE SPD RPM kept stable (Comparison with tachometer) No great changes
Engine at idling *1 91-111 kPa .
(683-833 mmHg, 26.9-32.8 in.Hg)
PIM Engine racing at 2,000 rpm *1 97 - 117 kPa
Engine racing at 3,000 rpm *1 110 - 130 kPa
COOLANT TEMP Engine at normal operating temp. 75-95°C (167 — 203°F) *2
INTAKE AIR Engine at normal operating temp. Ambient temp. - 140°C
FUEL TEMP Engine at normal operating temp. Ambient temp. ~65°C
Accelerator pedal fully closed 0-20%
ACCELE POSITION Accelerator pedal fully opened 59-100 %
From closed position to wide open accelerator pedal Gradually increases
VEHICLE SPD During driving (Comparison with speed meter) No large differences
A/C SIG A/C switch ON ON
IDL SIG Accelerator pedal full closed ON
STARTER SIG During cranking ON
A/C CUT SIG A/C switch OFF ON
EGR SYSTEM Idling ON
NSW *3 Neutral start switch signal P or N position : ON
PS OIL PRESS SW Power steering oil pressure switch signal Turn steering wheel : ON
ACCEL CLOSE SW Accelerator pedal fully closed ON

HINT:

*1: All accessories and A/C are switched OFF.

*2: If the water temp. sensor circuit is open or shorted, the engine ECU.

*3: A/T only
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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

DI31K~02

other factors. o
If a malfunction code is displayed during the DTC check in check(test) mode, check the circuit for that code

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
Check Engine .
DTC No. Warning Light 2 .
Detection item Trouble Area arning Lig Memory
(See Page) (NormalMode/
Test Mode)
. «Open or short in crankshaft position sensor circuit
I1 2 C'ranlfs:/lafltf PO;I.IIOI'I Sensor « Crankshaft position sensor ON/ON O
(DI-21) Circuit Malfunction « Engine ECU
*Open or short in engine speed sensor circuit
13 Engine Speed Sensor Circuit * Engine speed sensor ON/ON o
(DI-23) Malfunction *Open or short in STA circuit
*Engine ECU
»Open or short in timing control vaive circuit
. * Fuel filter (Clogging)
14 Timing Control System . L
A « Fuel (Freezing, Air in) ON/N.A. O
(DI-24) Malfunction - -
« Injection pump (Internal pressure and timing control vaive)
¢ Engine ECU
17 Interior IC Malfunction *Engine ECU ON/N.A. O
19(1) Accelerator Pedal Position *Open or short in accelerator pedal position sensor circuit
(D-27) Sensor Circuit Malfunction « Accelerator pedal position sensor ON/ON O
(Open/Short) * Engine ECU
19(2) Accelerator Pedal Position *Open or short in accelerator pedal position sensor circuit
(DI-34) Sensor Circuit Malfunction » Accelerator pedal position sensor ON/N.A. O
(IDL Switch / Range) «Engine ECU
19(3) Accelerator Pedal Closed Posi- | « Short in accelerator pedal closed position switch circuit
(DI-39) tion Switch Circuit Malfunction » Accelerator pedal closed position switch ON/N.A. O
(Short) « Engine ECU
19(4) Accelerator Pedal Closed Posi- | «Open in accelerator pedal closed position switch circuit
(DI-39) tion Switch Circuit Malfunction * Accelerator pedal closed position switch ON/N.A. O
(Open) » Engine ECU
2 Water Temp. Sensor Circuit -\%pen or short in water temp. sensor circuit
(DI—41) Malfunction + Water temp. sensor ON/ON o
*Engine ECU

*1: "ON” displayed in the diagnosis mode column indicates that the check engine warning light is lighted
up when a malfunction is detected. "N.A.” indicates that the item is not included in malfunction diagnosis.

*2:7(” in the memory column indicates that a diagnostic trouble code is recorded in the engine ECU memory
when a malfunction occurs. Accordingly, output of diagnostic results in normal or test mode is done with
the IG switch ON.
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*1
DTC No. . Checlf Engme *n
(See Page) Detection Item Trouble Area Warning Light Memory
(NormalMode/
Test Mode)
. hort in i . ] L
24 Intake Air Temp. Sensor Circuit at’:; orift or: n |::aske air temp. sensor circuit OFF/ON o
(DI~46) | Malfunction o alr temp. sensor
*Engine ECU
. hort in iniecti . Lo
32 Injection Pump System a!)er:. or short in |njectt|.on pqu correction unit cuicuit OFFIA 5
(DI-52) Malfunction ]e(') ion pump correction uni A
*Engine ECU
33 Intake Shutter Control Gircuit *Open orlshort in VSV for intake shutter circuit
. * VSV for intake shutter ON/N.A. @]
(DI-54) Malfunction .
«Engine ECU
35 Turbo Pressure Sensor Circuit *Open or short in turbo pressure sensor circuit
(DI-56) Malfunction » Turbo pressure sensor ON/ON O
*Engine ECU
. in fuel . ircui
a9 Fuel Temp. Sensor Gircuit Open or short in fuel temp. sensor circuit
(Di64) Malfunction * Fuel pressure sensor ON/ON O
«Engine ECU
*Open or short in vehicle speed sensor circuit
42 Vehicle Speed Sensor Signal « Vehicle speed sensor ON/ON o
(DI1-69) Circuit Malfunction * Combination meter
¢ Engine ECU
89 Interior IC Malfunction * Engine ECU ON/N.A. O
97 * Open or short in EDU circuit
(DI=71) EDU Circuit Malfunction « Spill control valve ON/N.A. O
+EDU
*Open or short in engine immobilizer system circuit
. L. « Transponder key amplifier
*3 E | |
naine '.anbl izer System » Transponder key computer OFF/N.A. O
99 Malfunction .
» Transponder key coil
*Engine ECU

*1: ”ON” displayed in the diagnosis mode column indicates that the check engine warning light is lighted
up when a malfunction is detected. "OFF” indicates that the "CHECK ENGINE” does not light up during
malfunction diagnosis, even if a malfunction is detected. "N.A.” indicates that the item is not included in

malfunction diagnosis.

*2:7O” in the memory column indicates that a diagnostic trouble code is recorded in the engine ECU memory
when a malfunction occurs. Accordingly, output of diagnostic results in normal or test mode is done with
the IG switch ON.

*3: See Pub. No. RM616E1 BE section.
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Di31L-02

PARTS LOCATION

VSV for Turbo Pressure Sensor
Turbo Pressure Sensor Shift Position Switch (M/T)

Intake Air Temp. Sensor VSV for EGR  Neutral Start Switch (A/T)

Engine ECU

Intake Heater——
VSV for Intake Shutter|

Intake Heater Relay

Check Connector

Accelerator Pedal Position Sensor

Nl
Actuato

»" Accelerator Pedal Switch
o '.» Spill Valve Relay (Marking: SPIL/VLV)
DLC3
EDU
EGR Valve ECD Main Relay (Marking: ECD)
E-VRV Crankshaft Position Sensor
PS Qil Pressure Switch Water Temp. Sensor

Injection Pump

Engine Speed Sensor

Fuel Temp.
Sensor

PUMP ROM (Injection Pump Correction Unit)

A05974
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Di3 102

TERMINALS OF ECU

Engine

ECU Terminals @ @ @ @

13[12/11{10| 9| 8| 7| 6] 5{ 4| 3|2]|1}]| 8| 7|6 1110
26| 25 24{23| 22 21/20{ 1918[17|16]15{14] |16/15{14{13]12{11/10{ 9} [12{11]10] 9| 8!7 | |22]{21]20]19/18 17}16{15[14]13{12

(6]
S
W
n
ey
(2]
H
(]
—_

A02958
Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
BATT (E19-1) - E1 (E17-14) B-R-BR Always 9-~14
+B(E19-12) - E1 (E17-14) B-Y-BR IG switch ON 9-~14
VC (E16-1) — E2 (E16-9) L-R-BR-W IG switch ON 45-~55
VCC (E18-6) — E2C (E18—4) L-R-BR-W IG switch ON 45~55
Accelerator pedal fully closed 06~1.3
VA (E18-5) — E2C (E184) R-Y - BR-W
Accelerator pedal fully opened 28~45
Accelerator pedal fully closed 06~13
VAS (E18-12) - E2C (E18—4) P-L -BR-W
Accelerator pedal fully opened 28~45
Accelerator pedal fully closed 9~14
IDL (E18-9) — E2C (E18—4) LG-B - BR-W
Accelerator pedal fully opened 0-3
Apply vacuum 40 kPa (300 mmHg, 11.8 in.Hg) 1.0~-18
PIM (E16-2) — E2 (E16-9) P-L -BR-W -
Apply vacuum 135 kPa (1,000 mmHg, 39.4 in.Hg) 23~42
THA (E16-3) — E2 (E16-9) W-G -BR-W | Idling, air intake temp. 0°C (32°F) to 60°C (140°F) 02~38
THW (E16-4) - E2 (E16-9) G-B-BR-W Idiing, engine coolant temp. 60°C (140°F) to 120°C (248°F) 0.1~-15
B-R -BR-W *1
THF (E16-5) - E2 (E16-9) IG switch ON (at engine cold) 0.5~3.8
G-R-BR-W*2
STA (E19-11) - E1 (E17-14) B-W - BR Cranking 6.0 or more
TDC+ (E17-17) - TDC- ’ Pulse generation
B-W
(E17-16) Idling (See page DI-21)
. Pulse generation
NE+ (E17-19) — NE- (E17-18) L-G Idling (See page DI-21)
IG switch ON .
SP1 (E19-9) - E1 (E17-14) V-BR Rotate driving wheel slowly Pulse generation
1G switch ON 9-~14
TCV (E17-11) - EO1 (E17-13) R-Y -W-B \di Pulse generation
" (See page DI-24)
SPVD (E17-12) — E1(E17-14) L-Y-BR IG switch ON 9-~14
) Pulse generation
PVF -25) - E1 (E17-14 ~-R-BR Idl
S (E17-25) ( ) L dling (See page DI-71)
IG switch ON 9~14
EGR (E17 — 24) — EO1 R_G — W-B - -
(E17-13) EGR ON ulse generation
(See page DI-85)

*1:LHD
*2: RHD
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Symbols (Terminals No.) Wiring Color Condition STD Voitage (V)
VSV OFF (idling) 9-14
~10) — — L -W-B
S/TH (E17-10) = EOT (B17-13) | - W-L=WB TG0 0N atter 1G: switch OFF for 2 sec) 0-3
VSV for atmospheric pressure leaning OFF 9~14
—g) — - W-R -W-B .
PA (E17-9) - E01 (E17-13) VSV for atmospheric pressure leaning ON 0~3
MREL (E19-3) — EO1 (E17-13) B-wW-W-B 1G switch ON 9~14
IGSW (E19-14)— E1 (E17-14) B-R-BR IG switch ON 9~14
G -BR A/C switch ON (at idling) 0~15
-E1 (E17-14 W-G -
ACT (E18-2)-E1 (E17-14) A/C switch OFF 9-14
IG switch ON 9~14
At A/C cut controlled
- — L-B-BR
ACT (E18-8) ~E1 (E17-14) (Driving below 30 km/h, accelerator pedal fully opened for 0~3
5sec.)
GR-BR Accelerator pedal fully closed 9~14
PDL (E18-3) - E1 (E17-14 R-
( ) ( ) Accelerator pedal fully opened 0~3
TAC (E18-7) - E1 (E17-14) B-BR idling Pulse generation
TC (E194)—~E1 (E17-14) P-B-BR IG switch ON 9-~14
Check engine warning light lights up 0~3
W (E19-5) —E1 (E17-14) W -BR —
Except check engine warning light lights up 9~14
: Glow indicator light lights up 0~3
G-IND (E18-1)~ E1 (E17-14) Y-R-BR .
Except glow indicator light lights up 9-~14
DATA (E16-6) ~E1 (E17-14) G-B-BR For 0.5 sec. after IG switch ON Pulse generation
CLK (E16-14) —E1 (E17-14) G-W-BR For 0.5 sec. after IG switch ON Pulse generation
THWO (E19-8) - E1 (E17-14) Y-B—BR  [IG switch ON Pulse generation
(See page DI-96)
IG switch ON 0-~3
EGRC (E17-3) - E1 (E17-14) R-BR
Maintain engine speed at 1500 rpm after warming up 9~ 14
IG switch ON 0~3
IREL (E19-2) - E1 (E17-14) G-Y-BR
At intake heater ON 9-~14
SPVD (E17-12)—E1 (E17-14) | L-Y-BR | Idiing Pulse generation
(See page DI-71)
Heater bl itch ON -~
VCH (E17-23) - E1 (E17-14) Y-R-BR ater blower switch O 0-3
Heater blower switch OFF 9~ 14
SVR (E19-13) - E1 (E17-14) L-W-BR IG switch ON 0~-15
Heater bl i ~
VCT (E16-7) — E1 (E17-14) L-B—BR gater blower switch ON 0-3
Heater blower switch OFF 9~14
Push on power heat itch ~
HSW (E19-20) — E1 (E17-14) B-L-BR pover nealer swite 0-3
Push off power heater switch 9~14
At shi o - N
FSW (E17-7) — E1 (E17-14) R-L - BR t shift position in first position 9~14
At other shift position in first position 0~3
Idling, Ti i ~
PS (E16-8) - E1 (E17-14) P-BR ing, Turn steering wheel 0~3
IG switch ON 9~14
SIL (E19-15) -~ E1 (E17-14) V-W -BR Connect hand-held tester to DL.C3 Pulse generation
IMI (E19-17) —E1 (E17-14) L-B-BR Idling Pulse generation
IMO (E19-6) — E1 (E17-14) L-R - BR A few sec. after engine staring Pulse generation
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PROBLEM SYMPTOMS TABLE
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

DI3IN-02

given in the table below.

Symptom Suspect Area See page
1. Starter ST-20
Does not crank (Difficult to start) 2. Starter relay ST-35
3. Neutral start switch circuit (A/T) DI-108
1. Intake heater control circuit DI-80
2. STA signal circuit DI-105
3. Heater idle~up switch circuit Di-115
Cold engine (Difficult to start) 4. Injection nozzle FU-43
5. Fuel filter FU-1
6. Engine ECU ED-17
7. Injection pump FU-113
1. STA signal circuit DI-105
2. Injection nozzle FU-43
. o 3. Fuel filter FU-1
Hot engine (Difficult to start) 4. Compression EM—2
5. Engine ECU ED-17
6. Injection pump FU-113
1. Fuel filter FU-1
2. ECU power source circuit
Soon after starting (Engine stall) 3 EnginF:)ECUs e I?I:7167
4. Injection pump FU-113
1. ECU power source circuit Di-76
. 2. Spill r ircui —
Others (Engine stall) 3 E:gi::hézj lay circuit 2:3_111;3
4. Injection pump FU-113
1. Fuel filter FU-1
Incorrect first idle (Poor idling) 2. Engine ECU ED-17
3. Injection pump FU-113
1. A/C signal circuit DI-93
High engine idle speed (Poor idling) i 2:;:;92?3'3"‘;“" :;);57
4. Injection pump FU-113
1. A/C signal circuit DI-93
2. Injection nozzle FU—43
3. EGR control circuit DI-85
Lower engine idle speed (Poor idling) 4. Compression EM-2
5. Valve clearance EM-9
6. Fuel line (Air beed) -
7. Engine ECU ED-17
8. Injection pump FU-113
1. Injection nozzle FU—-43
2. Fuel line (Air beed) -
3. Intake heater control circuit DI-80
Rough idiing (Poor idling) 4. EGR control circuit DI-85
5. Compression EM-2
6. Valve clearance EM-9
7. Engine ECU ED-17
8. Injection pump FU-113
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Symptom Suspect Area See page
1. Injection nozzle FU—43
2. ECU power source circuit DI-76
3. Compression EM-2
Hunting at hot engine (Poor idling) 4. Fuel line (Air beed) -
5. Valve clearance EM-9
6. Engine ECU ED-17
7. Injection pump FU-113
1. Injection nozzie FU-43
2. ECU power source circuit DI-76
3. Intake heater control circuit DI-80
Hund Id engine (Poor idii 4. Compression EM-2
unting at cold engine (Poor idling) 5. Fuel line (Air beed) _
6. Valve clearance EM-9
7. Engine ECU ED-17
8. Injection pump FU-113
1. Injection nozzle FU-36
2. Fuel filter FU-1
Hesitation/ P leration (Poor driveabil 3. EGR control circuit DI-85
esitation/ Poor acceleration (Poor driveability) 4. Compression EM=2
5. Engine ECU ED-17
6. Injection pump FU-113
1. Injection nozzle FU-36
Knocking (Poor driveability) 2. EGR control circuit DI-85
3. Engine ECU ED-17
1. Injection nozzle FU-36
. - 2. EGR control circuit DI-85
Black smoke (Poor driveabilit
© (Poor ariveability) 3. Engine ECU ED-17
4. Injection pump FU-113
1. EGR control circuit DI-85
2. Intake heater control circuit DI-80
White smoke (Poor driveability) 3. lnjectl.on nozzle FU-36
4. Fuel filter FU-1
5. Engine ECU ED-17
6. Injection pump FU-113
1. Injection nozzle FU-43
Surging/ Hunting (Poor driveability) 2. Engine ECU ED-17
3. Injection pump FU-113
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DI310-02

CIRCUIT INSPECTION
DTC 12 Crankshaft Position Sensor Circuit
Malfunction
CIRCUIT DESCRIPTION

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 78 teeth and is mounted in the injection pump. The NE signal sensor generates 78
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 injection volume control, also.

DTC No. DTC Detecting Condition Trouble Area
*Open or short in crankshaft position sensor circuit
12 No TDC signal to engine ECU at 400 rpm or more  Crankshaft position sensor
«Engine ECU

TDC Signal Waveforms

TDC " A lov/Div

NE
HNEEEEENEE

20 msec./Division(ldling) ac2s83

WIRING DIAGRAM

Reference: INSPECTION USING OSCILLOSCOPE

During cranking or idling, check between terminals TDC+ and
TDC- of engine ECU.

HINT:

The correct wavaforms are as shown.

Sensor

Crankshaft Position Engine ECU
1 B 17 (TDC )
Sk [ () J’%
© i
2 W (e 1DC
5 L 19
™ GEANEH]L e
: L G 18 | NE- %
E17 :
Engine Speed Sensor \— J’ EJ
(inside the Injection Pump)
B05256
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INSPECTION PROCEDURE

1

Check resistance of crankshaft position sensor (TDC) (See page ED-8).

NG> Replace crankshaft position sensor.

3

Check for open and short in harness and connector between engine ECU and
crankshaft position sensor (See page IN-19).

NG> Repair or replace harness or connector.

3

Inspection sensor installation.

N;> Tighten sensor.

OK

" Check and replace engine ECU (See page IN-19).
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Di-23

DI31P-02

DTC 13 Engine Speed Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

Refer to DTC12 (Crankshaft Position Sensor Circuit Malfunction) on page DI-21.

DTC No. DTC Detecting Condition

Trouble Area

more

No NE signal to engine ECU for 0.5 sec. or more at 580 rpm or

*Open or short in engine speed sensor circuit

13

ing

« Engine speed sensor

No NE signal to engine ECU for 2.0 sec. or more during crank- | Engine ECU

WIRING DIAGRAM

Refer to DTC12 (Crankshaft Position Sensor Circuit Malfunction) on page DI-21.

INSPECTION PROCEDURE

1 Check resistance of engine speed sensor (See page FU-113).

NG>

Check and replace injection pump
(See page FU-113).

@

2 | Check for open and short in harness and connector between engine ECU and
engine speed sensor (See page IN-19).

ey

Repair or replace harness or connector.

@

3 |Inspection sensor installation.

e )

Tighten sensor.

=

Check and replace engine ECU (See page IN-19).
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DI310-02

DTC 14 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.

DTC No. DTC Detecting Condition Trouble Area

+Open or short in timing control valve circuit

« Timing control valve

« Fuel filter (Clogging)

* Fuel (Freezing, Air in)

«Injection pump (Internal pressure and timing control valve)

After engine warm up and during, actual injection timing is
14 different from target value of engine ECU calculated for several
sec.

« Engine ECU
WIRING DIAGRAM
Engine Room J/B —_——
Engin Engine ECU
1 ECD ECDRelay 7 2_ gy J18 J/C (LHD)
B-Y —
(N P 7 1C ———{ 162k C J11 J/C (RHD)
C
3 1 A
. 17] IN1 T
iming Control
13(1C Valve 11
 Fusible = 1 2 = — .
Link
Block
EO1
B L B-W ,3ﬁ MREL
ik‘ {E19 J——¢—W—
Battery ?

B N~

B05257
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INSPECTION PROCEDURE

1 | Check timing control valve (See page FU-113).

(See page FU-113).

NC> Check and replace injection pump

3

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

ON PREPARATION:
@ (a) Remove the glove compartment door.
(b) Disconnect the "E17” connector of engine ECU.

(c)  Turn the ignition switch ON.

CHECK:
Measure voltage between terminal TCV of engine ECU con-

nector and body ground.
OK:
AQ4925 Voltage: 9-14V

E17 Connector

0K> Go to step 3.

@

Check for open or short in harness and connector between timing control valve and engine ECU,
timing control valve and ECD main relay (Marking: ECD) (See page IN~19).
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3 | Check voltage between terminal TCV of engine ECU and body ground.

PREPARATION:
(@) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal TCV of engine ECU and
body ground.

OK:

~ Voltage:9-14V

A04942

During idling, check waveform between terminals TCV and E1

TCV of engine ECU.

| I I HINT:

+ ] The correct waveform is as shown.
10 msec./ Division (Idling)  , ac24s2
NG Check and replace engine ECU
(See page IN-19).

OK

4 | Check fuel filter clogging, fuel freezing and fuel air in.

NG> Replace or repair.

OK

Check and replace injection pump (See page FU-113).
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DI318-02

DTC 19 (1) | Accelerator Pedal Position Sensor circuit
Malfunction (Open /Short)

CIRCUIT DESCRIPTION

The accelerator pedal position sensor is mounted at the accelerator pedal and detects the accelerator pedal
opening angle. When the accelerator pedal is fully closed, a voltage of approximately 1.0 V is applied to ter-
minals VA, VAS of the engine ECU. The voltage applied to the terminals VA, VAS of the engine ECU in-
creases in proportion to the opening angle of the accelerator pedal and becomes approximately 3.8 V when
the accelerator pedal is fully opened. The engine ECU judges the vehicle driving conditions from these sig-
nals input from terminals VA, VAS and uses them as one of the conditions to control the injection volume
and diesel throttle valve position. The idle switch is mounted in the accelerator pedal position sensor and
sends the IDL signal to the engine ECU when accelerator pedal is fully closed.

This system has 2 way accelerator pedal position sensor and accelerator pedal closed position switch for
fail safe.

DTC No. DTC Detecting Condition Trouble Area

*Open or short in accelerator pedal position sensor circuit
* Accelerator pedal position sensor
* Engine ECU

Open or short in accelerator pedal position sensor circuit for

19 0.05 sec. or more

HINT:
Atfter confirming DTC 19 (1) use the hand-held tester to confirm the accelerator pedal opening percentage
and accelerator pedal close position switch condition.

Accelerator pedal opening position
expressed as percentage Trouble area

Accelerator pedal fully closed Accelerator pedal fully open

VCC line open

L) 0,
0% 0% VA, VAS line open or short

Approx. 100 % Approx. 100 % E2C line open
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WIRING DIAGRAM

Accelerator Pedal .
Position Sensor Engine ECU N
J4 L-R /E?—E;K/CC '?'5\/
5
5 R-Y
T B W
12 %
1 P—
' L ,EE;;; VAS g;#VV“" +B
3 - 9
& LGB op L i
2 BR-W 4
o (F1)E2C
+B rL E1
GR 1 1 3
>Y 1Z1 | IN GR (ETa1 2Dk
(LHD) (RHD) \_J\, )
Accelerator Pedal BR 2 BR L.
Closed Position (RAD) L2 ,)@——--
Switch 5 6 700G
B-R BR BR BR
2 (LHD) 7~ 1Z1 >>| IN1} o n BR
ED (LHD)

EC (RHD)

B05258
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INSPECTION PROCEDURE
When using hand-held tester

1 | Connect the hand-held tester, read the accelerator pedal opening percentage.

PREPARATION:

(a) Connect the hand-held tester to the DLCS.

(b) Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:

Read the accelerator pedal opening percentage.

OK:
Accelerator pedal opening position
Accelerator pedal P poning P
expressed as percentage
Fully open Approx. 65 %
Fully closed Approx. 18 %

FI7052

OK Check for intermittent problems
(See page DI-4).

)

2 | Check voltage between terminal 4 of wire harness side connector and body

ground.
ON PREPARATION:
@ 4 (a) Disconnect the accelerator pedal position sensor con-
nector.
(b)  Turn the ignition switch ON.
CHECK:

Measure voltage between terminal 4 of wire harness side con-
= nector and body ground.
7o A05257 Voltage: 4.5-5.5V

NG> Go to step 5.
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3 | Check voltage between terminals VA, VAS and E2C of engine ECU.
ON VA PREPARATION:
@ VAS E2C (a) Remove the glove cpmpartment door.
7 \ f N (b)  Turn the ignition switch ON.
=7 CHECK:
S b i ror Measure voltage between terminals VA, VAS and E2C of en-
gine ECU.
OK:
BE6653 T (+) V ) Accelerator pedal Voltage
rem Av4s47 Fully closed 0.6-13V
Fully open 2.8-45V

OK Check and replace engine ECU
(See page IN-19).

@

4 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).

E

Replace accelerator pedal position sensor.

NG> Repair harness or connector.
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5 | Check voltage between terminals VCC and E2C of engine ECU.

ON vee PREPARATION:
@ (a) Remove the glove compartment door.
J \ (b)  Turn the ignition switch ON.
t e = CHECK:
IA00ONOOn0o0n| 00000 | A0 EIDEIDEIEID ————————— . .
“'" 000 Measure voltage between terminals VCC and E2C of engine

WJ// \w/ Nf// ECU connector.

OK:
r\ | OK:
BE6653 (+)\V/ =) Voltage: 4.5-5.5V

P23865 A04948

3

Check for o gen in harness and connector between engine ECU and accelerator pedal position
sensor (VCC line) (See page IN-19).

NG Check and replace engine ECU
(See page IN-19).

When not using hand-held tester

1 | Check voltage between terminal 4 of wire harness side connector and body

ground.
ON PREPARATION:
@ 4 (a) Disconnect the accelerator pedal position sensor con-
nector.
(b)  Turn the ignition switch ON.
CHECK:

Measure voltage between terminal 4 of wire harness side con-
= nector and body ground.

OK:

BEsess wszs7|  Voltage: 4.5-5.5V

NG> Go to step 4.
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2 | Check voltage between terminals VA, VAS and E2C of engine ECU.
PREPARATION:
N
@O VAS Vi‘ E2C (a) Remove the glove compartment door.
b) Turn the ignition switch ON.
/ \ (
/, \u s = CHECK:
| ARias drineasy R Ansmsarin Measure voltage between terminals VA, VAS and E2C of en-
gine ECU.
ok:
- (+) =) Accelerator pedal Voltage
A04947 Fully closed 0.6-13V
Fully open 28-45V

OK Check and replace engine ECU
(See page IN-19).

@

3 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).

@

Replace accelerator pedal position sensor.

NG> Repair harness or connector.
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4 | Check voltage between terminals VCC and E2C of engine ECU.

N

0D
000000000000CInD000K00000N00000

NN
E\ =

@ON vee E2C
/ \ ;

A04948

3

PREPARATION:
(@) Remove the glove compartment door.
(b)  Turn ignition switch ON.
CHECK:
Measure voltage between terminals VCC and E2C of engine
ECU connector.
OK:
Voltage: 4.5-55V

NG Check and replace engine ECU
(See page IN-19).

sensor (VC

Check for open in harness and connector between engine ECU and accelerator iti
(? line) (See page IN-19). g ator pedal position
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DTC 19 (2) | Accelerator Pedal Position Sensor Circuit
Malfunction (IDL Switch/Range Malfunction)

CIRCUIT DESCRIPTION
Refer to DTC 19 (1) (Accelerator Pedal Position Sensor Circuit Malfunction (Open/Short)) on page DiI-27.

DTC No. DTC Detecting Condition Trouble Area

Condition (a) or (b) continue 0.5 sec. or more:
(a)IDLONandVA>1.4V
(b) IDL ON and VAS >1.4V

Condition (a) or (b) continue 0.5 sec. or more: «Open or short in accelerator pedal position sensor circuit
19(2) (a) IDLOFFand VA< 0.6 V * Accelerator pedal position sensor
(b) IDLOFF and VAS < 0.6 V *Engine ECU

Conditions (a) and (b) continue 0.05 sec. or more:
(a)06V<VA<44Vand06V<VAS <44V
(b) VA-VAS > 0.5V

WIRING DIAGRAM

Refer to DTC 19 (1) (Accelerator Pedal Position Sensor Circuit Malfunction (Open/Short)) on page DI-27.

INSPECTION PROCEDURE
When using hand-held tester

1 Connect the hand-held tester, read the IDL signal.

PREPARATION:

(a) Connect the hand—held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:

Read the IDL signal.

OK:
Accelerator pedal IDL signal
Fully open OFF
Fully closed ON

FI7052
OK> Go to step 4.
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2 | Check voltage between terminals IDL and E2C of engine ECU.
ON IDL PREPARATION:
@ E2C (@ Remove the glove compartment door.
/ \ / \ (b)  Turn the ignition switch ON.
e e e CHECK:
tsiminiin Biui st Measure voltage between terminals IDL and E2C of engine
ECU.
OK:
BE6G53 Accelerator pedal Voltage
Passes AQ4949 Fully closed 9-14V
Fully open 0-3V

(See page IN-19).

OK> Check and replace engine ECU

@

3 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (IDL line) (See page IN-19).

3

Replace accelerator pedal position sensor.

NG> Repair harness or connector.

4 | Connect the hand-held tester, read the accelerator pedal operating percentage
(See page DI-27 , Step 1).

OK Check for intermittent problems
(See page DI-4).
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5 | Check voltage between terminal VCC of wire harness side connector and body
ground (See page DI-27, Step 2).

NG> Go to step 8.
oK |

6 | Check voltage between terminals VA, VAS and E2C of engine ECU
(See page DI-27, Step 3).

(See page IN-19).

0K> Check and replace engine ECU

@

7 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).

NG> Repair harness or connector.

3

Replace accelerator pedal position sensor.

8 | Check voltage between terminals VCC and E2C of engine ECU
(See page DI-27, Step 5).

NG Check and replace engine ECU
(See page IN-19).

=

Check for o(?en in harness and connecter between engine ECU and accelerator pedal position
sensor (VCC line) (See page IN-19).
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When not using hand-held tester

1 | Check voltage between terminals IDL and E2C of engine ECU.
ON IDL PREPARATION:
@ E2C (@) Remove the glove compartment door.
/ \ (b)  Turn the ignition switch ON.
A CHECK:
Measure voltage between terminals IDL and E2C of engine
ECU.
OK:
BE6653 Accelerator pedal Voltage
it A04949 Fully closed 9-14V
Fully open 0-3V

OK> Go to step 3.

@

Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (IDL line) (See page IN-19).

NG> Repair harness or connector.

3

Replace accelerator pedal position sensor.

Check voltage between terminal 4 of wire harness side connector and body-
ground (See page DI-27, Step 2).

NG> Go to step 6.
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4 | Check voltage between terminals VA, VAS and E2C of engine ECU
(See page DI-27, Step 3).

(See page IN-19).

OK> Check and replace engine ECU

\Nj

5 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).

NG> Repair harness or connector.

3

Replace accelerator pedal position sensor.

6 [ Check voltage between terminals VCC and E2C of engine ECU
(See page DI-27, Step 5).

(See page IN-19).

NG> Check and replace engine ECU

3

Check for open in harness and connector between engine ECU and accel iti
sensor (VCC line) (See page IN-19). g ccelerator pedal position
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DTC

19 (3) | Accelerator Pedal Closed Position Switch
Circuit Malfunction (Short)

DTC

19 (4) | Accelerator Pedal Closed Position Switch
Circuit Malfunction (Open)

Refer to DTC 19 (1) (Accelerator Pedal Position Sensor Circuit Malfunction (Open/Short)) on page DI-27.
DTC No. DTC Detecting Condition Trouble Area

Conditi , d inue 0.5 sec. :

(a(;r;:i[l::f)r(l)sN(a) (6) and (c) continue 0.5 sec. or more » Short in accelerator pedal closed position switch circuit
1963) (b) VA > Fully closed study voltage +0.41 V : gﬁc‘:i:':gbpeda' closed position switch

(c) VAS > Fully closed study voltage +0.41 V 9

PDL does not turn ON even once while driving vehicle

(2 trip detection logic) +Open in accelerator pedal closed position switch circuit
19(4) Conditions (a) and (b) continue 5 sec. or more: » Accelerator pedal closed position switch

(a) PDL OFF *Engine ECU

(b) IDL ON

WIRING DIAGRAM

Refer to DTC 19 (1) (Accelerator Pedal Position Sensor Circuit Malfunction (Open/Short)) on page DI-27.
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INSPECTION PROCEDURE

1 | Check accelerator pedal closed position switch.

PREPARATION:
Disconnect the accelerator pedal closed position switch con-
nector.

CHECK:
Measure resistance between terminals of accelerator pedal

closed position switch.

2 OK:
Terminals Accelerator pedal Resistance
A0S027 1-2 Fully closed o0
1-2 Fully open 0-20Q

NG Replace accelerator pedal closed position
switch (See page ED-9).

@

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

PREPARATION:

ON PDL
@ (a) Remove the glove compartment door.
7 J \ (b)  Turn the ignition switch ON.
CHECK:

Measure voltage between terminal PDL of engine ECU and
body ground.
OK:

BEGES3 Accelerator pedal Voltage

Feae 104950 Fully closed 9-14V

Fully open 0-3V

OK Check and replace engine ECU
(See page IN-19).

NG ‘
Check for open and short in harness and connector between engine ECU and accele
closed position switch and body ground (See page IN-19). g celerator pedal
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DTC 22 Water Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The water temperature sensor senses the coolant temperature.
A thermistor built into the sensor changes the resistance value
(Fig.1) according to the coolant temperature. The lower the coolant
30 temperature, the greater the thermistor resistance value, and
20 the higher the coolant temperature, the lower the thermistor re-
10 Acceptable sistance value (See Fig.1).
5 The water temperature sensor is connected to the engine ECU
g 3 (See below). The 5 V power source voltage in the engine ECU
3 5 is applied to the water temperature sensor from the terminal
S THW via a resistor R. That is, the resistor R and the water tem-
% ! perature sensor are connected in series. When the resistance
C o5} value of the water temperature sensor changes in accordance
03 with changes in the coolant temperature, the potential at the ter-
0.2 1 minal THW also changes. Based on this signal, the engine ECU
01l increases the fuel injection volume to improve driveability dur-
S ST R S— ing cold engine operation.
-20 0 20 40 60 80 100
(-4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
*Open or short in water temp. sensor circuit
22 Open or short in water temp. sensor circuit for 0.5 sec. or more | » Water temp. sensor
»Engine ECU
HINT:
After confirming DTC22 use the hand—held tester to confirm the water temperature from,”"CURRENT DATA”.
Temperature displayed Malfunction
—40°C (—40°F) Open circuit
140°C (284°F) or more Short circuit
WIRING DIAGRAM
Engine ECU
Water Temp. Sensor ( h
? 5V
4 R
&2 &8 E1eHV L

1

——wNW\N‘\

BR-W (A/T) EiG Eo I
E1

BR—W BR-W
(M/T) (M)
/\ /\ \\» A‘)

J8J/C

B05259
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INSPECTION PROCEDURE

HINT:
If DTC "22” (Water Temp. Sensor Circuit Malfunction), "24” (Intake Air Temp. Sensor Circuit Malfunction) and

"39” (Fuel Temp. Sensor Circuit Malfunction) are output simultaneously, E2 (sensor ground) may be open.
When using hand-held tester

1 Connect the hand-held tester, and read value of water temperature.

PREPARATION:

(a) Connect the hand—held tester to the DLC 3.

(b) Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read temperature value on the hand-held tester.

OK:

Same as actual water temperature.
HINT:
« Ifthere is open circuit, hand-held tester indicates —40°C (—40°F).
» If there is short circuit, hand—held tester indicates 140°C (284 °F) or more.

39

Check for intermittent problems (See page DI-4).

NG —-40°C (—40:F) ...Goto stecg 2.
140°C (284 °F) or more ... Go to step 4.
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2 | Check for open in harness or engine ECU.

@ON

Water

Temp. Sensor

BE6653
F17055

Engine ECU

A00214

@

PREPARATION:

(a) Disconnect the water temp. sensor connector.
(b) Connect sensor wire harness terminals together.
(c)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand—held tester.

OK:

T Temperature value: 140°C (284°F) or more

OK Confirm good connection at sensor.
If OK, replace water temp. sensor.

3 | Check for open in harness or engine ECU.

@ON

Water

Temp. Sensor

Engine ECU

THW E2 A05044

3

PREPARATION:

(@) Remove the glove compartment door.

(b) Connect between terminals THW and E2 of engine ECU
connector.

HINT:

Water temp. sensor connector is disconnected.

Before checking, do a visual and contact pressure check for the

engine ECU connector (See page IN-19).

(c)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand-held tester.

OK:
Temperature value: 140°C (284°F) or more

OK Open in harness between terminal E2 or THW,
repair or replace harness.

Confirm good connection at engine ECU. If OK, replace engine ECU.
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4 | Check for short in harness and engine ECU.

ON PREPARATION:
@ (a) Disconnect the water temp. sensor connector.
Water Engineecu | (b)  Turn the ignition switch ON.
Temp. Sensor CHECK:

Read temperature value on the hand-held tester.

OK:
" Temperature value: —40°C (—40°F)

=

Fr70as Aoc216 OK> Replace water temp. sensor.

@

5 | Check for short in harness or engine ECU.

ON PREPARATION:

(a) Remove the glove compartment door.
Water Engine ECU (b) Disconnect the "E16” connector of engine ECU.
Temp. Sensor 5v HINT:

Water temp. sensor connector is disconnected.
(¢)  Turn the ignition switch ON.
CHECK:
Read temperature value on the hand-held tester.
OK:

Temperature value: -40°C (—40°F)

BE6653 \

Roroe E16 Connector

A05289

OK )| Repair or replace harness or connector.

@

Check and replace engine ECU (See page IN-19).
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When not using hand-held tester

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

ON PREPARATION:
@ W /E2 (a) Remove the glove compartment door.
([ / ) (b)  Turn the ignition switch ON.
N\
CHECK:

Measure voltage between terminals THW and E2 of engine

ECU connecitor.
OK:

\Aoooooo ™
QOO0

AD4952 Water temp.
°C (°F)

20 (68)
(Engine is cool)
80 (176)
(Engine is hot)

Voltage

02-38V

0.1-15V

OK Check for intermittent problems
(See page DI-4).

NG

2 | Check water temp. sensor (See page ED-5).

E

3 | Check for open and short in harness and connector between engine ECU and
water temp. sensor (See page IN-19).

3

Check and replace engine ECU (See page IN-19).

NG> Replace water temp. sensor.

NG> Repair or replace harness or connector.
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DTC 24 Intake Air Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
) The intake air temp. sensor is built into the intake manifold and
(Fig-1) senses the intake air temperature. A thermistor built in the sen-
sor changes the resistance value according to the intake air
30 temperature. The lower the intake air temperature, the greater
20 the thermistor, the lower the thermistor resistance value (See
10 Fig.1).The intake air temperature sensor is connected to the en-
5 Acceptabl gine ECU. The 5 V power source voltage in the engine ECU is
S 5l ceoplable - applied to the intake air temperature sensor from the terminal
g 5| THA via a resistor R. That is the resistor R and the intake air
S ; temperature sensor are connected in series. When the resis-
2 tance value of the intake air temperature sensor changes.
& gg F Based on this signal, the engine ECU increases the fuel injec-
o2 5 tion volume to improve drivability during cold engine operation.
01l
20 0 20 40 60 80 100
(—4) 32 68 104 140 176 212
Temp. °C(°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
Open or short in intake air temp. sensor circuit for 0.5 sec. or *Open or short in intake air temp. sensor circuit
24 more * intake air temp. sensor
*Engine ECU
HINT:
After confirming DTC 24 use the hand-held tester to confirm the water temperature from "CURRENT DATA”.
Temperature displayed Malfunction
—40°C (~40°F) Open circuit
140°C (284°F) or more Short circuit
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WIRING DIAGRAM

Intake Air Temp. Sensor

BR-W
(M)

J8 J/C

E16

E16

Engine ECU

’ \
5V
R

THA

E2 |

E1

\_ Y,

B05259

INSPECTION PROCEDURE
HINT:

If DTC"22” (Water Temp. Sensor Circuit Malfunction), "24” (intake Air Temp. Sensor Circuit Malfunction), "35”
(Turbo Pressure Sensor Circuit Malfunction) and "39” (Fuel Temp. Sensor Circuit Malfunction) are output
simultaneously, E2 (sensor ground) may be open.
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When using hand-held tester

1 | Connect the hand-held tester, and read value of water temperature.

PREPARATION:

(a) Connect the hand-held tester to the DLCS.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:

Read temperature value on the hand-held tester.

OK:

Same as actual intake air temperature.
HINT:
« If there is open circuit, hand-held tester indicates —40°C (—40°F).
« Ifthere is short circuit, hand—held tester indicates 140°C (284°F) or more.

e
140°C (284°F) or more .. (go to step 4.

NG> -40°C (—40 F) ... Go to st

=

Check for intermittent problems (See page DI—4).

2 | Check for open in harness or engine ECU.

ON PREPARATION:
@ (a) Disconnect the intake air temp. sensor connector.
(b) Connect sensor wire harness terminals together.
(c)  Turn the ignition switch ON.
CHECK:

Intake Air Engine ECU

Temp. Sensor
Read temperature value on the hand-held tester.

Ll |

BE6653 Temperature value: 140°C (284°F) or more

F17055 A00214
&> Confirm good connection at sensor.

If OK, replace intake air temp. sensor.
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3 | Check for open in harness or engine ECU.

PREPARATION:

ON
@ (a) Remove the glove compartment door.
Intake Air Engine ECU (b) Connect between terminals THA and E2 of engine ECU
Temp. Sensor connector.
HINT:

Intake air temp. sensor connector is disconnected.

Before checking, do a visual and contact pressure check for the
engine ECU connector (See page IN-19).

(¢)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand-held tester.

OK:

" Temperature value: 140°C (284°F) or more

BE6653
Fi7057

A04953
0K> Open in harness between terminal E2 or THA,

repair or replace harness.
NG ’

Confirm good connection at engine ECU. If OK, replace engine ECU.

4 | Check for short in harness and engine ECU.

ON PREPARATION:
@ (@) Disconnect the intake air temp. sensor connector.
Intake Air Engine ECU (b)  Turn the ignition switch ON.

CHECK:
Read temperature value on the hand-held tester.
OK:

Temperature value: —40°C (—40°F)

Temp. Sensor

BE6653
Fi7054 A00216 OK> Replace intake air temp. sensor.

@
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5 | Check for short in harness or engine ECU.

E } 2
O O
o—0
' 1

CHECK:

\ OK:

DOCR0000

—g

ON PREPARATION:
@ (@) Remove the glove compartment door.
“Intake Air Engine ECU (b) Disconnect the "E16” connector of engine ECU.
Temp. Sensor HINT:

Intake air temp. sensor connector is disconnected.
(c) Turn the ignition switch ON.

Read temperature value on the hand-held tester.

e " Temperature value: —40°C (—40°F)

BEG653 W\ oK
F17056
oo E16 Connector , .0,

Repair or replace harness or connector.

3

Check and replace engine ECU (See page IN-19).
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When not using hand-held tester

1 Check voltage between terminals THA and E2 engine ECU connector.

ON  THA Eo PREPARATION:
@ / (a) Remove the glove compartment door.
( ) b)  Turn the ignition switch ON.
/ \ / \ (
000 uuuuunmch ———-—CHECK:
Sinisiiniins i LOCHOOOOUILLCCD) Measure voltage between terminals THA and E2 of engine
ECU connector.
OK:
@ |
+ ) intake air temp.
) A04954 °C (°F) Voltage
20 (68)
(Engine is cool) 0.2-38V
80 (176)
(Engine is hot) 0.1-15V
OK Check for intermittent problems
(See page DI-4).

@

2 | Check intake air temp. sensor (See page ED-7).

@

3 | Check for open and short in harness and connector between engine ECU and
intake air temp. sensor (See page IN-19).

=

Check and replace engine ECU (See page IN-19).

NG> Replace intake air temp. sensor.

NG> Repair or replace harness or connector.
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DTC 32 Injection Pump Correction System Malfunc-
tion

CIRCUIT DESCRIPTION

The correction system is correcting a few vary between each injection pumps.

DTC No. DTC Detecting Condition Trouble Area

* Injection pump correction unit circuit
32 Open or short in injection pump correction unit circuit « Injection pump correction unit
» Engine ECU

WIRING DIAGRAM

Injection Pump
Correction Unit Engine ECU

a )
5V

1 -
& G-B @ DATA

14
( E16

5V

AN o

CLK

J7.J/C

;ZED(LHD)
= EC (RHD) \_ _J

B05261

INSPECTION PROCEDURE

1 | Check for open and short in harness and connector between the engi
and injection pump correction unit (See page IN-19). ngine ECU

NG> Repair harness or connector.
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2 | Try to change the injection pump correction unit to another one.

PREPARATION:

(a) Remove the injection pump correction unit from injection pump.
(b) Install the another injection pump correction unit.

(¢) Clear DTC.

(d) Turn the ignition switch ON.

CHECK:

Read DTC again.

OK:
Does not output DTC "32” (Injection Pump Correction System Malfunction).

OK Check and replace injection pump
(See page FU-113).

@

Check and replace engine ECU (See page IN-19).
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DTC 33 Intake Shutter Control Circuit Malfunction

CIRCUIT DESCRIPTION

When the ignition switch turned OFF, the intake shutter control system shuts off the air intake by closing the
intake shutter for the engine stopping smoothly. The actuator shuts the intake shutter by the engine ECU
controlling the VSV.

DTC No. DTC Detecting Condition Trouble Area
*Open or short in VSV for intake shutter circuit
. . . * VSV fori
Open or short in VSV for intake shutter circuit for 0.5 sec. or or intake shutter
33 more s Intake shutter
«Vacuum hose disconnected or blocked
* Engine ECU

WIRING DIAGRAM

Engine RoorQC\IID/B Engine ECU
By -2 By — J18 J/C (LHD)
——1G2k¢=—{7 | 411 J/C (RHD)
By | ©

VSV for Intake Shutter

B-Y W-L S/TH
1% GD

10
EO1
8 3
B-W iGake—2W E9) i~
—

B05262

INSPECTION PROCEDURE

1 | Check resistance of VSV for intake shutter (See page EM-20).

NG> Replace the VSV for intake shutter.
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2 Check the VSV for intake shutter.

ON
@ S/TH
/ ,/ \

Z

Y D000 A0006 000
Cn0000mDn0BoWCIOO00N0L00

= W

DO00E0

--—-OFF

ON
E17 Connector

VSV: OFF

A06527

assez VSV ON
| A0s875

3

PREPARATION:

(@) Remove the glove compartment door.

(o) Disconnect the "E17” connector of engine ECU.

(c)  Turn the ignition switch ON.

CHECK:

Check VSV function

(@) Connect between terminal S/TH of engine ECU and body
ground (VSV is ON).

(b) Disconnect between terminal S/TH of engine ECU and
body ground (VSV is OFF).

OK:

~ VSVisON:
Air from pipe E flows out through pipe F.
VSV is OFF:
Air from pipe E flows out through the air filter.

OK Check and replace engine ECU
(See page IN-19).

(See page IN—-19).

3 | Check for open and short in harness and connector between engine ECU and
VSV for intake shutter, VSV for intake shutter and ECD main relay (Marking: ECD)

E

NG> Repair harness or connector.

Replace VSV for intake shutter.
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DTC 35 Turbo Pressure Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The turbo pressure sensor is connected to the intake manifold.
The engine ECU detects the intake manifold pressure as a volt-
v age by the sensor. The engine ECU uses the intake manifold

i
H
I
H
1
i
1
|
i
1
!
I
i
i
i
'
i
i
-

i

I

i
-

pressure signal for correction of injection volume control and in-
jection timing control.

The VSV for turbo pressure sensor switches the atmosphere
applied to the turbo pressure sensor to the intake manifold
pressure. The turbo pressure sensor monitors both the atmo-
spheric pressure and intake manifold pressure and transmits

3 2533 kPa | the output voltage tothe engine ECU, and the engine ECU uses
A - mm Hg this atmospheric pressure value for correcting the injection vol-
100 1,900 ume.
. (74.8) (in.-Hg)
Intake Manifold Pressure
A06532
DTC No. DTC Detecting Condition Trouble Area
*QOpen or short in turbo pressure sensor circuit
» Turbo pressure sensor
35 Open or short in turbo pressure sensor circuit for 2 sec. or * Open or short in VSV for turbo pressure sensor circuit
more * VSV for turbo pressure sensor
»Vacuum hose disconnected or blocked
* Engine ECU
HINT:
After confirming DTC 35, use the hand-held tester to confirm the intake manifold pressure from "CURRENT
DATA”.
Intake manifold pressure (kPa) Malifunction
Approx. 0 « PIM circuit short
* VVC circuit open or short
130 or more « PIM circuit open

»E2 circuit open
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WIRING DIAGRAM

Turbo Pressure Sensor Engine ECU
)
] 5V
43 L-R ERC
2
<f P-L EoftM
9
&1 BR-W (A/T) i) E2
\ J8 J/IC |
BR-W (M/T) BR-W (M/T)
A A W-R @9 PA
2 ‘
Engine Room J/B VSV for Turbo
J18J/C (LHD) Pressure
ECD Sensor
J8 J/C (RHD)
1 ECD Relay 7 By 2 By By 17 1
—{1N 10 }—"{Ic2ke== Y YN B=Y.
C C
13 _ 8 3 |MREL
'3(ic il [iGak¢ = G —remw—
Fusible
Link Block ‘
Battery
MAIN  ALT EE
OGP0 k- O
= —

B05263

INSPECTION PROCEDURE

HINT:
If DTC "22” (Water Temp. Sensor Circuit Malfunction), “24” (Intake Air Temp, Sensor Circuit Malfunction),
"35” (Turbo Pressure Sensor Circuit Malfunction) and "39” (Fuel Temp. Sensor Circuit Malfunction) are out-

put simultaneously, E2 (sensor ground) may be open.
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When using hand-held tester

1 | Connect the hand-held tester, and read value of intake manifold pressure.

PREPARATION:

(@) Connect the hand-held tester to the DLC3.
(b) Turn the ignition switch ON and push the hand-held tester main switch ON.

CHECK:

Read value of intake manifold pressure on the hand-heid tester.

ok:

Same as atmospheric pressure.

=

OK> Go to step 5.

2 | Check turbo pressure sensor (See page TC-17).

\o—K/]

NG> Replace turbo pressure sensor.

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

ya

ON
@ Ve JE2
\ =

Y

'ﬁlﬂTﬂDiTﬂﬂFD[ﬂ" WANN AR NNTK|ANENY
X000 IHDDDDH ! i 0

A04956

PREPARATION:

(a) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminals VC and E2 of engine ECU.
OK:

" Voltage: 4.5-5.5V

(See page IN-19).

NG> Check and replace engine ECU
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4 | Check voltage between terminals PIM and E2 of engine ECU.

PIM

E2
/

r

T
(e

2

‘:I!

/

0
O
(+)

\
AOOO00DO0DS
ENEAAE

\

J

@"

A04957

PREPARATION:

@

(a)
(b)
CHECK:

Remove the glove compartment door.
Turn the ignition switch ON.

Measure voltage between terminals PIM and E2 of engine

ECU.
OK:

~ Voltage: 1.7-2.9V

OK>

Check and replace engine ECU
(See page IN-19).

Check for open and short in harness and connector between engine ECU and turbo pres-
sure sensor (See page IN—-19).

5 | Check the connection of vacuum hose between turbo pressure sensor and VSV
for turbo pressure sensor, VSV for turbo pressure sensor and intake manifold.

3

D

Repair or replace.

6 | Check resistance of VSV for turbo pressure sensor (See page TC-19).

>

Replace VSV for turbo pressure sensor.
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7 | Check the VSV for turbo pressure sensor.

PREPARATION:

@™
PA
L

/

000000

E17 Connector S OFF

Air Air
E
'o®

e

(a) Remove the glove compartment door.

(b) Disconnect the "E17” connector of engine ECU.

(c)  Turn the ignition switch ON.

CHECK:

Check VSV function

(@) Connect between terminal PA of engine ECU and body

ground (VSV is ON).

(b) Disconnect between terminal PA of engine ECU and body

ground (VSV is OFF).

OK:

VSV is ON:

Air from pipe E flows out through the air filter.
VSV is OFF:

Air from pipe E flows out through pipe G.

sesess  VSV: ON

Qggg?g A06526

OK Check and replace engine ECU
(See page IN~19).

\N—G/I

8 | Check for open and short in harness and connector between engine ECU and
VSV for turbo pressure sensor, VSV for turbo pressure sensor and ECD main
relay (Marking: ECD) (See page IN-19).

NG> Repair harness or connector.

3

Replace VSV for turbo pressure sensor.
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When not using hand-held tester

1

Check turbo pressure sensor (See page TC-17).

3

NG> Replace turbo pressure sensor.

2

Check voltage between terminals VC and E2 of engine ECU.

)

N
E2

AN

'J L 000000000000

X

oooOR oo OO

A04956

3

PREPARATION:

(a) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminals VC and E2 of engine ECU.
OK:

"~ Voltage: 4.5-5.5V

(See page IN-19).

NG> Check and replace engine ECU

3

Check voltage between terminals PIM and E2 of engine ECU.

A04957

PREPARATION:
(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between terminals PIM and E2 of engine
ECU.
OK:
Voltage: 1.7-29V

(See page IN-19).

OK> Check and replace engine ECU
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4 | Check for open and short in harness and connector between engine ECU and
turbo pressure sensor (See page IN-19).

NG> Repair or replace harness or connectotr.

3

5 | Check the connection of vacuum hose between turbo pressure sensor and VSV
for turbo pressure sensor, VSV for turbo pressure sensor and intake manifold.

NG> Repair or replace.

3

6 | Check resistance of VSV for turbo pressure sensor (See page TC-19).

NG> Replace VSV for turbo pressure sensor.
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7 | Check the VSV for turbo pressure sensotr.

PREPARATION:

@ ON (a) Remove the glove compartment door.
PA (b) Disconnect the "E17” connector of engine ECU.
L / ) (c) Turn the ignition switch ON.
'EIIUDDHEI EDDDD III]EID[] gHEIC('SSV f
hec unction
sttt WVW (@) Connect between terminal PA of engine ECU and body
ground (VSV is ON).
E17 Connector "~ OFF (b) Disconnect between terminal PA of engine ECU and body
ON ground (VSV is OFF).
OK:
~ VSVisON:
Air from pipe E flows out through the air fiiter.
VSV is OFF:
Air from pipe E flows out through pipe G.
. . OK Check and replace engine ECU
§§§§§§ VSV: ON VSV: OFF . > (See page IN__F; o), g

@

8 |Check for open and short in harness and connector between engine ECU and
VSV for turbo pressure sensor and ECD main relay (Marking: ECD)
(See page IN-19).

\O_K/]

Replace VSV for turbo pressure sensor.

NG> Repair harness or connector.
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DI3S3-01

DTC 39 Fuel Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The fuel temperature sensor senses the fuel temperature. A
thermistor built into the sensor changes the resistance value
(Fig.1) 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
g 3 _ (See below). The § V power source voltage in the engine ECU
8 Lt is applied to the fuel temperature sensor from the terminal THF
8 via a resistor R. That is, the resistor R and the fuel temperature
§ 1 S sensor are connected in series. When the resistance value of
@ o5¢f the fuel temperature sensor changes in accordance with
0.3 | changes in the fuel temperature, the potential at the terminal
02 r THF also changes. Based on this signal, the engine ECU in-
o1l creases the fuel injection volume to improve driveability during
L low engine revolution and high fuel temperature.
-20 0 20 40 60 80 100
(~4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)
Fl4741
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. or more | » Fuel temp. sensor
*Engine ECU
HINT:
After confirming DTC 39, use the hand-held tester to confirm the water temperature from "CURRENT DATA”.
Temperature displayed Malfunction
—40°C (—-40°F) Open circuit
140°C (284°F) or more Short circuit
WIRING DIAGRAM
Engine ECU
Fuel Temp. Sensor ( )
5V
B-R (LHD) 5 R
ﬁ;\; G-R (RHD) e THF
1 BR-W (AT) 2\ E2 |
——MMWM— E16
E1
\BR—W BR-W
(M/T) (M/T)
J8 J/C B05259
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INSPECTION PROCEDURE

HINT:
If DTC "22” (Water Temp. Sensor Circuit Malfunction), "24” (Intake Air Temp. Sensor Circuit Malfunction),

"35” (Turbo Pressure Sensor Circuit Malfunction) and "39” (Fuel Temp. Sensor Malfunction) are output simul-
taneously, E2 (sensor ground) may be open.
When using hand-held tester

1 | Connect the hand-held tester, and read value of fuel temperature.

PREPARATION:

(a) Connect the hand—held tester to the DLC3.

(b) Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:

Read temperature value on the hand-held tester.
OK:

Same as actual fuel temperature.

HINT:

» If there is open circuit, hand-held tester indicates —40°C (—40°F).

« Ifthere is short circuit, hand—held tester indicates 140°C (284 °F) or more.

3

Check for intermittent problems (See page Di-4 ).

140°C (284°F) or more ... Go to step 4.

NG> —40°C (—40°F) ... Go to step 2.
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2 | Check for open in harness or engine ECU.

@ON

Fuel
Temp. Sensor

Engine ECU

A00214

PREPARATION:

@

(a) Disconnect the fuel temp. sensor connector.

(b) Connect sensor wire harness terminals together.
(c)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand-held tester.

OK:
" Temperature value: 140°C (284°F) or more

)

Confirm good connection at sensor.
If OK, replace fuel temp. sensor.

3 | Check for open in harness or engine ECU.

@ON

Fuel
Temp. Sensor

2
O

Engine ECU

A05046

@

PREPARATION:

(a) Remove the glove compartment door.

(b) Connect between terminals THF and E2 of engine ECU
connector.

HINT:

Fuel temp. sensor connector is disconnected. Before checking,

do a visual and contact pressure check for the engine ECU con-

nector (See page IN-19).

(¢)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand-held tester.

OK:
Temperature value: 140°C (284 °F) or more

OK>

Open in harness between terminal E2 or THF, re-
pair or replace harness.

Confirm good connection at engine ECU. If OK, replace engine ECU.
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4 | Check for short in harness or engine ECU.

PREPARATION:

ON

@ (a) Disconnect the fuel temp. sensor connector.

Fuel Engine ECU (b)  Turn the ignition switch ON.

Temp. Sensor v CHECK:
2 5 Read temperature value on the hand-held tester.
o rE-‘?THF

o] OK:
: D el Temperature value: -40°C (—40°F)
Dreess A05047 OK> Replace fuel temp. sensor.

@

5 | Check for short in harness or engine ECU.

PREPARATION:
(a) Remove the glove compartment door.
(b) Disconnect the "E16” connector of engine ECU.
HINT:
Fuel temp. sensor connector is disconnected.
(¢} Turn the ignition switch ON.
CHECK:
Read temperature value on the hand-held tester.
/ \ OK:
i T | Temperature value: -40°C (-40°F)

ON

Fuel Engine ECU
Temp. Sensor

BE6653
F17056 E16 Connector

A05037 A05289

0K> Repair or replace harness or connector.

@

Check and replace engine ECU (See page IN-19).




DI-68
DIAGNOSTICS - ENGINE

When not using hand--held tester

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

PREPARATION:
(@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between terminals THF and E2 of engine ECU
connecter.
OK:
Fl:el t?mp. Voltage
A04959 C(°F)
20 (68) 0.2-38V
(Engine is cool)
80(176) 01-15V
(Engine is hot)
OK Check for intermittent problems
(See page DI-4).

=

2 | Check fuel temp. sensor (See page ED-6).

3

3 | Check for open and short in harness and connector between engine ECU and
fuel temp. sensor (See page IN-19).

@

Check and replace engine ECU (See page IN-19).

NG> Replace fuel temp. sensor.

N% Repair or replace harness or connector.
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DI321-02

DTC 42 Vehicle Speed Sensor Signal Circuit
Malfunction

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 rectan-
gular waveform by the waveform shaping circuit inside the combination meter, it is then transmitted to the
engine ECU. The engine ECU determines the vehicle speed based on the frequency of these pulse signals.

4—-pulse 4-puise
%@ = ( =
Vehicle Speed Sensor Combination Engine ECU
Meter
P22487
DTC No. DTC Detecting Condition Trouble Area
All conditions below are detected continuously for 8 sec. or
more: *Open or short in vehicle speed sensor circuit
4 (a) Vehicle speed signal: 0 km/h (0 mph) « Vehicle speed sensor
(b) Engine speed: 2,400 ~ 4,000 rpm « Combination meter
(c) Engine coolant temp.: 60°C (176°F) or more » Engine ECU
(d) Accelerator pedal opening angle : 60 % or more

WIRING DIAGRAM

Combination Meter Engine ECU

4 sv )

19 J29 J/C 18 J19.J/C 9

SB SB <V Vv
ci6 = = U1 Ké—— .

SP1

A06519
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INSPECTION PROCEDURE

1 | Check operation of speedometer.

CHECK:

Drive the vehicle and check if the operation of the speedometer in the combination meter is normal.

HINT:

The vehicle speed sensor is operating normally if the speedometer display is normal.

@

NG> Check speedometer.

2 | Check voltage between terminal SP1 of engine ECU and body ground.

A04960

PREPARATION:

(a) Remove the glove compartment door.

(b) Shift the shift lever to neutral.

(c) Jack up one of the front wheels.

(d)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal SP1 of engine ECU and
body ground when the wheel is turned slowly.

OK:

0 Turn the wheel

Voltage is generated intermittently.

AT7809
OK I

Check and repair harness and connector be-

NG
tween combination meter and engine ECU
(See page IN-19).

Check and replace engine ECU (See page IN-19).
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DI3SA-01

DTC

97

EDU Circuit Malfunction

CIRCUIT DESCRIPTION
The EDU has been adopted to drive the spill control valve at high speeds. The EDU has realized high—speed
driving under high fuel pressure conditions through the use of a DC/DC converter that provides a high—volt-
age, quick—charging system.
The engine ECU constantly monitors the EDU and stops the engine in case an abnormal condition is de-

tected.

The battery voltage is increased by the DC/DC converter. A voltage of approximately 150 V is applied to the
spill control valve in accordance with the IJ+ signal received from the engine ECU. Also at this time, the injec-
tion verification signal (1Jf) is sent to the engine ECU.

IJ+ Signal SPV Signal
V] V]
150
51 Time [\ Time
0 - 0 —
DC/DC Converter Y J %-
sPv+/ L]
R 2 : l
] i
+ j | | Spill
; Control
Engine c | | Valve
ECU ontrolier SPV- (i)

A05973

more

DTC No. DTC Detecting condition Trouble Area
Although the SPVD is output to EDU with the engine speed at { * Open or short in EDU circuit
97 500 rpm or more, the SPVF is not input continuously 5 times or | « EDU

» Spill control valve
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WIRING DIAGRAM
EDU From SPIL/VLV Relay Engine ECU
3 ! )
5 r
_|B-R 5y
G —> EN1 G 4 > LLF 2
3 3
G 9 4 12
—EpgEPK - _ - SPVD
| F LY fioake o INg - ——ws
Spill Control Valve =
4 4 T2 __l
EP1|EP2 +B
Ty (2
4 3 25
I BN R_L | LR ==, LR L-R 22|SPVF
EN' 5 EF = {Gake—[INi €12
q y,
*1:LHD -
*2: RHD A06517

INSPECTION PROCEDURE

ground.

1 | Check voitage between terminal 2 of wire harness side connector and body

@ON

2
Aooers AD5977
AGS975

PREPARATION:

(a) Disconnect the EDU connector.
(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal 2 of wire harness side con-
nector and body ground.

OK:

"~ Voltage: 10~-14 V

NG>

Check ECU power source circuit
(See page DI-76).
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2 | Check continuity EDU ground bolt and body ground.

3

NG> Tighten EDU ground bolt.

3 Check resistance between terminals 4 and 5 of wire harness side connector.

A05976

@

CHECK:
Measure resistance between terminals 4 and 5 of wire harness

side connector.

ok:

Resistance: Approx. 1.7 Q

OI;> Go to step 6.

4 | Check spill control valve (See page FU-113).

=

NG Check and replace injection pump
(See page FU-113).

5 | Check for open and short in harness and connector between spill control valve
and EDU. (See page IN-19).

NG> Repair or replace harness or connector.
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6 | Check for open and short in harness and connector between engine ECU and
EDU (See page IN-19).

3

N9 Repair or replace harness or connector.

7 | Check voltage between terminal SPVD of engine ECU connector and body
ground.

A04945

SPVD Signal Waveforms

SPVDI

10 msec./ DIV (Idling)

5V/DIV

<4 GND

A05971

PREPARATION:
(@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between terminal SPVD of engine ECU con-
nector and body ground.
OK:
Voltage: 9-14V

Reference: INSPECTION USING OSCILLOSCOPE

During idling, check waveform between terminals SPVD and
E1 of engine ECU.

HINT:

The correct waveform is as shown.

NG Check and replace engine ECU
(See page IN-19).
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8 | Check voltage between terminal SPVF of engine ECU and body ground.

A04946

SPVF Signal Waveforms  sy/piv

L H -
SPVH <« GND

10 msec./ DIV (Idllng) A05970

3

PREPARATION:
(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between terminals SPVF of engine ECU and
body ground.
OK:
Voltage: 9-14 V

Reference: INSPECTION USING OSCILLOSCOPE

During idling, check waveform between terminals SPVF and E1
of engine ECU.

HINT:

The correct waveform is as shown.

NG Check and replace engine ECU
(See page IN-19).

Check and replace EDU (See page ED-15).




Di-76
DIAGNOSTICS - ENGINE

DI322-02

ECU Power Source Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to the coil, closing the contacts of
the ECD main relay (Marking: ECD) and supplying power to the terminal +B of the engine ECU.

WIRING DIAGRAM

Engine ECU
Cowl Side J/B LH B-R (LHD) (——g—\
12 IGN 21 BR 14
2B 2D - B-R IGSW
(RFD) B B (RHD) E19 "
J/26 JIC
B-R
Ignition Switch 5
6@7 W-R s 1G1 W-R
W-R
Engine R
ngine Room J/B J18 J/C (LHD)
10 AM2 ECD ECDRelay - 5 J11 J/C (RHD) »
B~ _ _
1E 5 7 1C Y \LB Y B-Y F13 +B
! 13 8
3 1 _ . 3
l_ N C B-W @< B-W - MREL
14
BR__ Y El
B A
J7JIC
Fusible Link Biock A
Batt
6{ MAIN  ALT attery V
=l ED (LHD)

= = EC (RHD) ———/

B05265
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INSPECTION PROCEDURE

1 | Check voltage between terminals +B and E1 of engine ECU.

PREPARATION:

(@) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminals +B and E1 of engine ECU.
OK:

T Voltage: 9-14V

A04962

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-19).

2 | Check for open in harness and connector between terminal E1 of engine ECU
and body ground (See page IN-19).

E

3 | Check ECD main relay (Marking: ECD) (See page ED-3).

N% Repair or replace harness or connector.

NG> Replace ECD main relay.
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4 Check ECD fuse.

PREPARATION:

Remove the ECD fuse from the engine room J/B.
CHECK:

Check continuity of ECD fuse.

OK:

Continuity

NG Check for short in all the harness and
components connected to ECD fuse.

EE/_,

5 | Check for open in harness and connector between engine ECU and ECD main
relay (Marking: ECD), ECD main relay and battery (See page IN-19).

NG> Repair harness or connector.

=

6 [ Check voltage between terminals IGSW and E1 of engine ECU.

PREPARATION:

(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.

e CHECK:
l:‘!u ‘:Ill:l BH%HB i i
Measure voltage between terminals IGSW and E1 of engine
ECU.
OK:

Voltage : 9-14V

A04963

0;> Go to step 9.
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7 | Check ignition switch (See Pub. No. RM616E1 BE section).

OK )
8 | Check for open in harness and connector between ignition switch and engine
ECU (See page IN-19).

_\Za

9 | Check voltage between terminal MREL of engine ECU and body ground.

NG> Replace ignition switch.

NG> Repair or replace harness or connector.

PREPARATION:
(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between terminal MREL of engine ECU and
body ground.
OK:
Voltage: 9-14V

AQ4964
OK Check and replace engine ECU
(See page IN-19).

B

Check for open in harness and connector between engine ECU and ECD main relay (Marking:
ECD), ECD main relay and body ground (See page IN—199). A g
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DI3sB-01

Intake Heater Control Circuit

CIRCUIT DESCRIPTION

When the engine coolant temperature is below 40°C (104°F), turning the ignition switch ON causes the in-
take heater relay to turn ON, allowing the intake heater to operate. The intake heater operates until the en-

gine coolant temperature becomes higher than 40°C (104°F), or the maximum of 90 seconds.

At the same time, the glow indicator lamp is illuminated in accordance with the engine coolant temperature

(maximum 10 seconds).

WIRING DIAGRAM

Cowl Side J/BLH Combination Meter Engine ECU
J30 J/C
1_GAUGE 83) .o LGN
2H 2P B
B ‘ EO1
Engine Room J/B J15 J/C (LHD)
IG1 NO.1 Relay 14 6 J13J/C (RHD)
L-B L-B |-B
a3 B(IE—==iark¢ A A
1 AM1 15 1 +B
(P&} NO2 w(GE)-E=R [iGTkeBR
2 1 ‘ 2 4 oy 2
1 Q'\OM1 Ignition —Y €19} REL
{—‘ Switch l
5| IT1|
Intake Heater Relay
W-8 ! 2 G-Y
Fusible Link Block ] !
2~{-
B o| ALT 2 5 w
1
L Intake
V V _ |Battery > | Heater
= = = ‘é‘ J
B05266
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INSPECTION PROCEDURE

1 | Does glow indicator light up?

PREPARATION:

Turn the ignition switch ON.

CHECK:

Does the glow indicator light up?

OK:

The glow indicator lights up for 0.5 sec. or more.

@

OK> Go to step 5.

ground.

2 | Check voltage between terminal GIND of engine ECU connector and body

@ON

/

GIND

Pa

poooonon oo
O0OOO G ooe00mg

N

E18 Connector

A04965

]

PREPARATION:

(a) Remove the glove compartment door.

(b) Disconnect the "E18” connector of engine ECU.

(¢) Turn the ignition switch ON.

CHECK:

Measure voltage between terminal GIND of engine ECU con-
nector and body ground.

OK:

"~ Voltage:9-14V

OK Check and replace engine ECU
(See page IN-19).
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3 | Check GAUGE fuse.

PREPARATION:

Remove the GAUGE fuse from the cowl side J/B LH.
CHECK:

Measure continuity of GAUGE fuse.

OK:

Continuity

NG Check for short in all the harness and compo-
nents connected to GAUGE fuse.

OK

4 | Check glow indicator light bulb.

NG> Replace bulb.
oK ,

Check for open in harness and connector between combination meter and engine ECU, combina-
tion meter and GAUGE fuse (See page IN-19). g 2

5 |Check glow indicator lighting time (See page ST-1).

NG Check and replace engine ECU
(See page IN-19).
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DI-83

6 | Are there any DTC being output?

=

YES> Go to relevant DTC chart (See page DI-14).

7 | Check intake heater relay (See page ST-7).

@

NG> Replace intake heater relay.

ing.

8 |Check voltage between terminal IREL of engine ECU and body ground at crank-

::: —— :-n\

llll“*
iavsuin 3
v

‘\.Wo

A04966

PREPARATION:

(a) Remove the glove compartment door.
(b) Disconnect the "E19” connector of engine ECU.

(c) Start the engine.
CHECK:

Measure voltage between terminal IREL of engine ECU and

body ground at cranking.
OK:
Voltage: 9—-14 V

NG Check and replace engine ECU
(See page IN-19).
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9 | Check for open and short in harness and connector between intake heater relay
and engine ECU, intake heater relay and body ground (See page IN-19).

NG> Repair harness or connector.

=

10 | Check resistance of intake heater (See page ST-5).

NG> Replace intake heater.

E

11 | Inspect intake heater installation.

NG> Tighten intake heater.

E

12 | Check for open in harness and connector between intake heater relay and intake
heater (See page IN-19).

NG> Repair harness or connector.

3

Proceed to next circuit inspection shown on problem symptoms table (See page DI-19).
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DI3SC-01

EGR Control Circuit

CIRCUIT DESCRIPTION

The EGR system recirculates exhaust gas, which is controlled to the proper quantity to suit the driving condi-
tions into the intake air mixture to slow down combustion, reduce the combustion temperature and reduce
NOx emissions,

The lift amount of EGR valve is controlled by the vacuum which is regulated by the E-VRV operated by the
engine ECU.

If even one of the following conditions is fulfilled, the VSV is turned ON by a signal from the ECU. This results
in atmospheric air acting on the EGR valve, closing the EGR valve and shutting off the exhaust gas (EGR
cut—off).

Under the following conditions, EGR is cut to maintain driveability.

»  Before the engine is warmed up

. During deceleration (Diesel throttle valve closed)

»  Light engine load (amount of intake air very small)

»  Engine speed over 3,000 rpm

WIRING DIAGRAM

Engine ECU
R-G 24 EGR
. 1
Engine Room J/B
ECD J18 J/C (LHD) E-VRV EO01
1 ECD Rela 7 J11 J/C (RHD) %—Y
B : 3O BV [ieake =% S INTJE=Y
13 8 B-Y 3
3 B-W _

1 C IGak¢— B-W @ MREL

Fusible Link Block

EGR
Battery
MAIN  ALT
| 6{ %" ;_ \EE/ :EEO1

= N—

-

A06518
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INSPECTION PROCEDURE

When using hand-held tester

1

Check the connection of vacuum hose.

NG> Repair or replace.

@

Check the vacuum between EGR valve and VSV for EGR at 1,500 rpm.

PREPARATION:

(@) Using a 3—way connector, connect a vacuum gauge to the
hose between the VSV and EGR valve.

(b) Warm up the engine to above 80°C (176°F).

CHECK:

Check the vacuum at 1,500 rpm.

RESULT:

Type Vacuum
| 0 kPa (0 mmHg, 0 in. Hg)

] 0 kPa (0 mmHg, in. Hg) ~ 28 kPa (210 mmHg, 8.3 in. Hg)
N Above 28 kPa (210 mmHg, 8.3 in. Hg)

Type |1 )| Go to step 7.
Type IIi) Go to step 10
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3 Check the VSV circuit for EGR.

VSV: ON VSV:OFF .

B

PREPARATION:

(@) Disconnect the vacuum hose from the VSV for EGR.
(b) Connect the hand-held tester to the DLCS3.
(c) Turn the ignition switch ON and push the hand-held tes-
ter main switch ON.
(d) Select the ACTIVE TEST mode on the hand-held tester.
CHECK:
Check operation of VSV for EGR, when it is operated by the
hand-held tester.
OK:
VSV is ON:
Air from pipe E flows out through air filter.
VSV is OFF:
Air does not flow from pipe E to air filter.

vacuum hose.

0Ij> Check the connection, damage and blockage of

4 | Check VSV for EGR (See page EC-9).

NG> Replace VSV for EGR.




DI-88

DIAGNOSTICS -~ ENGINE

Check voltage between terminal EGR of engine ECU and body ground.

5
™
EGR
/ . IS
7/ A
WEFdEINEN N DB NOOLoGpnnooinonod)
(N A N

NN

= A06528

EGR

EGR Signal Waveforms 5V/ DIV

bl <« GND

1 msec./ Division (1,500 rpm)  aeses?

3

PREPARATION:

(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between terminal EGR of engine ECU and
body ground.
OK:
Voltage: 9-14V

Reference: INSPECTION USING OSCILLOSCOPE

During EGR systemis ON (engine speed 1,500 rpm), check wa-
veform between terminals EGR and E1 of engine ECU.

HINT:

The correct waveform is as shown.

NG Check and replace engine ECU
(See page IN-19).

Check for open and short in harness and connector between VSV for EGR
engine ECU (See page IN-19). and

NE3> Repair or replace harness or connector.
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7 | Check operation of E-VRV.

PREPARATION:
@ON Air Air (a) Disconnect the vacuum hoses from the E-VRV.
A (b) Connect the hand-held tester to the DLC3.
! F A y (c) Turn the ignition switch ON and the push hand-held tes-
Saap ter main switch ON.

(d) Select the ACTIVE TEST mode on the hand-held tester.
CHECK:

Air Filter \*,JJ) Check operation of E-VRV, when it is operated by the hand—
pesess E—VRV: ON E-VRV: OFF ses| held tester.
OK:
E-VRV ON:
Air from pipe E is flowing out through pipe F.
E-VRV OFF:

Air from pipe E is flowing out through air filter.

OK> Go to step 10.

=

8 | Check E-VRYV for EGR (See page EC-9).

@

9 | Check for open and short in harness and connector between E-VRV and engi
ECU, E-VRV and ECD main relay (Marking : ECD) (See page IN-19). gine

NG> Replace E-VRV.

NG> Repair or replace harness or connector.
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10 | Check EGR valve (See page EC-9).

N§ Replace the EGR valve.
OK I

Check and replace engine ECU (See page IN-19).

When not using hand-held tester

1 Check the connection of vacuum hose.

NG> Repair or replace.

@

2 | Check the vacuum between EGR valve and VSV for EGR at 1,500 rpm

(See page DI-85, Step 2).
Type> Go to step 6.

Typeb Go to step 9.

@

3 [Check VSV for EGR (See page EC-9).

N@ Replace VSV for EGR.
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Check voltage between terminal EGR of engine ECU and body ground

(See page DI-85, Step 5).

(See page IN-19).

NG> Check and replace engine ECU

3

Check for open and short in harness and connector between VSV for EGR and

engine ECU (See page IN-19).

NG> Repair or replace harness or connector.

=)

BE6653
LAQS980

aoessa E-VRV: ON

v
E-VRV: OFF

A05990

6 | Check operation of E-VRV.
PREPARATION:
(@) Remove the glove compartment door.
S — - (b) Disconnect the "E17” connector of engine ECU.
Aroono P Pl oo (c)  Turn the ignition switch ON.
CHECK:
i VWW Check E-VRV operation.
————OFF {1) Connect between terminal EGR of engine ECU
ON connector and body ground (ON).
(2) Disconnect between terminal EGR of engine ECU
E17 Connector connector and body ground (OFF).
OK:
~ E-VRVON:

Air from pipe E is flowing out through pipe F.
E-VRV OFF: ‘
Air from pipe E is flowing out through air filter.

OK> Go to step 9.

]
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7 | Check E-VRV (See page EC-9).

NG> Replace E~VRV.

=

8 | Check for open and short in harness and connector between E-VRV and engine
ECU, E-VRV and ECD main relay (Marking : ECD) (See page IN-19).

NG> Repair or replace harness or connector.

@

9 |Check EGR valve (See page EC-9).

NG> Replace EGR valve.

OK

Check and replace engine ECU (See page IN-19).
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DI326-02

A/C Signal Circuit

CIRCUIT DESCRIPTION | | |
When the A/C compressor is ON, the A/C amplifier sends the A/C signal to the engine ECU, then engine

ECU increases the fuel injection volume to improve driveability during engine idling.

WIRING DIAGRAM

Engine ECU
A/C Amplifier ( N\

+B

2
15 W-G AC1

‘a—«w C1 €13

—

A06531

INSPECTION PROCEDURE
When using hand-held tester

1 | Connect the hand-held tester and check A/C signal.

PREPARATION:

(a) Connect the hand—held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:

Read A/C signal on the hand—held tester while A/C compressor is ON.

OK:
A/C switch condition OFF ON
A/C signal OFF ON
OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-19).
NG
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2 | Check voltage between terminal AC1 of engine ECU and body ground.

STA PREPARATION:
@ ACT (@) Remove the glove compartment door.
(b) Start the engine.
CHECK:
Measure voltage between terminal AC1 of engine ECU and
body ground when A/C switch is turned to ON and OFF.
OK:

A/C switch condition Voltage
ON Below 1.5V
OFF 9-14V

(See page IN-19).

OK> Check and replace engine ECU

NG

~—

3 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-19).

@

Check and replace A/C amplifier.

NG> Repair or replace harness or connector.
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When not using hand-held tester

1 | Check voltage between terminal AC1 of engine ECU and body ground.

Remove the glove compartment door.

PREPARATION:
@ STA ACH )
/ (b) Start the engine.
— CHECK:

Measure voltage between terminal AC1 of engine ECU and
body ground when A/C switch is turned to ON and OFF.

OK:
A/C switch condition Voltage

ON Below 1.5V
OFF 9-14V

0K>

Proceed to next circuit inspection shown on
problem symptoms table (See page DI-19).

=

A/C amplifier (See page IN-19).

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

>

Repair or replace harness or connector.

@

Check and replace A/C amplifier.
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DI3so-01

A/C Cut Control Circuit

CIRCUIT DESCRIPTION

This circuit cuts air conditioning operation during vehicle acceleration in order to increase acceleration per-
formance. During acceleration with the vehicle speed at 30 km/h (19 mph) or less and accelerator pedal
opening angle at 45° or more, the A/C magnetic switch is turned OFF for several seconds.

The air conditioning is also controlled by the ECU out putting the engine coolant temperature to A/C amplifier.

WIRING DIAGRAM

A/C Amplifier
Engine ECU
+B r )
23
ACT 8
L—
o9)— B ) ACT
i E1
5V » -
W f—\g Y-B r—\s TH
— w
@/ —E19] %
E1
\ y

A06520
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INSPECTION PROCEDURE
When using hand-held tester

1 | Connect the hand-held tester and check operation of air conditioning cut con-
trol.

PREPARATION:
(a) Connect the hand held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Start the engine and air conditioning switch ON.
HINT:
A/C magnetic clutch is turned ON.
(d) Select the ACTIVE TEST mode on the hand-held tester.
CHECK:
Check operation of A/C magnetic clutch cut when air conditioning cut control is operated by the hand-held
tester.
OK:
A/C magnet clutch is turned OFF.

@

2 | Check for open and short in harness and connector between engin
A/C amplifier (See page IN-19). gine ECU and

OK Proceed to next circuit inspection shown on
problem symptoms table (See page Di-19).

NG> Repair or replace harness or connector.
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3 | Check voltage between terminal ACT of engine ECU and body ground.

PREPARATION:

E

(a) Remove the glove compartment door.
(b) Start the engine.

CHECK:
Measure voltage between terminal ACT of engine ECU con-

nector and body ground when A/C switch is turned to ON and
OFF.

OK:
A/C switch condition Voltage

ON 9~-14V

OFF 0-3V

NG> Check and replace A/C amplifier.

4 | Check voltage between terminal THWO of engine ECU and body ground.

@ON

THWO

IIIHHHH OO

H 000G0U00E IL[ DDDﬁﬁDD DDDUD DD

[ lﬂL
LK

S \\W(\W%

A05982

THWO Signal Waveforms 5v/ DIV

THWO

]

100 msec./ Division (Idling) A05069

<+ GND

PREPARATION:

(a) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal THWO of engine ECU and
body ground.

OK:

Voltage is generated intermittently.

Reference: INSPECTION USING OSCILLOSCOPE

During idling, check waveform between terminals THWO and
E1 of engine ECU.

HINT:

The correct waveform is as shown.

Water temp. 30°Corless | Approx.75°C | 90°C or more

OK

A 65 msec. 335.8 msec. 393 msec.

N(> Check and replace A/C amplifier.
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Check and replace engine ECU (See page IN-19).

When not using hand—held tester

1 | Check voltage between terminal ACT of engine ECU and body ground
(See page DI-96, Step 3).

OK Check and replace engine ECU
(See page IN-19).

NG

~—

2 | Check voltage between terminal THWO of engine ECU and body ground
(See page DI-96, Step 4).

(See page IN-19).

OK> Check and replace engine ECU

@

3 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-19).

=

Check and replace A/C amplifier.

NG> Repair or replace harness or connector.
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DI3SE-01

Diagnostic Connector (DLC3) Circuit

CIRCUIT DESCRIPTION

Terminals TC and CG are located in the DLC3.
The DLC3 is located under the finish lower panel. When terminals TC and CG are connected, DTC in normal

mode or test mode can be read from the check engine warning light in the combination meter.
Also, terminal SIL is located in the DLC3. This terminal is used by the M—OBD communication with hand—

held tester.

WIRING DIAGRAM

LHD -
Combination .
130 J/C Meter Engine ECU
; 15 12 5
B
. BL_18 CH 1—2 — Tiurke—W W,
CHECK
Cowl Side J/B LH ENGINE s
83 GAUGE 1 5 1 IG1 NO.1 Relay 15 1
2P aro+—B(2H 1F )& RKE_’@ B-R 57k B-R
NO.2 14 6
4 3 L-B L-B
TN
Fusible Link Block I(E}—{iGrk
ALT 1 AM1 N
2o ) 8 10 2 J15J/B
JBNQ.2 2
Bls Engine Room J/B LB A A
4 2
1 |EE1| L _
5|  Cowl Side DLC3 Ignition Switch +B
J/B LH J16 J/C 4 |7c
1 TCi13 = AT TA B €9
+B
J14 J/C
8D V-W VW 15 | siL
SiLr7 ALTA €19
92D | age [
? BaneryT B-W__16)  _ CGr =1 - 5B
Cowl Side
=T J/B LH \ J
B05267
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RHD Combination Meter Engine ECU
J30 J/B W
S S8 @]«
Cowl Side JE LH
a3 GAUGE 1 5 1 I(;1 NO.1 I:{elay 15 5 A 1
2P )&—+or—3(2H 1F )& m—)@—‘—m«
NOo.2 14 6 -
4 3 L-B L-B
dil 1E 1G1
Fusible Link Block D(
1
AM1 NO.1
AT LB (10)€—ooo—— J13JIC
J/BNO.2 F o
[ Engine Room J/B
3 L-B
Bl 4 2
1 IEE1| Ignition Switch +B
Cowl Side DLC3
1(2G G913 ))IIJ1 } y A E19 5
+
3 J21 J/IC 15 SiL
V=W V-W V-W
8D sILy7 2 7 N p— S
J44 J/C
| E 2DB W 5w cadlB |j1 A s 218
T —{wikepgrear 3 L ALIA
§ Battery Cowl Side
-t = J/BLH —
A06529
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INSPECTION PROCEDURE

1 | Check the check engine warning light condition.

FI2547

B

PREPARATION:

(@) Turn the ignition switch ON.

(b) Using SST, connect the terminals TC and CG of DLC3.
SST 09843-18040

CHECK:

Check the check engine warning light condition.

OK:

Check engine warning light : Blinking

HINT:

If this inspection OK and there is no hand-held tester, do not

need to do the following steps and this circuit is OK. Proceed

to next circuit inspection shown on problem symptom table

(See page DI-19).

OK> Gotostep 7.

2 | Check voltage between terminals TC and CG of DLC3.

@ON DLC3

TThIIT]
O A1

[ O
TC CcG ( : )

A04971

PREPARATION:

Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals TC and CG of DLC3.
OK:

o Voltage : 9-14V

0K> Go to step 5.
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3 | Check continuity terminal CG of DLC3 and body ground.

E

e )

Repair or replace harness or connector.

4 | Check for open and short in harness and connector between terminal TC of
DLC3 and terminal TC of engine ECU (See page IN-19).

3

e )

Repair or replace harness or connector.

Check and replace engine ECU (See page IN-19).

5 | Check voltage between terminal W of engine ECU connector and body ground.

2UTRET wTEY
OO
L~

E19 Connector ass72

PREPARATION:

(@) Remove the glove compartment door.

(b) Disconnect the "E19” connector of engine ECU.

(c) Turn the ignition switch ON.

CHECK:

Measure voltage between terminal W of engine ECU connector
and body ground.

OK:

~ Voltage:9-14V

)

Check and replace engine ECU
(See page IN-19).
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6 | Check the bulb of check engine warning light.

3

e )

Replace buib.

Check for open in harness and connector between terminal W of engine ECU and combination
meter (See page IN-19).

7 | Can you read the DTC (including normal DTC) using hand-held tester?

@

YEf‘o>

Proceed to next circuit inspection shown on
problem symptom table (See page DI-19).

8 [Check voitage between terminal BATT of DLC3 and body ground.

@ON

O

L]

1]

]
[

[
]

[
]

1

DLC3

_ar1 g S

il

O

BATT : ;7'

AD4973

B

CHECK:

Measure voltage between terminal BATT of DLC3 and body

ground.
OK:

" Voltage:9-14V

)

Check for open and short in harness and con-
nector between terminal BATT of DLC3 and fus-
ible link block (See page IN-19).

Check for open and short in harness and connector between terminal SIL of DLC3 and terminal

SIL of engine ECU (See page IN-19).
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Di325-02

Starter Signal Circuit

CIRCUIT DESCRIPTION

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 start ability. 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.

WIRING DIAGRAM

Engine Room J/B Engine ECU

STARTER
STARTER Rela 14

=W

S5)1

6 @3 Starter

Neutral Start Switch

B-W 11 {sTA
E19

B-W

+ ?
From Ignition Switch = N/

B05268




DI-106
DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE

When using hand-held tester

HINT:
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-19.

1 | Connect the hand-held tester and check STA signal.

PREPARATION:

(a) Connect the hand-held tester to the DLCS.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read STA signal on the hand-held tester while starter operates.

OK:

Ignition switch position ON STA
STA signal OFF ON

OK Proceed to next circuit inspection shown on
problem symptoms table (See page Di-19).

3

2 | Check for open in harness and connector between engine ECU and
(Marking : STARTER) (See page IN-19). g nd starter relay

3

Check and replace engine ECU (See page IN-1 9).

NG> Repair or replace harness or connector.
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When not using hand-held tester

HINT:

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—19.

1 | Check the starter signal.

ON PREPARATION:
@ STA (a) Remove the glove compartment door.
/ \ N | (b) Turn the ignition switch ON.
PR PR SRR | CHECK:

Measure voltage between terminal STA of engine ECU connec-
tor and body ground during cranking.

OK:

"~ Voltage: 6.0 V or more

A04968

problem symptoms table (See page DI-19).

0K> Proceed to next circuit inspection shown on

@

2 | Check for open in harness and connector between engine ECU and starter relay
(Marking : STARTER) (See page IN-19).

@

Check and replace engine ECU (See page IN-19).

NG> Repair or replace harness or connector.
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DI3SF-01

Neutral Start Switch Circuit (only for vehicles with A/T)

CIRCUIT DESCRIPTION

The neutral start switch goes on when the shift lever is in the N or P shift position. When it goes on the terminal
NSW of the engine ECU is grounded to body ground via the starter relay thus the terminal NSW voltage be-
comes 0 V. When the shift lever is in the D, 2, L or R position, the neutral start switch goes off, so the voltage
of the engine ECU terminal NSW becomes battery positive voltage, the voltage of the engine ECU internal
power source.

If the shift lever is moved from the N position to the D position, this signal is used for air-fuel ratio correction,
for idle speed control (estimated control), etc.

WIRING DIAGRAM

Engine ECU
( ™
+B
Ignition Switch 29
_ _ NSW
From Battery - sB W, BW &9
J,B—W

B-W
Neutral
Start
Switch - J
From o
Battery B-R

STARTER RELAY

1 14
B-W 2 o 1
° o 6 B-R
s {432 [k

Engine Room J/B

A06515
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INSPECTION PROCEDURE

HINT:
This diagnosis 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-19.

1 Check neutral start switch.

PREPARATION:
Disconnect the neutral start switch connector.

CHECK:
Check continuity between each terminal shown below when the

shift lever is shifted to each position.

OK:

Q Shift position Terminal No. to continuity

P 5-6 2-7
2-8 -
5-6 . 2-9
2-10 -
2-3 -
2-4 -

Q07545

N |21

NG> Replace neutral start switch.
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2 | Check voltage between terminal NSW of engine ECU connector and body

ground.
@ ON NSW PREPARATION:
«L (@) Remove the glove compartment door.
\ (b)  Turn the ignition switch ON.
(Eooo0Rooo DDHEIE!HH 0000 imn 100 CHECK:
l UO00000CK JUEN ———— . .
Measure voltage between terminal NSW of engine ECU con-

lowing positions.

OK:

A05581 Shift lever position PorN L,2,DorR
Voltage 0-3V 9-14V

N—( \W/V{ % nector and body ground after the shift lever is moved to the fol-

OK Check and replace engine ECU
(See page IN-19).

E

Check for open and short in harness and connector between neutral
engine ECUp(See page IN-19). tral start switch and
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DI3SG-01

1st Gear Position Switch Circuit (only for vehicles with M/T)

CIRCUIT DESCRIPTION

The shift position switch on the side of transmission detects the 1st gear and limits the engine output when
the high load is applied during running in the 1st gear.

WIRING DIAGRAM

Engine ECU

f )

+B

J7 J/C Shift Position Switch

2 1 7
BR BR R-L R-L FSW
o G
A
BR 1_7 Ef

ED (LHD)
:_ ; EC (RHD)

A06516
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INSPECTION PROCEDURE

1 | Check shift position switch (See page ED-12).

NG> Replace shift position switch.

\ou

2 | Check voltage between terminal FSW of engine ECU connector and body

ground.
ON PREPARATION:
@ FSW (@) Remove the glove compartment door.
/ = (b)  Turn the ignition switch ON.

EHDD 0 EWHI CHECK:
nsa Manuan snenans RUNARS ANABERNRNED 2=

Measure voltage between terminal FSW of engine ECU con-

\‘(/ \\W(V N(/ nector and body ground after the shift lever is moved to the fol-

lowing positions.

OK:

= A05988 Shift lever position 1st gear Except 1st gear
Voltage 9-14V 0-3V

+) =)

(See page IN-19).

OK> Check and replace engine ECU

=

Check for open and short in harness and connector between shi iti i
it ECUp(See nage IN19) shift position switch and
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DI3SH-01

Spill Valve Relay Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to the coil, closing the contacts of
the spill valve relay (Marking : SPIL/VLV) and supplying power to the terminal +B of the EDU.

WIRING DIAGRAM

Cowl Side J/B LH

SPIL/VLY
16 Re|ay 19
BY {oe 2l et 2B
15
5 o o 3 2E

L-W

4

From EFI Relay

From EDU

Engine ECU

7

13 SVR

EO1

N

A06514
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INSPECTION PROCEDURE

1 | Check spill valve relay (Marking : SPIL/VLV) (See page ED-4).

3

N9 Replace spill valve relay.

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

@ ON SV\R

X
1

(4

[WEARRERN e AR WAy A
(Eo00006000000n0N0NneooNNdA0a0

o
I
L

(+)

=)
A05986

PREPARATION:

=)

(a) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal SVR of engine ECU con-
nector and body ground.

OK:

" Voltage:0-1.5V

OK \ | Check and replace engine ECU
(See page IN-19).

Check for open in harness and connector between engine ECU and spill vaive relay
(Marking : SPIL/VLV) and spill valve relay and EDU (See page IN-19).
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DI3S-01

Heater Idle—~Up Switch Circuit

CIRCUIT DESCRIPTION

When the vehicle is stopped with the power heater switch on the left side (LHD) or right side (RHD) of the
ignition switch ON, the engine ECU controls the spill control valve to idle-up. However, it is OFF during en-
gine starting, A/C operating and acceleration (with the vehicle speed at less than 30 km/h (19 mph) and ac-
celerator pedal opening at 45 % or more for 5 seconds).

-
Engine FR Heater RR HeateJ
-
Viscous Heater
Magnetic Clutch 3
—
Viscous Heater Power Heater Switch
VMC VSW Idle~Up
From A/CMG ACS VCH HSW
: ] ——— |20 g
Clutch Signal Viscous Engine Injection
From lanit Heater ECU Pump
rom Ignition »| Amplifier |eg——
Switch IG VCT
Engine Speed Control Water Temperature Control
ON C ON ;
: OFF Y OFF
2000 2500 (rpm) 69 74 (°C)

B05269
B05270 B05270

A06524
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WIRING DIAGRAM
LHD
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1 Ji1 J/C
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INSPECTION PROCEDURE

1 | Check power heater switch.

POWER

=

PREPARATION:
(@) Remove the lower finish panel.
(b) Remove the power heater switch.

CHECK:
Check continuity between each terminal.
Switch position Tester connection Specified condition
OFF 3-4 No continuity
ON 3-4 Continuity
llumination circuit 1-2 Continuity

NG> Replace power heater switch.

2 | A/C Cut Control Circuit (See page DI-96).

=

NG> Check and replace A/C amplifier.

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

@ o VCH

\

Ly

[Eju T mmnﬁ”mam DDET[“JPHE AT ﬁﬂ
lHiU_l[

(+) )

ST W

= A05984

=]

PREPARATION:

(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal VCH of engine ECU con-
nector and body ground when heater blower switch is turned to

OFF and ON.
OK:
Heater blower switch condition Voltage
OFF 9-14V
ON 0-3V

OK> Go to step 5.
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4 | Check for open and short in harness and connector between engine ECU and
viscous heater amplifier (See page IN-19)

3

Check and replace viscous heater amplifier.

NG> Repair or replace harness or connector.

5 |Check voltage between terminal VCT of engine ECU and body ground.

(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.

EATINAEENEN N RRANE DHD"ﬁD 0000000 CHECK:
S s nEENE R A =z ==

[ hy

A At Measure voltage between terminal VCT of engine ECU con-
WM W W W[( nector and body ground when heater blower switch is turned to

@ ON VCT PREPARATION:

3

OFF and ON.
BN/ OK:
l A05985 Heater blower switch condition Voltage
OFF 9-14V
ON 0-3V

OK \ | Check and replace engine ECU
(See page IN-19).

NG l
6 | Check for open and short in harness and connector between engine ECU and
viscous heater amplifier (See page IN-19).

NG> Repair or replace harness or connector.
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7 | Check voltage between terminal HSW of engine ECU and body ground.

PREPARATION:
@ ON HSW (@) Remove the gl
glove compartment door.
= (b)  Turn the ignition switch ON.
T | | SHECK:
N Measure voltage between terminal HSW of engine ECU con-
\W nector and body ground when power heater switch is pushed
to OFF and ON.
) ) OK:
A05987 Power heater switch condition Voltage
OFF 9-14V
ON 0-3V

(See page IN-19).

0K> Check and replace engine ECU

NG I
8 [ Check for open and short in harness and connector between injection pump and
viscous heater amplifier (See page IN-19).

=

Check and replace injection pump (See page FU-113).

NG> Repair or replace harness or connector.
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ENGINE MECHANICAL - AIRFILTER

AIR FILTER

ON-VEHICLE CLEANING
1. PAPER FILTER TYPE:
(@) Remove air filter

(b) Inspect air filter
Visually check that the filier element is not excessively
dirty, damaged or oily. m
(c) Clean air filter
Clean the filter element with compressed air.
First blow from the inside thoroughly. Then blow off the
outside of the filter element.
(d) Reinstall air filter

EMB8275

2. WASHABLE TYPE:

(@) Remove air filter

(b) Inspect air filter
Visually check that the filter element is not excessively
dirty, damaged or oily.

(c) Clean air filter
(1) Blow dirt off in the filter element with compressed

air.

EM8275

(2) Submerge the filter element in the water and agitate
it up and down more than 10 times.

(3) Repeat ringing in clean water until rinsing water is
clear.

EM8355

(4) Remove excess water by shaking the filter element
or blowing with compressed air.
NOTICE: ‘
Do not beat or drop filter element.
(5) Wipe off dust on the air cleaner case interior.
(d) Reinstall air filter

EM8357
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ENGINE MECHANICAL - COMPRESSION

COMPRESSION
INSPECTION

HINT:
If there is lack of power, excessive oil consumption or poor fuel
economy, measure the compression pressure.
1.  WARM UP AND STOP ENGINE
Allow the engine to warm up to normal operating temperature.
2. REMOVE INTAKE PIPE ASSEMBLY
1HZ, 1HD-T: (See page EM—48)
1HD-FTE: (See page EM-77)
3. 1HD-FTE:
REMOVE NO.2 CYLINDER HEAD COVER
(See page EM-77)
4. 1HD-FTE:
REMOVE NO.1 CYLINDER HEAD COVER
(See page EM-77)
5. 1HZ,1HD-T:
REMOVE CYLINDER HEAD COVER
(See page EM—48)
6. REMOVE INJECTION PIPES
1HZ, 1HD-T: (See page FU-7)
1HD-FTE: (See page FU-33)
7. REMOVE NOZZLE LEAKAGE PIPE
1HZ, 1HD-T: (See page EM—48)
1HD-FTE: (See page EM-48)
8. DISCONNECT INJECTION PUMP (FUEL CUT SOLE-
NOID) CONNECTOR
9. CHECK CYLINDER COMPRESSION PRESSURE
NOTICE:

When measuring the compression pressure of each, the
other 5 injection nozzles must be installed in the cylinder
head.
(a) Remove the injection nozzle.

1HZ: (See page FU-7)

1HD-T: (See page FU-17)

1HD FTE: (See page FU-33)

EMOVZ-01
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(b) Install the gasket and SST (attachment) to the injection
nozzle hole with the nozzle holder clamp and bolt.
SST  09992-00400

Torque: 25 N-m (255 kgf-cm, 18 ft.lIbf)

A06437

(¢) Connect SST (compression gauge) to the SST (attach-
ment).
SST 09992-00025 (09992-00160)
(d) While cranking the engine, measure the compression
pressure.
HINT:
Always use a fully charged battery to obtain engine revolution
of 250 rpm or more.
(e) Repeat steps (b) through (d) for each cylinder.
NOTICE:
This measurement must be done in as short a time as pos-
sible.
Compression pressure:
STD:
1HZ:
3,628 kPa (37.0 kgf/cm?2, 526 psi) or more
S 1HD-T, 1HD-FTE:
\ 3,432 kPa (35.0 kgf/cm2, 498 psi) or more
EMB38 Minimum pressure:
1HZ:
2,648 kPa (27.0 kgf/cm2, 384 psi)
1HD-T, 1HD-FTE:
2,452 kPa (25.0 kgf/cm?, 356 psi)
Difference between each cylinder:
490 kPa (5.0 kgf/cm2, 71 psi) or less
(fy  Iithe 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 (b) through (d)
for the cylinder with low compression.
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(9)
(h)

10.

11.

12.

13.

14.

15.

16.

17.

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

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

Remove the SST.

SST  09992-00400, 09992—-00025 (09992—-00160)
Reinstall the injection nozzle.

1HZ: (See page FU-13)

1HD-T: (See page FU-30)

1HD-FTE: (See page FU—44)

RECONNECT INJECTION PUMP (FUEL CUT SOLE-
NOID) CONNECTOR

REINSTALL NOZZLE LEAKAGE PIPE

1HZ, 1HD-T: (See page EM-66)

1HD-FTE: (See page EM-94)

REINSTALL INJECTION PIPES

1HZ, 1HD-T: (See page FU-13)

1HD-FTE: (See page FU—44)

1HZ, 1HD-T:

REINSTALL CYLINDER HEAD COVER

(See page EM-66)

1HD-FTE:

REINSTALL NO.1 CYLINDER HEAD COVER
(See page EM-94)

1HD-FTE:

REINSTALL NO.2 CYLINDER HEAD COVER
(See page EM-94)

REINSTALL INTAKE PIPE ASSEMBLY

1HZ, 1HD-T: (See page EM-66)

1HD-FTE: (See page EM-94)

START ENGINE AND CHECK FOR LEAKS
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ENGINE MECHANICAL — VALVE CLEARANCE (1HZ, 1HD-T)

EM8396

EMB438

EX EXEMB437

VALVE CLEARANCE (1HZ, 1HD-T)

INSPECTION

1.

2.

(b)

EMOW0-01

REMOVE INTAKE PIPE ASSEMBLY
(See page EM—48)
REMOVE CYLINDER HEAD COVER
(See page EM-77)

SET NO.1 CYLINDER TO TDC/COMPRESSION

Turn crankshaft pulley clockwise, and align its groove with
the timing gear cover groove.

Check that the valve lifters on the No.1 cylinder are loose
and valve lifters on the No.6 cylinder are tight.

If not, turn the crankshaft one revolution (360°) and align the
mark as above.

INSPECT VALVE CLEARANCE
Check only those valves indicated in the illustration.

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

+ Record the out of specification valve clearance
measurements. They will be used later to determine
the required replacement adjusting shim.

Valve clearance (Cold):

Intake

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

0.35 - 0.45 mm (0.014 - 0.018 in.)

Turn the crankshaft one revolution (360°) and align the
mark as above (See step 3).

Check only the valves indicated in the illustration.
Measure the valve clearance (See step 3).
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EMO0494

(d) Remove the adjusting shim.

«  Turn the crankshaft to position the cam lobe of the

camshaft on the adjusting valve upward.

»  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.

*  Remove the adjusting shim with a small screwdriver
and magnetic finger.
(e) Determine the replacement adjusting shim size by using
following (Formula or Charts).
»  Using a micrometer measure the thickness of the
removed shim.
»  Calculate the thickness of the new shim so the vaive
clearance comes within specified valve. '
T Thickness of used shim
A..... Measured valve clearance
N....... Thickness of new shim
intake N=T + (A -0.20 mm (0.008 in.))
Exhaust N=T + (A - 0.40 mm (0.016 in.))
»  Select a new shim with a thickness as close as pos-
sible to the calculated values.
HINT:
Shims are available in twenty sizes in increments of 0.05 mm
(0.0020 in.) from 2.35 mm (0.0925 in.) to 3.30 mm (0.1299 in.)

(f) Install a new adjusting shim.
»  Place a new adjusting shim on the valve lifter.
» Remove SST.
SST 09248-64011
(9) Recheck the valve clearance.
5. REINSTALL CYLINDER HEAD COVER
(See page EM-66)
6. REINSTALL INTAKE PIPE ASSEMBLY
(See page EM-66)
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VALVE CLEARANCE (1HZ, 1HD-T)

ENGINE MECHANICAL

Adjusting Shim Selection Using Chart (Intake)
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EXAMPLE

The 2.800 mm (0.1102in.)

shim is installed and the measured
clearance is 0.300 mm (0.0118 in.).
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Replace the 2.800 mm (0.1102 in.)

shim with a No. 21 shim.
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Adjusting Shim Selection Using Chart (Exhaust)
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VALVE CLEARANCE (1HD-FTE)

INSPECTION
HINT:
Inspect and adjust the valve clearance when the engine is cold.
1. REMOVE CYLINDER HEAD COVER
(See page EM-77)

2. SET NO.1 CYLINDER TO TDC/COMPRESSION

(a)  Turn the crankshaft pulley clockwise, and align its groove
with the groove of the timing gear cover.

(b) Check that the valve rocker arm on the No.1 cylinder are
loose and valve rocker arm on the No.6 cylinder are tight.

If not, turn the crankshaft 1 revolution (360°) and align the
mark as above.

P22808

3. INSPECT VALVE CLEARANCE
(@) Check only the valves indicated in the illustration.

* Using a feller gauge, measure the clearance be-
tween the adjusting screw on the valve rocker arm
and the valve bridge.

. Record the out—of-specification valve clearance
measurements.

Valve clearance (Cold):
P23268 Intake

0.17 — 0.23 mm (0.007 — 0.009 in.)

Exhaust
0.47 - 0.53 mm (0.019 - 0.021 in.)

(b) Turn the crankshaft pulley 1 revolution (360°) and align
the mark as above. (See procedure step 2)

(c) Check only the valves indicated as shown. Measure the
valve clearance. (See procedure in step (a))

P23269

4. ADJUST VALVE CLEARANCE

(a) Loosen the lock nut on the valve bridge, and loosen the
adjusting screw until the adjusting screw and valve stem
are completely separated.

NOTICE:

Hold the valve bridge with a wrench, and loosen the lock

nut. Do not apply torque to the valve bridge.

P23273
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ENGINE MECHANICAL - VALVE CLEARANCE (1HD-FTE)

Gauge

P23271

Adjusting

Bridge \P23275
?Tum Adjusting
g\@v’ Screw
OS ’m V
& alve
0 Rocker
=

Arm

715468

(b)

(f)

Loosen the lock nut on the valve rocker arm, and loosen
the adjusting screw.

Insert a 0.20 mm (0.008 in.) feeler gage for intake or 0.50
mm (0.020 in.) feeler gage for exhaust between the ad-
justing screw on the valve rocker arm and the valve
bridge.

Turn the adjusting screw on the valve rocker arm until the
feeler gauge slides with a very slight drag, and lock the
adjusting screw with the lock nut.

With the feeler gauge inserted, check that the resistance
of the feeler gauge remains the same when the adjusting
screw on the valve bridge is loosened.

If the resistance of the feeler gauge changes, repeat from
step (b).

Tighten the adjusting screw on the valve bridge, and lock
the adjusting screw with the lock nut when the resistance
of the feeler gauge begins to get stronger.

NOTICE:

Hold the valve bridge with a wrench, and lock the adjusting
screw with the lock nut. Do not apply torque to the valve
bridge.

Loosen the lock nut on the valve rocker arm.

Tun the adjusting screw on the valve rocker arm until the
feeler gauge slides with a very slight drag, and lock the
adjusting screw with the lock nut.

REINSTALL CYLINDER HEAD COVER

(See page EM-94)
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P22808

~< 7 Gasket  Plug Bolt

A06326

INJECTION TIMING (1HZ, 1HD-T)
INSPECTION

1.

SET NO.1 OR NO.6 CYLINDER TO TDC/COMPRES-
SION

Turn the crankshaft pulley clockwise, and align its groove with
the groove of the timing gear cover.

(@)
(b)

(©)

(@)
(b)

(b)

INSTALL SST AND DIAL INDICATOR

Remove the plug bolt and gasket from the distributive
head plug of the injection pump.

Loosen the 2 union nuts holding the injection pump to the
2 injection pipes, and slide the union nut rearward.

Install SST (plunger stroke measuring tool) and a dial indi-
cator to the plug bolt hole of distributive head plug.
SST 09275-54011

RELEASE ACSD ADVANCE

Using a screwdriver, turn the cold starting lever counter-
clockwise approx. 20°.

Put a metal plate (thickness of 9.0 — 10.0 mm (0.354 —
0.394 in.) between the cold starting lever and thermo wax
plunger.

INSPECT AND ADJUST INJECTION TIMING

Slowly rotate the crankshaft pulley counterclockwise and
set the dial indicator at 0 mm (0 in.) when the dial indicator
reaches the minimum value.

Turn the crankshaft to the left and right and check that the
dial indicator shows the minimum value.

NOTICE:
Check that the minimum value is set at 0 mm (0 in.)



EM-12
ENGINE MECHANICAL - INJECTION TIMING (1HZ, 1HD~T)

(c) Slowly rotate the crankshaft pulley clockwise until its
groove is aligned with the groove of the timing gear cover.
(d) Measure the plunger stroke.
Plunger stroke:
1HZ:
w/ ACSD: 0.65 - 0.71 mm (0.0256 — 0.0280 in.)
w/o ACSD: 0.85 — 0.91 mm (0.0335 — 0.0358 in.)
1HD-T:
1.18 — 1.24 mm (0.0465 — 0.0488 in.)

(e) Loosen these nuts and bolts:
(1) 6 remaining union nuts holding injection pipes to in-
jection pump
(2) Bolt holding injection pump to injection pump stay
(3) 2 nuts holding injection pump to timing gear case
NOTICE:
Do not turn the nuts more than 90°.

ATLE \/\Q</ e { g A06329

()  Adjust plunger stroke by slightly tilting the injection pump
body.

If the stroke is less than specification, tilt the pump toward
the engine.

If the stroke is greater than specification, tilt the pump
away from the engine.

If the stroke is less than specification, move the injection
pump toward the engine.

» Using a brass bar and plastic-faced hammer, gradually
tap the pump flange away from the engine.
(g) Tighten these nuts and bolts:
e 2 nuts holding injection pump to timing gear case
Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)
e Bolts holding injection pump to injection pump stay
Torque: 69 N-m (700 kgf-cm, 51 ft.Ibf)
(h) Recheck the plunger stroke.
5 REMOVE METAL PLATE
6 REMOVE SST AND DIAL INDICATOR
(@) Remove the SST and dial indicator.
SST 09275-54011
(b) Install a new gasket and the plug bolt of the distributive
head plug.
Torque:
1HZ: 16.7 N-m (170 kgf-cm, 12 ft-1bf)
1HD-T: 25.5 N-m (260 kgf-cm, 19 ft.Ibf)
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ENGINE MECHANICAL — INJECTION TIMING (1HZ, 1HD-T)
7. TIGHTEN INJECTION PIPE UNION NUTS
Torque:

1HZ:  14.7 N-m (150 kgf-cm, 11 ft-1bf)
1HD-T: 24.5 N-m (250 kgf.cm, 18 ft.1bf)
8. START ENGINE AND CHECK FOR FUEL LEAKS
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A06331

INJECTION TIMING (1HD-FTE)

INSPECTION

1. INSPECT INJECTION TIMING

Using mirror, check that the punching line of the injection pump
flange and the punching line of the water pump aligned.

EMOW3-01

2. ADJUST INJECTION TIMING
(a) Loosen these nuts and bolt:
« 2 Bolts holding injection pump to injection pump
stay.
» 4 nuts holding injection pump to timing belt case.
(b) Align the punching line by slightly tilting the injection
pump.
(c) Tighten these nuts and bolt:
e 4 nuts holding injection pump to timing belt cover.
Torque: 18 N-m (185 kgf.cm, 13 ft.lbf)
+ 2 Bolts holding injection pump to injection pump
stay.
Torque:
Injection pump stay bracket
39 N.m (398 kgf-cm, 29 ft.Ibf)
Injection pump stay
69 N-m (700 kgf-cm, 51 ft.1bf)
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IDLE SPEED AND MAXIMUM
SPEED (1HZ, 1HD-T)
INSPECTION -

1.
(a)
(b)
(c)
(d)
(e)

INITIAL CONDITIONS

Engine at normal operating temperature
Air cleaner installed

All accessories switched OFF

All vacuum lines properly connected
Valve clearance set correctly

Injection timing set correctly

AT

Transmission in neutral position

w/ PS:

Steering wheel at straight-ahead position

CONNECT TACHOMETER

CHECK AND ADJUST IDLE SPEED

Check that the adjusting lever touches the idle speed ad-
justing screw when the accelerator pedal is released.

If not, adjust the accelerator linkage.

(b)
(©)

Start the engine.
Check the idle speed.
Idle speed:
1HZ:
M/T: 650 = 50 rpm
A/T: 710 = 50 rpm
1HD-T:
M/T: 650 = 50 rpm
A/T: 700 — 800 rpm
Adjust the idle speed.
» Disconnect the accelerator linkage.
. Loosen the lock nut of the idle speed adjusting
screw.
«  Adjust the idle speed by turning the idle speed ad-
justing screw.
«  Securely tighten the lock nut, and recheck the idle
speed.
Reconnect the accelerator linkage.
After adjustment, adjust the accelerator linkage.
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w/ Throttle Position Sensor

/B
/ )
%
?
R

w/o Throttle Position Sensor
Maximum Speed Adjust Screw .

A06440

4. CHECK AND ADJUST MAXIMUM SPEED

(a) w/ Throttle Position Sensor:
Depress the accelerator pedal all the way. Then check
that the adjusting lever does not move when you try to
push it to the maximum speed side.

If not, adjust the accelerator linkage.

(b) w/o Throttle Position Sensor:
Check that the adjusting lever touches the maximum
speed adjusting screw when the accelerator pedal is de-
pressed all the way.

If not, adjust the accelerator linkage.

(c) Start the engine.

(d) Depress the accelerator pedal all the way.

(e) Check the maximum speed.
Maximum speed:
1HZ: 4,600 = 100 rpm
1HD-T: 4400 = 100 rpm

If the maximum speed is not as specified, remove the injection

pump and adjust the maximum speed.
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ENGINE MECHANICAL - IDLE SPEED AND MAXIMUM SPEED (1HD-FTE)

DLC3

A06333

IDLE SPEED AND MAXIMUM
SPEED (1HD-FTE)

INSPECTION

1.  INITIAL CONDITIONS

(a) Engine at normal operating temperature.
(b)  Air cleaner installed.

(c) Ali pipes and hoses of air induction system connected.
(d) All accessories switched OFF.

(e) All vacuum lines properly connected.

() ECD system warning connectors fully plugged.

(9) Valve clearance set correctly.

(h) Ignition timing check correctly.

EMOW5-01

2. CONNECT TACHOMETER
Connect the tester probe of a tachometer to terminal TAC of the
DLC3.
3. INSPECT IDLE SPEED
Start the engine.
Check the idle speed.
Idle speed: 550 — 650 rpm
4. INSPECT MAXIMUM SPEED
(a) Start the engine.
(b) Depress the accelerator pedal all the way.
(c) Check the maximum speed.
Maximum speed: 4300 — 4500 rpm
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ENGINE MECHANICAL - AIR CONDITIONER IDLE-UP SPEED (1HZ, 1HD-T)

Type A Idle—up Setting
Speed Adjusting
ldle—up Setting
S Adiusti

Type B peed Adjusting

Type B

P
/ Idle~up Setting
™~ Speed Adjusting
Screw

A06371

AIR CONDITIONER IDLE-UP
SPEED (1HZ, 1HD-T)

INSPECTION

1. INITIAL CONDITIONS

(a) Engine at normal operating temperature
(b) Air cleaner installed

(c) All accessories switched OFF

(d) All vacuum lines properly connected

(e) Valve clearance set correctly

(f)  Injection timing set correctly
(9
(h

EMOWB—01

) Transmission in neutral position
) Idle speed set correctly
2. CONNECT TACHOMETER

3. ADJUST A/C IDLE-UP SPEED
(a) Start the engine.
(b) Turn the A/C switch ON, and set these position:
»  Blower switch to HI
«  Airintake control lever to RECIRCULATED AIR
«  Air flow control lever to FACE
+  Temperature control lever to COOL
(c)  Check the idle—up speed.
A/C idle—up speed: 725 — 850 rpm
(d) Loosen the lock nut, and adjust the idle-up setting speed
by turning the idle-up speed adjusting screw. Lock the
adjusting screw with the lock nut.
(e) Turn the A/C switch OFF, then ON again, and recheck the
idle-up speed.
(f)  Turn the A/C switch OFF, and check that the rod end of
the idle—up actuator is not touching the idle—up lever.



EM-19
ENGINE MECHANICAL — AIR CONDITIONER IDLE-UP SPEED (1HD-FTE)

AIR CONDITIONER IDLE-UP SPEED (1HD-FTE)

INSPECTION
1. INITIAL CONDITIONS
(@) Engine at normal operating temperature.
(b) Air cleaner installed.
(c) All pipes and hoses of air induction system connected.
(d) All accessories switch OFF.
(e) All vacuum lines properly connected.
(f) ECD system wiring connectors fully plugged.
(@) Valve clearance set correctly.
(h) Injection timing set correctly.
(i) Idle speed set correctly.
2. CONNECT TACHOMETER
(See page EM-17)
3. INSPECT A/C IDLE-UP SPEED
(a) Start the engine.
(b)  Push on the A/C switch.
(c) Check the A/C idle—up speed.
A/C idle—up speed: 725 — 850 rpm
If the A/C idle—up speed is not specified, check the troubleshooting in DI section.

EMOW7-01
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=

e /H/U/
J2

B05424

Ohmmeter

Q]
QO

B05427

Ohmmeter

Q]

QO

No Continuity B05428

INTAKE SHUTTER (1HD-FTE)

ON-VEHICLE INSPECTION
1. INSPECT INTAKE SHUTTER
(@) Check that the intake shutter linkage moves smoothly.

EMOWS-01

(b) Check that the diaphragm rod is pulled up when a vacuum
of approx. 60 kPa (450 mmHg, 17.72 in.Hg) is applied to
the actuator.

(c) Apply approx. 60 kPa (450 mmHg, 17.72 in.Hg) of vacu-
um directly to the actuator with the engine idling.

(d) Check that the engine runs rough or dies.

NOTICE:

Connect the actuator vacuum hose.

(e) Reconnect the hoses to the proper locations.

2. REMOVE VSV FOR INTAKE SHUTTER

3. INSPECT VSV FOR OPEN CIRCUIT
Using an ohmmeter, measure the resistance between the ter-
minals.
Resistance: 33 -39 Q at 20°C (68°F)
If the resistance is not within specification, replace the VSV.

4. INSPECT VSV FOR GROUND
Using an chmmeter, check that there is no continuity between
the terminals and VSV body.

If there is continuity, replace the VSV.



ENGINE MECHANICAL - INTAKE SHUTTER (1HD-FTE) _

EM-21

B05429

Batterygossso

5. INSPECT VSV OPERATION

(a) Check that air flows from port E to the filter.

(b) Apply battery voltage across the terminals.
(¢) Check that air flows from port E to F.
If operation is not as specified, replace the VSV.
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ENGINE MECHANICAL

INTAKE SHUTTER (1HD-FTE)

COMPONENTS

EMoOwWg-01

VSV for Intake Shutte

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

& Gasket

intake Heater

-
-
—
-

Intake Shutter

19.6 (200, 14)

B05425
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EMOWA-01

REMOVAL

1. DISCONNECT INTAKE HEATER WIRE

2. REMOVE VSV FOR INTAKE SHUTTER

(@) Disconnect the 2 vacuum hoses from the cylinder head
cover and actuator

(b) Remove the bolt and VSV.

3. REMOVE INTAKE SHUTTER AND INTAKE HEATER

Remove the 3 bolts , 2 nuts, intake shutter,intake heater and 2

gasket.




EM-24
ENGINE MECHANICAL — INTAKE SHUTTER (1HD-FTE)

INSTALLATION

1. INSTALL INTAKE HEATER AND INTAKE SHUTTER

(a) Place 2 new gaskets, the intake heater and intake shutter.

(b) Install the 2 bolts and 2 nuts.

Torque:19.6 N-m (200 kgf-cm, 14 ft.1bf)

CONNECT INTAKE HEATER WIRE

. INSTALL VSV FOR INTAKE SHUTTER

(a) Install the VSV with the bolt.

(b) Connect the 2 vacuum hoses to the cylinder head cover
and actuator

EMOWB-01

® N
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TIMING BELT
COMPONENTS

EMOWC-01

1HD-FTE:

w/EGR: Intake Pipe Assembly w/o EGR: Intake Pipe Assembly

19.6(200,14)

No.1
i Cylinder Head
, Cover

' Intake Pi
1 Bracket

Gasket

. Pull’gySet Key
'

Vacuum Hose Timing Belt 1o 1 Camshaft

l

Timing Belt Cover

Plate Washer
Idler Pulley |

No.2 Camshatt Timing Pulley
No.2 Flange

Timing Belt Tensioner
@@@— No.1Flange

[ N‘m (kgf-cm, ft-Ibf) |: Specified torque

€ Non—reusable part
* Precoated part

A06112
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1HZ, 1HD-T:

1HD-T: |ntake Pipe Assembly

19.6(200,14)

1HZ: Intake Pipe Assembly%

Insulator

R

Cylinder Head Cover

Pulley Set Key
No.1 Camshaft Timing Pulley

3
Dl \

Plate Washer

Idler Pulle \
y\.;@@
ey

* —
-

Timing Belt Tensioner

No.2 Flange
Timing Belt Covey

%\\\

No.1 Flange

No.2 Camshaft Timing Pulley

Timing Belt

% Precoated part ¢ Non—reusable parft N-m (kgf-cm, ft-lbm: Specified torque

Air Hose # Gasket © Gask e;‘\ |
1HD-T:
PCV Pipe

A06205
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A0S570

Wrench

8 mm Hexagon

AQ5574

REMOVAL -

1. REMOVE INTAKE PIPE ASSEMBLY
1HZ, 1HD-T: (See page EM-48)
1HD-FTE: (See page EM-77)

2. REMOVE TIMING BELT COVER

(a) Disconnect the vacuum hose from the timing belt cover
and vacuum hose from the clip.

(b) Remove the 6 bolts, 6 seal washers and timing belt cover.

3. SETNO.1 CYLINDER TO BDC/COMPRESSION
Turn the crankshaft pulley clockwise, align the timing marks of
the No.1 and No.2 camshaft timing pulleys with the BDC marks.
NOTICE:
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 other when you
remove the camshaft timing pulley (step 8), causing dam-
age. so always set the crankshaft pulley at the correct
angle.
4. REMOVE TIMING BELT
HINT:
*  When re-using timing belt:
Draw a direction arrow on the timing belt (in the direction
of engine revolution), and place match—marks on the tim-
ing pulleys and timing belt.
«  When replacing timing belt tensioner only:
To avoid meshing of the timing pulley and timing belt, se-
cure one of them withe string.

(@ Alternately loosen the 2 bolts, and remove them and the
timing belt tensioner.
(b) Remove the timing belt.

5. REMOVE IDLER PULLEY
Using an 8 mm hexagon wrench, remove the pivot boli, idler
pulley and plate washer. -
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6. REMOVE NO.2 CAMSHAFT TIMING PULLEY
Remove the 4 bolts, No.2 flange, timing pulley and No.1 flange.
7. 1HD-FTE:
REMOVE NO.1 AND NO.2 CYLINDER HEAD COVER
(See page EM-77)
8. 1HZ,1HD-T:
REMOVE CYLINDER HEAD COVER
(See page EM—48)

AR

A05575

9. REMOVE NO.1 CAMSHAFT TIMING PULLEY

(a) Slightly turn the camshaft timing puliey counterclockwise
and hold the hexagon wrench head portion of the cam-
shaft with a wrench, and remove the bolt and timing

pulley.

(b)  Using SST, remove the timing pulley.
SST  09950-40010 (09951-04010, 09952-04010,
09953-04020, 09954-04010, 09955-04060)
(c) Remove the set key.
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ENGINE MECHANICAL -~ TIMING BELT

No

2 3 8

i

EM0126

P22782

P22783

INSPECTION

1.

EMOWE-01

INSPECT TIMING BELT

NOTICE:

Do not bend, twist or turn the timing belt inside out.
Do not allow the timing belt to come into contact with
oil, water or steam.

Do not utilize timing belt tension when installing or re-
moving the mount bolt of the camshaft timing pulley.

if there are any defects, as shown in the illustrations, check
these points:

(@)

(b)

Premature parting

+  Check for proper installation.

»  Check the timing cover gasket for damage and

proper installation.

if the belt teeth are cracked or damaged, check to see if
the camshaft is locked.

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

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

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.

INSPECT IDLER PULLEY

Visually check the seal portion of the idler pulley for oil
leakage.

If leakage is found, replace the idler pulley.

Check that the idler pulley turns smoothly.
If necessary, replace the idler pulley.
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P22742

P22690

Protrusion

/ P22743

3. INSPECT TIMING BELT TENSIONER

(@) 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 on the push

rod side, the tensioner is all right.

If leakage is found, replace the tensioner.

(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 protrusion of the push rod from the housing
end.
Protrusion: 9.0 — 9.8 mm (0.354 - 0.386 in.)

If the protrusion is not as specified, replace the tensioner.
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@) ¢
N

N2

=2\
N\

A05574

A06040

INSTALLATION

1.

EMOWF-01

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 timing
pulley, and slide the timing puiley.

Temporarily install the pulley bolt.

Hold the hexagon wrench head portion of the camshaft
with a wrench, and tighten the pulley bolt.

Torque: 98 N-m (1,000 kgf-cm, 72 ft.1bf)

1HD-FTE:

INSTALL NO.1 AND NO.2 CYLINDER HEAD COVER
(See page EM-94)

1HZ, 1HD-T:

INSTALL CYLINDER HEAD COVER

(See page EM—66)

INSTALL NO.2 CAMSHAFT TIMING PULLEY

Align the nock pin on the injection pump drive gear with
the knock pin hole of the No.1 flange and the knock pin
groove of the timing pulley.

Install the No.1 flange, timing pulley and No.2 flange with
the 4 bolts.

Torque: 31 N-m (315 kgf-cm, 23 fi.1bf)

INSTALL IDLER PULLEY

Using an 8 mm hexagon wrench, install the plate washer
and idler pulley with the pivot bolt.

Adhesive:

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

Torque: 34.5 N-m (350 kgf-cm, 25 ft-1bf)

Check that the pulley bracket moves smoothly.

SET NO.1 CYLINDER TO BDC/COMPRESSION
Check that the timing mark of the No.2 camshaft timing
pulley is aligned with the BDC mark.

NOTICE:
Do not turn the crankshaft pulley. The valve heads will hit
against the piston top.

(b)

Align the timing mark of the No.1 camshaft timing pulley
with the BDC mark.
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1.5 mm Hexagon
Wrench

P22744

29

A S
S 2 e
P 1.5 mm Hexagon Wrenchﬁi/
~ AO5580

A05581

7. INSTALL TIMING BELT

NOTICE:

The engine should be cold.

HINT:

Align the points marked during removal, and install the beit with

the arrow pointing in the direction of engine revolution.

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

NOTICE:

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

(b) Install the timing belt under tension between the No.1 and

No.2 camshaft timing pulleys.

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 holes of the push rod and housing, pass a 1.5
mm hexagon wrench through the holes to keep the set-
ting position of the push rod.

(c) Release the press.

9. INSTALL TIMING BELT TENSIONER
(@) Temporarily install the timing belt tensioner with the 2
bolts while pushing the idler pulley toward the timing belt.
(b) Alternately tighten the 2 bolts.
Torque: 13 N-m (130 kgf-cm, 10 ft.Ibf)
(c) Remove the 1.5 mm hexagon wrench from the tensioner.

10. CHECK VALVE TIMING

Turn the crankshaft pulley clockwise and check that each pulley
timing mark aligns with the TDC marks.

If the marks do not align, remove the timing belt and reinstall it.
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A06119

A05570

11. INSTALL TIMING BELT COVER

(a) Remove any old packing (FIPG) material.

(b) Apply seal packing to the camshaft oil seat retainer and
timing gear cover as shown in the illustration.
Seal packing: Par No. 08826—00080 or equivalent

(c) Checkthat timing belt cover gaskets have cracks or peel-

ing, etc. :
If the gasket has cracks or peeling, etc. replace it using these
steps: )

*  Using a screwdriver and gasket scraper, remove all
the oil gasket material.

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

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

NOTICE:
Do not leave a gap between them.
Cut off any excess gasket.

»  After installing the gasket, press down on it so that

the adhesive firmly sticks to the timing belt cover.

(d) Install the timing belt cover with the 6 seal washers and
6 bolts. ‘ ‘

(e) Install the vacuum hose to the the timing belt cover and
vacuum hose to the clip.

12. INSTALL INTAKE PIPE ASSEMBLY
1HZ, 1HD-T: (See page EM-66)
1HD-FTE: (See page EM-94)
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TIMING GEAR
COMPONENTS

EMOWG-01

1HD-FTE:

w/EGR Intake Pipe Assembly w/o EGR Intake Pipe Assembly
& Gagsket

19.6(200,14) A %Q Gas:ke't

i
. I - ;
T o
i i - =% ! ]
: ; ! !
H ! : :
[ i !
- ) i .- ! Lo .-
1 ' P - - H o
- T PPty [ e over
T H o o h P [
‘ Low=" - [ i
v -r -- s i
Li- i - -- i
d
\

e T il Cap — €D
Lo “ g |

® Gasket | Intake Pipe Assembly’
' Bracket

e éx12
L No.1
. o ; 8ylinder Head
’ o over
Water Pump | P“”ﬁy SetKey T
Pulley i i

No.1 Camshaft | - _
Timing Pulley |

Vacuum Hose pyive Belt (w07 ] \_ |
\______--"""——_ D) il ) :

Plate Washer

ldler Pulley \ Q

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

* Precoated part

Timing Belt
= AFI
Timing Belt Cover o= @@’, No-1 Flange
No.2 Camshait Timing Pulley
No.2 Flange

31(315,23)

A06113
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1HZ, 1HD-T:
THD-T: Intake Pipe Assembly 1HZ
Clamp ;
CJ % E
> |
—&=® ™ Air Hose

1HD-T: e )
PCV Pipe -

Water Pump Pulley

Drive Belt

.

No.1 Timing
Belt Pulley

i Pulley Set Key

34.5(350, 25)

s @ No.1 Flang
sp™¥ No.2 Camshaft Timing Pulley

No.2 Flang
[ N-m (kgf-cm, ft-Ibf) }: Specified torque

— ® Non-reusable part

* Precoated part AD6206
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1HZ, 1HD-T:
Camshaft Oil Seal Retainer

1HD-FTE:
) Camshaft Oil Seal Retainer N

g

& Camshaft Oil Seal /@

& Camshatt Oil Seal
No.2 Cylinder Block Insulator
Injection Pump Drive Gear

Injection Pump Drive
Gear Bearing
1HZ, 1HD-T:

1HD-FTE:

137 (1,397, 101) 1

¢ O-Ring
Crankshaft me)@
Oil Pump Drive

Shaft Gear :

1HD-FTE:

Idler Gear
1HZ, 1HD-T:
ldler Gear .-

Thrust Plate ) Z - T e

[
———————

Timing Gear Cover

{ """ ®Injection Pump Drive
- Gear Oil Seal

® Gasket

Dt P N

i & Gasket @& K
f - 1HD-T:
o : =‘-’f Clamp

1HD-FTE:
Clamp

N-m (kgf-cm, ft-lbf) | Specified torque e
Non-reusable part
* Precoated part
A06022
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A05589

A05590

A05998

A05999

REMOVAL "
1. REMOVE DRIVE BELTS, FLUID COUPLING AND WA-
TER PUMP PULLEY
(See page CO-7)

2. LOOSEN CRANKSHAFT PULLEY
Using SST, loosen the pulley bolt.

SST 09213-58012 (90201-08131, 91111-50845),

09330-00021

NOTICE:
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 other when you remove the cam-
shaft timing pulley causing damage.
3. REMOVE TIMING BELT AND TIMING PULLEYS

(See page EM-27)

4. REMOVE CRANKSHAFT PULLEY

(a) Remove the pulley bolt and plate washer.

NOTICE:

Do not turn the crankshaft pulley. The valve heads will hit

against the piston top.

(b) Using SST, remove the crankshaft pulley. The valve
heads will hit against the piston top.
SST 09950-50010 (09951-05010, 09952—-05010,

09953-05010, 09953—-05020, 09954—-05020)

(c) Remove the O—ring from the crankshaft pulley.

5. REMOVE OIL PIPE

(@) Remove the 2 union bolts and 4 gaskets.

(b) Remove the bolt and oil pipe.

6. REMOVE VACUUM PUMP

(@) Remove the 2 nuts and vacuum pump.

(b) Remove the O-ring.

7. REMOVE CAMSHAFT OIL SEAL RETAINER
1HZ, 1HD-T: (See page EM-63)
1HD-FTE: (See page EM-91)

8. REMOVE NO.2 CYLINDER BLOCK INSULATOR
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9. REMOVE TIMING GEAR COVER
(@) Remove the 14 bolts.
(b) Pry out the timing gear cover.

10. REMOVE OIL PUMP DRIVE SHAFT GEAR
Using SST, remove the drive shaft gear.
SST 09950-40010 (09951-04010, 09952-04010,
09953-04010, 09953—-04020, 0995404010,
09955-04060)

11. CHECK THRUST CLEARANCE OF IDLER GEAR
Using a feeler gauge, measure the thrust clearance.

Standard thrust clearance:

0.05 - 0.15 mm (0.0020 - 0.0059 in.)

Maximum thrust clearance:

0.030 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
aoso0z|  Shaft.

12. REMOVE IDLER GEAR

W .
—‘\ N 2 (a) Remove the 2 bolts and thrust plate.
,.‘/ » 3 Tum (b) Using SST, turn the injection pump drive gear clockwise
r > \;( é(’% ﬁ‘ or counterclockwise and remove the idler gear.
@'—; 5 g‘g' _// . >~ SST  09960-10010 (09962-01000, 09963-00700)
AL}

) Mv é /// (¢) Remove the idler gear shaft.

PN %
b=

Remove % SST

\

13. REMOVE INJECTION PUMP DRIVE GEAR
(@) Using SST, loosen the gear nut.

SST  09960-10010 (09962-01000, 0993—00700)
(b) Remove the gear nut and O—ring.

P23216
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(c) Using SST, remove the drive gear.
SST 09950-50010 (09951-05010, 09952-05010,
09953-05010, 09954—05020)

14. REMOVE CRANKSHAFT TIMING GEAR
Using SST, remove the timing gear.
SST 0995040010 (09951-04010, 09952-04010,
09953-04020, 09954-04010, 09955-04060)




Y

ENGINE MECHANICAL - TIMING GEAR

INSPECTION

1. INSPECT IDLER GEAR

(a) Using a cylinder gauge, measure the inside diameter of
the idler gear.
Idler gear inside diameter:
45.000 - 45.025 mm (1.7717 - 1.7726 in.)

EMOWHOY

A06004

(b) Using a micrometer, measure the diameter of the idler
gear shaft.
Idler gear shaft diameter:
44.950 - 44.975 mm (1.7697 - 1.7707 in.)
(c) Subtract the idler gear shaft diameter measurement from
the idler gear inside diameter measurement.
Standard oil clearance:
0.025 -~ 0.075 mm (0.0010 — 0.0030 in.)
Maximum oil clearance: 0.20 mm (0.0079 in.)
If the clearance is greater than maximum, replace the gear and
shaft.

2. INSPECT INJECTION PUMP DRIVE GEAR BEARING
Check that bearing is not rough or worn.

P23218

3. IF NECESSARY, REPLACE INJECTION PUMP DRIVE
GEAR BEARING
(@) Remove bearing
Using SST, remove the bearing
SST 0995040010 (09951-04010, 09952-04010,
09953-04020, 0995404010, 09955-04040)

Injection
Pump Drive
Gear Nut

P23219
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(b) Install bearing
Using SST and a press, press in a new bearing.
SST 09502-12010
09223-15020
0995070010 (09951-07100)

P23220

Crankshaft Timing Gear To ldler Gear 4.  CHECK BACKLASH OF TIMING GEARS
(@) Install the gears.
(b) Using a dial indicator, measure the backlash.
Standard gear backlash:
0.05 — 0.15 mm (0.0020 — 0.0059 in.)
Maximum gear backlash: 0.30 mm (0.0118 in.)
if the gear backlash is greater than maximum, replace the gears
as a set.
(c) Remove the gears.

Oil Pump Drive Shaft Gear To

Driven Shaft Gear

A06005
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A06008

A06009
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REPLACEMENT
HINT:
There are 2 methods (a and b) to replace the oil seal as follows:
1. REPLACE CRANKSHAFT FRONT OIL SEAL
(a) If timing gear cover is removed from cylinder block:
(1) Using a screwdriver and hammer, tap out the oil
seal.

(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

(8) Apply MP grease to the oil seal lip.

(b) If timing gear cover is installed to the cylinder block:
(1) Using SST, remove the oil seal.
SST 09308-10010, 09950-50010 (09953—05010)

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

(8) Using SST and a hammer, tap in the oil seal until
its surface is flush with the timing gear cover edge.

SST 09223-78010

HINT:
There are 2 methods (a and b) to replace the oil seal as follows:
2. REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL
(a) Iftiming gear cover is removed from cylinder block:
(1) Using a screwdriver and hammer, tap out the oil
seal.
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A06011

O

Cut Position

A06013

(2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the timing gear cover edge.

SST 09214-76011

(3) Apply MP grease to the oil seal lip.

(b) If timing gear cover is installed to the cylinder block:
(1) Using a knife, cut off the oil seal lip.
(2) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the injection pump drive gear. Tape
the screwdriver tip.

(3) Apply MP grease to the oil seal lip.

(4) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the timing gear cover edge.

SST 09214-76011
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INSTALLATION

1.
()
(b)

()

INSTALL CRANKSHAFT TIMING GEAR

Put the timing gear with the timing mark facing forward.
Align the set key on the crankshatt with the key groove of
the timing gear.

Using SST and a hammer, tap in the timing gear.

SST 09223-00010

INSTALL INJECTION PUMP DRIVE GEAR

Align the set key on the drive shaft with the key groove of
the drive gear, and install the drive gear.

Install a new O-ring to the drive gear groove.

Install the gear net.

Using SST, tighten the gear nut.

SST 09960-10010 (0996201000, 09963-00700)
Torque:

1HZ, 1HD-T: 103 N-m (1,050 kgf.cm, 76 ft-1bf)
1HD-FTE: 137 N.-m (1,397 kgf-cm, 101 fi.1bf)
INSTALL IDLER GEAR

Align the bolt holes of the idler gear shaft and cylinder
block, and install the idler gear shaft.

Using SST, turn the injection pump drive gear clockwise
or counterclockwise, and align timing marks "3” and "4” of
the idler gear with timing mark "3” of the crankshaft timing
gear and timing mark “4” of the injection pump drive gear
respectively, and mesh the gears.

SST 09960-10010 (09962—-01000, 09963-00700)

Install the thrust plate with the 2 bolts.
Torque: 68 N-m (694 kgf-cm, 50 ft.Ibf)

INSTALL OIL PUMP DRIVE SHAFT GEAR

Align the set key on the crankshaft with the key groove of
the drive shaft gear.

Using SST and a hammer, tap in the drive shaft gear.
SST 09223-00010

INSTALL NO. 2 CYLINDER BLOCK INSULATOR
INSTALL TIMING GEAR COVER

Remove and old packing (FIPG) material and be careful
not to drop any oil on the contact surface of the timing
gear cover and cylinder block.
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(b)

A06019

* Using arazor 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.

Apply seal packing to the timing gear cover as shown in

the illustration.

Part No. 08826—00080 or equivalent

+ Install anozzle that has been cuttoa2 -3 mm (0.08
—0.12 in.) opening.

+  Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be reapplica-
tion. Otherwise the material must be removed and
reapplied.

+ Immediately remove nozzle from the tube and rein-
stall cap.

7. INSTALL CRANKSHAFT PULLEY

(@) Install a new O-ring to the crankshaft pulley groove.

(b)  Align the set key on the crankshaft with the key groove of
the crankshatft pulley.

(c) Using SST and a hammer, tap in the crankshaft pulley.
SST 09214-60010

(d) Temporarily install the plate washer and pulley nut.

o NOTICE:
A assss| DO not turn the crankshaft pulley. The valve heads will hit

(e)

A06020

against the piston top.

Instal the timing gear cover, clamp and bracket with the
14 bolts.
Torque: 19.6 N-m (200 kgf-cm, 14 ft-ibf)

HINT:

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

A 25 mm (0.98 in.)

B 50 mm (1.97 in.)
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8.
(a)
(b)

9.

INSTALL VACUUM PUMP

Install a new O—ring to the vacuum pump.
Install the vacuum pump with the 2 nuts.
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

INSTALL OIL PIPE

Install the oil pipe with the bolt, 2 union bolts and 4 new gaskets.

10.

11.

12.

Torque:

Bolt 19.6 N-m (200 kgf-cm, 14 ft.Ibf)

Union bolt 18 N-m (185 kgf-cm, 13 ft-Ibf)
INSTALL CAMSHAFT OIL SEAL RETAINER
1HZ, 1HD-T: (See page EM-63)

1HD-FTE: (See page EM-91)

INSTALL TIMING PULLEYS AND TIMING BELT
(See page EM-31)

TIGHTEN CRANKSHAFT PULLEY BOLT

Using SST, tighten the pulley bolt.

13.

SST 09213-58012 (90201-08131, 91111-50845),
09330-00021

Torque: 430 N-m (4,400 kgf-cm, 317 ft.Ibf)

INSTALL WATER PUMP PULLEY, FAN, FLUID COU-

PLING AND DRIVE BELTS

(See page CO-9)
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CYLINDER HEAD (1HZ, 1HD-T)

COMPONENTS s

4 : Intake Pipe Assembl -
IHD-T: pssompy)_19:6(200,14) |THZ:  Intake Bipo o Nozde Leakage Fipe
Cl Y

X
1HZ:
1HD-T: Heat Insulator
Heal Insufator Rear Exhaust Manifold
1HZ:{ 29(300,22 Nozzle Leakage Pipe

Front Exhaust Manifold 4 No:

) Adjust Shim
N Valve Lifter
Ay keeper
— . 1st 700 (51, 68) %Spring Retainer
> 2nd turn 90° ?Valve Spring
Yl 2nd turn 90° Spring Seat
; = #Oi Seal

! Front Engine E' 8/ Valve Guide Bushing

Turbocharger

1HD-T:
Turbocharer Stay

&

19.6 (200, 14)

Combustion

Camshaft Oil ) Chamber

Camshaft Oil Sea! Retainer.
Timing Belt Cover

Timing Belt

Injection Nozzle i

ﬁG
=\ Glow Plug
7 ﬁ emi-Circular Piug

'ﬂar Engine @,—- 4 Casket
<& .

Hanger

T\ (e st By
98 (1,000, 72) S %\ v;H_Z: B Valve \"?mers‘endereauge

1HZ: Grommet 22 224’ 16
%4 ( )

low Plug Connector

Glow Plug Connector
Grommet | 22 (224, 16) |
g '

-@©a

& Gasket
ﬁ\1 HD-T:
Water Hose

% Precoated part @ Non-reusable part rN-m (kgf-cm, ft-1bf) L Specified torque

C — Intake Manifold

e 19.6 (200, 14)
" Water Outlet

AD6207




Vacuum Hose
Fuel Hose
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EMOWM-01

REMOVAL

(@)
(b)

1HD-T:

REMOVE INTAKE PIPE ASSEMBLY

Remove the vacuum hose and 2 clip.

Remove the 3 bolts holding the intake pipe to the intake
manifold.

Disconnect the intake pipe assembly to the air hose and
remove the intake pipe assembly and gasket.

1HZ:

REMOVE INTAKE PIPE ASSEMBLY

Disconnect the PCV hose to the cylinder head cover.
Remove the 3 bolts holding the intake pipe to the intake
manifold, intake pipe assembly and insulator.

REMOVE INJECTION PIPE

(See page FU-7)

REMOVE INTAKE MANIFOLD

1HD-T:

Disconnect the fuel hose to the fuel pipe and vacuum
hose to the injection pump.

1HZ:

Disconnect the fuel hose to the fuel pipe.

Remove the accelerator linkage.

Remove the 12 nuts, 12 seals, intake manifold and 6 gas-
kets.
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A06169

A06170

Water Bypass

Hose
Y

A06171

REMOVE NOZZLE LEAKAGE PIPE
1HD-T:

Remove the 6 bolts, 12 gaskets and nozzle leakage pipe.
1HZ:
Remove the 6 nuts, 6 gaskets and nozzle leakage pipe.

REMOVE GLOW PLUG CONNECTOR AND GROW
PLUG

Remove 6 screw grommets, 6 nuts and glow plug connec-
for.

Remove 6 glow plugs.

REMOVE INJECTION NOZZLES

1HZ: (See page FU-7)

1HD-T: (See page FU-17)

REMOVE WATER OUTLET

Remove the 2 nuts.

1HD-T:

Disconnect the water bypass hose from the water outlet,
gasket and remove the water outlet.

1HZ:

Remove the water outlet and gasket.
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Coller

5 e

A06203

A06204

9.

10.

11.

ENGINE MECHANICAL - CYLINDER HEAD (1HZ, 1HD~T)

1HD-T:
REMOVE TURBOCHARGER AND EXHAUST MAN-

IFOLDS ASSEMBLY

(See page TC-8)

1HD-T:

REMOVE EXHAUST MANIFOLDS FROM TURBO-

CHARGER
(See page TC-8)

1HZ:
REMOVE HEAT INSULATOR

Remove the 5 bolts and heat insulator

12.

1HZ:
REMOVE EXHAUST MANIFOLDS ASSEMBLY

Remove the 12 bolts, exhaust manifold and 2 gaskets.

13.

@)
(b)

()
(d)

SEPARATE EXHAUST MANIFOLDS

Separate the front and rear exhaust manifolds.
Remove the collar.

Using snap ring pliers, remove the 2 rings from the rear
exhaust manifold.

Remove the O-ring materials to the rear exhaust man-
ifold grooves.
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A06172

A06173

A06174

A06176

14,
(a)

REMOVE CYLINDER HEAD COVER
1HD-T:

Remove the bolt and PCV pipe.
Remove the 2 nuts, 14 bolts, cylinder head cover and

gasket.
15. REMOVE 2 ENGINE HANGER
16. REMOVE SEMI-CIRCULAR PLUG

17. REMOVE TIMING BELT AND PULLEYS
(See page EM-27)

18. REMOVE CAMSHAFT OIL SEAL RETAINER
Remove the 4 bolts.
Pry out the oil seal retainer.

19. REMOVE CAMSHAFT

(@) Uniformly loosen and remove the 14 bearing cap bolts in
the sequence shown.

(b) Remove the 7 bearing caps and camshait.

HINT:

Arrange the bearing caps and bearings in correct order.

20.
(@)

(b)

REMOVE CYLINDER HEAD ASSEMBLY

Disconnect the water bypass hose (from the injection
pump) from the cylinder head.

Uniformly loosen and remove the 26 cylinder head bolts
in several passes, in the sequence shown.

SST 09011-38121

NOTICE:

Head warpage or cracking could result from removing
bolts in incorrect order.

(c) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

HINT:

If the cylinder head is difficult to lift off, pry with a screwdriver be-

tween the cylinder head and block.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der head and cylinder block.
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DISASSEMBLY o
1. REMOVE VALVE BRIDGE

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

2. REMOVE VALVES

(@) Using SST, compress the valve spring and remove the 2
keepers.
SST  09202-70020 (09202-00010)

(b) Remove the 2 keeper, spring retainer, valve spring, spring
seat and valve.

(c) Using needle—nose plies, remove the oil seal.

3. 1Hz:
REMOVE COMBUSTION CHAMBERS
Using SST, remove the 6 combustion chambers (and shims).
SST 09208-48010
HINT:
Arrange the combustion chambers (and shims) in correct order.
4. REMOVE WATER SENDER GAUGE
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INSPECTION
1. CLEAN TOP SURFACES OF PISTONS AND CYL-
INDER BLOCK

(@ Turnthe 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.

(b) Remove all the gasket material from the top of the cylinder
block.

NOTICE:
Be careful not to scratch the surfaces.

(¢) Using compressed air, blow carbon and oil from the bolt
holes.
CAUTION:

Protect your eyes when using high—compressed air.

2. CLEAN CYLINDER HEAD

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

NOTICE:

Be careful not to scratch the cylinder block contact sur-
face.

(b) Clean intake and exhaust ports
Using a wire brush, remove all the carbon from the intake
and exhaust ports.

NOTICE:

Be careful not to scratch the valve contact surface.

(c) Clean valve guide bushings
Using a valve guide bushing brush and solvent, clean all
the guide bushings.
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(d)

(a)

Clean cylinder head
Using a soft brush and solvent, thoroughly clean the cylin-
der head.

INSPECT CYLINDER HEAD

Inspect for flatness

Using a precision straight edge an thickness gauge, mea-
sure the surfaces contacting the cylinder block and the
manifolds for warpage.

Maximum warpage: 0.20 mm (0.0079 in.)

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

(b)

Inspect for cracks

Using a dye penetrate, check the intake ports, exhaust
ports and surface contacting the cylinder block.

If cracked, replace the cylinder head.

Inspect cylinder head bolts

Using vernier calipers, measure the minimum outer diam-
eter of the compressed thread at the measuring point.
Standard outer diameter:

10.800 - 11.000 mm (0.4252 - 0.4331 in.)

Minimum outer diameter: 10.55 mm (0.4154 in.)

If the outer diameter is less than minimum, replace the bolt.
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4.
(@)

(b)

(b)

()

CLEAN VALVES

Using a gasket scraper, chip off any carbon from the valve
head.

Using a wire brush, thoroughly clean the valve.

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

Busing inside diameter:

8.010 - 8.030 mm (0.3154 — 0.3161 in.)

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.)

Subtract the valve stem diameter measurement from the
guide busing inside diameter measurement.

Standard oil clearance:

Intake

0.020 — 0.055 mm (0.0008 in.)

Exhaust

0.035 - 0.070 mm (0.0014 — 0.0028 in.)

Maximum oil clearance:

Intake

0.08 mm (0.0031 in.)

Exhaust

0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the valve and
guide bushings.
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6. IF NECESSARY, REPLACE VALVE GUIDE BUSHINGS
(@) Using SST and a hammer, tap out the guide bushing.
SST 09201-10000 (09201-01060)

(b) Using a caliper gauge, measure the bushing bore diame-
ter of the cylinder head.

(c) Select a new guide bushing (STD size or O/S 0.05).
If the bushing bore diameter of the cylinder head is greater than
13.025 mm (0.5128 in.), machine the bushing bore to the fol-
lowing dimension:
Rebored cylinder head bushing bore dimension:
13.054 — 13.075 mm (0.5139-0.5148 in.)
If the bushing bore diameter of the cylinder head is greater than
13.075 mm (0.5148 in.), replace the cylinder head.

(d) Using SST and a hammer, tap in a new guide bushing to
where there is 11.8 —~ 12.2 mm (0.465 — 0.480 in.)
protruding from the cylinder head.

SST 0820110000 (09201-01060)

(e) Using a sharp 8 mm reamer, ream the guide bushing to
obtain the standard specified clearance between the
guide bushing and valve stem.
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7.
(a)
(b)

(©)
(d)

INSPECT AND GRIND VALVES
Grind the valve enough to remove pits and carbon.

Check that the valve is ground to the correct valve face
angle.

Valve face angle: 44.5°

Check the valve face for wear.

If the valve face is worn, replace the valve.

Check the valve head margin thickness.

Standard margin thickness: 1.00 mm (0.0394 in.)
Minimum margin thickness: 0.83 mm (0.0327 in.)

If the margin thickness is less than minimum, replace the valve

(€)

Check the valve overall length.
Standard overall length:
Intake

103.49 mm (4.0744 in.)
Exhaust

103.34 mm (4.0685 in.)
Minimum overall length:
Intake

102.79 mm (4.0468 in.)
Exhaust

102.64 mm (4.0409 in.)

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

(f)

(9)

Check the valive stem tip for wear.
If the valve stem tip is worn, replace the valve.

Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, resurface the tip with a grinder or
replace the valve.

NOTICE:

Do not grind off more than the minimum overall length.
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60° (Exhaust)
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8. INSPECT AND CLEAN VALVE SEATS
(@) Using a45° carbide cutter, resurface the valve seats.
Remove only enough metal to clean the seats.

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

(c) Check the valve face and seat for the following:

« |f blue appears 360° around the valve face, the
valve is concentric. If not, replace the valve.

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

«  Check that the seat contact is in the middie of the
valve face with the following width:

intake

1.5 ~ 1.9 mm (0.059 ~ 0.075 in.)
Exhaust

1.8 - 2.2 mm (0.071 - 0.087 in.)

If not, correct the valve seats as follows:
(1) Ifthe seating is too high on the valve face, use 25°
and 45° cutters to correct the seat.

(2) (Intake)
If the seating is too low on the valve face, use 70°
and 45° cutters to correct the seat.

(3) (Exhaust)
If the seating is too low on the valve face, use 60°
and 45° cutters to correct the seat.
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(d) Hand—lap the valve and valve seat with an abrasive com-
pound.

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

9. INSPECT VALVE SPRINGS

(@) Using a steel square, measure the deviation of the valve
spring.
Maximum deviation: 2.0 mm (0.079 in.)

If the deviation is greater than maximum, replace the valve
spring.

(b) Using vernier calipers, measure the free length of the
valve spring.
Free length: 46.20 mm (1.8189 in.)

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

(c) Using a spring tester, measure the tension of the vaive
spring at the specified installed length.
Installed tension:
301 - 332 N (30.7 — 33.9 kgf, 67.7 — 74.7 Ibf)
at 37.0 mm (1.457 in.)
If the installed tension is not as specified, replace the valve
spring.

10. INSPECT CAMSHAFTS AND BEARINGS
(@) Inspect camshaft for runout
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.10 mm (0.0039 in.)
If the circle runout is greater than maximum, replace the cam-
shaft.
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(b) Inspect cam lobes
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
Intake:
1HZ:
55.090 ~ 55.110 mm (2.1689 ~ 2.1697 in.)
1HD-T:
54.440 — 54.460 mm (2.1433 -~ 2.1441 in.)
Exhaust:
55.940 — 55.960 mm (2.2024 — 2.2031 in.)
Minimum cam lobe height:
Intake
1HZ:
54.59 mm (2.1492 in.)
1HD-T:
53.94 mm (2.1236 in.)
Exhaust
55.44 mm (2.1827 in.)
if the cam lobe height is less than minimum, replace the cam-
shaft.
(c) Inspect camshaft journals
Using a micrometer, measure the journal diameter.
Journal diameter:
No.1
34.969 ~ 34.985 mm (1.3767 - 1.3774 in.)
others
27.986 — 28.002 mm (1.1018 — 1.1024 in.)
If the journal diameter is not as specified, check the oil clear-
ance.

(d) Inspect camshaft bearings

Check the bearings for flaking and scoring.
if the bearings are damaged, replace the bearing caps and cyl-
inder head as a set.

(e) Inspect camshaft journal oil clearance
(1)  Clean the bearing caps and camshaft journals.
(2) Place the camshaft on the cylinder head.

(38) Lay a strip of Plastigage across each of the cam-
shaft journals.
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(4) Install the 7 bearing caps with the 14 bolts. Uniform-
ly tighten the bolts in several passes, in the se-
quence shown.

Torque: 25 N-m (250 kgf-cm, 18 ft.Ibf)

NOTICE:
Do not turn the camshaft.

(5)  Uniformly loosen and remove the 14 bolts in several
passes, in the sequence shown.
(6) Remove the 7 bearing caps.

(7) Measure the Plastigage at its widest point.

Standard oil clearance:

No.1

0.022 — 0.074 mm (0.0009 — 0.0029 in.)

Others

0.030 - 0.066 mm (0.0012 — 0.0026 in.)

Maximum oil clearance: 0.10 mm (0.0039 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.

(8) Completely remove the Plastigage.

(Y  Inspect camshaft thrust clearance

(1) Install the camshatt.
(See procedure in item (4) above)

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

Standard thrust clearance:

0.10 — 0.20 mm (0.0039 — 0.0079 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)
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Exhaust Manifold
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If the thrust clearance is greater than maximum, replace the
camshaft. If necessary, replace the bearing caps and cylinder

head as a set.
(3) Remove the camshaft.

11. INSPECT VALVE LIFTERS AND LIFTER BORES

(a) Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.
Lifter bore diameter:
40.960 — 40.980 mm (1.6126 - 1.6134 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:
0.058 ~ 0.083 mm (0.0023 — 0.0033 in.)
Maximum oil clearance: 0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace the lifter.
if necessary, replace the cylinder head.
12. INSPECT INTAKE MANIFOLD
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.

13. INSPECT EXHAUST MANIFOLD
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.
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A06191

A06192

A06193

A06194

EMOWP-01

REPLACEMENT
HINT:

There are 2 methods (a and b) to replace the oil seal which are
as follows:

REPLACE CAMSHAFT OIL SEAL

(@) If camshaft oil seal retainer is removed from cylinder
head:
(1) Using a screwdriver, tap out the oil seal.

(2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the oil seal retainer edge.
SST 09223 — 46011

(3) Apply MP grease to the oil seal lip.

(b) If camshaft oil seal retainer is installed to cylinder head.
(1) Using a knife, cut off the oil seal lip.
(2) Using 2 screwdrivers, pry out the oil seal.
NOTICE:
Be careful not to damage the camshaft. Tape the screwdriv-
er tip.

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

(4) Using SST and a hammer, tap in the oil seal retainer
edge. :

SST 09223 — 46011
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REASSEMBLY

HINT:
«  Thoroughly clean all parts to be assembled.
+  Before installing the parts, apply new engine oil to all slid-
ing and rotating surfaces.
+  Replace all gaskets and oil seals with new ones,

EMOWQ-01

1. 1HZ:
SELECT COMBUSTION CHAMBER SHIM

(@) If using the new combustion chamber:
Using a micrometer, measure the thickness of each used
combustion chamber at the position shown in the illustra-
tion, then select the number of shims to be used.

Combustion chamber thickrness No. of shims to be used
mm (in.)
EMB8907 6.02 - 6.05 (0.2370 - 0.2382) 0
6.06 - 6.08 (0.2386 — 0.2394) 1
6.09 — 6.11 (0.2398 - 0.2406) 2
Shim thickness: 0.03 mm (0.0012 in.)

NOTICE:
If combustion chamber shims were already being used, do
not perform the above step, use the same number of shims
as were used before.
(b) I reusing the combustion chamber.
Install the combustion chamber back in the same position
it was originally at.

2. 1HZ:
INSTALL COMBUSTION CHAMBERS

(@) Align the knock pin of the combustion chamber with the
notch of the cylinder head.

(b) Using a plastic — faced hammer, tap in the (shim and)
combustion chamber.

(c) Using a dial indicator, measure the protrusion of the com-
bustion chamber from the cylinder head.
Protrusion:
Minus 0.04 - Pius 0.04 mm
(Minus 0.0016 - Plus 0.0016 in.)
If the protrusion is less than specified, adjust with shims.
Shim thickness: 0.03 mm (0.0012 in.)
If the protrusion is greater than specification, replace the cham-
emsaas| Der and recheck the protrusion.
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Spring Seat
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(@)

(b)

()

(b)

INSTALL VALVES
Using SST, push in a new oil seal.
SST  09201-41020

Install these parts:

e \Valve

e  Spring seat

«  Valve spring

+  Spring retainer

Using SST, compress the valve spring and place the 2
keepers around the valve stem.

SST  09202-70020 (09202~00010)

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

INSTALL VALVE LIFTERS AND SHIMS

Install the valve lifter and shim.

Check the valve lifter rotates smoothly by hand.

INSTALL WATER TEMPERATURE SENDER GAUGE
Apply seal packing to 2 or 3 threads.

Seal packing: Part No. 08826-00100 or equivalent
Install the sender gauge.
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Measuring Tip
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Cutout Number

EM8328

INSTALLATION
1. CHECK PISTON PROTRUSION AND SELECT CYL-
INDER HEAD GASKET

Check piston protrusions for each cylinder

(1) Clean the cylinder block with solvent.

(2) Set the piston of the cylinder to be measured to
slightly before TDC.

Place a dial indicator on the cylinder block, and set
the dial indicator at 0 mm (0 in.).

Use a dial indicator measuring tip as shown in the illustra-
tion.

Make sure that the measuring tip is square fo 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.

Measure each cylinder at 2 places as shown in the
illustration, making a total of 12 measurements.
For the piston protrusion value of each cylinder, use
the average of the 2 measurements of each cylin-
der.

Protrusion (P): 0.175 - 0.425 mm (0.0069 - 0.0167 in.)
When removing piston and connecting rod assem-
bly:

If the protrusion is not as specified, remove the piston and con-
necting rod assembly and reinstall it.

(See page EM-102)

2. SELECT NEW CYLINDER HEAD GASKET

HINT:

There are 5 types of gasket (cutout number 1 to 5) installed at
factory, but only 3 types for supply parts (cutout number 1, 3 and
5), so when replacing the gasket select from one of 3 types
above.

New installed cylinder head gasket thickness:

Cutout number 1: 1.15 - 1.25 mm (0.0453 - 0.0492 in.)

Cutout number 3: 1.25 - 1.35 mm (0.0492 - 0.0531 in.)

Cutout number 5: 1.35 - 1.45 mm (0.0531 ~ 0.0571 in.)

Select the largest piston protrusion value from the measure-
ments made, then select a new appropriate gasket according
to the table below.

1HZ:
Piston protrusion Gasket size
0.455 mm (0.0179in.) or less Use 1
0.456 — 0.555 mm (0.0180 - 0.0219 in,) Use 3
0.556 mm (0.0246 in.) or more Use5




ENGINE MECHANICAL — CYLINDER HEAD (1HZ, 1HD-T)

EM-67

P22801

232115137 5 2 4 1012182026

A06403

1HD-T:
Piston protrusion Gasket size
0.525 mm (0.0207 in.) or less Use 1
0.526 ~- 0.625 mm (0.0207 — 0.0246 in,) Use 3
0.626 mm (0.0246 in.) or more Use 5

3. SET NO.1 CYLINDER TO BDC/COMPRESSION
Turn the crankshaft pulley, and align the timing mark of the No.2

camshaft timing pulley, with the BDC mark of the timing gear
cover.

4. INSTALL CYLINDER HEAD
(a) Place cylinder on cylinder block
(1) Place a new cylinder head gasket in position on the
cylinder block.
NOTICE:
Be careful of the installation direction.
(2) Place the cylinder head in position on the cylinder
head gasket.

(b) Install cylinder head bolts
HINT:
«  The cylinder head bolts are tightened in 3 progressive
steps (steps (b), (d) and (e)).
+ I any bolts is broke or deformed, replace it.
(1)  Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.
(2) Install and uniformly tighten the 26 cylinder head
bolts in several passes, in the sequence shown.
SST 09011-38121
Torque: 68.6 N-m (700 kgf-cm, 51 ft-Ibf)
If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.
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EM8352

EM8246

EMB243

()
(d)

()
(f)
(@)

()

(d)

(e)

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.
Connect the water bypass hose (from the injection pump)
to the cylinder head.

INSTALL CAMSHAFT

Install the camshaft thrust plate to the cylinder head.
Install the camshaft bearings to the No. 1 bearing cap and
No.1 journal of the cylinder head.

Place the camshatft on the cylinder head, facing the key
groove upward.

Install the 7 bearing caps in their proper locations.

Install and uniformly tighten the 14 bearing cap bolts in

several passes in the sequence shown.

Torque:

No.1 Bearing cap 25 N-m (250 kgf-cm, 18 ft.1bf)
Other 18 N-m (185 kgf-cm, 13 ft.1bf)
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Seal Width
2-3mm

Seal Width
2—-3mm

A06197

A06173

Seal Packing

A06198

6.
(@)

(b)

()

INSTALL CAMSHAFT OIL SEAL RETAINER

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil seal
retainer and cylinder head.

Using a razor blade and gasket scraper, remove all
the oil pacing (FIPG) material from the gasket sur-
faces and sealing grove.

Thoroughly clean all components to remove all the
loose material.

Using a non-residue solvent, clean both sealing
surfaces.

Apply seal packing to the oil seal retainer as shown in the
illustration.
Seal packing: Part No. 08826-00080 or equivalent

Install a nozzle that has been cut to a2-3 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.

Install the oil seal retainer with the 4 bolts. Uniformly tight-
en the bolts in several passes.

Torque: 19.6 N-m (200 kgf-cm, 14 ft.1bf)

INSTALL TIMING BELT AND PULLEYS

(See page EM-31)

INSTALL SEMI-CIRCULAR PLUG

Remove any old packing (FIPG) material.

Apply seal packing to the semi—circular plug as shown in
the illustration.

Seal packing: Part No. 08826—00080 or equivalent
Install the semi—circular plug to the cylinder head.
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9. INSTALL CYLINDER HEAD COVER

(a) Remove any old packing (FIPG) material.

(b) Apply seal packing to the cylinder head as shown in the
illustration.
Seal packing: Part No. 08826~00080 or equivalent

(c) Install the gasket to the cylinder head cover, 14 bolts and
2 nuts .

3 Torque: 6.4 N-m (65 kgf-cm, 57 ft-Ibf)

poeree] (d) 1HD-T:
Install the PCV pipe.

10. INSTALL 2 ENGINE HANGERS

ol Fin ' 11. ASSEMBLE EXHAUST MANIFOLDS
S \ TW)\ (@) Install 2 new O-rings to the rear exhaust manifold.
(b) Using snap ring pliers, install the 2 rings to the rear ex-
haust manifold.
(c) Position the rings so that the ring ends are as shown.
NOTICE:
Do not align the ring ends.

New O-Ring

A06200

(d) Install the collar the rear exhaust manifold.

(e) Assemble the front and rear exhaust manifolds.

12. 1HD-T:
INSTALL EXHAUST MANIFOLD TO TURBOCHARGER
(See page TC~15)

13. 1HD-T:
INSTALL TURBOCHARGER AND EXHAUST MAN-
IFOIDS ASSEMBLY

A06201 (See page TC-15)

14. 1HZ:
INSTALL EXHAUST MANIFOLDS ASSEMBLY
Install the 12 bolts, exhaust manifold and 2 gaskets.

I PE

A06344
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1HZ:

A06169

A06170

15. 1HZ:
INSTALL HEAT INSULATOR
Install the 5 bolts and heat insulator.

16. INSTALL NOZZLE LEAKAGE PIPE

(a) 1HZ:
Install the 6 nuts, 6 gaskets and nozzle leakage pipe.
Torque:29 N-m (300 kgf.cm, 22 ft.Ibf)

(b) 1HD-T:
Install the 6 bolts, 12 gaskets and nozzle leakage pipe.
Torque:12.3 N-m (125 kgf.cm, 9 ft.1bf)

17. INSTALL INJECTION NOZZLES
1HZ: (See page FU-13)
1HD-T: (See page FU-30)

18. INSTALL GROW PLUG AND GLOW PLUG CONNEC-
TOR

(a) Install 6 glow plugs.

(b) Install glow plug connector, 6 nuts and 6 screw grommets.
Torque:
6 nuts: 22 N-m (224 kgf-cm, 16 ft.Ibf)
Glow plug: 12.7 N-m (130 kgf-cm, 9 ft-1bf)
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1HD-T:

1HZ: Vacuum Hose
Fuel Hose

1HZ:
,—r:

A06167

(a)
(b)

©

22,

(@)

INSTALL WATER OUTLET

Install a new gasket to the intake manifold.
iHD-T:

Connect the water bypass hose to the water outlet.
install the water outlet with the 2 nuts.

Torque: 19.6 N-m (200 kgf-cm, 14 ft.1bf)

INSTALL INTAKE MANIFOLD

Install 6 new gaskets and the intake manifold with the 12
seals and 12 nuts.

Torque: 19.6 N-m (200 kgf-cm, 15 ft-Ibf)

install the accelerator linkage.

1HD-T:

Connect the vacuum hose to the injection pump, and the
fuel hose to the fuel pipe, and install the 2 clips.

1HZ:

Connect the fuel hose to the fuel pipe.

INSTALL INJECTION PIPES

(See page FU-13)

1HZ:

INSTALL INTAKE PIPE ASSEMBLY

install the insulator, gasket and the intake pipe assembly
to the intake manifold with the 3 bolts.

Torque: 19.6 N-m (200 kgf-cm, 15 ft-1bf)

Connect the PCV hose to the cylinder head cover.

1HD-T:

INSTALL INTAKE PIPE ASSEMBLY

Connect the intake pipe assembly to the air hose.

Install a new gasket and the intake pipe to the intake man-
ifold with the 3 bolts.

Torque: 19.6 N-m (200 kgf-cm, 15 ft-Ibf)

instail the 2 clips and vacuum hose.
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24. FILL WITH ENGINE COOLANT

25. START ENGINE AND CHECK FOR LEAKS

26. RECHECK ENGINE COOLANT LEVEL AND OIL LEV-
EL
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CYLINDER HEAD (1HD-FTE)
COMPONENTS

EMOWS-01

w/EGR Intake Pipe Assembly |w/0 EGR  Intake Pipe Assembly

Intake Pipe Assembly Bracket

39.2(400,29) |’} LA

[N
Turbocharger and Exhaust
Manifold Assembly

o

\No.3 Nozzle
Leakage Pipe

Turbochargeu:

Stay Intake Manifold :
Insulator ;
O— ¢ Gefsket
Se0 0 gL ® Gasket

Vacuum Hose

& Gasket

Ry 6 'ma';é\Manifolq‘g
: :
| N'm (kgf-cm, ft-Ibf) |: Specified torque Water Outlet K

& Non-reusable part Water Hose
* Precoated part

AQ6111
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No.2 Cylinder Head Cover

No.1 Cylinder Head Cover

No.1 Nozzle Leakage Pipe

§x6

Gasket

x% ~ & D - s . :
Camshaft Bearing Caps, X a . = G
ot TN~ Tam] by vouser
ozzle Holder Clamps, x . 250 g @ g
Rockershaft Assemgly and Camshaft\ - (] ! ¢ Gasket
e . Camshaft

Camshaft Bearing o (B €3\ .- Semi~Circular Plug
Pulley SetKey = g ' RO\ P injection Nozzle
Camshaft Bearing (@\

15168.6 (700, 51) L e Nozzle Holder

2nd turn 90° ; ea

3rd Turn 90° g\\i ¢ O-Ring
Front Engine Hanger # Nozzle Seal
Camshaft Oil @@ | ¥
Seal Retainer ~ - o

Camshaft Oil Sea Rear Engine Hanger

|
O

No.1 Camshaft
Timing Pulley

Cylinder Head

& Gasket

* [345(E50,25)

— -

Timing Belt
Tensioner

Timing Belt Cover

LN-m (kgf-cm, ft-Ibf) | : Specified torque € Non-reusable part % Precoated part AG8039
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Camshait Bearing Cap, Valve Rocker Arm, Nozzle Holder Clamp and Rocker Shaft Assembly

¥

Nl

Exhaust Valve Rocker Arm @ JPad
Q 2

e N o
\

Nozzle Hoider Clamp

Valve Rocker Shaft

l}

Intake Valve Rocker Arm | .-~

Cylinder Head Assembly

——— Valve Bridge

L) Keeper
! @—— Spring Retainer

fg——-Valve Spring
5 @,/Spring Seat
&\ e ¢ Oil Seal

Turbocharger and
Exhaust Manifold Assembly

Rear Exhaust Manifold

Collar

Front Exhaust
Manifold

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

* Precoated part
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A06023

A06025

REMOVAL

1.
(a)

CwSE P
e’ “mme”

(@)
(b)

EMOWT-01

REMOVE INTAKE PIPE ASSEMBLY

Disconnect the vacuum hose to the clamp and timing belt
cover.

Disconnect the 5 vacuum hose to the No.2 cylinder head
cover.

w/EGR:

Remove the 4 nuts, 2 gaskets and the EGR pipe.
Remove the 2 bolts and intake pipe assembly bracket.
Remove the 2 bolts, 2 nuts, gasket and intake pipe as-
sembly.

REMOVE NO.2 CYLINDER HEAD COVER
Remove the oil filler cap.

Remove the 4 bolts and cylinder head No.2 cover.
REMOVE INJECTION PIPE

(See page FU-33)

REMOVE 2 INTAKE MANIFOLD INSULATOR

REMOVE INTAKE MANIFOLD

Remove the fuel hose from the injection pump.

Remove the 8 nuts, 8 seal washers, 2 gasket and intake
manifold insulator.

REMOVE WATER OUTLET

Disconnect the water bypass hose from the water outlet.
Remove the 2 bolts, water outlet and gasket.

REMOVE TURBOCHARGER AND EXHAUST MAN-
IFOLD ASSEMBLY

(See page TC-8)

REMOVE EXHAUST MANIFOLD FROM TOURBO-
CHARGER

(See page TC-8)
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9.

REMOVE NO.1 CYLINDER HEAD COVER

Remove the 17 bolts, 17 seal washers, No.1 cylinder head cov-
er and gasket.

10.

11.

(@)
(b)

12.

(d)

14.
15.

16.

(a)
(b)

(c)

REMOVE TIMING BELT AND PULLEY

(See page EM-27)

REMOVE CAMSHAFT OIL SEAL RETAINER
Remove the 4 bolis.

Pry out the oil seal retainer.
REMOVE 2 ENGINE HANGER

SEPARATE EXHAUST MANIFOLDS
Separate the front and rear exhaust manifolds.
Remove the collar.

Using snap ring pliers, remove the 2 rings from the rear
exhaust manifold.

Remove all the O-ring materials from the rear exhaust
manifold grooves.

REMOVE SEMI-CIRCULAR PLUG

REMOVE INJECTION NOZZLES

(See page FU--33)

REMOVE CAMSHAFT BEARING CAPS, VALVE
ROCKER ARMS, NOZZLE HOLDER CLAMPS,
ROCKER SHAFT ASSEMBLY AND CAMSHAFT
Remove the 13 bolts (A).

Uniformly loosen and remove the 14 other bolts in several
passes, in the sequence shown.

Remove the 7 bearing caps, 12 rocker arms, 6 holder
clamps, rocker shaft assembly and 7 upper camshaft
bearings.
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A06396

+ Keep the bearing caps, rocker arms and nozzle
holder clamps installed with the rocker shaft.
+  Keep the bearings inserted with the bearing cap.
(d) Remove the camshaft, thrust plate and 7 lower camshaft
bearings.
HINT:
Arrange the bearings in correct order.

17. REMOVE CYLINDER HEAD ASSEMBLY

(a) Disconnect the water bypass hose (from the injection
pump) from the cylinder head.

(b)  Uniformly loosen and remove the 26 cylinder head bolts
in several passes, in the sequence shown.

NOTICE:

Head warpage or cracking could result from removing

bolts in incorrect order.

(c) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench.

HINT:

If the cylinder head is difficult to lift off, pry with a screwdriver be-

tween the cylinder head and block.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der head and cylinder block.
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P22785

EMOWU-01

DISASSEMBLY
1. REMOVE WATER SENDER GAUGE

2. REMOVE VALVE BRIDGE

HINT:
Arrange the valve bridge in correct order.

3. 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 spring, valve springs, spring seats
and spring retainers in correct order.

(c) Using needle~nose pliers, remove the oil seal.
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A06031

P22692

INSPECTION
1. CLEAN TOP SURFACES OF PISTONS AND CYL-
INDER BLOCK

(@) Turnthe 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.

(b) Remove all 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.

2. CLEANCYLINDER HEAD
(@) Remove gasket material
Using a gasket scraper, remove all the gasket material
from the cylinder block contact surface.
NOTICE:
Be careful not to scratch the cylinder block contact sur-
face.

(b) Clean intake and exhaust ports
Using a wire brush, remove all the carbon from the intake
and exhaust ports.

NOTICE:

Be careful not to scratch the valve contact surface.

(¢) Clean valve guide bushings
Using a valve guide bushing brush and solvent, clean all
the guide bushings.
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P22751

P22693
P22694
P22695
P22696

i ) ? A02827

(d) Clean cylinder head .
Using a soft brush and solvent, thoroughly clean the cylin-

der head.

3. INSPECT CYLINDER HEAD

(@) Inspect for flatness
Using a precision straight edge an thickness gauge, mea-
sure the surfaces contacting the cylinder block and the
manifolds for warpage.
Maximum warpage: 0.20 mm (0.0079 in.)

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

(b) Inspect for cracks
Using a dye penetrant, check the intake ports, exhaust
ports and surface contacting the cylinder block.
If cracked, replace the cylinder head.

(c) Inspect cylinder head bolts
Using vernier calipers, measure the minimum outer diam-
eter of the compressed thread at the measuring point.
Standard outer diameter:
10.800 ~ 11.000 mm (0.4252 — 0.4331 in.)
Minimum outer diameter: 10.55 mm (0.4154 in.)

If the outer diameter is less than minimum, replace the bolt.
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4,
(@)

(b)

EMO0580

(@)

P22698

(b)

(c)

EMO0963 EM0964

CLEAN VALVES

Using a gasket scraper, chip off any carbon from the valve
head.

Using a wire brush, thoroughly clean the valve.

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

Busing inside diameter:

7.010 - 7.030 mm (0.2760 — 0.2768 in.)

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

Valve stem diameter:

intake

6.970 — 6.985 mm (0.2744 - 0.2750 in.)
Exhaust

6.960 — 6.975 mm (0.2740 — 0.2746 in.)
Subtract the valve stem diameter measurement from the
guide busing inside diameter measurement.
Standard oil clearance:

Intake

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

0.035 — 0.070 mm (0.0014 — 0.0028 in.)
Maximum oil clearance:

intake

0.08 mm (0.0031 in.)

Exhaust

0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the valve and
cylinder head.
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1

I

EM0181

Overall Length

EM2534

45° Carbide
C

EMQ183 P22796

6.
(@)

(b)

INSPECT AND GRIND VALVES

Check the valve face for wear.

If the valve face is worn, replace the valve.

Check the valve head margin thickness.

Standard margin thickness: 1.00 mm (0.0394 in.)
Minimum margin thickness: 0.83 mm (0.0327 in.)

If the margin thickness is less than minimum, replace the vaive

(©)

Check the valve overall iength.

Standard overall length:

intake

126.85 — 127.45 mm (4.9941 - 5.0177 in.)
Exhaust

126.83 — 127.43 mm (4.9933 - 5.0169 in.)
Minimum overall length:

Intake

126.85 mm (4.9941 in.)

Exhaust

126.83 mm (4.9933 in.)

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

(d)

(@)

(b)

Check the valve stem tip for wear.
If the valve stem tip is worn, replace the valve.

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

Check the valve seating position.

Apply a light coat of prussian blue (or white lead) to the
valve face. Lightly press the valve against the seat. Do not
rotate valve.
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25°
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1.4 — 1.8 mm (Intake)
1.6 — 2.0 mm (Exhaust) P23569

25° (intake)
65° (Exhaust

( )
=)
1. .8 mm (Intake)
0

4-1
1.6 — 2.0 mm (Exhaust)
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(c) Check the valve face and seat for the following:

« If blue appears 360° around the valve face, the
valve is concentric. If not, replace the valve.

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

»  Check that the seat contact is in the middle of the
valve face with the following width:

Intake

1.4 - 1.8 mm (0.055 - 0.071 in.)

Exhaust

1.6 — 2.0 mm (0.063 — 0.079 in.)

If not, correct the valve seats as follows:
(1)  If the seating is too high on the valve face, use 25°
and 45° cutters to correct the seat.

(2) If the seating is too low on the valve face, use 70°
(intake) or 65° (exhaust) and 45° cutters to correct
the seat.

(d) | Hand-lap the valve and valve seat with an abrasive com-

pound.
(¢)  After hand-lapping, clean the vaive and valve seat.
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8. INSPECT VALVE SPRINGS

(@) Using a steel square, measure the deviation of the vaive
spring.
Maximum deviation: 2.0 mm (0.079 in.)

if the deviation is greater than maximum, replace the valve

spring.

(b) Using vernier calipers, measure the free length of the
valve spring.
Free length: 49.6 mm (1.9527 in.)

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

(c) Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension:
237 - 263 N (24.2 - 26.8 kgf, 53.4 — 59.1 Ibf)
at 39.5 mm (1.555 in.)
If the installed tension is not as specified, replace the valve

spring.

9. INSPECT VALVE ROCKER ARM AND SHAFT
(@) Check that each rocker arm turns smoothly.

If movement is felt, disassemble and check.
(b) Remove the bolt, and disassemble the parts.
HINT:
Arrange the disassembled parts in correct order.
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No.i (1)  No.7(3)  Others (2)

Clamp (6)

Intake (4)  Exhaust (5)

L

(@

A06033

P22755

P22705

(©)

(e)

Using a caliper gauge, measure the inside diameter of the
rocker arm.

Rocker arm inside diameter:

20.012 ~ 20.033 mm (0.7879 — 0.7887 in.)

Using a micrometer, measure the diameter of the rocker
arm shaft.

Shaft diameter:

19.972 — 19.993 mm (0.7863 — 0.7871 in.)

Subtract the rocker arm shaft measurement from the
rocker arm measurement.

Standard oil clearance:

0.019 — 0.061 mm (0.0007 — 0.0024 in.)

Maximum oil clearance: 0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the rocker
shaft and shaft.

(f)

Assemble the parts as shown in the illustration.
(See step (b) above)
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INSPECT CAMSHAFTS AND BEARINGS

Inspect camshaft for runout

(1) Place the camshaft on V-blocks.

(2) Using a dial indicator, measure the circle runout at
the center journal.

Maximum circle runout: 0.10 mm (0.0039 in.)

If the circle runout is greater than maximum, replace the cam-

shaft.

(b)

Inspect cam lobes

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

Iintake

48.203 - 48.303 mm (1.8978 - 1.9017 in.)
Exhaust

50.734 - 50.834 mm (1.9974 - 2.0013 in.)
Minimum cam lobe height:

Intake

47.998 mm (1.8897 in.)

Exhaust

50.234 mm (1.9777 in.)

If the cam Iobe height is less than minimum, replace the cam-
shaft.

Inspect camshaft journals

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

No.1

34.969 — 34.985 mm (1.3767 - 1.3774 in.)

others

27.986 ~ 28.002 mm (1.1018 - 1.1024 in.)

If the journal diameter is not as specified, check the oil clear-

ance.

(d)

Inspect camshaft bearings
Check the bearings for flaking and scoring.

If the bearings are damaged, replace the bearing caps and cyl-
inder head as a set.
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Plastigags (e) Inspect camshaft journal oil clearance

(1)  Clean the bearing caps and camshaft journals.

(2) Place the camshaft on the cylinder head.

(3) Lay a strip of Plastigage across each of the cam-
shaft journals.

(4) Remove the 7 bearing caps from the valve rocker
shaft. (See item ) (b) above)

14 (5) Install the 7 bearing caps with the 14 bolts. Uniform-
ly tighten the bolts in several passes, in the se-
quence shown.

Torque: 25 N-m (250 kgf-cm, 18 ft.Ibf)

NOTICE:

Do not turn the camshaft.

715334

(6) Uniformly loosen and remove the 14 bolts in several
passes, in the sequence shown.
(7) Remove the 7 bearing caps.

P22787

(8) Measure the Plastigage at its widest point.

Standard oil clearance:

No.1

0.022 - 0.074 mm (0.0009 — 0.0029 in.)

Others

0.023 - 0.075 mm (0.0009 — 0.0030 in.)

Maximum oil clearance: 0.10 mm (0.0039 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.

(9) Completely remove the Plastigage.

(10) Install the 7 bearing caps to the valve rocker shaft.

(See item 9 (b) above)
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Exhaust Manifold

A06045

()  Inspect camshaft thrust clearance
(1) Install the camshaft.
(See procedure in item e above)
(2) Using adial indicator, measure the thrust clearance
while moving the camshaft back and forth.
Standard thrust clearance:
0.10 - 0.20 mm (0.0039 - 0.0079 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace the
camshaft. If necessary, replace the bearing caps and cylinder
head as a set.
(3) Remove the camshaft.

11. INSPECT INTAKE MANIFOLD
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.

12. INSPECT EXHAUST MANIFOLD
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.
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REPLACEMENT o
HINT:

There are 2 methods (a and b) to replace the oil seal which are
as follows:

REPLACE CAMSHAFT OIL SEAL

(@)

If the camshaft oil seal retainer is removed from cylinder
head.

(1) Using a screwdriver, tap out the oil seal.

(2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the oil seal retainer edge.

SST 09223 — 46011

(3) Apply MP grease to the oil seal lip.

If the camshaft oil seal retainer is installed to cylinder
head.

(1) Using a knife, cut off the seal lip.

(2) Using 2 screwdrivers, pry out the oil seal.

NOTICE:
Be careful not to damage the camshaft. Tape the screwdriv-
er tip.

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

(4) Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil seal retainer edge.

SST 09223 —- 46011
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REASSEMBLY

HINT:
«  Thoroughly clean all parts to be assembled.
»  Before installing the parts, apply new engine oil to all slid-
ing and rotating surfaces.
e  Replace all gaskets and oil seals with new ones,

EMOWX-01

1. INSTALL VALVES
(@) Using SST, push in a new oil seal.
SST 0920141020

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

(c) Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST 09202-70020 (09202-00010)

P22785

(d) Using a plastic-faced hammer, lightly tap the valve stem
tip to assure a proper fit.
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2. INSTALL VALVE BRIiDGES
(@) Install the valve bridge.
(b) Check that the valve bridge rotates smoothly.

3. INSTALL WATER SENDER GAUGE
(a) Apply seal packing to 2 or 3 threads.

Seal packing: Part No. 08826-00100 or equivalent
(b) Install the sender gauge.

P23282
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Cutout
Y Number

EMOWY--01

INSTALLATION
1. CHECK PISTON PROTRUSION AND SELECT CYL-
INDER HEAD GASKET

Check piston protrusions for each cylinder
(1)  Clean the cylinder block with solvent.
(2) Set the piston of the cylinder to be measured to
slightly before TDC.
(3) Place adial indicator on the cylinder block, and set
the dial indicator at 0 mm (0 in.).

»  Use adial indicator measuring tip as 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.

(8) Measure each cylinder at 2 places as shown in the
illustration, making a total of 12 measurements.

(6) For the piston protrusion value of each cylinder, use
the average of the 2 measurements of each cylin-
der.

Protrusion (P): 0.175 - 0.425 mm (0.0069 — 0.0167 in.)
When removing piston and connecting rod assem-
bly:

If the protrusion is not as specified, remove the piston and con-

necting rod assembly and reinstall it.

(See page EM-121)

2. SELECT NEW CYLINDER HEAD GASKET
HINT:
There are 5 types of gasket (cutout number 1 to 5) installed at
factory, but only 3 types for supply parts (cutout number 1, 3 and
5), so when replacing the gasket select from one of 3 types
above.
New installed cylinder head gasket thickness:
Cutout number 1: 0.85 - 0.95 mm (0.0335 - 0.0374 in.)
Cutout number 3: 0.95 - 1.05 mm (0.0374 - 0.0414 in.)
Cutout number 5: 1.05 ~ 1.15 mm (0.0414 - 0.0453 in.)
Select the largest piston protrusion value from the measure-
ments made, then select a new appropriate gasket according
to the table below.

Piston protrusion Casket size
0.225 mm (0.0089 in.) or less Use 1
0.226 ~ 0.325 mm (0.0089 - 0.0128 in,) Use 3
0.326 mm {0.0128 in.) or more Use 5
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Painted
Mark

3. SET NO.1 CYLINDER TO BDC/COMPRESSION
Turn the crankshaft pulley, and align the timing mark of the No.2

camshaft timing pulley, with the BDC mark of the timing gear
cover.

4. INSTALL CYLINDER HEAD
(a) Place cylinder on cylinder block
(1) Place a new cylinder head gasket in position on the
cylinder block.
NOTICE:
Be careful of the installation direction.
(2) Place the cylinder head in position on the cylinder
head gasket.

(b) Install cylinder head bolts
HINT:
« The cylinder head bolts are tightened in 3 progressive
steps (steps (b), (d) and (e)).
. If any bolts is broke or deformed, replace it.
(1) Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.
(2) Install and uniformly tighten the 26 cylinder head
bolts in several passes, in the sequence shown.
Torque: 68.6 N-m (700 kgf-cm, 51 ft.1bf)
HINT:
Each bolt length is indicated in the illustration.
Bolt length:
A 121.5 mm (4.783 in.)
B 133.5 mm (5.256 in.)
If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.

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

(d) 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.

() Connect the water bypass hose (from the injection pump)
to the cylinder head.
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Others
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A06029

5.

INSTALL CAMSHAFT, CAMSHAFT BEARING CAPS

VALVE ROCKER ARMS NOZZLE HOLDER CLAMPS
AND ROCKER SHAFT ASSEMBLY
HINT:

Camshaft bearings come in widths of 20 mm (0.79 in.) and 29
mm (1.14in.). Install the 29 mm (0.886 in.) bearings in the No.1
cylinder head journal positions with the camshaft bearing cap.
Install the 20 mm(0.79 in.) bearings in the other positions.

(@)

(b)
(c)

(d)
(e)

Install the 7 lower camshaft bearings and thrust plate.

Place the camshaft on the cylinder head, facing the key
groove upward.
Install the 7 upper camshatt bearings to the bearing caps.

Install the 7 bearing caps, 12 rocker arms, 6 holder
clamps and rocker shaft assembly.

Install and uniformly tighten the 14 bearing cap blots in
several passes, in the sequence shown.

Torque: 25 N-m (250 kgf-cm, 18 fi-1bf)

Install the 13 others bolts.

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

INSTALL INJECTION NOZZLES

(See page FU-44)

INSTALL CAMSHAFT OIL SEAL RETAINER

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil seal
retainer and cylinder head.

»  Using arazor blade and gasket scraper, remove all
the oil pacing (FIPG) material from the gasket sur-
faces and sealing grove.

«  Thoroughly clean all components to remove all the
loose material.
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Seal Width
2-3 mm

A06115

A06116

(b)

» Using a non-residue solvent, clean both sealing
surfaces.

Apply seal packing to the oil seal retainer as shown in the

illustration.

Seal packing: Part No. 08826—00080 or equivalent

* Install a nozzle that has been cut to a 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.

Install the oil seal retainer with the 4 bolts. Uniformly tight-
en the bolts in several passes.

Torque: 19.6 N-m (200 kgf-cm, 14 ft.1bf)

INSTALL PULLEYS AND TIMING BELT

(See page EM-31)

CHECK AND ADJUST VALVE CLEARANCE

(See page EM-9)

INSTALL SEMI-CIRCULAR PLUG

Remove any old packing (FIPG) material.

Apply seal packing to the semi—circular plug as shown in
the illustration.

Seal packing: Part No. 08826-00080 or equivalent
Install the semi—circular plug to the cylinder head.

INSTALL NO.1 CYLINDER HEAD COVER

Remove any old packing (FIPG) material.

Apply seal packing to the No.1 cylinder head as shown in
the illustration.

Seal packing: Part No. 08826—00080 or equivalent
Install the gasket to the No.1 cylinder head cover.

Instail the No.1 cylinder head cover with 17 new seal
washers and 17 bolts. Uniformly tighten the bolts in sever-
al passes.

Torque:8 N-m (80 kgf-cm, 71 in.-ibf)
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12

(©)

INSTALL 2 ENGINE HANGERS
Torque: 39.2 N-m (400 kgf-cm, 29 ft.lbf)

ASSEMBLE EXHAUST MANIFOLDS

Install 2 new O-rings to the rear exhaust manifold.
Using snap ring pliers, install the 2 rings to the rear ex-
haust manifold.

Position the rings so that the ring ends are as shown.

NOTICE:
Do not align the ring ends.

17.

(a)

(b)
(c)

18.
19.

Install the collar the rear exhaust manifold.

Assemble the front and rear exhaust manifolds.
INSTALL EXHAUST MANIFOLD TO TURBOCHARGER
(See page TC~-15)

INSTALL TURBOCHARGER AND EXHAUST MAN-
IFOIDS ASSEMBLY

(See page TC-15)

INSTALL WATER OUTLET

Install a new gasket and the water outlet.

Connect the water bypass hose to the water outlet.
Install the water outlet with the 2 nuts.

Torque: 19.6 N-m (200 kgf-cm, 14 ft.Ibf)

INSTALL INTAKE MANIFOLD

Install the 2 gaskets and intake manifold with the 8 seal
washers and 8 nuts.

Torque: 19.6 N-m (200 kgf-cm, 14 ft-1bf)

Connect the fuel hose to the injection pump.

Install the 2 intake manifold insulator.

INSTALL 2 INTAKE MANIFOLD INSULATORS
INSTALL INJECTION PIPES

(See page FU-44)
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A06025
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20.

()
(b)

INSTALL NO.2 CYLINDER HEAD COVER
Install the No.2 cylinder head cover with the 4 bolts.
Install the oil filler cap.

INSTALL INTAKE PIPE ASSEMBLY

Install the intake pipe assembly with the 2 bolts and 2
nuts.

Install the intake pipe assembly bracket with the 2 bolts.
w/EGR;

Install 2 new gaskets and EGR pipe with the 4 nuts.
Connect the 5 vacuum hoses to the No.2 cylinder head
cover.

Connect the vacuum hose to the clamp and timing belt
cover.

FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR LEAKS

RECHECK ENGINE COOLANT LEVEL AND OIL LEV-
EL
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CYLINDER BLOCK

EMOWZ-01

Qil Reciever

Water Inlet No.1 Cylinder Head Insulator 1HD-T:
19.6(200,14) & Gasket Oil Cooler Assembly
Thermostat
@ Gasket
AlternatorAdjustBar T {“% e
Turbo Water Pipe 19.6(200,14)
)

19.6(200,14

1HZ, 1HD-FTE:
Turbo Water Hose Oii Dipstick and Guide Oil Cooler Assembly
68.6(700,51)
Y % . x8
RH Engine SIEEs - 127.4(1,300, 94)
Mounting Bracket ———e
(M/T)
Flywheel
* Taper Screw Plug ¢ Gasket
S N / Rear End Plate
TimingGearCase S g : ERE)
- e Lo DrainPlug
""" W‘/Oil Pressure Sensor
¢ O-Ring
R ®__{HD-T:
oer Cap
injection Pump 1HD-FTE;

Bracket Crankshaft Position Sensor

1HZ,1HD-T:

Injection Pump e LH Engine

Bracket : Mounting Bracket

1|HD—FTEF:,
Oil Strainer  plochor' TP
C
————_1HD-FTE:
Oil Pan
4) e & é 27 o———— # Gasket
—FTE: &—— Drain Plu
Injection Fump 15.7(160,12) - 9 x8
RS .@——é 1I_—ID—T: 127.4(1300,94)
) S Qil Pan
< = AT
e
b P 4 Rear Spacer
1|:'D‘T- ® @ Gasket ——2
jectionPump Drain Plug
1>
-t

1HZ:

. . HZ:
¢ O-Ring injectionPump !

1
: / Oil Pan
& Gasket —=&
Drain Plug————
| N-m(kgf-cm, fi-Ibf) ]: Specified torque X
on—-réusable part 15.7(160,12)

* Precoated part A06043
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No.1 Piston Ring
No.2 Piston Ring

Oil Ring
Coil
% Snap Ring

Piston @ 0
! ~— 22— Piston Pin
¢ Snap Ring————) &
@7 Connecting Rod Bushing

Connecting Rod

Q«) Connecting Rod Bearing

1st 3.68 (375, 27) | % Connecting Rod Cap

2nd Turn 90° —i o
Cylinder Biock I

Qil Nozzle

Check Valve——é

27(275, 20)

‘ K No.2 Crankshaft

Thrust Washer

m §> No.1 Crankshaft

( } Thrust Washer
1

Upper Main Bearing
Lower Main Bearing

Main Bearing Cap

E | 1st 103(1,050,76)
- 2nd Turn 90°
N-m (kgf-cm, ft-Ibf) |: Specified torque
on—reusable

part
* Precoated part A0G041
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DISASSEMBLY

1.

2.

w

10.
1.

12.
13.
14.

15.

16.
17.
18.
19.
20.

21.

M/T:

REMOVE FLYWHEEL

AT

REMOVE REAR PLATE, DRIVE PLATE AND FLY-
WHEEL

REMOVE REAR END PLATE

INSTALL ENGINE TO ENGINE STAND FOR DIS-
ASSEMBLY ‘

REMOVE TIMING BELT AND PULLEYS

(See page EM-27)

REMOVE CYLINDER HEAD

1HZ, 1HD-T: (See page EM-48)

1HD-FTE: (See page EM-77)

REMOVE TIMING GEARS

(See page EM--37)

REMOVE ALTERNATOR ADJUSTING BAR, TURBO
WATER PIPE AND WATER PUMP

(See page CO-7)

REMOVE WATER INLET AND THERMOSTAT

1HZ, 1HD-T: (See page EM-48)

1HD-FTE: (See page EM-77)

REMOVE ALTERNATOR AND BRACKET ASSEMBLY
REMOVE INJECTION PUMP

1HZ, 1HD-T: (See page FU-51)

1HD-FTE: (See page FU-117)

REMOVE 3 INSULATORS

REMOVE INJECTION PUMP STAY

REMOVE OIL PAN, OIL. PUMP (TIMING GEAR CASE)
AND OIL STRAINER

(See page LU-9)

REMOVE OIL DIPSTICK, GUIDE, OIL COOLER AS-
SEMBLY AND NO.1 CYLINDER BLOCK INSULATOR
(See page LU-20)

REMOVE OIL PRESSURE SENDER

REMOVE TURBO OIL HOSE

REMOVE ENGINE MOUNTING BRACKETS

REMOVE TURBO WATER PIPE

1HD-FTE:

REMOVE CRANKSHAFT POSITION SENSOR
REMOVE DRAIN PLUG
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P22791

22. REMOVE REAR OIL SEAL RETAINER

(@) Remove the 6 bolts.

(b) Using a screwdriver, remove the oil seal retainer by prying
the portions between the oil seal retainer and main bear-
ing cap.

23. 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:

0.100 — 0.200 mm (0.0039 — 0.0079in.)

Maximum thrust clearance: 0.300 mm(0.0118 in.)
If the thrust clearance in greater than maximum, replace the
connecting rod assembly. If necessary, replace the crankshaft.

24. REMOVE CONNECTING ROD CAPS AND CHECK OIL
CLEARANCE

(@) Check the matchmarks on the connecting rod and cap to
ensure correct reassembly.

(b) Remove the 2 connecting rod cap bolts.

(c) Using the 2 removed connecting rod cap bolts, and re-
move the connecting cap by wigging the connecting rod
cap right and left.

HINT:

Keep the lower bearing inserted with the connecting rod cap.

(d) Clean the crank pin and bearing.

(e) Checkthe 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.
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Mark
2,3,4,50r6

215329

(f)  Lay a strip of Plastigage across the crank pin.

(@) Install the connecting rod cap with the 2 bolts.
Torque:
1st 36.8 N-m (375 kgf-cm, 27 ft.1bf)
2nd Turn 90°
NOTICE:
Do not turn the crankshaft.
(h) Remove the 2 bolts, connecting rod cap and lower bear-
ing. (See procedure (b) and (c) above)

()  Measure the Plastigage at its widest point.

Standard oil 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 oil clearance: 0.100 mm (0.0039 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 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” according-

ly.
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Reference

Connecting rod big end inside 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 crank pin diameter:

Mark "1” 58.994 — 59.000 mm (2.3226 — 2.3228 in.)
Mark "2" 58.988 — 58.994 mm (2.3224 — 2.3226 in.)
Mark "3 58.982 — 58.988 mm (2.3221 — 2.3224 in.)
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 5" 1.495 — 1.498 mm (0.0589 — 0.0590 in.)
Mark "6” 1.498 — 1.501 mm (0.0590 — 0.0591 in.)

(i) Completely remove the Plastigage.

25. REMOVE PISTON AND CONNECTING ROD AS-
SEMBLIES
(@) Using a ridge reamer, remove all the carbon from the top
of the cylinder.
(b)  Push the piston, connecting rid assembly and upper bear-
ing through the top of the cylinder block.
HINT:
»  Keep the bearings, connecting rod and cap together.
«  Arrange the piston and connecting rod assemblies in cor-

rect order.

26. CHECK CRANKSHAFT THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while prying
the crankshaft back and forth with a screwdriver.
Standard thrust clearance:
0.040 — 0.240mm (0.0016 — 0.0094 in.)
Maximum thrust clearance: 0.300 mm (0.0118 in.)
if the thrust clearance in greater than maximum, replace the
thrust washers as a set.
Thrust washer thickness:
2.930-2.980 mm (0.1154-0.1173 in.)
27. REMOVE MAIN BEARING CAP AND CHECK OIL
CLEARANCE
(a) Remove the 15 main bearing cap bolts (6 pointed head).
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@ P23267

P22841

(b)  Uniformly loosen and remove the 14 main bearing cap
bolts (12 pointed head) in several passes, in the se-
guence shown.

(c) Using a screwdriver, remove the main bearing cap by pry-
ing the portions between the main bearing cap and cylin-
der block.

NOTICE:

Be careful not to scratch the surfaces contacting the main

bearing cap and cylinder block.

HINT:

Keep the lower bearings inserted with the main bearing cap.

(d) Life out the crankshaft.

HINT:

»  Keep the upper bearings inserted with the cylinder block.
Arrange the thrust washers in correct order.

(e) Clean each main journal and bearing.

() Check each main journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bearings. If

necessary, grind or replace the crankshaft.

(g) Place the crankshaft on the cylinder block.
(h) Lay a strip of Plastigage across each journal.

(i) Install the main bearing cap with the 14 bolts (12 pointed
head).
Torque:
1st 103N.m (1,050 kgf-cm, 76 ft-1bf)
2nd Turn 90°

NOTICE:

Do not turn the crankshatft.

(i) Remove the 14 bolts (12 pointed head) and main bearing
cap. (See procedure (b) and (c) above)
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(k)  Measure the Plastigage at its widest point.
Standard clearance:

STD
0.030 - 0.042 mm (0.00118 - 0.00165 in.)
U/S 0.25 and U/S 0.50

0.031 - 0.053 mm (0.00122 - 0.00208 in.)

Maximum clearance: 0.100 mm (0.0039 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 main bearing cap 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” accord-
ingly.

Reference

Cylinder block main journal bore diameter:

Mark "A” 70.999 - 71.000 mm (2.79523 — 2.79527 in.)
Mark "B” 70.998 - 70.999 mm (2.79519 — 2.79523 in.)
Mark "C” 70.997 — 70.998 mm (2.79515 - 2.79519 in.)
Mark "D” 70.996 — 70.997 mm (2.79511 — 2.79515 in.)
Mark

70.995 - 70.996 mm (2.79507 — 2.79511 in.)

70.994 — 70.995 mm (2.79503 —2.79507 in.)

Mark 70.993 - 70.994 mm (2.79499 — 2.79503 in.)

Mark

Mark "
’ 70.992 — 70.993 mm (2.79496 — 2.79499 in.)

Mark 70.991 — 70.992 mm (2.79492 — 2.79496 in.)

Mark 70.990 — 70.991 mm (2.79488 — 2.79492 in.)

Mark

Mark

Mark 70.987 — 70.988 mm (2.79476 — 2.79480 in.)

Mark 70.986 — 70.987 mm (2.79472 — 2.79476 in.)

’ 70.988 — 70.989 mm (2.79480 — 2.79484 in.)

Mark 70.985 — 70.986 mm (2.79468 — 2.79472 in.)

Mark 70.984 — 70.985 mm (2.79464 — 2.79468 in.)

g
H"
4"
g5
5"
pn
'8” 70.989 — 70.990 mm (2.79484 — 2.79488 in.)
g
L
"
R
ngr
g

Mark 70.983 —70.984 mm (2.79460 — 2.79464 in.)
Mark "X” 70.982 — 70.983 mm (2.79456 — 2.79460 in.)

Crankshaft main journal diameter:

Mark "A” 66.999 —67.000 mm (2.63775 - 2.63779 in.)
Mark "B” 66.998 — 66.999 mm (2.63771 -2.63775in.)
Mark "C” 66.997 — 66.998 mm (2.63767 ~ 2.63771 in.)
Mark "D” 66.996 —66.997 mm (2.63763 —2.63767 in.)
Mark "E” 66.995 — 66.996 mm (2.63759 — 2.63763 in.)
Mark "H” 66.994 — 66.995 mm (2.63755 — 2.63759 in.)
Mark "4” 66.993 — 66.994 mm (2.63751 —2.63755in.)
Mark "5” 66.992 ~ 66.993 mm (2.63748 — 2.63751 in.)

Mark "6” 66.991 — 66.992 mm (2.63744 — 2.63748 in.)
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Mark 7" 66.990 — 66.991 mm (2.63740 — 2.63744 in.)
Mark "8” 66.989 — 66.990 mm (2.63736 — 2.63740 in.)
Mark "9” 66.988 — 66.989 mm (2.63732 — 2.63736 in.)
Mark "L” 66.987 — 66.988 mm (2.63728 — 2.83732in.)
Mark "M” 66.986 —66.987 mm (2.63724 — 2.63728 in.)
Mark "R” 66.985 - 66.986 mm (2.63720 — 2.63724 in.)
Mark "S” 66.984 — 66.985 mm (2.63716 — 2.63720 in.)
Mark "U” 66.983 — 66.984 mm (2.63712-2.63716 in.)
Mark "X” 66.982 - 66.983 mm (2.63708 — 2.63712in.)

Standard sized bearing center wall thickness:

1.982 - 1.985 mm (0.07803 - 0.07815 in.)

Mark "2”
Mark "3 1.985 — 1.988 mm (0.07815 — 0.07827 in.)
Mark "4” 1.988 — 1.991 mm (0.07827 — 0.07839 in.)
Mark "5” 1.991 — 1.994 mm (0.07839 — 0.07850 in.)
Mark "6" 1.994 — 1.997 mm (0.07850 - 0.07862 in.)
Mark "7” 1.997 — 2.000 mm (0.07862 — 0.07874 in.)
Journal standard bearings selection chart
Crankshaft number mark
A|BIC|D|E|H |4 |5]6 71819 LIMIR|{S|[U X
A 2 (2 |2 2 (22 |3 (33|33 3|4 ;4|4]4]|4 |4
B 2 12 |2 2121313 |3 (33 |3 ({414/4!4]4/|41]5
C 2 (2 (2 2 ({33 |3 (3 (3 (3 (4144 |4[4|4]|5 15
D 2 {2 |2 3 (3 (3 {3 (3 (3 (4 (4|44 |4[4]|]5]|515
'é E 2 {2 (3 (3 (83|83 |3 (3|44 |4 |4|4(4|5|5|5/5
= H 2 |3 |3 3 (3|3 |3 (4|4 |4 |4 |4|4|5|5|5]|5]15
f__;: 4 |3 (3 (3 (3 (3 (3[4 [a]|aaa]a(5]5|5]5]5]s
g 5 3 (3 3(3 (|34 |4 (4|4 |4 |4 |5|5|5|5|5]|5/|6
% 6 3 (3 |3 3 |4 (4 |4 (4|44 (|5|5|5 ] 5|5|[5]|6l6
.§ 7 3 |3 |3 4 14 14 |4 |4 |4 |5|5|5|5|5|5|6]|6/ls
£ 8 313 |4 4 1414 |4 |4 |5 |55 |5|5|5|6|6|6/!|6
) 9 |3 |44 )4 |44 |4 |5|5|5]5]|5]|5|6|6l6l6le
L 4 14 |4 |4 |4 |4 |5 |5|5|5|5|5|6|6l|86]s 6 |6
M 4 |4 |4 4 14 |5 )5 |5 |5 |5|5|6|6|6|6|6|6]7
R 4 |4 |4 |4 |5|5 |5 |5|5|5|6|6|6|6|6l6|7]|7
S 4 (4 |4 5|5|5 |5 |5|5|6 |6 |6 |6|!6|6]|717 17
U 4 |4 55|55 |5 |56 |6|6|6|6|6|7|7|7]!7
X 4 |5 5/ 5]5|5|5/6l6|6l6|6]6|77 77 7

EXAMPLE: Cylinder block "B” ,Crankshaft "D” = Using bearing "2”
Completely remove the Plastigage.

()
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&
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28. REMOVE CRANKSHAFT

(@) Life out the crankshaft.

(b) Remove the upper bearings and thrust washers from the
cylinder block.

HINT:

Arrange the main bearings and thrust washers in correct order.

29. REMOVE CHECK VALVES AND OIL NOZZLES
(See page LU-26)

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.

31. REMOVE PISTON RINGS

(@) Using a piston ring expander, remove the No.1, No.2 and
oil rings.

(b) Remove the coil by hand.

HINT:

Arrange the rings in correct order only.

DISCONNECT CONNECTING ROD FROM PISTON
Using a small screwdriver, pry off the snap ring from the
piston.

Gradually heat the piston to approx. 80°C (176°F).
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P22720

(¢) Using a plastic—faced hammer and brass bar, lightly tap
out the piston pin and remove the connecting rod.

HINT:

«  The piston and pin are a matched set.

+ Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.
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INSPECTION

1. CLEAN CYLINDER BLOCK

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

(b) Clean cylinder block
Using a soft brush and solvent, thoroughly clean the cylin-
der block.

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: 0.20 mm (0.0079 in.)

if warpage is greater than maximum, replace the cylinder block.

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.

If deep scratches are present, rebore all the 6 cylinders. If nec-
essary, replace the cylinder block.
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No5
No-4 poyryy

Front <=

1. Thrust

Direction
2. Axial

Direction
10 mm
(0.391in.)

10 mm
(0.39in.)

215581

40 mm (1.571in.)

f A02827
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4.
HINT:

INSPECT CYLINDER BORE DIAMETER

There are 3 sizes of the standard cylinder bore diameter,
marked *1”, "2” and "3” accordingly. The mark stamped on the
top of the cylinder block.

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

Standard diameter:

STD

Mark ”1”

94.000 — 94.010 mm (3.7001 - 3.7012 in.)
Mark "2”

94.010 — 94.020 mm (3.7012 - 3.7016 in.)
Mark ”3”

94.020 — 94.030 mm (3.7016 — 3.7020 in.)
Maximum diameter:

STD

94.23 mm (3.7098 in.)

0/S 0.50

94.73 mm (3.7295 in.)

If the diameter is greater than maximum, rebore all the 6 cylin-
ders. If necessary, replace the cylinder block.

5.

REMOVE CYLINDER RIDGE

If the wear is less than 0.2 mm (0.008 in.), using a ridge reamer,
grind the top of the cylinder.

6.

INSPECT MAIN BEARING CAP BOLTS

Using vernier calipers, measure the thread outside diameter at
the measuring point.

Standard diameter:
11.80 — 12.00 mm (0.4646 — 0.4724 in.)
Minimum diameter: 11.50 mm (0.4528 in.)

If the diameter is less than minimum, replace the bolt.
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Front Mark
(Arrow)

1HZ:
41.60
(1.6378)
1HD-T:
39.06
(1.5378)
1HD-FTE:
44.66
(1.7583)
P22724

7. CLEAN PISTON

(@) Using a gasket scraper, remove the carbon from the pis-
ton top.

(b)  Using a groove cleaning tool or broken ring, clean the pis-
ton ring grooves.

(c) Using solvent and a brush, thoroughly clean the piston.
NOTICE:

Do not use a wire brush.

8. INSPECT PISTON AND PISTON RING
(@) Inspect piston diameter and oil clearance
HINT:
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 from the pis-
ton head.
Piston diameter:

1HZ

1HD-T

1HD-FTE

Mark1

93.885 - 93.895 mm
(3.69625-3.69665 in.)

93.950-83.960 mm
(3.69881-3.69921 in.)

93.850-93.860 mm
(3.69487-3.69527 in.)

Mark2

93.896-93.905 mm
(8.69669-3.69704 in.)

93.961-93.970 mm
(8.69924-3.69959 in.)

93.861-93.870 mm
(3.69531-3.69566 in.)

Mark3

93.906-93.915 mm
(3.69708-3.69743in.)

93.971-93.980 mm
(3.69963—-3.69999 in.)

93.871-93.880 mm
(3.69570-3.69606 in.)

0/S0.50

94.385-94.415 mm
(8.71594-3.71712in.)

94.450-94.471 mm
(3.71850-3.71932in.)

94.370-94.100 mm
(8.71535-3.71653 in.)
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No.1 Ring

P22726

p22727

P22728

(2) Measure the cylinder bore diameter in the thrust
directions. (See step 4)
(3) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:
1HZ: 0.105 — 0.125 mm (0.0041 — 0.0049 in.)
1HD-T:  0.040 — 0.060 mm (0.0016 — 0.0024 in.)
1HD-FTE: 0.070 — 0.090 mm (0.0028 - 0.0035 in.)
Maximum oil clearance:
1HZ: 0.125 mm (0.0049 in.)
1HD-T:  0.060 mm (0.0024 in.)
1HD-FTE: 0.090 mm (0.0035 in.)
If the oil clearance is greater than maximum, replace all the 6
pistons and rebore all the 6 cylinders. If necessary, replace the
cylinder block.
HINT:
Use a piston with the same number mark as the cylinder bore
diameter marked on the cylinder block.

(b) Inspect piston ring groove clearance
(1) No.1 Ring:
Install a new piston ring to the piston. Using a feeler
gauge, measure the clearance between the piston
ring and the wall of the ring groove.
Standard groove clearance:
1HZ, 1HD-T: 0.054 — 0.095 mm (0.0021 - 0.0037 in.)
1HD-FTE: 0.070 — 0.110 mm (0.0028 - 0.0043 in.)
Maximum groove clearance: 0.20 mm (0.0079 in.)
If the clearance is greater than maximum, replace the piston.
() No.2 and Qil Rings:
Using a feeler gauge, measure the clearance be-
tween a new piston ring and the wall of the ring
groove.
Standard groove clearance:
No.2:
1HZ, 1HD-T: 0.060 — 0.100 mm (0.0024 — 0.0039 in.)
1HD-FTE: 0.040 — 0.080 mm (0.0016 — 0.0031 in.)
Maximum groove clearance: 0.020 mm (0.0079 in.)
Standard groove clearance:
Oil: 0.030 - 0.070 mm (0.0012 - 0.0028 in)
Maximum groove clearance: 0.20 mm (0.0079 in)
If the clearance is greater than maximum, replace the piston.
(c) Inspect piston ring end gap
(1) Insert the piston ring into the cylinder bore.
(2) Using a piston, push the piston ring a little beyond
the bottom of the ring travel, 130 mm (5.12 in.) from
the top of the cylinder block.
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(8) Using a feeler gauge, measure the end gap.
Standard end gap:

No.1:

1HZ, 1HD-T: 0.270 — 0.370 mm (0.0106 — 0.0146 in.)
1HD-FTE: 0.270 - 0.330 mm(0.0106 — 0.0130 in.)
No.2: 0.400 - 0.550 mm (0.0157 — 0.0119 in)

Qil: 0.200 — 0.500 mm (0.0079 - 0.0157 in.)
Maximum end gap:

EM7639 No.1: 0.850 mm (0.0335 in.)

No.2: 0.900 mm (0.0354 in.)

Oil: 0.880 mm (0.0346 in.)
If the end gap is greater than maximum, replace the piston ring.
If the end gap is greater than maximum, even with a new piston
ring, rebore all the 6 cylinders or replace the cylinder block.

9. INSPECT PISTON PIN FIT
At 80°C (176°F), you should be able to push the piston pin into
the piston pin hole with your thumb.

10. INSPECT CONNECTING ROD
(a) Inspect connecting rod alignment
Using a rod aligner and feeler gauge, check the connect-
ing rod alignment.
+  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-
zis309| Sembly.

»  Check for twist
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)
If twist is greater than maximum, replace the connecting rod as-
sembly.

215310
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(b) Inspect connecting rod bolts

Using vernier calipers, measure the tension portion diam-
eter.

Standard diameter:

8.300 — 8.400 mm (0.3268 — 0.3307 in.)

Minimum diameter: 7.95 mm (0.3130 in.)

If the diameter is less than minimum, replace the connecting rod

bolt.

(c) Inspect piston pin oil clearance

(1) Using caliper gauge, measure the inside diameter
of the connecting rod busing.

Busing inside diameter:

33.008 - 33.020 mm (1.2995 — 1.3000 in.)

(2) Using micrometer, measure the piston pin diameter.

Piston pin diameter:

33.000 — 33.012 mm (1.2992 ~ 1.2997 in.)

(3) Subtract the piston pin diameter measurement from

the bushing inside diameter measurement.

Standard oil clearance:

0.004 — 0.012 mm (0.0002 — 0.0005 in.)

Maximum oil clearance: 0.030 mm (0.0012 in.)
If the oil clearance is greater than maximum, replace the bus-
ing. If necessary, replace the piston and piston pin as a set.
(d) If necessary, replace connecting rod bushing

(1) Using SST and a press, press out the bushing.

SST 09222-17011 (09222-05021, 09222—-05041)

Using a round file, lightly file off any roughness from
the small end of the connecting rod.

@)
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QOil Hole

g

P22827

22828

(38) Attach the busing to SST with the ball of SST inside
the oil hole of the bushing.
SST 09222-17011 (09222-05031)

(4)  Align the oil holes of t new bushing and the connect-
ing rod.

(5) Using SST and a press, press in the bushing.
SST 09222-17011 (09222—05021, 09222-05031,
09222-05041)

(6) Using a pin hole grinder, hone the busing to obtain
the standard specified clearance (see item C
above) between the busing and piston pin.

(7) Check the piston pin fit at normal room temperature.
Coat the piston pin with engine oil, and push it into
the connecting rod engine oil, and push it into the
connecting rod with your thumb.
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1.

CYLINDER BORING

HINT:

12.

14.

Bore all the 6 cylinders to the oversized piston outside di-
ameter.

Replace all the piston rings with ones to match the over-
sized pistons.

KEEP OVERSIZED PISTONS

Oversized piston diameter:

0/S 0.50

1HZ: 94.385 - 94.415 mm (3.71594 - 3.71712 in.)
1HD-T:  94.450 - 94.471 mm (3.71850 — 3.71932 in.)
1HD-FTE: 94.370-94.400 mm (3.71535-3.71653 in.)
CALCULATE AMOUNT TO BORE CYLINDERS

Using a micrometer, measure the piston diameter at right
angles to the piston pin center line.

Calculate the amount each cylinder is to be rebored as fol-
lows:

Size to be rebored =P + C-H

P = Piston diameter

C = piston clearance

0.145 — 0.165 mm (0.0057 — 0.0065 in.)

H = Allowance for honing

0.02 mm (0.0008 in.) or less

BORE AND HONE CYLINDER TO CALCULATED Di-
MENSIONS

Maximum honing: 0.02 mm (0.0008 in.)

NOTICE:
Excess honing will destroy the finished roundness.

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.
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16. INSPECT MAIN JOURNALS AND CRANK PINS
(@) Using a micrometer, measure the diameter of each main
journal and crank pin.
Main journal diameter:
STD
66.982 — 67.000 mm (2.6371 - 2.6378 in.)
U/S 0.25
66.745 ~ 66.755 mm (2.6278 — 2.6281 in.)
U/S 0.50
66.495 — 66.505 mm (2.6179 — 2.6183 in.)
Crank pin diameter:
STD
58.982 - 59.000 mm (2.3221 - 2.3228 in.)
U/S 0.25
58.745 - 58.755 mm (2.3128 - 2.3132 in.)
U/S 0.50
58.495 — 58.505 mm (2.3029 - 2.3033 in.)
If the diameter is not as specified, check the oil clearance. (See
zs32s|  page EM-121) If necessary, grind or replace the crankshatt.

(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.
17. IF NECESSARY, GRIND AND HONE MAIN JOURNALS
AND/OR CRANK PINS
Grind and hone the main journals and/or crank pins to the fin-
ished undersized diameter.
Install new main journal and/or crankshaft pin undersized bear-

ing.
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REPLACEMENT

HINT:

There are 2 methods (a and b) to replace the oil seal which are

as follows: ,

REPLACE CRANKSHAFT REAR OIL SEAL

(@) If rear oil seal retainer is removed from cylinder block:
(1) Using a screwdriver and hammer, tap out the oil

seal.

(@) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the rear oil seal retainer
edge.

SST 09223-56010

(8) Apply MP grease to the oil seal lip.

(b) I rear oil seal retainer is installed to cylinder block:
(1)  Using a knife, cut off the oil seal lip.
(2) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the crankshaft. Tape the screw-
driver tip.

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

(4) Using SST and a hammer, tap in the oil seal until its
surface is lush with the rear oil seal retainer edge.

SST 09223-56010
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REASSEMBLY
1. ASSEMBLE PISTON AND CONNECTING ROD
(@) Install a new snap ring on one side of the piston pin hole.

(b) Gradually heat the piston to 80°C (176°F).

P22735

Front Mark (c) Coat the piston pin with engine oil.
(Arrow) (d) Align the front marks of the piston and connecting rod,
> and push in the piston pin with your thumb.

Front Mar
(Protrusion

)

P22736

() Install a new snap ring on the other side of the piston pin
hole.

N\ G &

P22718

2. INSTALL PISTON RINGS
(@) Install the coil by hand.
(b) Install a piston ring expander, install the oil ring.

P22717
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Front Mark (Arrow)

QilRing ¢ » No.2 Ring

No.1 Ring % # Coil

P22737

P22738

HINT:
Face the end gap of the oil ring in the opposite direction of coil
joint.

(c) Using a piston ring expander, install the No.1 and No.2
piston rings with the code mark facing upward.
Code mark:
No.1:
1HZ, 1HD-T: T1
1HD-FTE: 1T
No.2: 2T

(d) Position the piston rings so that the ring ends are as
shown.

NOTICE:

Do not align the ring ends.

3. INSTALL CONNECTING ROD BEARINGS

(a) Align the bearing claw with the groove of the connecting
rod or connecting rod cap.

(b) Install the bearings in the connecting rod and connecting
rod cap.

4. CYLINDER BLOCK ASSEMBLY

HINT:

e Thoroughly clean all parts to be assembled.

»  Before installing the parts, apply new engine oil to all slid-
ing and rotating surfaces.

Replace all gaskets, O-rings and oil seals with new parts.
5. INSTALL OIL NOZZLES AND CHECK VALVES
(See page LU-28)
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6. INSTALL MAIN BEARINGS

HINT:

Upper bearings have an oil groove and oil hole; lower bearings

do not.

(a) Align the bearing claw with the claw groove of the cylinder
block, and push in the 7 upper bearings.

(b) Align the bearing claw with the claw groove of the main
bearing cap, and push in the 7 lower bearings.

7. PLACE CRANKSHAFT ON CYLINDER BLOCK

P22768

8. INSTALL THRUST WASHERS

(a) Push the crankshaft toward the front (rear) side.

(b) Install the 4 thrust washers to the No.4 journal position of
the cylinder block with the oil grooves facing outward.

9. INSTALL MAIN BEARING CAPS
(@) Place main bearing cap on cylinder block
(1) Remove any old packing (FIPG) material and be
careful not to drop any oil the contact surfaces of the
main bearing cap and cylinder block.
«  Thoroughly clean all components to remove
all the loose material.
+ Using a non-residue solvent, clean both
sealing surfaces.
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P22864

(2) Apply seal packing to the cylinder block as shown
in the illustration.
Seal packing: Part No. 08826—00080 or equivalent
* Install a nozzle that has been cuttoa 4 -5
mm (0.16 -~ 0.20 in.) opening.
¢  Parts must be assembled within 5 minutes of
application. Otherwise the material must be
removed and reapplied.
» Immediately remove nozzle from the tube
and reinstall cap.
(38) Install a new cylinder block hole gasket.
(4) Place the main bearing cap on the cylinder block.
(b) Install main bearing cap bolts (12 pointed head)
HINT:
«  The main bearing cap bolts are tightened in 2 progressive
steps (steps (b) and (c)).
» If any one of the main bearing cap bolts is broken or de-
formed, replace it.

(1) Apply a light coat of engine oil on the threads and
under the heads of the main bearing cap bolts.
(2) Install and uniformly tighten the 14 main bearing
cap bolts in several passes, in the sequence shown.
Torque: 103 N-m (1,050 kgf-cm, 76 ft.1bf)
If any one of the main bearing cap bolts does not meet the
torque specification, replace the main bearing cap bolt.

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

(4) Retighten the main bearing cap bolts 90° in the nu-
merical order shown above.

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

(6) Check that the crankshaft turns smoothly.

(c) Install main bearing cap bolts (6 pointed head)
Install the 15 main bearing bolts.
Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)

10. CHECK CRANKSHAFT THRUST CLEARANCE
(See page EM-102)
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11. INSTALL PISTON AND CONNECTING ROD AS-
SEMBLES

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.

Front Mark
(Arrow)

12. INSTALL CONNECTING ROD CAPS
(a) Place connecting rod cap on connecting rod
(1) Match the numbered connecting rod cap with the
connecting rod.
(2) Install the connecting rod cap with the front mark
facing forward.

(b} Install connecting rod cap bolts
HINT:
*  The connecting rod cap nuts are tightened in 2 proges-
sive steps (steps (b) and (d)).
» If any connecting rod bolt is broken or deformed, replace
it.
(1)  Apply a light of engine oil on the threads and under
the heads of the connecting rod cap bolts.
(2) Install and alternately tighten the bolts of the con-
necting rod cap in several passes.
Torque: 36.8 N-m (375 kgf-cm, 27 ft.1bf)
If any one of the connecting rod cap bolts does not meet the
torque specification, replace the cap bolts.
(3) Mark the front of the connecting rod cap bolt with
paint.
(4) Retighten the connecting rod cap bolts 90° as
shown.
(6) Check that the painted mark is now at a 90° angle
to the front.
(6) Check that the crankshaft turns smoothly.
13. CHECK CONNECTING ROD THRUST CLEARANCE
(See page EM-102)
14. INSTALL REAR OIL SEAL RETAINER
(@) 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.
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Seal Width

2-3mmmy

b

P22740

/i ’
/ / P22793

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

+ Using a non-residue solvent, clean both sealing
surfaces.

(b)  Apply sel packing to the retainer as shown in the illustra-
tion.
Seal packing: Part No. 08826—-00080 or equivalent

« Installanozzle that has been cuttoa2 -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

(c) Install the retainer with the 6 bolts.
Torque: 6.4 N-m (65 kgf-cm, 57 in..Ibf)

15. INSTALL TURBO WATER PIPE

16. 1HD-FTE:
INSTALL CRANKSHAFT POSITION SENSOR

17. INSTALL DRAIN PLUG

18. INSTALL ENGINE MOUNTING BRACKETS
Torque: 68.6 N-m (700 kgf-cm, 51 ft.Ibf)

19. INSTALL TURBO OIL HOSE

20. INSTAL OIL PRESSURE SENDER

21. INSTALL OIL COOLER ASSEMBLY, OIL DIPSTICK,
GUIDE AND NO.1 CYLINDER BLOCK INSULATOR
(See page LU-23)

22. INSTALL OIL STRAINER, TIMING GEAR CASE (OIL
PUMP) AND OIL PAN

23. INSTALL INJECTION PUMP STAY
Torque: 68.6 N-m (700 kgf-cm, 51 ft.Ibf)

24. INSTALL 3 INSULATORS
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25.

26.

27.

28.

29.

30.

31.

32.
33.

INSTALL INJECTION PUMP

1HZ, 1HD-T: (See page FU-111)

1HD-FTE: (See page FU-121)

INSTALL ALTERNATOR AND BRACKET
Torque: 68.6 N-m (700 kgf-cm, 51 ft.Ibf)
INSTALL WATER INLET AND THERMOSTAT
1HZ, 1HD-T: (See page EM-66)

1HD-FTE: (See page EM-94)

INSTALL WATER PUMP, TURBO WATER PIPE AND
ALTERNATOR ADJUSTING BAR

(See page CO-9)

INSTALL TIMING GEARS

(See page EM—44)

INSTALL CYLINDER HEAD

1HZ, 1HD-T: (See page EM-66)

1HD-FTE: (See page EM-94)

INSTALL TIMING BELT AND PULLEYS

(See page EM-31)

DISCONNECT ENGINE FROM ENGINE STAND
INSTALL REAR END PLATE

Install the rear end plate with the bolt.

34.

(@
(b)

35.

Torque: 18 N-m (185 kgf.cm, 13 ft.lbf)

M/T:

INSTALL FLYWHEEL

Install the flywheel on the crankshaft.

Install and uniformly tighten the bolt in several passes, in
the sequence shown.

Torque:127.4 N-m (1,300 kgf-cm, 94 ft.1bf)

AT:

INSTALL FLYWHEEL, DRIVE PLATE AND REAR
PLATE
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TROUBLESHOOTING

PROBLEM SYMPTOMS TABLE

HINT:;

Before troubleshooting the turbocharger, first check the engine itself. (valve clearance, engine compression,
injection timing etc.)

INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL CONSUMPTION

TC025-01

Possible Cause Check Procedure and Correction Method See page
1. Turbocharging pressure t0o low Check turbocharging pressure. TC4
2. Restricted intake system Check intake air system, and repair or replace parts as EM-1
necessary. EM—48
EM-77
3. Leak in intake air system Check intake air system, and repair or replace parts as EM-1
necessary. EM—48
EM-77
4. Restricted exhaust system Check exhaust system, and repair or replace parts as nec- EM—48
essary. EM-77
EC-12
5. Leak in exhaust system Check exhaust system, and repair or replace parts as nec- EM—48
essary. EM-77
EC~12
6. Erratic turbocharger operation Check exhaust system, and repair or replace parts as nec- EM—48
essary. EM-77
EC—12
ABNORMAL NOISE
Possible Cause Check Procedure and Correction Method See page
1. Turbocharging heat insulator resonance Check for loose, improerly installed or deformed insulator TC2
nuts and bolt, and repair or replace as necessary.
2. Exhaust pipe leaking or vibrating Check for deformed exhaust pipe, loose bolts or damaged EC—12
gasket, and repair or repiace as necessary.
3. Erratic turbocharger operation Insufficient acceleration, lack of power or excessive fuel TG0
consumption.
EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST
NOTICE:
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.

+ Remove exhaust manifold converter or turbine elbow from
turbocharger, and check for excessive carbon deposits on
turbine wheel. Excessive carbon deposits indicate a faulty
turbocharger.

Check for oil leakage in intake air system.

« Check for axial and radial plays of turbine shait, and re-

lace turbocharger if necessary.

TC-8
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P23519

P21949

P22466

TURBOCHARGER

PRECAUTION
MAINTENANCE PRECAUTION

@)

(€)

TCO26-01

Do not stop the engine immediately after pulling a trailer
or after high speed or uphill driving. Idle the engine for 20
— 120 seconds, depending on how hard the vehicle has
been driven.
Avoid sudden acceleration or racing immediately after
starting a cold engine.
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.

If the turbocharger is found to be defective and must be
replaced, check for the cause, and repair or replace these
items as hecessary:

«  Engine oil level and quality

e  Conditions under which the turbocharger was used

e Qil lines leading to the turbocharger

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.

Before removing the turbocharger, plug the intake and ex-
haust ports and oil inlet to prevent entry of dirt or other for-
eign material.

If replacing the turbocharger, check for accumulation of
sludge patrticles in the oil pipes, and if necessary, replace
the oil pipes.

Completely remove the gasket adhered to the lubrication
oil pipe flange and turbocharger oil flange.

When replacing bolt or nuts, use only authorized replace-
ment parts to prevent breakage or deformation.

If replacing the turbocharger, put 20 cm3 (1.2 cu in.) of oil
into the turbocharger oil inlet and turn the impeller wheel
by hand to spread oil to the bearing.

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 engine to idle for 60 seconds.
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()  Ifthe engine is running with out the air cleaner, case cover
and hose, entry of foreign particles will damage the wheel
which run at extremely high speed.

B03767
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ON-VEHICLE INSPECTION
1. INSPECT INTAKE AIR SYSTEM
Check for leakage or clogging between the air cleaner housing
and turbocharger inlet and between the turbocharger outlet and
cylinder head.

»  Clogged air cleaner .... Clean or replace element

»  Hoses collapsed or deformed .... Repair or replace

. Leakage from connections .... Check each connec-

tion and repair

«  Cracks in components .... Check and replace
2. INSPECT EXHAUST SYSTEM
Check for leakage or clogging between the cylinder head and
turbocharger inlet and between the turbocharger outlet and ex-
haust pipe.

. Deformed components .... Repair or replace

. Foreign material in passengers .... Remove

+  Leakage from components .... Repair or replace

«  Cracks in components .... Check and replace

3. CHECK TURBOCHARGING PRESSURE

(@) Warm up engine.

(b) Using a 3 — way connector, connect SST (turbocharger
pressure gauge) to the hose leading to the VSV for turbo
pressure sensor..

SST  09992-00241

(c) Pressinthe clutch pedal, then press the accelerator ped-
al down as far as it will go. Measure the turbocharging
pressure at maximum speed 1HD-T: 4400 rpm 1HD-
FTE: 4300 rpm.

Standard pressure:

1HD-T:

38.6 — 50.0 kPa (0.38 — 0.49 kgf/cm2, 5.4 — 7.0 psi)
1HD-FTE:

50.0 — 70.0 kPa (0.49 - 0.69 kgf/cm?, 7.0 — 9.8 psi)

If the pressure is less than that specification, check the intake

air and exhaust systems for leakage.

If there is no leakage, replace the turbocharger assembly.

If the pressure is above specification, check if the actuator hose

is disconnected or cracked. If not, replace the turbocharger as-

sembly.
4. INSPECT IMPELLER WHEEL ROTATION
(See page TC-10)
5. INSPECT ACTUATOR OPERATION
(See page TC-10)
6. INSPECT TURBO PRESSURE SENSOR
(See page TC-17)
7. INSPECT VSV FOR TURBOCHARGING PRESSURE
CONTROL

(See apge TC-19)
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COMPONENTS

1HD-T:

@
*
41.7 (425, 34)

®

Turbocharger Sta

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

/‘
¢ Gasket i

~ |
O
~

N @

ST

* B
52 (530, 38)

QGaSketi‘O:
VAR A

|
1
1
1
1
'
i
1
i
|
|
'

\_\
N,

& Gasket

Heat Insulator

Heat Insulator

Turbocharger Assembly

A06210
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1HD-FTE:

w/ EGR: Intake Pipe Assembly

w/o EGR:

Intake Pipe Assembly

¢ Gasket |
EGR Pipe

Heat Insulator

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

Exhaust Manifold
Assembly

Compressor Outlet Eilbow

Turbocharger
Assembly

Heat Insulator

A06209
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1HD-T: Turbo outlet Elbow

52 (530, 38)

Turbo Oil Pipe

Turbocharger

Actuator Hose

No.1 Turbo Water Pipe

Heat Insulator

| N'm (kgf-cm, ft-bf) |: Specified torque Actuator
€ Non-reusable part A06211

1HD-FTE: Turbo outlet Elbow

Turbocharger
& Gasket
19.6 (200, 14)

No.1 Turbo Water Pipe

Actuator Hose
m-m (kgf-cm, ft-Ibf) ]:Specified torque Actuator Compressor Iniet Elbow
¢ Non—-reusable part A06212
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A06214

A06215

TC029-01

REMOVAL
1. DRAIN ENGINE COOLANT
2. REMOVE INTAKE PIPE ASSEMBLY

(d)

7.

1HD-T: (See page EM-48)
1HD-FTE: (See page EM-77)

1HD-FTE:

REMOVE PCV HOSE AND COMPRESSOR OUTLET
ELBOW

Disconnect the PCV hose.

Remove the 2 nuts compressor outlet elbow and gasket.
REMOVE HEAT INSULATOR

REMOVE TURBOCHARGER AND EXHAUST MAN-
IFOLDS ASSEMBLY

Remove the 3 bolts and turbocharger stay.

Disconnect the turbo oil hose.

Remove the union bolt and 2 gaskets holding the turbo oil
pipe to the cylinder block.

Disconnect the 2 water hose to the turbocharger.
Remove the 12 nuts turbocharger and exhaust manifolds
assembly and 2 gaskets.

REMOVE HEAT INSULATOR
Remove the 2 bolts and the heat insulator.

REMOVE TURBOCHARGER FROM EXHAUST MAN-
IFOLDS

Remove the 4 nuts turbocharger and the gasket.
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A06216

A06320

A06321

1HD-FTE:

A06441

8. REMOVE OIL PIPE
Remove the 2 nuts turbo oil pipe and the gasket.

9. REMOVE NO.1 TURBO WATER PIPE
Remove the 2 nuts No.1 turbo water pipe and the gasket.
10. 1HD-T:
REMOVE HEAT INSULATOR
Remove the 2 bolts and the heat insulator.

11. REMOVE TURBO OUTLET ELBOW
Remove the 4 nuts turbo outlet elbow and gasket.

12. 1HD-FTE:
REMOVE COMPRESSOR INLET ELBOW
Remove the 2 nuts compressor inlet elbow and gasket.
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P22463

P22464

Dial Indicator

) | | UL

Spacer Bearing

P22465

TC02A4-01

INSPECTION

1. INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check that the
impeller wheel turns smoothly.

If the impeller wheel does not turn or if it turns with a heavy drag,
replace the turbocharger assembly.

2. INSPECT AXIAL PLAY OF TURBINE SHAFT
Insert a dial indicator into the exhaust side hold the turbine
wheel edge by hand, and check the axial play.

Maximum oil clearance: 0.11 mm (0.0043 in.) or less
If the axial play is not as specified, replace the turbocharger as-
sembly.

. INSPECT RADIAL PLAY OF TURBINE SHAFT

(@) From oil outlet hole, insert a dial indicator through the hole
in the spacer bearing and set it in the center of the turbine
shatft.

(b) Move the impeller shaft in a radial direction, measure the
radial play of the turbine shaft.
Maximum oil clearance:
1HD-T: 0.16 mm (0.0063 in.) or less
1HD-FTE: 0.14 mm (0.0055 in.) or less

If the radial play is not as specified, replace the turbocharger as-

sembly.
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4. INSPECT ACTUATOR OPERATION

(a) Disconnect the actuator hose.

(b) Using SST (turbocharger pressure gauge), 1THD-T: 92.7
kpa (0.94 kgf/cm2, 13.4 psi) 1HD—-FTE: 114.0 kpa (1.16
kgf/cm?2, 16.5 psi) of pressure to the actuator and check
that the rod moves.

If the rod does not move, replace the turbocharger as-
sembly.
SST  09992-00241

NOTICE:

Never apply more than 1HD-T: 111.0 kPa (1.13 kgf/cm2, 16.1

psi) THD-FTE: 148.5 kPa (1.51 kgf/cm2, 21.5 psi) of pres-

sure to the actuator.
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B04596

B04597

TCo28-01

REPLACEMENT

1.
(a)
(b)
(c)

(d)

REMOVE ACTUATOR

Remove the actuator hose.

Remove the 2 bolts holding the actuator to the compres-
sor hosing.

Remove the E-ring holding the actuator push rod to the
waste gate valve link, and remove the actuator.

INSTALL ACTUATOR
Using SST, apply approx. 1HD-T: 92.7 kPa (0.94 kgf/cm?,
13.4 psi) THD-FTE: 114.0 kPa (1.16 kgf/cm?, 16.5 psi) of

- pressure to a new actuator.

SST 09992-00242

Connect the actuator push rod to the waste gate valve link
with a new E—ing.

Install the actuator to the compressor housing with the 2
bolts.

Torque: 19 N-m (195 kgf-cm, 14 ft.1bf)

Remove SST

NOTICE:

Never apply more than 1HD-T: 111.0 kPa (1.13
kgf/cm2, 16.1 psi) THD-FTE: 145.5 kPa (1.48 kgf/cm2,
21.1 psi) of pressure to the actuator.

Do not use a hammer, etc. to force the actuator push
rod on to the waste gate valve link.
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TC-13

B04598

3. ADJUST ACTUATOR ROD STROKE

NOTICE: ' '

Never apply more than 1HD-T: 111.0 kPa (1.13 kgf/cm?, 16.1

psi) THD-FTE: 145.5 (1.48 kgf/cm?, 21.1 psi) of pressure to

the actuator.

(@) Using adialindicator, set the dial indicator in a straight line
with the actuator push rod.

(b) Using SST, apply 1HD-T: 92.7 kPa (0.94 kgf/cm?2, 13.4
psi) 1HD-FTE: 114.0 kPa (1.16 kgf/cm?, 16.5 psi) of pres-
sure to the actuator, and measure the actuator push rod
stroke.

SST 09992-00242
(c) From the table below select the plate washer thickness to

match the stroke measured in (b) above.

1HD-T: Stroke measurement 1HD-FTE: Stroke measurement Required plate washer
mm (in.) mm (in.) thickness mm (in.)
12.0 - 1.70 (0.0472 - 0.0670) 0.72 - 1.22 (0.0283 ~ 0.0480) None required
1.71 —-2.20 (0.0671 — 0.866) 1.23-1.72(0.0481 - 0.0677) 0.5 (0.020)
2.21-2.70 (0.867 — 0.1063) 1.73-2.22 (0.0678 — 0.0874) 1.0 (0.039)
2.71-3.20 (0.1064 — 0.1260) 2.23-2.72(0.0875-0.1071) 1.5 (0.059)
3.21-3.70 (0.1261 - 0.1457) 2.73-3.22 (0.1072-0.1268) 2.0(0.079)
3.71-4.20 (0.1458 — 0.1654) 3.23-3.72 (0.1269 — 0.1465) 2.5 (0.098)
4.21—4.70 (0.1655 — 0.1850) 3.73 - 4.22 (0.1466 ~ 0.1661) 3.0(0.118)
4.71-5.20 (0.1850 — 0.2047) 4.23-4.72 (0.1662 — 0.1858) 3.5(0.138)
5.21 —5.70 (0.2048 ~ 0.2244) 4.73 —5.22 (0.1859 — 0.2055) 4.0 (0.157)
5.71 - 6.20 (0.2245 — 0.2441) 5.23 —5.72 (0.2056 ~ 0.2252) 4.5(0.177)
6.21-6.70 (0.2442 - 0.2638) 5.73 —6.22 (0.2253 ~ 0.2449) 5.0 (0.197)
6.71—7.20 (0.2639 — 0.2827) 6.23 - 6.72 (0.2450 — 0.2646) 5.5(0.217)
7.21 —7.70 (0.2828 — 0.3031) 6.73 —7.22 (0.2647 — 0.2843) 6.0 (0.236)
7.71 —8.20 (0.3032 — 0.3228) 7.23 —7.72 (0.2844 — 0.3039) 6.5 (0.256)

NOTICE:

Use a combination of plate washers of 0.5 mm (0.020
in.), 1.0 mm (0.039 in.), 2.0 mm (0.079 in.) and 3.0 mm
(0.118 in.) thickness to a chive the required thickness.
Use the same thickness of plate washer for the 2 loca-
tions between the actuator and compressor housing.
If the plate washer thickness exceeds 3.5 mm (0.138
in.) replace the actuator installation bolts with the
bolts from the kit part.
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B04599

B04598

(d)

(e)

Using SST, apply approx. 1HD-T: 92.7 kPa (0.94 kgf/cm?2,
13.4 psi) IHD-FTE: 114.0 kPa (1.16 kgf/cm?, 16.5 psi) of
pressure to the actuator and install the selected plate
washers between the actuator and compressor housing
with the 2 bolts.

Torque: 19 N-m (195 kgf-cm, 14 ft.1bf)

Using SST, apply 1THD-T: 92.7 kPa (0.94 kgf/cm?, 13.4
psi) IHD-FTE: 114.0 kPa (1.16 kgf/cm?2, 16.5 psi) of pres-
sure to the actuator, and measure the actuator push rod
stroke.

SST  09992-00242

Standard stroke:

1HD-T:  1.20 - 1.70 mm (0.0472 — 0.0669 in.)
1HD-FTE: 0.72 — 1.22 mm (0.0283 — 0.0480 in.)

If the stroke is outside specifications, reselect the plate wash-

ers.

4,
5.

INSTALL ACTUATOR HOSE
APPLY YELLOW PAINT

Apply yellow paint from the actuator bolts to the actuator brack-
et to indicate that they have been correctly in stalled.

6.

CHECK TURBOCHARGING PRESSURE
(See page TCH4)
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A06441

A06321

A06320

A06216

A06442

TCo2C-01

INSTALLATION
1. 1HD-FTE:
INSTALL COMPRESSOR INLET ELBOW
Install the gasket, compressor inlet elbow and the 2 new nuts.
Torque:19 N-m (195 kgf-cm, 14 ft-Ibf)

2. INSTALL TURBO OUTLET ELBOW
Install the new gasket, turbo outlet and the 4 nuts.
Torque:39 N-m (390 kgf-cm, 28 ft.ibf)

3. 1HD-T:
INSTALL HEAT INSULATOR

Install the heat insulator and the 2 bolts.

4. REMOVE NO.1 TURBO WATER PIPE

Install the new gasket, No.1 turbo water pipe and the 2 nuts.
Torque:19 N-m (195 kgf-cm, 14 ft.1bf)

5. INSTALL OIL PIPE
Install the new gasket, turbo oil pipe and the 2 nuts.
Torque:19 N-m (195 kgf-cm, 14 ft.ibf)

6. INSTALL TURBOCHARGER TO EXHAUST MAN-
IFOLDS

Install the new gasket, turbocharger and the 4 nuts.
Torque:52 N-m (530 kgf-cm, 38 ft-1bf)



TURBOCHARGING - TURBOCHARGER

AQ6215

A06214

7.

INSTALL HEAT INSULATOR

Install the heat insulator and the 2 bolts.

INSTALL TURBOCHARGER AND EXHAUST MAN-
IFOLDS ASSEMBLY

Install the 2 new gaskets, turbocharger and exhaust man-
ifolds assembly and the 12 nuts.

Torque:41.7 N-m (425 kgf-cm, 31 ft.lbf)

Connect the 2 water hose from the turbocharger.

Install the 2 new gasket and the union bolt of the turbo oil
pipe.

Connect the turbo oil hose.

Install the turbocharger stay and the 3 bolis.

1HD-FTE:

INSTALL PCV HOSE AND COMPRESSOR OUTLET
ELBOW

Install the new gasket, compressor outlet elbow and the
2 nuts.

Connect the PCV hose

INSTALL HEAT INSULATOR

INSTALL INLET PIPE ASSEMBLY

1HD-T: (See page EM-66)

1HD-FTE: (See page EM-94)

FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR LEAK

CHECK ENGINE OIL LEVEL



TC-17

TURBOCHARGING — TURBO PRESSURE SENSOR (1HD-FTE)

Voltmeter
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Voltmeter

A06336

TURBO PRESSURE SENSOR
(1HD-FTE)

INS
1.

(a)
(b)
(c)

(a)
(b)

(d)

()

TCO20-01

PECTION

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:

475-5.25V

Turn the ignition switch OFF.

Reconnect the turbo pressure sensor connector.

INSPECT SUPPLY POWER OF TURBO PRESSURE
SENSOR

Turn the ignition switch ON.

Disconnect the vacuum hose from the turbo pressure
sensor.

Connect a voltmeter to terminals PIM and E2 of the ECU,
and measure the output voltage under ambient atmo-
spheric pressure.

Apply vacuum to the turbo pressure sensor in 13.3 kPa
(100 mmHg, 3.94 in.Hg) segments to 66.7 kPa (500
mmHg, 19.69 in.Hg).

Measure the voltage drop from step (c) above for each
segment.

Voltage drop:
Applied
vacuum 13.3 26.7 40.0
kPa ( 100 ( 200 300
mmHg 3.94 7.87 11.81
( in.Hg
V°"ai\’,e drop | 51_03 03-05 0.5-0.7




TC-18
TURBOCHARGING — TURBQ PRESSURE SENSOR (1HD-FTE)

() Using SST (turbocharger pressure gauge), apply pres-
sure to the turbo pressure sensor in 9.8 kPa (0.10 kgf/
cm?2, 1.4 psi) segments to 49.0 kPa (0.50 kgf/cm?2, 7.1
psi).
SST 09992-00241

(g) Measure the voltage up from step (c) above for each seg-
ment.
Voltage up:

A06335

Applied
pressure | 19.6 39.2 58.8 785 98.0

kPa ( 0.20 ( 0.40 (0.60 0.80 1.00
<kgf/cm2) 2.84 5.69 8.53 ( 11.4 14.2

psi

Voltage up

Vv 0.15-0.45| 04-0.7 | 07-1.0(1.0-13 |13-16

(h) Reconnect the vacuum hose to the turbo pressure sen-
sor.



TURBOCHARGING — J\QSH\{)E;?PE}URBOCHARGING PRESSURE CONTROL TC-19
VSV FOR TURBOCHARGING

A06337

Ohmmeter

0
QL

U

Continuity
A06338

Ohmmeter

o)
QY

U

No Continuity
A06339

A06340

@O

Battery

AD6341

PRESSURE CONTROL (1HD-FTE)

INSPECTION -
1. REMOVE VSV

2. INSPECT VSV FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity between the
terminals.
Resistance:
At 20°C (68°F) 37-44 Q
If there is no continuity, replace the VSV.

3. INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity between
each terminal and the body.

If there is continuity, replace the VSV.

4. INSPECT VSV OPERATION
(@) Check that air does not flow from port E to F.

(o) Apply battery voltage across the terminals.
(c) Check that air flows from port E to the filter.
If operation is not as specified, replace the VSV.

5. REINSTALL VSV
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EMISSION CONTROL

PARTS LAYOUT AND SCHEMATIC
DRAWING .................... .. ....s.
POSITIVE CRANKCASE VENTILATION
(PCV)SYSTEM ............... L.
BOOST ALTITUDE COMPENSATIONAL
STOPPER (BACS) SYSTEM
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EXHAUST GAS RECIRCULATION (EGR)
SYSTEM (Europe) .......ccveveenenn...
CATALYTIC CONVERTER FOR OXIDATION
(CCo) SYSTEM (Europe) ................

EC—1

EC-3

EC—4






EMISSION CONTROL — PARTS LAYOUT AND SCHEMATIC DRAWING

EC-1

PARTS LAYOUT AND SCHEMATIC DRAWING
LOCATION

EC09A-01

Acclerator Pedal Position Sensor
(RHD)

Turbo Pressure Sensor Acclerator Pedal Position Sensor
(LHD)

Engine ECU (LHD)

EGR Valve cCo
\ "Q.]
Intake Air Temperature l /
Sensor \ o .!
= '"h~:%§§iiiisg’ !!I!!!!!!:" td
vacum Damper—__ gfn CEESPT \

EGR Cut VSV

E-VRV for EGR

Water Temperature Sensor

Engine Speed Sensor

Vacuum Pump

‘ Engine ECU (RHD)

B05598




EC-2

EMISSION CONTROL —

PARTS LAYOUT AND SCHEMATIC DRAWING

DRAWING

EG098-01

CCo

Accelerator Pedal .

Position Sensor

Intake Air

Vacuum Pump

Vacuum Damper

\

Sensor

Engine Speed

Injection Pump

oo

Engine ECU |-

Water

Temperature
Sensor

Turbo Pressure
Sensor

Temperature
Sensor

B05599




EMISSION CONTROL - POSITIVE CRANKCASE VENTILATION (PCV)
SYSTEM

EC-3

B05600

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM

INSPECTION
VISUALLY INSPECT HOSE AND CONNECTION
Check for cracks, leaks or damage.

EC09C-01



EC-4

EMISSION CONTROL - BOOST ALTITUDE COMPENSATIONAL STOPPER
(BACS) SYSTEM (1HD-T)

BOOST ALTITUDE
COMPENSATIONAL STOPPER

(BACS) SYSTEM (1HD-T)

ON-VEHICLE INSPECTION
1. INSPECT EGR SYSTEM (See page EC-6)

EC090-01

2. INSTALL VACUUM GAUGE

Using a 3 way connector, connect a vacuum gauge to the hose

between the BACS union and high altitude compensator.

3. INSPECT HOT ENGINE CONDITION

(@) Warm up the engine, the coolant temperature should be
above 70°C (104°F).

(b) When the adjusting lever of the injection pump is quickly
pushed to full open, check that the vacuum gauge indica-
tor slowly increases from 0 to 40.0 kPa (300 mmHg, 11.8

in. Hg).
If no problem is found with this inspection, system is normal;
Otherwise inspect each port.
4. REMOVE VACUUM GAUGE



EMISSION CONTROL - BOOSTALTITUDE COMPENSATIONAL STOPPER
_(BACS) SYSTEM (1HD-T)

EC-5

LOCATION

ECO9E-01

S

High Altitude Compensator ~——__

Boost Compensato

BACS Union

"

Vacuum Pump

B05604




EC-6

EMISSION CONTROL — EXHAUST GAS RECIRCULATION (EGR) SYSTEM

(Europe)

805601

EXHAUST GAS RECIRCULATION
(EGR) SYSTEM (Europe)

ON-VEHICLE INSPECTION

HINT:

In a malfunction where the EGR system is always on, black
smoke or white smoke may be output from the exhaust pipe. If
this occurs, inspect the EGR system also.

NOTICE:

Always stop the engine when installing or removing the
vacuum gauges, or removing the vacuum hoses.

ECO9F-01

1. INSTALL VACUUM GAUGE

Using a 3 way connector, connect a vacuum gauge to the hose
between the EGR valve and E-VRV.

2. INSPECT SEATING OF EGR VALVE

Start the engine and check that the engine starts and run at idle.

3. INSPECT COLD ENGINE CONDITION
(@) The coolant temperature should be below 20°C (64°F).
(b) Check that the vacuum gauge indicates 0 at idle.

<9

. INSPECT HOT ENGINE CONDITION

(@) Warm up the engine, the coolant temperature should be
above 70°C (104°F) and below 96°C (205°F).

(b) Check that the vacuum gauge indicates about more than
28.0 kPa (210 mmHg, 8.3 in.Hg) at idle.

(c) Check that the vacuum gauge indicator increases about
more than 28.0 kPa (210 mm Hg, 8.3 in.Hg) at 1,500 rpm.

(d) When the accelerator pedal is quickly depress to the full
open, check that the vacuum gauge indicator drops mo-
mentarily.

(e) Keep the engine speed at more than 4,000 rpm.

(f)  Check that the vacuum gauge indicates O.

(9) When the accelerator pedal is releaced, check that the
vacuum gauge indicator drops momentarily while the en-
gine speed decreases from more than 4,000 rpm to idle.

5. REMOVE VACUUM GAUGE



EMISSION CONTROL - EXHAUST GAS RECIRCULATION (EGR) SYSTEM EC-7

(Europe)

Vacuum Gauge

©

W

™. & Disconnect
B05602

6. CHECKOUTPUT VACUUM WITH VACUUM GAUGE

(@) Connect a vacuum gauge to the output pipe.

(b) Warm upthe engine and check that the vacuum gauge in-
dicates above 86.7 kPa (650 mmHg, 25.59 in.Hg).

If a problem is found, repair the vacuum pump.



EC-8 EMISSION CONTROL -

EXHAUST GAS RECIRCULATION (EGR) SYSTEM

(Europe)

COMPONENTS

EC08G-01

19.6 (200, 14)

No.1 Intake Pipe and

Intake Heater Assembly

¢ Gasket

EGR Valve
Vacuum Hose

EGR Cut VSV

E-VRV for EGR

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

EGR Pipe

s 19.6 (200, 14)

10.6 (200, 14)
o Gasket [ 19.6(200,14) |

No.2 Intake Pipe
& Gasket

805603




EMISSION CONTROL - EXHAUST GAS RECIRCULATION (EGR) SYSTEM EC-9

(Europe)
Q] 1. INSPECT E-VRV FOR OPEN CIRCUIT
00O Using an ohmmeter, measure the resistance between terminals
as shown.
Resistance: 11 — 13 Q at 20°C (68°F)
If the resistance is not specified, replace the E-VRV.
Continuity
B05587
Ohmmeter 2. . INSPECT E-VRV FOR GROUND
Q] Using an ohmmeter, check that there is no continuity between
o0 terminals and E-VRV body.
If there is continuity, replace the E-VRV.
No Continuity

B05591

Vacuum 3. INSPECT E-VRV FOR AIR TIGHTNESS

/ Check that when vacuum is applied to the vacuum outlet port
shown, the needle of vacuum pump indicates an increase of
66.7 kPa (500 mmHg, 19.7 in. Hg) or more.

If a problem is found, replace the E-VRV

B05592

4. INSPECT E-VRV OPERATION

{ v (@) Apply about 6 V of DC power to the terminals.
6Vl /acuum (b) Check that when vacuum is applied to the vacuum outlet
| port shown, the need does not move.

If operation is not as specified, replace the E-VRV.

B05593

Ohmmeteq 5. INSPECT VSV FOR OPEN CIRCUIT
@ Using an ohmmeter, check that there is continuity between ter-
OO minals.
Resistance: 37 — 44 Q at 20°C (68°F)
If there is no continuity, replace the VSV

Continuity

B05594




EC-10

EMISSION CONTROL - EXHAUST GAS RECIRCULATION (EGR) SYSTEM

{Europe)

B05595

B05596

B05597

B05653

6.

INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity between
terminals and body.
if there is continuity, replace the VSV.

7.
(@)

(b)
(©)

INSPECT VSV OPERATION
Check that air does not flows from port E to the filter.

Apply battery voltage across the terminals.
Check that air flows from ports E to filter.

If operation is not as specified, replace the VSV.

8.

(@)

(b)

(c)

(d)

INSPECT EGR VALVE
Remove the EGR valve.

Under the condition of applying the vacuum to the dia-
phragm chamber, check if there is ventilation between IN
and OUT.
Standard:
Less than 13 kPa (100 mmHg, 3.8 in. Hg)
No ventilation
More than 27 kPa (200 mmHg, 8.0 in. Hg)
With ventilation
When applying more than 67 kPa (500 mmHg, 19 in. Hg)
of the vacuum, check if there is any leakage of the vacu-
um.
Check the valve for sticking and heavy carbon deposits.

If a problem is found, replace it. ‘

(e)
9.

10.

1.

Reinstall the EGR valve with the new gasket.

INSPECT ACCELERATOR PEDAL POSITION SEN-
SOR (See page DI-27, DI-34 and DI-39)

INSPECT ENGINE SPEED SENSOR

(See page FU-113)

INSPECT INTAKE AIR TEMPERATURE SENSOR

(See page ED-7)



EMISSION CONTROL - I(EEXHAU)ST GAS RECIRCULATION (EGR) SYSTEM
urope

EC-11

12. INSPECT WATER TEMPERATURE SENSOR
(See page ED-5)

13. INSPECT TURBO PRESSURE SENSOR
(See page TC-17)



EC-12 EMISSION CONTROL - CATALYTIC CONVERTER FOR OXIDATION (CCo)
SYSTEM (Europe)

CATALYTIC CONVERTER FOR OXIDATION (CCo) SYSTEM
(Europe)

ON-VEHICLE INSPECTION

1. INSPECT EXHAUST PIPE ASSEMBLY

(a) Check the connections for looseness or damage.

(b) Check the clamps for weakness, cracks or damage.

2. INSPECT CCo

Check for dents or damage.

If any part of the protector is damaged or dented to the extent that it contacts the CCo, repair or replace it.

EC08l-01



EMISSION CONTROL - CATALYTIC CONVERTER FOR OXIDATION (CCo)

SYSTEM (Europe)

EC-13

COMPONENTS

EC08J-01

62 (632, 46)

4 Non-reusable part

['N-m (kgf-cm, ft-Ibf) |:

@ Gasket

Compression Spring

Specified torque

Front Exhaust Pipe

& Gasket

B0S614
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ELECTRONIC CONTROL DIESEL

ECDSYSTEM ...t ED-1
ECD MAIN RELAY ..........cciiiieennns. ED-3
SPILL VALVE RELAY ...........cooiveee ED4
WATER TEMPERATURE SENSOR ........ ED-5
FUEL TEMPERATURE SENSOR .......... ED-6
INTAKE AIR TEMPERATURE SENSOR....... ED-7
CRANKSHAFT POSITION SENSOR ........ ED-8
ACCELPEDAL ..........ovvviiiieinnn, ED-9
SHIFT POSITION SWITCH (M/T) .......... ED-12
ELECTRONIC DRIVING UNIT (EDU) ....... ED-15

ENGINEECU ... ED-16






ED-1
ELECTRONIC CONTROL DIESEL —_ECD SYSTEM

ECD SYSTEM

PRECAUTION

1. BEFORE WORKING ON FUEL SYSTEM, DISCON-
NECT NEGATIVE (-) TERMINAL CABLE FROM BAT-
TERY

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.

2. DO NOT SMOKE OR WORK NEAR AN OPEN FLAME
WHEN WORKING ON FUEL SYSTEM

3. KEEP DIESEL FUEL AWAY FROM RUBBER OR
LEATHER PARTS

4. AIRINDUCTION SYSTEM

(@) Separation of the engine oil dipstick, oil filler cap, PCV m
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 throtile 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.

EDO0I-02



ED-2

ELECTRONIC CONTROL DIESEL — ECD SYSTEM

Lock

/™~

S

Press Down

B01172

P03245

Insert

B01173

(h)

(i)

Care is required when pulling out and inserting wiring con-

nectors.

(1) Release the lock and pull out the connector, pulling
on the connectors.

(2) Fully insert the connector and check that it locked.

When inspecting a connector with a volt/ohmmeter.

(1) Carefully take out the water—proofingrubber if it is a
water—proof type connector.

(2) Insertthe test probe in to the connector from the wir-
ing side when checking the continuity, amperage or
voltage.

(3) Do not apply unnecessary force to the terminal.

(4) After checking, install the water—proofing rubber on
the connector securely.



ED-3

ELECTRONIC CONTROL DIESEL - ECD MAIN RELAY

ECD Main Relay

B04893

Ohmmeter
No 2 1 Ohmmeter
Continuity Continuity
OO % OO
D
l R J
4 3
B04910
Qbhmmeter 4
Continuity
O eal)
co
l_[_/ =
4 |
Battery@@

4911

ECD MAIN RELAY

INSPECTION
1. REMOVE RELAY BOX COVER
2. REMOVE ECD MAIN RELAY (Marking: ECD)

EDO00J-02

3. INSPECT ECD MAIN RELAY
(@) Inspect the relay continuity.
(1) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.
If there is no continuity, replace the relay.
(2) Check that there is no continuity between terminals
2 and 4.

If there is continuity, replace the relay. m

(b) Inspect the relay operation.
(1)  Apply battery positive voltage across terminals 1
and 3.
(2) Using an ohmmeter, check that there is continuity
between terminals 2 and 4.
If there is no continuity, replace the relay.
4. REINSTALL ECD MAIN RELAY
5. REINSTALL RELAY BOX COVER



ED-4

ELECTRONIC CONTROL DIESEL — SPILL VALVE RELAY

Spill Valve Relay

B05810

5

3

No
Continuity

Onmmete

0
OO
T

502036

/

5
3

Continuity

@O

Battery

[Q]
00

Ohmmeter

S02044

SPILL VALVE RELAY

INSPECTION

1. REMOVE LH COWL SIDE R/B
2. REMOVE SPILL VALVE RELAY

ED021-01

3. INSPECT SPILL VALVE RELAY CONTINUITY

(a) Using an ohmmeter, chick that there is continuity between
terminals 1 and 2.

If there is no continuity, replace the relay.

(b) Checkthatthere is no continuity between terminals 3 and
5.

If there is continuity, replace the relay.

4. INSPECT SPILL VALVE RELAY OPERATION

(a) Apply battery positive voltage across terminals 1and 2.

(b) Using an ohmmeter, check that there is continuity be-
tween terminais 3 and 5.

If there is no continuity, replace the relay.

5. REINSTALL SPILL VALVE RELAY

6. REINSTALL LH COWL SIDE R/B



ED-5
ELECTRONIC CONTROL DIESEL — WATER TEMPERATURE SENSOR

WATER TEMPERATURE SENSOR

INSPECTION

1. DRAIN ENGINE COOLANT

2. 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 chmmeter, measure the resistance between the ter-
minals.
Resistance: Refer to the chart graph
If the resistance is not as specified, replace the water tempera-

28 [ ture sensor.

4. REINSTALL WATER TEMPERATURE SENSOR
150 (@) Using a 19 mm deep socket wrench, install a new gasket
. r and the sensor.

Torque: 20.4 N-m (200 kgf-cm, 15 ft-1bf)
(b) Connect the sensor connector.
5. REINSTALL WITH ENGINE COOLANT
(See page CO-2)

Resistance kQ
nN

o
o

oo
o ©

o
L

50 020 40 60 80 100
) (32) (68)(104)(130)(176) (212
gglégg Temperature °C (nF) 717274




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 gasket.

2. INSPECT FUEL TEMPERATURE SENSOR
(See page ED-5)

EDOON-02

3. REINSTALL FUEL TEMPERATURE SENSOR

(@) Using a 19 mm deep socket wrench, install a new gasket
and the sensor.
Torque: 21.6 N-m (220 kgf.cm, 16.5 ft.1bf)

(b) Connect the sensor connector.



ED-7

ELECTRONIC CONTROL DIESEL — INTAKE AIR TEMPERATURE SENSOR

1.
(a)
(b)

INTAKE AIR TEMPERATURE
SENSOR
INSPECTION

ED00O-02

REMOVE INTAKE AIR TEMPERATURE SENSOR
Disconnect the sensor connector.

Using a 22 mm deep socket wrench, remove the intake
air temperature sensor.

INSPECT INTAKE AIR TEMPERATURE SENSOR

(See page ED-5)

REINSTALL INTAKE AIR TEMPERATURE SENSOR
Using a 21 mm deep socket wrench, install a new gasket
and the sensor.

Torque: 29 N-m (300 kgf-cm, 21 ft.1bf)

Connect the sensor connector.




ED-8

ELECTRONIC CONTROL DIESEL _— CRANKSHAFT POSITION SENSOR

B_JL‘:}j )| ) Ohmmeter
<= | E%‘ 0
) WAL 00

CRANKSHAFT POSITION SENSOR

INSPECTION

NOTICE:

”Cold” and "Hot” in the following sentences express the

temperature of the sensors themselves. "Cold” is from

-10°C (14°F) to 50°C (122°F) and "Hot” is from 50°C

(122°F) to 100°C (212°F).

1. DISCONNECT CRANKSHAFT POSITION SENSOR
CONNECTOR

2. INSPECT CRANKSHAFT POSITION SENSOR

Using an ohmmeter, measure the resistance between termi-

nals.

—

B05716

Resistance:
Cold 19-320Q
Hot 24-37Q

if the resistance is not as specified, replace the crankshaft posi-
tion sensor.
NOTICE:
Be careful not drop and shock the sensor.
HINT:
Apply engine oil to the O—ring.
Torque: 5 N-m, (50 kgf-cm, 44 in..Ibf)
3. RECONNECT CRANKSHAFT POSITION SENSOR



ED-9
ELECTRONIC CONTROL DIESEL - ACCEL PEDAL

ACCEL PEDAL
COMPONENTS

Accel Pedal Assembly

B05717




ED-10
ELECTRONIC CONTROL DIESEL - ACCEL PEDAL

EDQOR-02

REMOVAL

REMOVE ACCELERATOR PEDAL ASSEMBLY

(@) Disconnect the 2 connectors.

(b) Remove 3 bolts and accelerator pedal assembly.

B05718




ED-11
ELECTRONIC CONTROL DIESEL — ACCEL PEDAL

ED00S-02

INSTALLATION
INSTALL ACCELERATOR PEDAL ASSEMBLY

(@) Install the accelerator pedal assembly with the 3 bolts.
(b) Connect the 2 connectors.

B05718




ED-12

ELECTRONIC CONTROL DIESEL — SHIFT POSITION SWITCH (M/T)

B05793

SHIFT POSITION SWITCH (M/T)

ON-VEHICLE INSPECTION
INSPECT SHIFT POSITION SWITCH CONTINUITY
(@) Disconnect the switch connector.

EDo22-01

(b) Using an ohmmeter, check the switch continuity.

Continuity:
Transmission position Specified continuity
1 Continuity
Others No continuity

If continuity is not as specified, replace the shift position switch.
(c) Reconnect the switch connector.



ED-13
ELECTRONIC CONTROL DIESEL — SHIFT POSITION SWITCH (M/T)

ED023-01

REMOVAL
1. REMOVE TRANSMISSION

2. REMOVE SHIFT POSITION SWITCH
(a) Using SST, remove the shift position switch.
SST 09817-16011
(b) Remove the gasket from the shift position switch.




ED-14
ELECTRONIC CONTROL DIESEL _—~ SHIFT POSITION SWITCH (M/T)

ED024-01

INSTALLATION
1. INSTALL SHIFT POSITION SWITCH
(@) Install a new gasket to the shift position switch.
(b) Using SST, install the shift position switch.
Torque: 44.1 N-m (450 kgf-cm, 33 ft-1bf)
SST 09817-16011
2. INSTAL TRANSMISSION




ED-15
ELECTRONIC CONTROL DIESEL — ELECTRONIC DRIVING UNIT (EDU)

ELECTRONIC DRIVING UNIT (EDU)

INSPECTION

1. REMOVE EDU

(a) Disconnect the connector.

(b) Remove the 2 bolts, 2 nuts, and EDU.
(c) Disconnect the ground wire.

2. INSPECT EDU (See page DI-71)

3. INSTALL EDU

B05719

(@) Install the EDU and ground wire with the 2 bolts and 2
nuts.
(b) Connect the connector.



ED-16

ELECTRONIC CONTROL DIESEL - ENGINE ECU

ENGINE ECU
COMPONENTS

SFOQ0-04

ECU Connector

ECU Bracket L

ECU
Bracket

Engine
ECU

Engine ECU and Bracket Assembly

Lower No.2
Finish Panel

Glove Compartment Door

B05800




ED-17
ELECTRONIC CONTROL DIESEL - ENGINE ECU

INSPECTION
HINT:
The ECD circuit can be checked by measuring the resistance
and voltage at the wiring connectors of the engine ECU.
1. REMOVE ENGINE ECU FROM VEHICLE BODY
2. INSPECT VOLTAGE OF ENGINE ECU
(See page DI-17)
3. INSPECT RESISTANCE OF ECD CIRCUITRY

ED026-01

Terminals Condition STD resistance (Q)
THA-E2 Intake air temp. 20°C (68°F) 20-30k
THF - E2 Fuel temp. 20°C (68°F) 20-3.0k
THW - E2 Coolant temp. 80°C (176°F) 02-04k
TDC+-TDC— Cold (-10°C (14°F) to 50°C (122°F)) 19-32
TDC+~TDC- Hot (50°C (122°F) to 100°C (212°F)) 24-37
NE+ — NE- - ' 205 —255
TCV-+B - 10-16
EGR-+B - 11-18
EGRC - +B 25°C (77°F) 3040
S/TH-+B 25°C (77°F) . 3040
PA-+B 25°C (7T7°F) 3040
SVR-+B - 60-80
IREL — EO1 - 4-8
MREL - EQ1 - 60— 80

(@) Turn the ignition switch OFF.
(b) Disconnect the 4 connectors from the engine ECU.
(c) Measure the resistance between each terminal of the wir-
ing connectors.
NOTICE:
« Do not touch the engine ECU terminals.
«  Thetester probe should be inserted in the wiring con-
nector from the wiring side

BR1333
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FU-1
ENGINE FUEL - FUEL FILTER

FUEL FILTER

REPLACEMENT

1. DISCONNECT FUEL FILTER WARNING SWITCH CON-
NECTOR

2. DRAIN FUEL FROM FUEL FILTER

(a) Install a vinyl hose to the drain cock, and insert the other
end of the vinyl hose in a container.

(b) Loosen the drain plug, and drain the fuel.

FUO4AW-01

3. REPLACE FUEL FILTER

(@) Remove the fuel filter.
Using SST, remove the fuel filter.
SST 09228-64040

(b) Remove the fuel filier warning switch from the fuel filter.
Using pliers, remove the warning switch and O—ring.
NOTICE:
Be careful not to damage the warning switch.
(c) Install the fuel filter warning switch to new fuel filter.
(1) Install a new O-ring to the warning switch.
(2) Apply fuel to the O—ring of the warning switch.
(3) Install the warning switch to a new fuel filter by hand.

B05397

(d) Install a new fuel filter. ~
(1) Check and clean the fuel filter installation surface.
(2) Apply fuel to the gasket of a new fuel filter.
(3) Lightly screw the fuel filter into place, and tighten it
until the gasket comes into contact with the seat.
~ (4) Tighten it additional 3/4 turn by hand.
4. REPLACE FUEL PREFILTER
(@) Remove the fuel prefilter assembly.
B05396 (1) Disconnect the 2 fuel hoses.

(2) Remove the 2 nuts and fuel prefilter assembly from
the bracket.



FU-2

B05721

(b)

(©)

5.

7.

ENGINE FUEL — FUELFILTER

Remove the fuel prefilter.

(1) Remove the bolt and gasket.

(2) Remove the upper body from the lower body.

(3) Remove the gasket from the upper body.

(4) Remove the filter, 2 gaskets, spring plate and
spring.

Install a new prefilter.

(1) Install a new gasket to the upper body.

(2) Place the spring, spring plate, a new filter, 2 new
gaskets and the upper body to the lower body.

(8) Install a new gasket and the bolt.

Torque: 16.7 N-m (170 kgf-cm, 12 ft-1bf)

Install the fuel prefilter assembly.

(1) Install the fuel prefilter with the 2 nuts.

Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)

(2) Connect the 2 fuel hoses.

FILL FUEL FILTER WITH FUEL

Operate the hand pump until you feel more resistance.
6.

CONNECT FUEL FILTER WARNING SWITCH CON-
NECTOR
START ENGINE AND CHECK FOR FUEL LEAKS



FU-3
ENGINE FUEL — FUEL DAMPER

FUEL DAMPER

REPLACEMENT
1. DRAIN FUEL FILTER AND DAMPER
(See page FU-1)

Fuosx-01

2. REPLACE FUEL DAMPER
(a) Remove the fuel damper.
(1) Disconnect the 2 fuel hoses.
(2) Remove the 2 bolts and fuel damper.
(b) Install the fuel damper.
(1) Install the fuel damper with the 2 bolts.
Torque: 7.5 N-m (80 kgf-cm, 66 in..1bf)
(2) Connect the 2 fuel hoses.

3. FILL FUEL FILTER AND DAMPER WITH FUEL -
(See page FU-1) FU
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ENGINE FUEL - FUEL HEATER

Fuel Heater

Ohmmeter

0

Ohmmeter

00

Ohmmeter

Q]

QO

FUEL HEATER

INSPECTION

1. REMOVE FUEL HEATER

(@) Disconnect the fuel heater connector.

(b) Remove the screws, cover and fuel heater.
(c) Remove the O—ring from the fuel heater.

FUOI1W-02

2. INSPECT FUEL HEATER
(a) Apply a vacuum of 34.7 = 5.3 kPa (260 *+ 40 mmHg,
10.24 + 1.57 in.Hg) or more to the vacuum switch port.
(b) Using an ohmmeter, measure the resistance between ter-
minal 1 and the switch body.
Resistance: 0.5 - 2.0 Q at 20°C (68°F)
If the resistance is not as specified, replace the fuel heater and
vacuum switch assembly.

3. INSPECT VACUUM SWITCH CONTINUITY

Using an ohmmeter, check that there is no continuity between
terminal 1 and the switch body.

If continuity is not as specified, replace the fuel heater and vac-
uum switch assembly.

4. INSPECT VACUUM SWITCH OPERATION

(@) Apply a vacuum of 34.7 + 5.3 kPa (260 + 40 mmHg,
10.24 * 1.57 in.Hg) or more to the vacuum switch port.

(b) Using an chmmeter, check that there is continuity be-
tween terminal 1 and the switch body.

If operation is not as specified, replace the fuel heater and vacu-

um switch assembly.

5. REINSTALL FUEL HEATER

(@) Install a new O—ring to the fuel heater.

(b) Instal the fuel heater and cover with the 2 screws.
Torque: 1.96 N-m (20 kgf-cm, 17 in.-1bf)

(c) Connect the fuel heater connector.



ENGINE FUEL — INJECTION NOZZLE (1HZ)

FU-5

INJECTION NOZZLE (1H2)

FUO4Y-01

COMPONENTS

Intake Pipe

Clamp

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

Injection Pipe

14.7 (150, 11)

Clamp

29.4(300,22)

®—— & Gasket

Injection Nozzie
63.7 (650, 47)

Nozzle Seat
¢ Gasket

805286
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ENGINE FUEL — INJECTION NOZZLE (1HZ)

Nozzle Assembly

3

Nozzle Holder
Retaining Nut

46.58 (475, 34)

[ N-m (kgf-cm, ft-Ibf) | : Specified torque

Distance Piece

Pressure Spring
Nozzle Holder Body

Pressure Pin

Indication Ring

\é@%

Adjusting shim

/ N,

P25610
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ENGINE FUEL - INJECTION NOZZLE (1HZ)

FU2778

EM8629

FU2757

FU04Z-01

REMOVAL
1. REMOVE INTAKE PIPE (See page EM—48)

L

REMOVE INJECTION PIPES

Remove the 4 nuts and 2 clamps from the intake manifold.
Remove the 2 nuts and 2 clamps.

Loosen the 6 union nuts of the injection pipes from the in-
jection pump.

eTe

o
S—

(d) Loosen the 6 union nuts of the injection pipes from the in-
jection nozzles.

(e) Remove the 6 injection pipes.

(f) Remove the 2 injection pipe clamps.

3. REMOVE NOZZLE LEAKAGE PIPE

(a) Disconnect the fuel return hose from the nozzle leakage
pipe.

(b) Remove the 6 nuts, nozzle leakage pipe and 6 gaskets.

4. REMOVE INJECTION NOZZLES
Using SST, remove the 6 injection nozzles, 6 seats and 6 gas-
kets.
SST 09268-64010 (09268—64020)
HINT:
Arrange the injection nozzles in correct order.
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ENGINE FUEL - INJECTION NOZZLE (1HZ)

FUOOR-02

DISASSEMBLY
DISASSEMBLE INJECTION NOZZLES
(@) Using SST, remove the nozzle holder body.
SST  09268-64010 (0926864020, 09268—64030)
NOTICE:
When disassembling the nozzle, be careful not to drop the
inner parts.
(b) Remove the pressure spring, shim, pressure pin, dis-

tance piece, nozzle assembly and identification ring.
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ENGINE FUEL _— INJECTION NOZZLE (1HZ)
INSPECTION
1.  NOZZLE CLEANING
(@) Towashthe nozzles, use a wooden stick and brass brush.
Wash them in clean diesel fuel.
HINT:

Do not touch the nozzle mating surface with your fingers.

FU00s-02

(b) Using a wooden stick, remove the carbon adhering to the
nozzle needle tip.

FU1349 -
FU

(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.

FU1350

2. INSPECT NOZZLE ASSEMBLY

(@) Wash the nozzle in clean diesel fuel.

HINT:

Do not touch the nozzle mating surface with your fingers.

(b)  Tilt the nozzle body about 60 degrees and pull the needle
out about one third of its length.

S
‘(‘ About 60 degrees

FU1351

(c) When released, the needle should sink down into 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.

FU1352
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ENGINE FUEL — INJECTION NOZZLE (1HZ)

> SST

|

FU1353

FU0OT-02

REASSEMBLY
ASSEMBLE INJECTION NOZZLE HOLDERS

(a) Assemble the nozzle holder retaining nut, the nozzle as-
sembly, distance piece, pressure pin, pressure spring,
adjusting shim, identification ring and nozzle holder body,
and finger tighten the retaining nut.

(b) Using SST, tighten the nozzle holder body.
SST 09268-64010 (09268-64020, 09268—64030)
Torque: 46.58 N-m (475 kgf.cm, 34 ft.Ibf)

NOTICE:

Over torquing could cause nozzle deformation and needle

adhesion or other defects.

2. PERFORM PRESSURE AND SPRAY PATTERN TEST
(See page FU-11)
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ENGINE FUEL — INJECTION NOZZLE (1HZ)

FU2702

FU2728

Fuoou-o2

TEST

1. INJECTION PRESSURE TEST

(@) 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 siowly and observe the pressure
gauge.

(d) Read the pressure gauge just as the injection pressure
begins to drop.
Opening pressure:
New nozzle:

M/T 14,710 — 15,690 kPa
AT White indication ring | (150 — 160 kgf/cm2, 2,133 — 2,276 psi)
AT Brown indication ring 15,690 — 16,671 kPa

(180 — 170 kgffcm?, 2,276 — 2,418 psi)

Reused nozzie:

M/T 14,220 — 15,200 kPa
AT White indication ring | (145 — 155 kgf/cm?, 2,062 — 2,205 psi)
AT Brown indication ring 15,200 — 16,181 kPa

(155 — 165 kgflem?, 2,205 — 2,347 psi)

HINT:
Proper nozzle operation can be determined by a switching
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.

Adjusting opening pressure:

wWT 14,220 - 15,200 kPa
AT White indication ring | (145 — 155 kgf/cm?, 2,062 — 2,205 psi)
AT Brown indication ring 15,200 - 16,181 kPa

(155 - 165 kgt/em?, 2,205 — 2,347 psi)
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ENGINE FUEL - INJECTION NOZZLE (1HZ)

Adjusting shim thickness:

mm (in.) mm (in.) mm (in.)
0.900 (0.0354) 1.275 (0.0502) 1.850 (0.0650)
0.925 (0.0364) 1.300 (0.0512) 1.675 (0.0659)
0.950 (0.0374) 1.325 (0.0522) 1.700 (0.0669)
0.975 (0.0384) 1.350 (0.0531) 1.725 (0.0679)

1.000 (0.0394)

1.375 (0.0541)

1.750 (0.0689)

1.025 (0.0404)

1.400 (0.0551)

1.775 (0.0699)

1.050 (0.0413)

1.425 (0.0561)

1.800 (0.0709)

1.075 (0.0423)

1.450 (0.0571)

1.825 (0.0719)

1.100 (0.0433)

1.475 (0.0581)

1.850 (0.0728)

1.125 (0.0443)

1.500 (0.0591)

1.875 (0.0738)

1.150 (0.0453)

1.525 (0.0600)

1.900 (0.0748)

1.175 (0.0463)

1.550 (0.0610)

1.200 (0.0472)

1.575 (0.0620)

(

(
1.925 (0.0758)
1.950 (0.0768)

1.225 (0.0482)

1.600 (0.0630)

1.250 (0.0492)

1.625 (0.0640)

Good

Faulty

FU1347

Faulty

[ X X ¥ ¥

FU1481

HINT:

e Varying the adjusting shim thickness by 0.025 mm
(0.0010 in.) changes the injection pressure by about 470
kPa (4.8 kgf/cm?2, 68 psi).

«  Only one adjusting shim should be used.

(e) There should be dripping after injection.

2. LEAKAGE TEST

While maintaining pressure at about 981 ~ 1,961 kPa (10 - 20
kgf/cm?2, 142 — 284 psi) below opening pressure (adjust by tes-
ter handle), check that there is no dripping for 10 seconds from
the injection hole or around the retaining nut.

If the nozzle drips with in 10 seconds, replace or clean and over-
haul the nozzle assembly.

3. SPRAY PATTERN TEST

(@) 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.
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ENGINE FUEL — INJECTION NOZZLE (1HZ)

FU2756

FU050-01

INSTALLATION

1.
()

INSTALL INJECTION NOZZLES
Place 6 new gaskets and the 6 nozzle seats into the injec-
tion nozzle holes of the cylinder head.

(b) Using SST, install the 6 injection nozzles.
SST 09268-64010 (09268—64020)
Torque: 63.7 N-m (650 kgf-cm, 47 ft.1bf)

HINT:

Australia A/T:

Install the injection nozzle either with the combination (A) or (B).
(A)

Cylinder Indication ring
1,2and 3 White
4,5and 6 Brown

(B)

Cylinder Indication ring
1,2and 3 Brown
4,5and 6 White

NOTICE:

Over torquing could cause nozzle deformation and needle
adhesion or other defects.

INSTALL NOZZLE LEAKAGE PIPE

Install 6 new gaskets and the leakage pipe with the 6 nuts.
Torque: 29.4 N-m (300 kgf-cm, 22 ft.1bf)

Connect the fuel return hose to the leakage pipe.
INSTALL INJECTION PIPES

Place the 2 injection pipe clamps on the intake manifold.
Attach the 6 injection pipes to the injection nozzles and
injection pump.

Tighten the 6 union nuts to the injection nozzle.
Torque: 14.7 N-m (150 kgf-cm, 11 ft.1bf)



ENGINE FUEL — INJECTION NOZZLE (1HZ)

B05287

Tighten the 6 union nuts to the injection pump.
Torque: 14.7 N-m (150 kgf-cm, 11 ft.1bf)

install the 2 clamps with the 2 nuts

Torque: 6.4 N-m (65 kgf-cm, in.Ibf)

install the 2 clamps with the 4 nuts

Torque: 6.4 N-m (65 kgf-cm, in.-Ibf)

INSTALL INTAKE PIPE (See page EM—66)

START ENGINE AND CHECK FOR FUEL LEAKAGE



FU-15
ENGINE FUEL - INJECTION NOZZLE (1HD-T)

INJECTION NOZZLE (1HD-T)
COMPONENTS

FU051-01

Intake Pipe

- T 123(125,9) |
® Gasket __--~ i I
K

Nozzle Leakage

[}
. Washer_ 5

& . Pipe
&
\ | ‘\\ R . R
N Injection Pipe
\ +\. Nozzle Holder
Vacuum hose \ "\ Clamp Injection Nozzle
\ e > S ¢ O-Ring

L% W\ f ¢ Nozzle Seat

805288
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ENGINE FUEL - INJECTION NOZZLE (1HD-T)

No.1 Pressure Spring

No.1 Pressure Pin

Adjusting shim

Distance Piece

Nozzle Assembly

: Straight Pin - -
Nozzle Holder P
Retaining Nut P

7
~ - g
-~
-~
-~
~
re
§ ) -
-~
- - g
r
[
I
I
!
! Nozzle Holder Body
I
!
: P Adjusting shim
7~
L
Capsule Sub—Assembly

| N-m (kgf-cm, ft-Ibf) | : Specified torque

B05289




FU-17
ENGINE FUEL — INJECTION NOZZLE (1HD-T)

REMOVAL

1. REMOVE INTAKE PIPE (See page EM—48)

FL0s2-01

2. DISCONNECT INJECTION PIPES
Loosen the 6 union nuts from the 6 injection nozzles.

3. REMOVE NOZZLE LEAKAGE PIPE

(@) Disconnect the fuel return hose from the nozzle leakage
pipe.

(b) Disconnect the hose clamp from the nozzle leakage pipe.

(c) Remove the 6 hollow bolts, nozzle leakage pipe and 12
gaskets.

B05290

4. REMOVE INJECTION NOZZLES

(a) Remove the 6 bolts, 6 washers, 6 nozzle holder clamps,
6 injection nozzles and 6 seats.

(b) Remove the O-ring from the injection nozzle.

HINT:

Arrange the injection nozzles in correct order.

FU2755
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FU2821

ENGINE FUEL — INJECTION NOZZLE (1HD-T)

Fup29-02

DISASSEMBLY

DISASSEMBLE INJECTION NOZZLES

(a) Remove the nozzle holder retaining nut.

NOTICE:

When disassembling the nozzle, be careful not to drop the
inner parts.

(b) Disassemble the injection nozzle.



FU-19

ENGINE FUEL - INJECTION NOZZLE (1HD-T)

U

FU0559

FU2748

FU2749

FU0562

" One third of

its length

FU2771

FU02A-02

INSPECTION

1. NOZZLE CLEANING

(@) Towashthe nozzles, use a wooden stick and brass brush.
Wash them in clean diesel fuel.

HINT:

Do not touch the nozzle mating surfaces with your fingers.

(b) Using a wooden stick, remove the carbon adhering to the
nozzle needle tip.

(c) Using abrass 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

(@) 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 degrees and pull the needle
out about one third of its length.
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ENGINE FUEL - INJECTION NOZZLE (1HD-T)

FU2772

() When released, the needle should stick down into 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.
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ENGINE FUEL - INJECTION NOZZLE (1HD-T)

ADJUSTMENT

1. ADJUST PRE-LIFT

NOTICE:

pre-lift adjustment requires great precision, so when do-
ing this operation, make sure everything is clean and that
no foreign substances are trapped.

FU053-01

(@) Install the SST to the dial indicator so that the protrusion
shown in the illustration is 2.0 mm (0.079 in.) or less.
SST 09268-17010

(b) Set the dial indicator scale to 0 mm (0 in.) on top of the
SST or the surface plate.
SST 09268-17010

FU2902

(c) Place the nozzle sub—assembly, distance piece, 2
straight pins and No.1 pressure pin on the SST as shown
SST

in the illustration.
@ SST

SST 09268-17010
FU2898 FU2899 B05292
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ENGINE FUEL _— INJECTION NOZZLE (1HD-T)

Dimension .2

—— SST

FU2004

FU2900 B05293

SST

SST

FU2902

Straight Pin

Capsule
Sub—-Assembly

%T < Nozzle Holder Body

Adjusting Shim

FU2897

(d)

(e)

()

(e}

Install SST holes to the straight pins and measure dimen-
sion L2.

SST 09268-17010

Dimension L2 (Reference) = 4.70 mm (0.1850 in.)

Install the SST to the dial indicator so that the protrusion
shown in the illustration is 7.0 mm (0.276 in.) or less.
SST 09268-17010

Set the dial indicator scale to 0 mm (0 in.) on top of the
SST or the surface plate.
SST 09268-17010

Place the adjusting shim, the capsule sub—assembly and
straight pins on the nozzle holder body.



ENGINE FUEL -

INJECTION NOZZLE (1HD-T)

FU-23

FU2903
FU2814

Dimension L1

_ 1
) T

B05294

(h)

(i)

If the pre—lift dimension is not as specified, change the adjust-

Install SST holes to the straight pins and measure dimen-

sion L1.

SST 09268-17010
Dimension L1 (Reference) = 4.77 mm (0.1878 in.)
Subtract the dimension L2 from the dimension L1 .

Pre-lift= L1 -L2

Pre-lift: 0.06 — 0.08 mm (0.00236 — 0.00315 in.)

ing shim on the top of the capsule sub—assembly.

Adjusting shim:

mm (in.) mm (in.) mm (in.)
0.700 (0.0276) 1.310 (0.0516) 1.520 (0.0598)
0.750 (0.0295) 1.320 (0.0520) 1.530 (0.0602)
0.800 (0.0315) 1.330 (0.0524) 1.540 (0.0606)
0.850 (0.0335) 1.340 (0.0528) 1.550 (0.0610)
0.900 (0.0354) 1.350 (0.0531) 1.560 (0.0614)
0.950 (0.0374) 1.360 (0.0535) 1.570 (0.0618)
0.975 (0.0384) 1.370 (0.0539) 1.580 (0.0622)

1.000 (0.0394)

1.380 (0.0543)

1.590 (0.0626)

1.025 (0.0404)

1.390 (0.0547)

1.600 (0.0630)

1.050 (0.0413)

1.400 (0.0551)

1.610 (0.0634)

1.075 (0.0423)

1.410(0.0555)

1.620 (0.0638)

1.100 (0.0433)

1.420 (0.0559)

1.630 (0.0641)

1.125 (0.0443)

1.430 (0.0563)

1.640 (0.0646)

1.150 (0.0453)

1.440 (0.0567)

1.650 (0.0650)

1.175 (0.0463)

1.450 (0.0571)

1.660 (0.0654)

1.200 (0.0472)

1.460 (0.0575)

1.670 (0.0657)

1.225 (0.0482)

1.470 (0.0579)

1.680 (0.0661)

1.250 (0.0492)

1.480 (0.0583)

1.690 (0.0665)

1.280 (0.0504)

1.490 (0.0587)

1.700 (0.0669)

1.290 (0.0508)

1.500 (0.0591)

1.750 (0.0689)

1.300 (0.0512)

1.510 (0.0594)

1.800 (0.0709)

HINT:
If the shim is made thicker, the pre-lift is decreased.
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—_—

Leave gap

FU2908

FU2913 B05382

1)

FU2892

(g
)

FU2750

ENGINE FUEL - INJECTION NOZZLE (1HD-T)

2. CHECK NO.2 OPENING PRESSURE
(a) Loosen by 1 or 2 turns the plug screw of the capsule sub—
assembly with SST.
SST 09268-17010
HINT:
When the plug screw is loosened by 1 or 2 turns, the prelift
from installation in the nozzle holder becomes 0 mm (0 in.).

Assemble these parts:

(1)  Nozzle holder body

(2) Adjusting shim selected in step 1 above

(8) Capsule sub—assembly in the condition from step 2
(a)

(4) No.1 pressure pin

(5) Distance piece

(6) Straight pins

(7) Nozzle sub—assembly

(8) Retaining nut

NOTICE:

Do not assemble the No.1 pressure spring and adjusting
shim for adjustment of the No.1 opening pressure.

(b)

HINT:
Align the holes of the nozzle body, distance piece and nozzle
holder body.
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ENGINE FUEL - INJECTION NOZZLE (1HD-T)
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(c) Using a 14 mm deep socket wrench, torque the retaining
nut.
Torque: 34.3 N-m (350 kgf-cm, 25 ft.1bf)
NOTICE:
Over torquing could cause the nozzle deformation and the
needle adhesion or other defects.

(d) Install the injection nozzle to the injection nozzie hand
tester and bleed air from the union nut.

CAUTION:

Do not place your finger over the nozzle injection hole.

(e) Pump the tester handie a few times as fast as possible to
discharge the carbon from the injection hole.

()  Pump the tester handie slowly and observe the pressure
gauge.
() Read the pressure gauge just as the injection pressure
begins to drop.
No.2 opening pressure (Inspection pressure):
13,239 - 14,220 kPa
(135 — 145 kgf/cm2, 1,920 — 2,062 psi)
HINT:
Proper nozzle operation can be determined by a swishing
sound.
If the opening pressure is not as specified, replace the capsule
sub—assembly.
HINT:
The No.2 opening pressure is already adjusted for the new cap-
sule sub—assembly.

(h) There should be no dripping after injection.
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(i)

HINT:

HINT:

After checking the No.2 opening pressure, remove the
capsule sub—assembly and tighten the plug screw with
SST.

SST 09268-17010

Torque: 2.5 N-m (25 kgf.-cm, 21 in..Ibf)

ADJUST NO.1 OPENING PRESSURE

Assemble the nozzle holder body, adjusting shim se-
lected in step 1, the capsule sub—assembly, adjusting
shim for adjustment of No.1 opening pressure, No.1 pres-
sure spring, No.1 pressure pin, distance piece, 2 straight
pins and nozzle sub—assembly, and finger tighten the re-
tainer nut.

Align the holes of the nozzle body, distance piece and
nozzle holder body.

When the thickness of the originally used adjusting shim
is not known, use a shim 1.5 mm (0.56 in.) thick instead.
Read the pressure gauge just as the injection pressure
begins to drop. (See Steps (c) to (g) in step 1 above)
No.1 opening pressure:

17,652 — 18,633 kPa

(180 — 190 kgf/cm2, 2,560 — 2,702 psi)

Proper nozzle operation can be determined by a swishing
sound.

If the opening pressure is not as specified, disassemble the
nozzle and change the adjusting shim on the top of the No.1
pressure spring.
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Adjusting shim thickness:

mm (in.)

mm (in.)

mm (in.)

0.700 (0.0276)

1.310 (0.0516)

1.520 (0.0598)

0.750 (0.0295)

1.320 (0.0520)

1.530 (0.0602)

0.800 (0.0315)

1.330 (0.0524)

1.540 (0.0606)

0.850 (0.0335)

1.340 (0.0528)

1.550 (0.0610)

0.900 (0.0354)

1.350 (0.0531)

1.560 (0.0614)

0.950 (0.0374)

1.360 (0.0535)

1.570 (0.0618)

0.975 (0.0384)

1.370 (0.0539)

1.580 (0.0622)

1.000 (0.0394)

1.380 (0.0543)

1.590 (0.0626)

1.025 (0.0404)

1.390 (0.0547)

1.600 (0.0630)

1.050 (0.0413)

1.400 (0.0551)

1.610 (0.0634)

1.075 (0.0423)

1.410 (0.0555)

1.620 (0.0638)

1.100 (0.0433)

1.420 (0.0559)

1.630 (0.0641)

1.125 (0.0443)

1.430 (0.0563)

1.640 (0.0646)

1.150 (0.0453)

1.440 (0.0567)

1.650 (0.0650)

1.175 (0.0463)

1.450 (0.0571)

1.660 (0.0654)

1.200 (0.0472)

1.460 (0.0575)

1.670 (0.0657)

1.225 (0.0482)

1.470 (0.0579)

1.680 (0.0661)

1.250 (0.0492)

1.480 (0.0583)

1.690 (0.0665)

1.280 (0.0504)

1.490 (0.0587)

1.700 (0.0669)

1.290 (0.0508)

1.500 (0.0591)

1.750 (0.0689)

1.300 (0.0512)

1.510 (0.0594)

1.800 (0.0708)

HINT:

(c)

Varying the adjusting shim thickness by 0.01 mm
(0.0004 in.) changes the injection pressure by about

147 kPa (1.5 kg/cm?2, 21 psi).
Only one adjusting shim should be used.
There should be no dripping after injection.

(See step (h) in step 2 above)




FU-28

FU2750

ENGINE FUEL _— INJECTION NOZZLE (1HD-T) _

FU054-01

REASSEMBLY

1.
(a)

ASSEMBLE INJECTION NOZZLE HOLDERS
Assemble the nozzle holder body, adjusting shim, cap-
sule sub—assembly, adjusting shim, No.1 pressure
spring, No.1 pressure pin, distance piece, 2 straight pins
and nozzle sub—assembly, and finger tighten the retainer
nut.

HINT:

(b)

Align the holes of the nozzle body, distance piece and
nozzle holder body.

When the thickness of the originally used adjusting shim
is not known, use a shim 1.5 mm (0.56 in.) thick instead.

Using a 14 mm deep socket wrench, torque the retaining
nut.
Torque: 34.3 N-m (350 kgf.cm, 25 ft.1bf)

NOTICE:
Over torquing could cause the nozzle deformation and the
needle adhesion or other defects.
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TEST

1. LEAKAGE TEST

While maintaining pressure at about 981 — 1,961 kPa (10 — 20
kgf/cm? 142 — 284 psi), below No.1 opening pressure (adjust by
tester handle), check that there is not dripping for 10 seconds
from the injection hole or around the retaining nut.

If the nozzle drips within 10 seconds, replace or clean and over-
haul the nozzle assembly.

2. SPRAY PATTERN TEST

(@) The injection nozzle should shudder at a certain pumping
speed between 15 —60 times (old nozzle) or 30 — 60 times
(new nozzie) 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.
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FU0S5-01

INSTALLATION

()

(b)
(©)

3.

INSTALL INJECTION NOZZLES
Install a new O—ring to the injection nozzle.

Install 6 new nozzle seats into the injection nozzle holes
of the cylinder head.

Install the injection nozzles with the washer, nozzle holder
clamp and bolt. Install the 6 injection nozzies.

Torque: 39.2 N-m (400 kgf-cm, 29 ft-1bf)

INSTALL NOZZLE LEAKAGE PIPE

Install 12 new gaskets and the nozzle leakage pipe with
the 6 hollow bolts.

Torque: 12.3 N-m (125 kgf-cm, 9 ft.1bf)

Connect the fuel return hose to the nozzle leakage pipe.
Connect the hose clamp to the nozzle leakage pipe.

CONNECT INJECTION PIPES

Tighten the 6 union nuts to the 6 injection nozzles.

4.
5.

Torque: 24.5 N.-m (250 kgf-cm, 18 ft-1bf)
INSTALL INTAKE PIPE (See page EM-66)
START ENGINE AND CHECK FOR FUEL LEAKAGE
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INJECTION NOZZLE (1HD-FTE)

COMPONENTS
w/ EGR w/o EGR
Intake Pipe Assembly & Gasket Intake Pipe Assembly

i
.
i
& !
g 1
5 8 o |
N 5 |

-3 \
= \ :
- ] i
e 3 Vo2 H
% A \ ¥
\ '
—— ‘
> '
'

Nozzle Leakage Pipe

-4

')'{-Gasket

No.2 Cylinder Head Cover

No.1 Cylinder Head Cover

F Gasket
7x6
a— & Gasket

Injection Nozzle

Vacuum Hose

4 Non-reusable part

19 (186, 14) N e

No.3 Nozzle

[ N-m (kgf-cm, ft-Ibf) | : Specified torque

e,

Leakage Pipe |

Injection Pipe

24.5 (250, 18)

B05722
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No.2 Pressure Spring

No.2 Pressure Spring Seat
No.3 Pressure Spring Washer

Nozzle Assembly

Straight Pin

L e

Nozzle Needle & - <
Nozzle Holder O @ e -

Retaining Nut _ _ _
Nozzle Body / Tip PackTg -

N
) )
No.1 Pressure
Spring Seat Nozzle Holder Body
No.2 Pressure Spring Washer
(Adjusting Shim)

No.1 Pressure Spring

Co-TTTT"TT ™"\

Pressure Pin

No.1 Pressure Spring Washer
(Adjusting Shim)

[ N'm (kgf-cm, fi-Ibf) | : Specified torque

B05384
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REMOVAL

1. REMOVE INTAKE PIPE (See page EM-77)

2. REMOVE NO.1 AND NO.2 CYLINDER HEAD COVERS
(See page EM-77)

3. REMOVE NO.1 NOZZLE LEAKAGE PIPE

(a) Disconnect the fuel return hose from the No.1 nozzle
leakage pipe.

(b) Remove the nut holding the No.1 nozzle leakage pipe to
the cylinder head.

() Remove the 6 hollow bolts, 7 gaskets and No.1 nozzle
leakage pipe.

B05385
4 REMOVE INJECTION PIPES

(d)

B05387

(e)

(f)
(9)

Remove the bolt holding the No.3 nozzle leakage pipe to
the intake manifold.

Remove the 4 nuts and 2 clamps from the intake manifold.
Remove the bolt, nut and clamp.

Loosen the 6 union nuts of the injection pipes from the in-
jection nozzles.

Loosen the 6 union nuts of the injection pipes from the in-
jection pump.

Remove the 6 injection pipes.

Remove the 2 clamps.
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5. REMOVE NOZZLE HOLDER SEALS

Using a screwdriver, pry out the nozzle holder seals from the

cylinder head.

6. REMOVE INJECTION NOZZLES

(@) Remove the bolt and washer holding the nozzle holder
clamp to the cylinder head.

(b) Remove the 6 injection nozzles and seats from the cylin-
der head.

() Remove the O-ring from the injection nozzle.

HINT:

Arrange the injection nozzles in correct order.
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2

~

P22663

FU029-03

DISASSEMBLY

DISASSEMBLE INJECTION NOZZLES

(a) Remove the nozzle holder retaining nut.

NOTICE:

When disassembling the nozzle, careful not to drop the in-
ner parts.

(b) Disassemble the injection nozzle.
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g

FU0559

FU2748

FU2749

FU0562

its length

One third of

FU2771

INSPECTION

1. 'NOZZLE CLEANING

(@) Towash the nozzles, use a wooden stick and brass brush.
Wash them in clean diesel fuel.

HINT:

Do not touch the nozzle mating surfaces with your fingers.

(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
assembly.

2. INSPECT NOZZLE ASSEMBLY

(@) 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 degrees and pull the needle
out about one third of its length.
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() When released, the needle should stick down into 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 nozzie as-
sembly.

FU2772




FU-38

ENGINE FUEL _— INJECTION NOZZLE (1HD-FTE)

(10)

P22994

P23374

P23377

ADJUSTMENT
1. CHECK NO.2 OPENING PRESSURE
(@) Assemble these parts:
(1) Nozzle holder body
(2) No.1 pressure spring seat
(3) No.1 pressure spring washer (Adjusting shim)
(4) No.2 pressure spring
(5) SST
(6) Tip packing
(7) Straight pins
(8) No.3 pressure spring washer
(9) Nozzle assembly
(10) Retaining nut
SST 09268-17020
NOTICE:
Do not assemble the No.1 pressure spring, No.1 pressure
pin and adjusting shim for adjustment of the No.1 opening
pressure.

HINT:
Align the holes of the nozzle body, tip packing and nozzle holder
body.

(b) Using a 14 mm deep socket wrench, torque the retaining
nut.
Torque: 29.4 N-m (300 kgf-cm, 22 ft.1bf)
NOTICE:
Over torquing could cause the nozzle deformation and the
needle adhesion or other defects.

(¢) 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.

(d) Pump the tester handle a few times as fast as possible to
discharge the carbon from the injection hole.
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(e) Pump the tester handle slowly and observe the pressure
gauge.

(f)  Read the pressure gauge just as the injection pressure
begins to drop.
No.2 opening pressure (Inspection pressure):
33,539 - 35,500 kPa
(342 — 362 kgf/cm?, 4,864 — 5,149 psi)

HINT:

»  Proper nozzle operation can be determined by a swishing

sound.

«  With the SST installation, the inspection adjusting valve
of No.2 opening pressure has become higher than
27,459 kPa (280 kgf-cm, 3,982 psi).

If the opening pressure is not as specified, disassemble the

nozzle and change the No.1 pressure spring washer (adjusting
shim).
No.1 pressure spring washer (adjusting shim) thick-

ness:

mm (in.) mm (in.) mm (in.)
0.700 (0.0276) 1.225 (0.0482) 1.625 (0.0640)
0.750 (0.0295) 1.250 (0.0492) 1.650 (0.0650)
0.800 (0.0315) 1.275 (0.0502) 1.675 (0.0659)
0.850 (0.0335) 1.300 (0.0512) 1.700 (0.0669)
0.900 (0.0354) 1.325 (0.0521) 1.725 (0.0679)
0.950 (0.0374) 1.350 (0.0531) 1.750 (0.0689)
0.975 (0.0384) 1.375 (0.0541) 1.775 (0.0699)

1.000 (0.0394)

1.400 (0.0551)

1.800 (0.0709)

1.025 (0.0404)

1.425 (0.0561)

1.850 (0.0728)

1.050 (0.0413)

1.450 (0.0571)

1.900 (0.0748)

1.075 (0.0423)

1.475 (0.0581)

1.950 (0.0768)

1.100 (0.0433)

1.500 (0.0591)

2.000 (0.0787)

1.125 (0.0443)

1.525 (0.0600)

2.050 (0.0807)

1.150 (0.0453)

1.550 (0.0610)

2.100 (0.0827)

1.175 (0.0463)

1.575 (0.0620)

2.150 (0.0846)

1.200 (0.0472)

1.600 (0.0630)

HINT:

Varying the adjusting shim thickness by 0.025 mm
(0.0010 in.) changes the injection pressure by about 373

kpa (3.8 kgf/cm?, 54 psi).
Only one adjusting shim should be used.
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(9)
(h)

2,
(@)

There should be no dripping after injection.

After checking the No.2 opening pressure, disassemble
the nozzle.

ADJUST NO.1 OPENING PRESSURE

Assemble the nozzle holder body, No.2 pressure spring
washer (adjusting shim) for adjustment of No.1 opening
pressure, No.1 pressure spring, pressure pin, No.1 pres-
sure spring seat, No.1 pressure spring washer (adjusting
shim) selected in step 1 above, No.2 pressure spring,
No.2 pressure spring seat, tip packing, straight pins, No.3
pressure spring washer and nozzle assembly, and finger
tighten the retaining nut.

HINT:

(b)

HINT:

Align the holes of the nozzle body, the distance piece and
the nozzle holder body.

When the thickness of the original used adjusting shim is
not known, use a shim 1.5 mm (0.59 in.) thick instead.
Read the pressure gauge just as the injection pressure
begins to drop. (See steps (b) to (f) in step 1 above)
No.1 opening pressure:

17,162 - 18,142 kpa

(175 - 185 kgf/cm?2, 2,489 — 2,631 psi)

Proper nozzle operation can be determined by a swishing
sound.
If the opening pressure is not as specified, disassemble the
nozzle and change the No.2 pressure spring washer (adjusting
shim).
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No.2 pressure spring washer (adjusting shim) thick-

ness:

mm (in.)

mm (in.)

mm (in.)

0.800 (0.0315)

1.275 (0.0502)

1.750 (0.0689)

0.825 (0.0325)

1.300 (0.0512)

1.775 (0.0699)

0.850 (0.0335)

1.325 (0.0521)

1.800 (0.0709)

0.875 (0.0344)

1.350 (0.0531)

1.825 (0.0719)

0.900 (0.0354)

1.375 (0.0541)

1.850 (0.0728)

0.925 (0.0364)

11.400 (0.0551)

1.875 (0.0738)

0.950 (0.0374)

1.425 (0.0561)

1.900 (0.0748)

0.975 (0.0384)

1.450 (0.0571)

1.925 (0.0758)

1.000 (0.0394)

1.475 (0.0581)

1.950 (0.0768)

1.025 (0.0404)

1.500 (0.0591)

1.975 (0.0778)

1.050 (0.0413)

1.525 (0.0600)

2,000 (0.0787)

1.075 (0.0423)

1.550 (0.0610)

2.025 (0.0797)

1.100 (0.0433)

1.575 (0.0620)

2.050 (0.0807)

1.125 (0.0443)

1.600 (0.0630)

2.075 (0.0817)

1.150 (0.0453)

1.625 (0.0640)

2.100 (0.0827)

1.175 (0.0463)

1.650 (0.0650)

2.125 (0.0837)

1.200 (0.0472)

1.675 (0.0659)

2.150 (0.0846)

1.225 (0.0482)

1.700 (0.0669)

2.175 (0.0856)

1.250 (0.0492)

1.725 (0.0679)

2.200 (0.0866)

HINT:

Varying the adjusting shim thickness by 0.025 mm
(0.0010 in.) changes the injection pressure by about 373

kpa (3.8 kgf/cm2, 54 psi).
Only one adjusting shim should be used.

There should be no dripping after injection.
(See step (g) in step 1 above)
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REASSEMBLY
ASSEMBLY INJECTION NOZZLE HOLDER

(@)

(b)

Assemble the nozzle holder body, No.2 pressure spring
washer (adjusting shim), No.1 pressure spring, pressure
pin, No.1 pressure spring seat, No.1 pressure spring
washer (adjusting shim), No.2 pressure spring, No.2
pressure spring seat, tip packing, straight pins, No.3 pres-
sure spring washer and nozzle assembly, and finger tight-
en the retaining nut.

Align the holes of the nozzle body, the distance piece and
the nozzle holder body.

When the thickness of the original used adjusting shim is
not known, use a shim 1.5 mm (0.59 in.) thick instead.

Using a 14 mm deep socket wrench, torque the retaining
nut.
Torque: 29.4 N-m (300 kgf-cm, 22 ft.1bf)

NOTICE:
Over torquing could cause the nozzle deformation and the
needle adhesion or other defects.
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I
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TEST

1. LEAKAGE TEST

While maintaining pressure at about 981 — 1,961 kPa (10 — 20
kgf/cm?2 142 — 284 psi), below No.1 opening pressure (adjust by
tester handle), check that there is not dripping for 10 seconds
from the injection hole or around the retaining nut.

If the nozzle drips within 10 seconds, replace or clean and over-
haul the nozzle assembly.

2. SPRAY PATTERN TEST

(@) 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.
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FU020-03

INSTALLATION

1. INSTALL INJECTION NOZZLES

(a) Install a new O-ring to the injection nozzle.

(b) Place 6 new nozzle seats into the injection nozzle holes
of the cylinder head.

(c) Install the injection nozzles with the nozzle holder clamp,
washer and bolt to the cylinder head.
Torque: 25 N-m (255 kgf-cm, 18 ft-1bf)

(d) Inspect the valve clearance. (See page EM-9)

2. INSTALL NOZZLE HOLDER SEALS

Install the 6 new nozzle holder seals to the cylinder head with

your hand.

3. INSTALL INJECTION PIPES

(a)
(b)

()

(d)

Place the 2 clamps on the intake manifold.

Attach the 6 injection pipes to the injection nozzle and in-
jection pump.

Tighten the 6 union nuts to the injection pump.

Torque: 24.5 N-m (250 kgf-cm, 18 ft-Ibf)

Tighten the 6 union nuts to the injection nozzle.
Torque: 24.5 N-m (250 kgf-cm, 18 ft-1bf)
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B05392

(e) Install the 2 clamps with the 2 nuts.
Torque: 6.4 N-m (65 kgf-cm, 56 in..Ibf)

(f) Install the clamp with the bolt and nut.
Torque: 6.4 N-m (65 kgf-cm, 56 in..Ibf)

(@) Install the No.3 nozzle leakage pipe with the bolt.
Torque: 19.6 N-m (200 kgf-cm, 15 ft.Ibf)

4. INSTALL NO.1 NOZZLE LEAKAGE PIPE

(@) Install the 7 new gaskets, No.1 nozzle leakage pipe to the
cylinder head, injection nozzle with the 6 hollow screw
and nut.

Torque:
Hollow screw: 11.3 N-m (115 kgf.cm, 8 ft.Ibf)
Nut: 19 N-m (186 kgf-cm, 14 ft.1bf)

NOTICE:

Install the gasket (A) so that its connecting part is between

the pipe as shown in the illustration.

(b) Using SST (turbocharger pressure gauge), apply the SST
to the fuel return side of the No.1 nozzle leakage pipe, and
maintain 49 kPa (0.5 kgf/cm?2, 7.1 psi) of pressure for 10
seconds to check that there are no leaks.

SST  09992-00241

(c) Connect the fuel return hose to the No.1 nozzle leakage
pipe.

5. INSTALL NO.1 AND NO.2 CYLINDER HEAD COVERS

(See page EM-94)

INSTALL INTAKE PIPE (See page EM-94)

START ENGINE AND CHECK FOR FUEL LEAKAGE

Ne
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INJECTION PUMP (1HZ, 1HD-T)

COMPONENTS

FU0BA-01

1HD-T

1HZ

Intake Pipe

Intake Pipe

¢ Non—Reusable Part

Timing Belt Cover

No.1 Flange
No.2 Camshalft Timing Pulley

Timing Belt

B05730
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Fuel Return
Boost Compensator Hose (1HD-T) Hose

Oil Filter (1HD-T)

Accelerator Link

w/ BACS
BACS Hose
w/ ACSD

4 O-Ring
Water Bypass Hose

No.1 Cylinder Block
Insulator

Injection Pump

18 (185, 13)

Clamp injection Pipe (1HZ)

29.4 (300, 22)

Injection Pipe (1HD-T)

24.5 (250, 18)

[ N'm (kgf-cm, ft-Ibf) |: Specified torque
4 Non—Reusable Part B05731
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1HD-T

Adjusting Lever
(A/T)
Adjusting Lever
M/T
(M) Spring Spring Seat
Guide

Throttle Position Sensor

: (A/T)
Diaphragm Cover %
T

Diaphragm g
% phrag &)  wioBACS
; Spring Seat Rubber Cap 8
U Push Rod BACS
Lever L %% Union

! & )
Y | < Overflow
ge::;]rn \é;:‘\ | Boost Compensator rOVerfIOW//] @ Screw
Pring “._ | Shim | Screw " | _
] L Maximum Speed
™~ Clamp ! " & Gasket Adjusting Screw
. No.2 Nozzle

Leakage Pipe

3
Cap Seal

&

Full Load
N Set Screw

Lever / -
Control % = $CoRingge @ Gaslet
Spring NS -~ Idle Speed Adj

Connecting Pin

usting Screw

&> Cap
i : |
& Gasket y Support Pin Cap gv /f VFL,]e
~J (w/ Fuel urvave
Governor Cover N /@% Cut Valve Control Unit)
¢ Gasket & Gasket @ Control Unit)

Control Lever g
!
I

f ? Pneumatic
1HZ (w/o HAC) 1HZ (w/HAC) | Bellows
; 5@. Cover :
<r— 25 (250, 18) @J—

Gasket

PN Rub
¢ Gasket—e No.2 Nozzle Leakage Pipe @ P ber C:a P
neumatic
& Gasket S IZ:IlIows
J ' Governor Cover S o

5 Push Rod
Maximum Speed Adjusting & Gasket Pneumatic
Screw Bellows
Spring

Connecting Pin Rubber
Idle Speed Adjusting Cap
Screw ‘
@ \ Control Lever
< Support Pin
& Gask
asket ® Gasket ¢

Lever Control Spring
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: Lead Wire
Speed Control - (w/o Fuel Cut Valve Control Unit)
Spring Spring
Seat
Damper

& Gasket — Spring
Washer ——g

Adjusting _i & elcut
Lever Shaft Solenoid Valve_ -~ 1
[24.55 (250, 18) | (250 18) _&)@, :
. Gasket Clamp / O—— ¢ O-Ring

g— Sprin
Regulator l W Fuel Inlet Pipe hne

Fuel Cut Valve

|
|
i
:' Control Unit
i
|
Valve Fuel Inlet Hollow Screw @ Valve i
& O-Ring 8—— Strainer J
4 O-Ring <$ @- * Gasket' o &— Wave e
! \ : Washer .-~
. 2 __-~""Spacer
N ! - (w/o ACSD)
™ - Idle Up Lever

(M/T w/ Idle Up Lever)

P\

S

Thermo Wax
(M/T w/ ACSD) Idle Up

Connector \ ¢ ) ' ®
Bracket '
I

Thermo Wax
(A/T w/ ACSD)

Idle Up Lever (A/T)

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
4 Non—Reusable Part _ Bo5733
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No.1 Flyweight

Washel g weight

Flyweight Stop Ring
Governor /
Sleeve &

Bearing

4

1HZ
Distributive

\

Holder @5? Head Plug 1Hp-T
Governor Gear Bearing
Adjusting Washer E-Ring Retainer ® Gasket
. @”/} vvcgszhilryw eight Distributive
Governor Shaft R Qpe Head Plug Bolt
:. . Delivery Valve
s Wire Clamp Hol der
Distiutive (@ "fiﬂ Spring Seat
Head 12 Spring
. pring
gt Lever Support ) Do < .
" Plunger Spring Shi Sprmg o) Q &
7 unger Spring Shim . |
; ger=pring v TN Delivery Valve
| Plunger Spring i a'{ el
i 27 L8
5 Spill Ring ! 53 ! ! P Gasket /”@M
i ! f g Ny
{ Upper Plunger Plate * O—Rln | i AL
i Pump \ Plunger Sprmg Guide | //’ S Injection Pump Stay
i Plunger . \ Lo
f ®® 3 Upper Spring Seat .
: Lower Spring Seat Drive Pulley .
! pring Feed Pump Cover Set Key Drive Shaft
36\ Lower Plunger Plate & Joint Rubber P
5 Governor Link _ T
E Drive Shaft :
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PN

LH Timer Cover
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Coupling ~
%LCOUpImg Spring
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Boost Compensator Hose (1HD-T)

(w/ BACS)

B05735

_
Fuel Return Hose ™' -

215577

FU2710

RE
1.

MOVAL

FU05B-01

w/ ACSD:
DRAIN ENGINE COOLANT (See page CO-2)

2. REMOVE TIMING BELT (See page EM-27)
3. REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See page EM-27)
4. DISCONNECT ACCELERATOR CONNECTING ROD
5. 1HD-T:
REMOVE OIL FILTER (See page LU-2)
6. REMOVE INJECTION PIPES (See page FU-7)
7. w/ACSD:
DISCONNECT WATER BYPASS HOSES FROM THER-
MO WAX
8. DISCONNECT HOSES
(a) Disconnect the fuel return hose from the injection pump.
(b) 1HD-T:
Disconnect the boost compensator hose.
(c) 1HD-T (w/ BACS):
Disconnect the BACS hose.
9. AT
DISCONNECT THROTTLE POSITION SENSOR CON-
NECTOR FROM ACCELERATOR LINK
10. REMOVE INJECTION PUMP
(@) Hold the crankshaft pulley, and remove the injection
pump drive gear set nut.
NOTICE:

Do not turn the crankshaft pulley. The valve heads will hit
against the piston top.

(b)

(c)

Remove the O—-ring from the injection pump drive gear.

Remove the bolt holding the injection pump to the injec-
tion pump stay.



FU-52

P22920

(d)

(e)

ENGINE FUEL - INJECTION PUMP (1HZ, 1HD-T)

Before removing the injection pump, check if the period
lines are aligned.

If not, place new matchmarks for reinstallation.

Remove the 2 nuts holding the injection pump to the tim-
ing gear case.

Using SST, remove the injection pump.

SST 09950-40011 (09957-04010),
09950-50010 (09951-05010, 09952—-05010,
09953-05020, 09954-05020)

NOTICE:

(@)
(h)

Tighten the 2 bolts more than 8 mm (0.31 in.).

Set SST so that it is balanced.

Do not hold or carry the injection pump by the adjust-
ing lever.

Do not put the injection pump at an angle more than
45 from the horizontal.

1HD-T:

Remove the No.1 cylinder block insulator.

Remove the O-ring from the injection pump.



FU-53
ENGINE FUEL — INJECTION PUMP (1HZ, 1HD-T)

FU5C-01

DISASSEMBLY

1. MOUNT PUMP ASSEMBLY TO SST (STAND)
SST  09241-76022, 09245-54010

2. REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE
SHAFT

3. W AC:
REMOVE IDLE-UP ACTUATOR

FU2660

w/ Fuel Cut Valve Control Unit 4. w/ Fuel Cut Valve Control Unit:
351 S REMOVE FUEL CUT VALVE CONTROL UNIT
: (a) Disconnect the connector and wire.
(b) Using a 8 mm hexagon wrench, remove the bolt and con-
nector bracket.

B05738

(c) Attach adrill (diameter: 3.2 mm) and SST to a drill motor.
SST 09263-00010 ‘

(d) Protrude the drill tip 6.5— 7.5 mm (0.256 — 0.295 in.) from
the SST, and set it.

S03192

(e) Attachthe SST to the bolt hole of the fuel cut valve control
unit as shown in the illustration.

B05739

(fy  Drill the heads of the 2 bolts.

NOTICE:
. Advance the drill bit slowly, making sure to drill a hole
straight.

+ Inaddition to place a cap over the delivery valve hold-
er, cover the area with a cloth to prevent the cutting
chip from coming in contact with the delivery valve
holder.

sos70] (g) Remove the SST from the bolt hole.
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(h) Using a screw extractor, remove the 2 bolts.
(i)  Disconnect the fuel cut valve control unit from the fuel cut

solenoid.

w/ Fuel

(i) Remove the cap and clamp.

B05742

(k) Remove the nut, and disconnect the lead wire from the
fuel cut solenoid terminal. Remove the fuel cut vaive con-

trol unit.
()  Clean the cutting tip from the bolt holes of the fuel cut

valve control unit.

B05743

5. REMOVE FUEL PIPES

(@) Remove the cap nut, fuel inlet pipe and 2 gaskets.

(b)  Remove the union bolts, No.2 nozzle leakage pipe and 2
gaskets.

Others

B05744
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A/T and M/T (w/ Idle UP Lever)

B05745

5 mm Hexagon Wrench \

B05747

AT

6.
(@)
(b)

(@)
(b)

(©)
(d)

A/T and M/T (w/o Idle Up Lever):

REMOVE IDLE-UP LEVER

A/T:

Remove the idle—up lever link from the adjusting lever.
Using a 5 mm hexagon wrench, remove the 3 bolts, idle—
up lever and spacer (w/o ACSD).

w/ ACSD:

REMOVE THERMO WAX

Using a 5 mm hexagon wrench, temporality install the bolt
(A).

Using a screwdriver, turn the cold starting lever counter-
clockwise.

Using a 5 mm hexagon wrench, remove the bolt (B).

Put a metal plate (thickness of 3.5 — 7.5 mm (0.138 —
0.295 in.)) between the cold starting lever and thermo
wax plunger.

Using a 5 mm hexagon wrench, remove the 2 bolts, ther-
mo wax and O-ring.

AT
REMOVE THROTTLE POSITION SENSOR AND
BRACKET ASSEMBLY

Using a 5 mm hexagon wrench, remove the 3 bolts, the throttle
position sensor and bracket assembly.

(@)

1HD-T:

REMOVE CAP

w/o Fuel cut valve control unit:
Remove the cap and gasket.
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1HD-T (w/ Fuel Cut Valve Control Unit)

P23331

Matchmarks

ENGINE FUEL _— INJECTION PUMP (1HZ, 1HD-T)

(b)

(d)
(e)

11.
(a)
(b)

12,
(@)
(b)

w/ Fuel cut valve control unit:
Using a 6 mm hexagon wrench, remove the cap and gas-

ket.

REMOVE FUEL CUT SOLENOID

w/o Fuel Cut Valve Control Unit:

Disconnect the lead wire connector from the bracket.
w/o Fuel Cut Valve Control Unit:

Disconnect the wire harness from the wire clamp.
w/o Fuel Cut Valve Control Unit:

Disconnect the dust cover from the fuel cut solenoid.
w/o Fuel Cut Valve Control Unit:

Remove the nut, lead wire and dust cover.

Remove the fuel cut solenoid, O-ring, spring, valve,
strainer and wave washer.

REMOVE PICKUP SENSOR
Remove the pickup sensor and O—ring.
Disconnect the sensor lead wires from the connector.

REMOVE ADJUSTING LEVER

Place the matchmarks on adjusting lever and shaft.
Remove the nut, return spring guide (M/T), adjusting lever
and return spring.
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P22927

P22928

Z15519

Washer—@&

@' Adjusting Lever Shaft
FU2268

1HZ (w/HAC)

FU2157

13.
(a)
(b)

14.
(@)
(b)

15.

REMOVE GOVERNOR COVER

Remove the idle speed adjusting screw.

Using a 5 mm hexagon wrench, remove the bolt and wire
clamp from the governor cover.

Using a 5 mm hexagon wrench, remove the 4 bolts.

Disconnect the speed control spring from the spring seat,
and remove the spring seat, damper spring, speed con-

trol spring, the governor cover, adjusting lever shaft as-
sembly and gasket.

REMOVE GOVERNOR ADJUSTING LEVER SHAFT
FROM GOVERNOR COVER

Remove the adjusting lever shaft assembly from the gov-
ernor cover.

Remove the O-ring and washer from the adjusting lever
shaft.

1HZ (w/ HAC):

DISASSEMBLE HIGH ALTITUDE COMPENSATOR
Remove the lever control spring.

Remove the bolt, gasket and lever control spring.
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1HZ (w/ HAC)

FU2662

Cover

Rubber

Shim

Spring

Pneumatic
Bellows

Cap

Pneumatic

Bellows

Push Rod

Pneumatic
Bellows

FU2655

Hexagon
Wrench

FU2132

1HZ (w/ HAC)

FU2158

(b) Remove the pneumatic bellows.
(1) Using a 5 mm hexagon wrench, remove the four

bolts.

(2) Remove the pneumatic bellows cover, gasket,
shims, pneumatic bellows, 2 rubber caps, push rod
and pneumatic bellows spring.

NOTICE:
Note the number of the shims.

() Remove the control lever.
(1)  Using a4 mm hexagon wrench, remove the 2 bolts
and 2 gaskets.

(2)  Using a small screwdriver, push out the support pin
and remove the control lever.
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1HZ (w/ HAC)

FU2159

P22930

1HD-T ¥

5mm
Hexagon
Wrench

P22931

1HD-T Diaphragm Cover

Spring

&2-Diaphragm Assembly

B05814

(8) Using needle nose pliers, remove the connecting

pin.
NOTICE:

Be careful not to damage the connecting. Tape the tip of the
pliers.

(d) Remove the rubber cap from the governor cover.

16. 1HD-T:
DISASSEMBLE BOOST COMPENSATOR
(a) Remove the lever control spring.
Remove the bolt, gasket and lever control spring.

(b) Remove the boost compensator diaphragm.
(1) Using a 5 mm hexagon wrench, remove the 4 bolts.

(2) Remove the diaphragm cover, diaphragm assem-
bly, spring and boost compensator shims.
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1HD-T

FU3034

1HD-T

FU2887

Hexagon
Wrench

FU2132

1HD-T

FU2932

1HD-T

FU2698

(3) Removethe nut, 2 spring seats, diaphragm from the
push rod.

(c) Remove the guide bushing.

(d) Remove the control lever.
(1) Using a 4 mm hexagon wrench, remove the 2 bolts
and 2 gaskets.

(2) Using a small screwdriver, push out the support pin
and remove the control lever.

(8) Using needle nose pliers, remove the connecting
pin.
NOTICE:
Be careful not to damage the connecting pin. Tape the tip
of the pliers.
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r—

\ J

o
w/o BACS
O
o

w/BACS

B05753

’
]
~

BPIL

B05754

P22932

Z09109

FU2825

(e)

19.

(@)

Remove overflow screw

(1) w/o BACS:
Remove the rubber cap and overflow screw.

(2) w/BACS:
Remove the overflow screw, BACS union and 2
gaskets.

REMOVE FULL LOAD SET SCREW

Using a small screwdriver, pry the claws.

Remove the cap seal.

Remove the full load set screw.

CHECK FLYWEIGHT HOLDER THRUST CLEARANCE
(See page FU-92)

Thrust clearance: 0.15 — 0.35 mm (0.0059 — 0.0138 in.)

REMOVE GOVERNOR SHAFT AND FLYWEIGHT
HOLDER

Remove the governor shaft lock nut by turning it clock-
wise.

NOTICE:
The governor shaft and lock nut have LH threads.

Using a 5 mm hexagon wrench, remove the governor
shaft O—ring clockwise and remove the flyweight holder
assembly, No.1 flyweight washer and governor gear ad-
justing washer.

HINT:
Be careful not to drop the 2 washers into the pump housing.

()

Remove the governor sleeve, No.2 flyweight washer and
4 flyweights from the flyweight holder.
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FU2808

FU2798

B05755

P22934

Plunger

215390

20. REMOVE INJECTION PUMP STAY
Using a 5 mm hexagon wrench, remove the 3 bolts and injection

pump stay.

21. REMOVE DISTRIBUTIVE HEAD PLUG
Using SST, remove the distributive head plug and O-ring.
SST 09260-54012 (09262-54010)

REMOVE DISTRIBUTIVE HEAD
Using a 5 mm hexagon wrench, remove the 4 bolts and
2 wire clamps.

22.
(a)

(b) Remove the distributive head, 2 lever support springs, 2
plunger spring guides, 2 plunger spring shims, 2 upper

spring seats and 2 plunger springs.

23. REMOVE PUMP PLUNGER
Using SST, remove the pump plunger and plunger adjusting
shim together with the spill ring, lower spring seat, upper plung-
er plate and lower plunger plate.

SST 09260-54012 (09269-54030)
NOTICE:
Do not touch the sliding surfaces of the pump plunger with
your hand.
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P23516

FU2803

FU2835

P12198

P12186

24, REMOVE GOVERNOR LINK

Using SST, remove the 2 support bolts, gaskets and governor
link.

SST 09260-54012 (09269-54040)

25. REMOVE FACE CAMPLATE AND COUPLING
Remove the face camplate, coupling spring and coupling.

26. REMOVE ROLLER RING AND DRIVE SHAFT
(a) Remove the timer clip and stopper pin.

(b) Push the slide pin toward inside.

(c) Push the drive shaft, and remove the roller ring, 4 rollers
and shims assembly.
NOTICE:
. Be careful not to drop the rollers.
« Do not alter the position or assembly of the rollers.
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(d) Remove the drive shaft, governor drive gear, 2 joint rub-
bers assembly, set key and drive shaft washer.

(e) Remove the drive gear and 2 joint rubbers from the drive
shaft assembly.

FU2290

27. REMOVE TIMER
(@ Using a5 mm hexagon wrench, remove the 4 bolts.

5mm
Hexagon
Wrench

(b) Remove the LH timer cover, timer adjusting screw and nut
assembly, O-ring, shim, outer spring, inner spring, RH
timer cover, O-ring, piston and sub—piston.

(¢) Remove the nut from the LH timer cover.

B05756

(d) Using a 5 mm hexagon wrench, remove the timer adjust-
5mm ing screw.

";'V‘Zﬁgﬁ" (¢) Remove the O—ring from the timer adjusting ring.

P11878
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Fl2829

P22945

28. REMOVE FUEL FEED PUMP
(@) Remove the 2 screws.
(b) Using a piece of wire, remove the feed pump cover.

(¢} Remove the feed pump rotor, 4 blades and liner.
NOTICE:

+  Be careful not to interchange the blade positions.
*  Be careful not to damage the pump body.

29. REMOVE REGULATOR VALVE
Using SST, remove the regulator valve and 2 O-rings.
SST 09260-54012 (09262-54020)

30. REMOVE FUEL INLET HOLLOW SCREW
Remove the hollow screw and gasket.
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P23513

P22989

FU0180

FU2731

FU050-01

INSPECTION
1. 1HD-T:
INSPECT DELIVERY VALVES

Attach the nozzle tester to the delivery valve holder of the
pipe you wish to measure.

Use the nozzle tester to check the valve opening pressure
of the delivery valve.

Standard valve opening pressure:

7,350 — 8,330 kPa

(75 — 85kgt/cm?2, 1,067 — 1,209 psi)

If the valve opening pressure of the delivery valve is not within
specification, replace the delivery valve assembly.

SST 09260-54012 (09269-54020)
Torque: 58.85 N-m (600 kgf-cm, 43 ft.1bf)

NOTICE:
Do not lose the steel ball when doing an overhaul.

2.
(@)
(b)
(©

INSPECT PUMP PLUNGER, SPILL RING AND DIS-
TRIBUTIVE HEAD

Tilt the spill ring (distributive head) slightly and pull out the
plunger.

When released, the plunger should sink down smoothly
into the spill ring (distributive head) by its own weight.
Rotate the plunger and repeat the test at various posi-
tions.

If the plunger sticks at any position, replace the parts as a set.

(@

Insert the governor link ball pin into the spill ring and check
that it moves smoothly without any play.
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FU-67

Deviation

it

springs.

EM0988

Spring free length:
Delivery valve spring:

, 4. INSPECT SPRING LENGTH
[ _‘m Using vernier calipers, measure the free length of each spring.

Maximum deviation: 2.0 mm (0.079 in.)
If deviation is greater than maximum, replace the springs.

3. INSPECT PLUNGER SPRINGS FOR DEVIATION
Using a steel square, check the deviation of the plunger

1HZ

24.4 mm (0.961 in.)

1HD-T

12.6 mm (0.496 in.)

Plunger spring:

1HZ
EM0801

30.0 mm (1.181 in.)

1HD-T

31.2mm (1.228in.)

Coupling spring:

1HZ

16.6 mm (0.654 in.)

1HD-T

15.5 mm (0.610in.)

1HZ (w/ HAC):

Pneumatic bellows spring: 35.0 mm (1.378 in)

1HD-T:

Boost compensator spring: 19.4 mm (0.764 in.)

If the free length is not as specified, replace the spring (s).

ring and roller as a set.

FU0182 FU0183 Z09105

5. INSPECT ROLLER RING AND ROLLERS

Using a dial indicator, measure the roller height.
Maximum roller height variation: 0.02 mm (0.0008 in.)

If the variation is greater than specification, replace the roller
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6. INSPECT FUEL CUT SOLENOID
(a) Connect the solenoid valve body and terminal to the bat-
tery terminals.
] (b) You should feel the click from the solenoid valve when the

battery power is connected and disconnected.
If the solenoid valve is not operating properly, replace it.

® ©
Battery

FU0184

7. INSPECT PICKUP SENSOR
Using an ohmmeter, measure the resistance between the ter-
minals.
Resistance: 650 -970 Q
If resistance is not as specified, replace the sensor.

FU2100
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FU2866

FU2867

FUOSE-O1

REPLACEMENT
REPLACE OIL SEAL
(@) Using a wrench, pry out the oil seal.

~ NOTICE:

Be careful not to damage to the pump body.

(b) Apply MP grease to the lip of a new oil seal.
() Using a 22 mm socket wrench, tap in the oil seal until its
surface is flush with the pump housing.
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0

T= o ] eoe
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%::::iﬂéﬁsf””

B05969

&)

&

I

FU2668

P12443 P12450
209187

FUOSF-02

ADJUSTMENT
1. AT
REMOVE THROTTLE POSITION SENSOR AND
BRACKET ASSEMBLY (See page FU-53)
2. REMOVE FUEL CUT VALVE CONTROL UNIT
(See page FU-53)
3. REMOVE FUEL PIPES (See page FU-53)
4. w/ AC:
REMOVE IDLE UP ACTUATOR

5. PRE-TEST CHECK AND PREPARATION
(@) The specifications for test nozzle and nozzle holders are
as follows.
Test nozzle: DN12SD12 (DENSO)
Test nozzle opening pressure:
14,220 - 15,200 kPa
(145 — 155 kgf/cm?, 2,062 — 2,205 psi)

(b) Check the accuracy of the tachometer.

Allowable error: = 40 rpm
(c) Install the angle gauge stand.
(d) Mount the injection pump body on the pump tester.
HINT:
Place a mark on the key groove portion of the coupling.
NOTICE:
To prevent vibration or dislocation of the injection pump,
fix in place the distributive head of the injection pump.

(e) Install an injection pipe with these specifications.

Quter Diameter 6.0 mm (0.236 in.)

Inner diameter 2.0 mm (0.079in.)

Length 840 mm (33.07 in.)
Minimum bending radius 25 mm (0.98 in,) or more

()  Remove the fuel inlet hollow screw.
(@) Connect the fuel inlet pipe with an adapter.
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1HZ (w/ HAC) and 1HD-T

B05813

Timer
Measuring
l Device

Air Bleed
Screw

Hexagon Wrench FU2657

(h) Install an overflow hose with 2 gaskets and union bolts.
HINT:

Always use the overflow screw installed on the pump to be ad-
justed.

(i) Using a 5 mm hexagon wrench, remove the 2 bolts and
RH timer cover.

(i) Install the inner pressure gauge with the timer measuring
device.
Part No. 95095-10231 and 95095~10480
(DENSO) -

HINT:

Bleed the air by the air bleed screw.

(k) 1HD-T:
Connect SST (turbocharger pressure gauge) to the boost
compensator.
SST 09992-00242
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1HZ
Inner Fuel '
Nozzle Pressure Pressure
apafafaraky e Gae
Adjusting
FIYIE[LID]}ICIEIBI]IA R Valve
Can @ wen oo awe - .-
' a
ll Fuel Filter
:
Measuring Fuel Feed
Cylinder Pump
1
i
i
L
Fuel Tank
1HD-T ' Inner Fuel
turbocharger Pressure Pressure
Pressure Gauge (SST) ~ Gauge Gauge
Nozzle @
,I: [II— rlr Adjusting
Valve
FII{E[]ID]|{[C
Measuring
Cylinder
Fuel Tank
FU2720
FU2722
B05768
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Battery
i}
Solenoid

Z15520

—

B05769

Z15286

FU217t  FU2705

o
==

SS

T P
\
AL
;‘3§§ \o
" D) Vag)
209

Zoars
A\ *ﬁ@
N\

(o

e
&

215287

() Apply about 6 volts of DC power to the fuel cut solenoid.
NOTICE:

When applying voltage to the solenoid, position the
battery as far away from the solenoid as possible so
that a spark does not occur.

when connecting the battery cable, connect the sole-
noid side first.

The pressure for feeding fuel to the injection pump should
be 20 kPa (0.2 kgf/cm?, 2.8 psi). The fuel temperature for
pump testing should be 40 — 45°C (104 — 113°F).

Install an angle gauge to the stand and set it to the adjust-
ing lever.

Part No. 95095-10360 (Stand w/ angle gauge)

Secure the adjusting lever fully on the maximum speed
side.

Check the installation direction of the camplate as follows:
Disconnect the injection pipe from the position
marked "C” on the distributive head.

Using SST, remove the delivery valve holder as-
sembly and gasket.

SST 09260-54012 (09269-54020)

()

Check that fuel is flowing out when the markis in the
position shown in the illustration.

" If not, it is improperly assembled.

Disassemble and change the camplate position
180° in the opposite direction.

HINT:
At this time, disconnect the fuel cut solenoid wire harness.

« Using SST, install a new gasket and the delivery
valve holder assembly.

SST 09260-54012 (09269-54020)

Torque: 59 N-m (600 kgf-cm, 43 ft-1bf)

Connect the injection pipe.
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(q) Bleed the air from the injection pipes.
(n  Measure the injection volume.
Pump No. of measuring Each injection volume
rpm strokes cc (cu in.)
14.92-16.52
1,080 200 (0.91 —1.01)
(s) Race the injection pump for 5 minutes at 1,200 rpm.
NOTICE:

Check that there is ho fuel leakage or abnormal noise.

HINT:

Measure the volume of each injection cylinder with a mea-
suring cylinder.

Before measuring the injection volume, first hold the cylin-
der tilted for at least 30 seconds to discard all the fuel.

6. PRE-SET FULL LOAD INJECTION VOLUME
J (@) Set the adjusting lever to maximum position.
(b) 1HZ (w/ HAC):
FU0G3E FU2700 209112 Apply 101.3 %= 0.2 kPa (760 + 1.5 mmHg, 29.92 + 0.06
in.Hg) absolute pressure.
(¢) 1HD-T (w/o BACS):
Apply 80 kPa (0.81 kgf/cm2, 11.5 psi) of pressure to the
boost compensator.
(d) 1HD-T (w/ BACS?)
Apply 129 kPa (1.32 kgf/cm?, 18.7 psi) of pressure to the
boost compensator.
(e) ' Measure the injection volume.
Item Pump rpm No. of measuring strokes Each injection volume ¢c (cu in.)
1HZ 1,200 200 11.84 - 12.24 (0.72 - 0.75)
THD-T 1,100 200 11.74-12.94 (0.72 - 0.79)
(Philippine)
THD-T 1,100 200 12.18 - 13.38 (0.74 — 0.82)
(Others)

’
Y
~N

B05754

(f)

Remove the cap seal.
(1) Using a small screwdriver, pry the claws.
(2) Remove the cap seal.
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Fullload Set Screw | (@)  Adjust by turning the full load set screw.
@ HINT: |

The injection volume will increase about 3 cc (0.18 cu in.) with
each 1/2 turn of the screw.

7. Except 1THD-T (w/BACS):
PRE-SETTING OF LOAD SENSING TIMER
Using a 5 mm hexagon wrench, adjust the protrusion of the gov-
ernor shaft.
Protrusion: 0.3 — 2.0 mm (0.012 - 0.079 in.)
8. PRE-SET MAXIMUM SPEED
(@) Set the adjusting lever to maximum position.

\5,v"r';':ch exagon (b) 1HZ (w/ HAC):
FU2982 FU0242 209119 Apply 101.3 = 0.2 kPa (760 = 1.5 mmHg, 29.92 + 0.06
in.Hg) absolute pressure.
(c) 1HD-T

Apply 80 kPa (0.81 kgf/cm?2, 11.5 psi) of pressure to the
boost compensator.
(d) Measure the injection volume.

ltem Pump rpm No. of measuring strokes Each injection voiume cc (cu in.)
1HZ 2,300 200 4.6-6.6 (0.28-0.40)
1HD-T 2,200 200 1.8—4.2(0.11 - 0.26)

(e) Cutoff the seal wire.

()  Adjust the injection volume with the maximum speed ad-
justing screw.

9. ADJUST PUMP INNER PRESSURE

(@) Measure the pump inner pressure at the below listed rpm.

ltem Pump rpm Inner pressure kPa (kgf/cm?, psi)
1HZ 500 343-402(3.5—4.1,49-58)
1,900 765—-824 (7.8—-8.4,111-119)
500 196—-294 (2.0—3.0,28-43)
] | P71 [ 800 834—932(8.5_9.5,121—135)
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A

209113

B05970

w/ ACSD

FU2284

FU2197

(b) If the pressure is low, adjust by lightly tapping the regula-
" tor valve piston while watching the pressure gauge.

HINT:

If the pressure is too high or if the regulator valve was tapped

in too far, the regulator valve must be replaced.

10. CHECK OVERFLOW VOLUME
Measure the overflow volume at the below listed rpm.

ltem Pump rpm ;  Overflow volume cc/min. (cu in./min.)
1HZ 2,000 366—-800(22.3-48.8)
1HD-T 1,800 666—1,167 (40.6-71.2)
HINT:

Always use the overflow screw installed on the pump to be ad-
justed.

11. w/ ACSD:

RELEASE COLD STARTING SYSTEM FOR NEXT IN-
SPECTIONS

(@) Using a screwdriver, turn the cold starting lever counter-
clockwise approx. 20°.

(b) Puta metal plate (thickness of 5.0 — 8.0 mm (0.20 - 0.31
in.)) between the cold starting lever and thermo wax
plunger.

HINT:

Keep the cold starting system released until all measurements

and adjustments are finished.

12. ADJUST TIMER
(@) Setthe timer measuring device at zero.
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(b) Measure the timer piston stroke at the below listed rpm.

ltem Pump rpm Timer piston stroke mm (in.)
800 1.84—2.84(0.0724—-0.1118)
1HZ 1,200 3.70—4.70(0.1457 - 0.1850)
(w/ACSD) 1,520 5.18~-6.18(0.2039-0.2433)
1,900 6.95-7.65(0.2736—0.3012)
800 0.61—1.61(0.0240—0.0634)
1HZ 1,200 2.47-3.47 (0.0972-0.1366)
(w/o ACSD) 1,520 3.95-4.95(0.1556—0.1949)
1,900 5.72-6.72(0.2252-0.2647)
1,300 0.95-1.95(0.0374-0.0768)
1HD-T 1,440 2.25-3.25(0.0886-0.1280)
(Philippine)l 1,800 5.50—-6.50(0.2165-0.2559)
2,350 7.70—8.70 (0.3031 —0.3425)
1,000 0.44-1.44(0.0173-0.0567)
1HD-T 1,440 3.25-4.25(0.1280-0.1673)
(Others) 1,800 5.55—-6.55(0.2185-0.2579)
2,350 7.70—8.70 (0.3031—-0.3425)

HINT:

Check that the hysteresis is within 0.3 mm (0.012 in.).

(c) Using a5 mm hexagon wrench, adjust by turning the timer
adjusting screw.

HINT:

Turn clockwise to reduce the stroke, turn counterclockwise to

increase the stroke.
5mm
Hexagon
Wrench

P12249

(d) Check the timer stroke for characteristic tendency.

A\ Spring with i
Smaller —*~

I

4] . .

< | Coefficient 7

= ’

753 . .

g L+ Spring with

@ Greater

a Coefficient
—_—

Pump rpm

Z09120
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( Inner Spring
@,

@
& \

P12519

FU2775

FU2659

If tendency is not as specified, select and replace the inner

spring.
Timer inner spring with coefficient (k):
1HZ: N/mm (kgf/mm)
1.57 (0.16) 1.67(0.17) 1.77 (0.18)
1.86 (0.19) 1.96 (0.20) -
1HD-T (Philippine): N/mm (kgf/mm)
1.08 (0.11) 1.18 (0.12) 1.27 (0.13)
1.37 (0.14) - -
1HD-T (Others): N/mm (kgf/mm)
1.57 (0.16) 1.77 (0.18) 1.96 (0.20)
2.16 (0.22) - -
HINT:

The timer stroke will increase with a long spring and decrease
with a short spring.

13. 1HD-T:
CHECK BOOST COMPENSATOR FOR AIR TIGHT-
NESS

(a) Apply 98 kPa (1.00 kgf/cm?, 14.2 psi) of pressure to the
boost compensator.

(b) Measure the time it takes for pressure to drop to 95 kPa
(0.97 kgf/cm?, 13.8 psi).
Pressure drop: 10 seconds or more

14. ADJUST FULL LOAD INJECTION VOLUME

(@) The adjusting lever angle for the adjustment below should
be as shown in the illustration.
Adjusting lever angle:

A (Maximum speed side) B (Idle speed side)
Plus 21 -31° Minus 12 - 22°
(b) 1HZ (w/ HAC):
Apply 101.3 + 0.2 kPa (760 x 1.5 mmHg, 29.92 + 0.06
in.Hg) absolute pressure.
() 1HD-T (w/o0 BACS):
Apply 80 kPa (0.81 kgf/cm2, 11.5 psi) of pressure to the
boost compensator.
(d) 1HD-T (w/ BACS:)
Apply 129 kPa (1.32 kgf/cm?, 18.7 psi) of pressure to the
boost compensator.
(e) Measure the full load injection volume.
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ltem Adjusting lever angle | Pump rpm| No. of measuring strokes Eachci:réj((agji%n)volume
1HZ Plus21-31° 1,200 200 11.84—12.24 (0.72-0.75)

(Philping)|  Plus21-31° 1,100 200 11.74-12.94 (0.72-0.79)

THD-T :
(Others) Plus 21— 31 1,100 200 12.18-13.38 (0.74—0.82)

()

Adjust by turning the full load set screw.

HINT:

The injection volume will increase about 3 cc (0.18 cu in.) with
each 1/2 turn of the screw.

(9) Check that when the actuator rod for SICS is with—drawn
the most, the gap between SICS lever and SICS adjusting
screw is 3 mmor more. [fit less than 3 mm, add 1 adjusting
washer on the nut side and check that the gap is 3 mm or
more.

15. ADJUST MAXIMUM SPEED

(@) 1HZ (w/ HAC):

Apply 101.3 £+ 0.2 kPa (760 + 1.5 mmHg, 29.92 + 0.06
in.Hg) absolute pressure.

(b) 1HD-T (w/o BACS):

Apply 80 kPa (0.81 kgf/cm?2, 11.5 psi) of pressure to the
boost compensator.

() 1HD-T (w/ BACS:)

Apply 129 kPa (1.32 kgf/cm?, 18.7 psi) of pressure to the
boost compensator.

(d) Measure the injection volume at each pump rpm.

ltem l:\?élrjsatr']nggle Pump rpm ms%(:?'ﬁifgg Each gge(gﬂci):.;/olume Remarks
Plus21-31° 2,300 4.6-6.6(0.28—-0.40) Adjust
1HZ Minus12-22° | 2,300 200 2.0(0.12) or less -
Plus21-31° 2,200 1.8-4.2(0.11-0.26) Adjust
DT inus12-22° | 2,200 200 1.0 (0.06) or less -
Maximum Speed Adjusting Screw (e) Adjust by turning the maximum speed adjusting screw.

FU2768
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16. CHECK INJECTION VOLUME

(@)

1HZ:

Measure the injection volume at each pump rpm and ab-
solute pressure.

ltem

Adjusting
leverangle

Pump
rpm

Absolute
pressure

kPa (mmHg, in.Hg)

No. of
measuring
strokes

Eachinjection
volume
cc(cuin.)

Variation limit
cc(cuin.)

Remarks

1HZ
(w/ HAC)

Plus21-31°

101.3(760,29.92)

1,200

84 (630, 24.80)

70.7 (530, 20.88)

100

500

1,500

1,900

101.3(760,29.92)

200

11.84—-12.24
(0.72 - 0.75)

0.5(0.03)

Basic full-load
injection volume

10.78-11.38
(0.66 — 0.69)

9.82-10.24
(0.60—0.64)

10.00—14.00
(0.61 — 0.86)

1.4(0.09)

Volume during
starting

10.48-11.48
(0.64 — 0.70)

0.6 (0.04)

11.38-12.58
(0.69-0.77)

10.42~11.62
(0.64 ~ 0.71)

0.6 (0.04)

1HZ
(w/oHAC)

Plus21-31°

1,200

100

500

1,500

1,900

101.3(760, 29.92)

200

11.84-12.24
{0.72 -0.75)

0.5 (0.03)

Basic full-load
injection volume

10.00—14.00
(0.61 — 0.86)

1.4 (0.09)

Volumeduring
starting

10.48—11.48
(0.64 — 0.70)

0.6 (0.04)

11.386-12.58
(0.69 — 0.77)

—

10.42-11.62
(0.64 — 0.71)

0.6 (0.04)
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(b) 1HD-T:

Measure the injection volume at each pump rpm and
boost pressure.

Adjusting | Pump Boost No. of | Eachinjection T
ltem pressure measuring|  volume | variationfimit
leverangle | rpm | py (kg/em?, psi) | strokes o (cuin) cc(cuin.) Remarks
1,00| 80(0.81,11.5 11.74 -12.94 Basic full-load
) 0.72-0.79) | %7009 |iniection volume
100 0(0,0) 950-14.30 | 4 5 o) | Volumeduring
1HD-T (705%8 —g '18 g ) starting
Plus21-31° 30-8.
(Philipiney| 71452 ~31°|_ 590 0(0,0) 200 | (i o49) | 08(0:09) -
900 | 80(0.81,11.5) 05 :102-7%()’ _ _
1,800 80(0.81,11.5) 202_'%)_‘ 3%‘2)0 1.3(0.08) _
12.18-13.38 Basic full-load
1,100 80(0.81, 11. 7. Basic
( 5) (8573 —10483% 0.7(0.04) injection volume
100 0(0, , 50-14, Volume during
\HD_T (0,0 (©058-087 1400.09) | giarting |
(Others) |Plus21—31°| 500 0(0,0) 200 (634?5_—% 14%) 0.8 (0.05) _
(wio BACS) 12.06-13.46
900 80(0.81,11.5) (0.75 — 0.82) B B
1,800| 80(0.81,11.5) 202'75@_‘ 338'13)0 1.3(0.08) _
12.18-13.38 Basic fuli-load
1,400| 129(1.32,18.7) 07408z | 07008 | ot e
9.50-14.30 Volume during
DT 100 | 49.3(0.50,7.2) 055 o3 1.4(0.00) | SOHne
(Others) |Plus21—-31°| 500 | 49.3(0.50,7.2) 200 | (45 .49 | 0B005) _
(w/ BACS) 12.06-13.46
900 | 129(1.32,18.7) Y - -
1800| 129(1.32,18.7) 202'755_‘338'13)0 1.3(0.08) _

If the injection volume at 100 rpm is not as specified, replace the

governor sleeve plug as follows:

SST «  Using SST and a press, press out the sleeve plug
assembly from the governor sleeve.

SST 09236-00101 (09237-00070)

FU2713
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ing retainers from the sleeve plug.

«  Remove the E—ring, stop ring, bearing and 2 bear-
%—Sleeve Plug

Bearing &3 Bearing
Retainer
@— Stop Ring
&— E-Ring B05772

Head Thickness

«  Measure the head thickness of the sleeve plug, and
select a new sleeve plug.

P
Sleeve plug head thickness for 1HZ mm (in.)
3.0 (0.118) 3.5(0.138) 4.0 (0.158)
3.1(0.122) 3.6 (0.142) 4.1(0.161)
3.2(0.126) 3.7 (0.146) 4.2 (0.165)

3.3 (0.130) 3.8(0.150)
cosrra 3.4 (0.134) 3.9(0.154)

Sleeve plug head thickness for 1HD-T mm (in.)
3.0(0.118) 4.3(0.169) 5.6 (0.220)
3.1(0.122) 4.4(0.173) 5.7 (0.224)
3.2(0.126) 4.5(0.177) 5.8(0.228)
3.3(0.130) 4.6(0.181) 5.9 (0.232)

3.4 (0.134) 4.7 (0.185) 6.0 (0.236)
3.5(0.138) 4.8(0.189) 6.1(0.240)
3.6 (0.142) 4.9(0.193) 6.2 (0.244)
3.7 (0.146) 5.0 (0.197) 6.3(0.248)
3.8(0.150) 5.1 (0.201) 6.4 (0.252)
3.9(0.154) 5.2 (0.205) 6.5 (0.256)
4.0(0.158) 5.3(0.209) 6.6 (0.260)
4.1(0.161) 5.4(0.213)

4.2 (0.165) 5.5(0.216)

HINT:

Lengthening the plug by 0.1 mm (0.004 in.) will decrease injec-
tion volume by 0.6 cc (0.04 in.).

If the variation limit is greater than specified, replace the deliv-
ery valve.
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+ Install the bearing , 2 bearing retainer and stop ring
% Sleeve Plug -

to the new sleeve plug with a new E—ring:

Bearing

i .‘, Bearing
Retainer

@— Stop Ring

&>— E-Ring

B05772

» Using a press, press in the sleeve plug assembly to
the governor sleeve.
17. 1HD-T:
ADJUST FULL LOAD MINIMUM INJECTION VOLUME
(a) Set the adjusting lever to maximum position.
(b) Release the pressure from the boost compensator.
(c) Measure the injection volume.

l I w/o BACS:
FU2712 Pump No. of measuring Each injection volume
rpm strokes cc (cuin.)
7.30-8.10
0 20
S0 0 (0.45—-0.49)
w/ BACS:
Pump No. of measuring Each injection volume
pm strokes cc (cuin.)
5.60 - 6.40
500 200 (0.34-0.39)

(d) Using a5 mm hexagon wrench, adjust by turning the timer
slide pin.
18. 1HD-T:
ADJUST BOOST COMPENSATOR CHARACTERISTIC
(@) Apply pressure to the boost compensator.
(b) Measure the injection volume.

FU2770

Boost pressure No. of measuring Eachinjection volume
tem Pump rpm kPa (kg/cm?, psi) strokes cc (cuin.)
Philippine 1,100 37.4(0.38, 5.4) 200 10.92-12.10(0.67-0.74)
Others (w/o BACS) 1,100 37.4(0.38,5.4) 200 10.84—12.04 (0.66 - 0.73)
Others (w/ BACS) 500 49.3(0.50, 7.2) 200 7.30-8.10(0.45-0.49)
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Using a screwdriver, adjust the injection volume by the
guide busing.

HINT:

When the guide bushing is turned clockwise, as seen from
above, the injection volume will increase.

1HD-T (c)

(AT ST

19. 1HD-T:
CHECK FOR CHARACTERISTIC TENDENCY

(@) Apply pressure to the boost compensator.

c
\ /___Fi__.\ (b) Measure the injection volume.
b

Injection Volume

Boost Pressure

Injection Volume

(a) Adjust full-load injection volume

(b) Adjustfull~load minimum injection volume
(c) Adijust cold starting injection volume

(d) Adjust boost compensator characteristic
(e) Adjust boost compensator characteristic

tendency
B00473
B00472 B00904
Boost pressure No. of measuring Eachinjecti I

| ' jection volume

tem Pump rom kPa (kg/cm?, psi) strokes cc(cuin.)
Philippine 1,100 30.7 (0.31, 4.4) 200 9.20~-10.00 (0.56—0.61)
Others (w/o BACS) 1,100 24.0(0.24,3.5) 200 9.54-10.74 (0.58-0.66)
Others (w/ BACS) 500 86.7 (0.88, 12.6) 200 8.64-9.84 (0.53-0.60)
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20. 1HD-T:
CHECK HYSTERESIS
(@) wio BACS:

(b)

Compare the injection volume when the boost compen-
sator pressure is lowered from 80 kPa (0.81 kgf/cm?, 11.5
psi) to 0 kPa (0 kgf/cm?2, 0 psi) and, conversely, when itis -
raised from zero.

w/ BACS:

Compare the injection volume when the boost compen-
sator pressure is lowered from 129 kPa (1.32 kgf/cm2,
18.7 psi) to 0 kPa (0 kgf/cm?2, 0 psi) and, conversely, when

it is raised from zero.
HINT:

Make measurements after moving the adjusting lever be

fween

idle and maximum 3 times for each lowering of the pressure.

ton | Pumprom | BTRES | mestums| ETESERRANT | S
strokes
1,100 | 80.0(0.81,115) | 200 11.74-12.94(0.72— 0.79) -
o 1100 | 37.4(0.38,5.4) 200 10.92-12.10(0.67~0.74) _
Philippine =700 | 26.7 (027, 3.9) 200 9.20—10.00(0.56—0.61) 0.3(0.02) or less
600 0(0,0) 200 8.76—10.16(0.53—0.62) _
1,100 | 80.0(0.81,11.5) | 200 12.18—13.38 (0.74—0.82) _
Others | 1,000 | 37.4(0.38,54) 200 10.84—12.04 (0.66-0.73) _
(WioBACS) [ 1,100 | 24.0(0.24,35) 200 9.54-10.74 (0.58—0.66) 0.3(0.02) orless
1,100 0(0,0) 200 8.38-9.78(0.53—0.62) -
1,100 | 136(139,19.7) 200 12.18-13.38 (0.74-0.82) -
500 | 86.7(0.88,126) | 200 8.64—9.84(0.53—0.62) 0.3(0.02) orless
(W/BACS) | 500 | 49.3(0.50,7.2) 200 7.30-8.10(0.45—0.49) -
500 0(0,0) 200 5.60—6.40 (0.34—0.39) -

If not within standard value, check each sliding part of the boost

compensator and check whether or not there is any oil.
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Except 1HD-T (w/ BACS) 21. Except 1THD-T (w/BACS):
e T ADJUST LOAD SENSING TIMER
_1‘{ ﬁ;ggon (@) Using a 5 mm hexagon wrench, adjust the starting and
=5 Wrench end points of the load sensing timer by turning the gover-
nor shaft.
7, (b) Set the adjusting lever to maximum position.
[/ (¢) 1HZ (w/ HAC):
| Apply 101.3 + 0.2 kPa (760 = 1.5 mmHg, 29.92 + 0.06
O™ in.Hg) absolute pressure.
(dy 1HD-T:
Apply 80 kPa (0.81 kgf/cm?, 11.5 psi) of pressure to the
1 Sartin bointof boost compensator.
gg o, ™ load sensing timer | (€)  Measure th.e |.nject|on volume. .
- @ load sensing timer ltem adjustn?g'; lever Pump No. of measuring
.% % E /( position pm strokes
£E 1HZ Maximum speed side 1,520 200
1HD-T Maximum speed side 1,440 200
Idle Speed —-— o Maximum
Side Adjusting Lever Position ed SIdezogne
(f)  Slowly move the adjusting lever from the maximum speed
side to the idle speed side, and secure it at the point
where the pump inner pressure begins to drop.
(@) Measure the injection volume at the drop point (starting
point).
B05786
Item Pump rpm No. of measuring strokes Each injection volume cc (cu in.)
1HZ 1,520 200 Measured value at step (f)
minus 1.4 (0.09) + 0.4 (0.02)
{HD=T 1,800 200 Measured value at step (f)
minus 1 -1.6 (0.06 ~ 0.01)
Except 1HD-T (w/ BACS) (h) Using a 5 mm hexagon wrench, adjust the load sensing
5 mm timer by turning the governor shaft, and to the measure-
Hexagon ment again as specified.
Wrench HINT:

? [
Governor Shaft FU2982

The injection volume will increase approx. 3 cc (0.2 cu in.) with
each 1/2 turn of the governor shaft.
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(i) 1HZ:
Check the end point injection volume by slowly moving
the adjusting lever from the maximum speed side to the
idle speed side, and secure it at the point where the pump
inner pressure stops dropping.

Pump No. of measuring Each injection volume
pm strokes cc (cu in.)
1,520 200 7.6 (0.46) or more

() 1HD-T (Philippine):
Check the timer piston stroke when the pump rpm is 1,800
rpm and timer piston stroke is maximum delayed.
Timer piston stroke: 3.7 mm (0.146 in.) or more
(k) 1HD-T (Others):
Check the injection volume when the pump rpm is 1,440
rpm and injection volume is 7.0 — 7.8 cc (0.43 — 0.48
cu in.).
Timer piston stroke: 2.5 mm (0.098 in.) or less
HINT: ,
The end point for 1HD-T engine is hard to identify, so use the
methods used in the (j) or (k) above.
()  When the adjusting lever is moved slowly from the maxi-
mum speed side to the idle speed side.

Pump Timer piston fluctuation
ftem rpm mm (in.)
1HZ 3.86—4.66
(w/ ACSD) 1.520 (0.1520 —0.1835)
1HZ 2.63-3.43
(w/o ACSD) 1,520 {0.1035 - 0.1350)
1HD-T 1,440 0.8 (0.0315)
(Philippine) .
1HD-T 15-25
(Others) 1440 (0.0591-0.0984)
heck the protrusion of the governor shaft.
HD-T (w/ BACS (m) C _
- ( ) Protrusion: 0.3 — 2.0 mm (0.012 — 0.079 in.)

0.3-2.0mm

Governor Shaft

209117
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22. ADJUST IDLE SPEED
(@) Measure the injection volume for each pump rpm.
. No. of iniecti Variation
Adjusting | Pump ; Eachinjection volume 1l R K
ltem leverangle | rpm mset?csﬂt(];g]g cc. (cuin.) o (hénl.tin.) emarks
375 q=2.30-3.30(0.14-0.20) - Pre—set
Minus 350 More than q plus 0.5 (0.03) - _
1HZ (WT) 12-22° 450 200 qMinus 1.2-2.4(0.07-0.15) -
325 3.36-4.36(0.21-0.27) 0.5 (0.03) Adjust
375 q=2.40—3.40(0.15-0.21) - Pre—set
Minus 350 More than q plus 0.5 (0.03) -
1HZ (A/T) . 200 : -
12-22 450 gMinus 1.2~-2.4(0.07-0.15) -
375 2.40-3.40(0.15-0.21) 0.5 (0.03) Adjust
Minus 0 Adiust
1HD-T (M/T) 12—22° 325 200 0.70-1.70(0.04-0.10) 0.5 (0.03) jus
Minus 05003 | Adust
HD-T(AT)| . 390 200 0.70—1.70(0.04~0.10) 5(0.03) jus
(b)  Adjust injection volume by turning the idle speed adjust-
ing screw.
23. w/ACSD:
ADJUST COLD STARTING SYSTEM
(a) Remove the overflow screw and check the fuel tempera-

FU2769

ture in the fuel pump.

Fuel temperature: 15— 35°C (59 — 95°F)

Check that the cam part of the camplate is not on top of
the roller ring.

Set the scale of the timer measuring device to zero.

A/T:

Check the adjusting lever opening angle and consider
this angle as zero.

Measure the clearance between the idle—up lever and
idle—up lever bracket.

Clearance: 1.5 — 2.5 mm (0.059 — 0.098 in.)

Adjust by turning the fast idle adjusting screw.
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FU-89

w/ ACSD

J
()
\—~ Metal Plate

FU2284

w/ ACSD

B05779

w/ ACSD
= 1 HZ
€ Pump rpm
£ | 325

[}
X
£ 1.7900.070) |- — 4 ————

|

[ =4

8 |
o

5 -10 25 50
E (14.0) (77) (122)
Fuei Temperature °C (°F)

~ THD-T

£

g

o | Pump rpm
5 || 325

7]

£ 0.7(0.027) |—— -{— -

k)

o |

£ -10 25 40
[= (14.0) (77) (104)

Fuel Temperature °C (°F)
w/ ACSD

B05782

(9) Remove the metal plate between the cold starting lever
and thermo wax plunger.

(h) Loosen the nut from the cold starting lever.

(i)  Measure the timer piston stroke.

(i)  Adjust by turning the timer adjusting screw.
HINT: '

Screw in for stroke decrease.
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(k) Measure the clearance between the adjusting lever and
idle speed adjusting screw.

Item Fuel temperature Clearance
e 25°C (77°F) 0.71 mm (0.028 in.)
40°C (104°F) Omm(0in.)
25°C (77°F) 0.28 mm (0.011 in.)
1HD-T
40°C (104°F) 0mm (0 in.)

()  Adjust by turning the cold starting adjusting screw.

B05780

w/ ACSD (m) Torque the nut to the cold starting lever.
Torque: 13 N-m (137 kgf-cm, 9.5 ft.Ibf)

B05779

24. w/ ACSD:
ADJUST FAST IDLE

(@) Measure the clearance between the adjusting lever and
idle speed adjusting screw.

ltem Fuel temperature Clearance
iz 25°C (77°F) 0.71 mm (0.028 in.)
40°C (104°F) Omm (0in.)
25°C (77°F) 0.28 mm (0.011 in.)
FU2724 1HD-T " - -
40°C (104°F) 0 mm (0 in.)

w/ ACSD “ (b) Adjust by turning the fast idle adjusting screw.

FU2725

25. POST ADJUSTMENT CHECK
(a) Check that injection stops when the fuel cut solenoid har-
ness is removed.

P Each injecti
Item Adjusting lever angle ump ac lnjectlo'n volume
pm cc (cuin.)
1HZ 100
Minus 12 — 22° 300 0.6 (0.04)
1HD-T
1,000

B05783
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B05784

(b)

26.

29.
30.

31.

Check the adjusting lever movement.

Adjusting lever angle: 38 - 48°

AT

INSTALL THROTTLE POSITION SENSOR AND
BRACKET (See page FU-92)

SEAL PARTS

Seal the full load set screw with new cap seal.

Seal the maximum speed adjusting screw with new lead
seal.

w/ Fuel Cut Valve Control Unit:

INSTALL FUEL CUT VALVE CONTROL UNIT

(See page FU-92)

INSTALL FUEL PIPES (See page FU-92)

w/ A/C:

INSTALL IDLE-UP ACTUATOR

Torque: 9.35 N-m (95 kgf-cm, 83 in..Ibf)

REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241-76022, 09245-54010
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REASSEMBLY
1. INSTALL FUEL INLET HOLLOW SCREW

Install a new gasket and the hollow screw.
Torque: 36.8 N-m (375 kgf-cm, 27 ft-1bf)

FU0SG-02

. INSTALL REGULATOR VALVE
(@) Install 2 new O-rings to the regulator valve.
(b) Using SST, install the regulator valve.
SST 09260-54012 (09262 — 54020)
Torque: 8.8 N-m (90 kgf-cm, 78 in.-Ibf)

. INSTALL FUEL FEED PUMP

(a) Install the liner, rotor and 4 blades.

(b) Check that the liner and blades are facing in the correct
direction, as shown.

(c) Check that the blades move smoothly.

(d)  Align the fuel outlet holes of the cover and liner.

(e) Install the pump cover with the 2 screws.
Torque: 2.9 N.m (29.5 kgf-cm, 25 in..Ibf)

FU0451

()  Check that the rotor moves smoothly.

FU0311

4. INSTALL DRIVE SHAFT
(a) Install the drive gear on the drive shaft as shown.

FU0192
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FU-93

FU0193

Drive Shaft
Washer

FU2836

FU2263

FU2697

(b) Install 2 new joint rubbers into the drive gear.

(c) Position the key groove of the feed pump rotor upward.

(d) Install the drive shaft washer and set key on the drive
shaft and insert the drive shaft assembly into the pump
housing.

(e) Check that the drive shaft turns without catching.

5. INSTALL TIMER PISTON

(@) Apply grease to the timer piston.

(b) Install the sub—piston into the timer piston.
(c) Insert the timer piston into the pump housing.
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Washer

P11962

P12199

FU2835

Hexagon

P11878

B05757

6.
(a)

(e)

(a)
(b)

INSTALL ROLLER RING

Install the slide pin, 4 rollers and 4 washers on the roller
ring.

Check that the roller is facing the flat surface of the wash-
er.

Install the roller ring into the pump housing.

Carefully install the slide pin into the sub—piston.

Install the stopper pin and clip.

INSTALL TIMER SPRING

Install a new O-ring to the timer adjusting screw.

Using a 5 mm hexagon wrench, install the timer adjusting
screw to the LH timer cover and temporarily install the nut.

Install the inner spring, outer spring, shim, 2 new O—-rings,
the RH timer cover and LH timer cover, timer adjusting
screw and nut assembly.
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FU-95

5mm
Hexagon
Wrench

FU2135

5mm
Hexagon
Wrench

£22948 FU0188

Z15419

(d) Using a 5 mm hexagon wrench, install the 4 bolts.
Torque: 8.35 N-m (85 kgf-cm, 74 in..Ibf)

8. PRESET TIMER ADJUSTING SCREW

(a) Using vernier calipers, measure the protrusion of the ad-
justing screw from the timer cover.
Protrusion: 7.5 - 8.0 mm (0.295 - 0.315 in.)

(b) using a 5 mm hexagon wrench, adjust the protrusion of
the adjusting screw from the timer cover.

(c) Tighten the nut.
Torque: 14.2 N.m (145 kgf-cm, 11 ft-1bf)

9. ADJUST PLUNGER SPRING SHIM

(@) Install the 2 plunger spring guides, 2 upper spring seats,
2 plunger springs, lower spring seat, upper plunger plate,
lower plunger plate and pump plunger to the distributive
head:

HINT:

Do not assemble the plunger spring shims at this time

(b) Using vernier calipers, measure clearance A indicated
(c) Determine the plunger spring shim size by using these

formula and chart.

1HZ:

New plunger spring shim thickness =5.9 - A

A ... Measured plunger position

1HD-T:

New plunger spring shim thickness =5.2 - A

A ... Measured plunger position
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Plunger spring shim selection chart:

1HZ:
Measured clearance mm (in.) Shim thickness mm (in.)
More than 5.4 (0.213) 0.5 (0.020)
5.1 — 5.3 (0.201 — 0.209) 0.8 (0.031)
49-5.0(0.193-0.197) 1.0 (0.039)
4.7-4.8(0.185-0.189) 1.2 (0.047)
4.4-46(0.173-0.181) 1.5 (0.059)
4.1-4.3(0.161 - 0.169) 1.8 (0.071)
Less than 4.0 (0.157) 2.0(0.079)
1HD-T:
Measured clearance mm (in.) Shim thickness mm (in.)
More than 4.7 (0.185) 0.5 (0.020)
4.4-4.6(0.173-0.181) 0.8 (0.031)
4.2-43(0.165-0.169) 1.0 (0.039)
4.0-4.1(0.157 - 0.161) 1.2 (0.047)
3.7-3.9(0.146 -0.154) 1.5 (0.059)
3.4-3.6(0.134-0.142) 1.8 (0.071)
Less than 3.3 (0.130) 2.0(0.079)

HINT:

. For a measurement between listed sizes, use the next
larger size. For example, if thickness is 1.1 mm (0.043 in.)
by calculation, use a 1.2 mm (0.047 in.) shim.

. Select 2 shims which have the same thickness.

10. INSTALL COUPLING

FU2894

11. INSTALL FACE CAMPLATE
(@) Face the drive shaft with the key groove facing upward.

(b) Install the coupling spring and camplate with the cam-
plate pin facing the governor cover side.

=

FU2805 FU0454

B05758
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12. INSTALL GOVERNOR LINK

(@) Using SST, install the governor link with 2 new gaskets
and the 2 support bolts.
Torque: 14 N-m (140 kgf.cm, 10 ft-Ibf)
SST 09260-54012 (09269-54040)

(b)  Check that the governor link moves smoothly.

P22949

13. INSTALL PUMP PLUNGER

(a) Place the previously used plunger adjusting shim on the
center of the camplate.
NOTICE:

Do not apply grease to the shim.

FU0207

(b) Install the lower plunger plate, upper plunger plate, lower
spring seat and spill ring to the pump plunger.
HINT:

Face the spill ring with the hole facing the lower spring seat.

FU2729

(c) Align the pin groove of the plunger with the pin of the face
camplate.

(d) align the ball pin of the governor link with the pin hole of
the spill ring.

(¢) Using SST, install the pump plunger and 2 plunger
springs.
SST 09260-54012 (09269-54030)

14. INSTALL DISTRIBUTIVE HEAD
(@) Apply grease to these parts and install them to the distrib-
utive head.
(1) 2 plunger spring guides
(2) 2 new selected plunger spring shims
(3) 2 upper spring seats
(4) 2 lever support springs
(5) New O-ring

FU0210 FU0211 209107
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FU2807

B05755

(b)

Install the distributive head.

NOTICE:
Be careful not to damage the pump plunger.

(©)

HINT:

Using a5 mm hexagon wrench, install the 2 wire clips and
4 bolts.
Torque: 12 N-m (120 kgf-cm, 9 ft.Ibf)

Use the bolt which is 45 mm (1.77 in.) in length.

15.

(@)

INSTALL GOVERNOR SHAFT AND FLYWEIGHT
HOLDER

Install the 4 flyweight, No.2 flyweight washer and gover-
nor sleeve to the flyweight holder.

HINT:
Replace the 4 flyweights as a set.

(b)

(c)

(d)

(e)

16.

Install a new O~ring to the governor shaft.

Place the flyweight holder assembly (1) in position, and
install the governor gear adjusting washer (2) and No.1
flyweight washer (3) between the flyweight holder and
pump housing.

Install the governor shaft through the governor gear ad-
justing washer, No.1 flyweight washer and flyweight hold-
er assembly.

Using a 5 mm hexagon wrench, turn the governor shaft
counterclockwise.

CHECK FLYWEIGHT HOLDER THRUST CLEARANCE

Using a thickness gauge, measure the thrust clearance be-
tween the housing pin and flyweight holder.

Thrust clearance: 0.15 - 0.35 mm (0.0059 - 0.0138 in.)

If the thrust clearance is not as specified, adjust with a governor
gear adjusting washer.

Governor gear adjusting washer thickness:

1.05mm (0.0413 in.) 1.25 mm (0.0492 in.) 1.45 mm (0.0571 in.)

1.65

mm (0.06500 in.) 1.85 mm(0.0728 in.) —
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17. ADJUST PROTRUSION OF GOVERNOR SHAFT

(@)  Using vernier calipers, measure the protrusion of the gov-
ernor shaft.

Protrusion: 0.3 — 2.0 mm (0.012 - 0.079 in.)

If the protrusion is not as specified, adjust by turning the gover-
nor shaft.

P11898

(b) Using a5 mm hexagon wrench, install and tighten the nut

5mm while holding the governor shaft with a 5 mm hexagon
Hexagon wrench.
Wrench

Torque: 27 N-m (275 kgf-cm, 20 ft.1bf)

P11880

18. 1HZ (w/HAC):
THZ (WIHAC) ASSEMBLE HIGH ALTITUDE COMPENSATOR
(@) Install the control lever.
(1) Insert the connecting pin into the governor cover.

FU2699

(2) Using a small screwdriver, install the control lever
1HZ W/ HAC) with the support pin.
FU2932
HZ (w/ HAC) (3) Using a 4 mm hexagon wrench, install 2 new gas-
1 \\}

kets and the 2 bolts.
Torque: 6.85 N-m (70 kgf-cm, 61 in..1bf)

4 mm
Hexagon
Wrench

FuU2132
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B05752

© @,

w/o BACS
/\,
@

w/ BACS

\.

n

J

B05753

FU2699

FU2932

(b)

19.

@)

(b)

Install the rubber cap facing the arrow downward.

1HD-T:
ASSEMBLE BOOST COMPENSATOR
Install the overflow screw.
(1) w/BACS:
Install the BACS union and 2 new gaskets with the
overflow screw.
Torque: 24.55 N-m (250 kgf-cm, 18 ft.1bf)
(2) w/oBACS:
Install the overflow screw.
Torque: 24.55 N-m (250 kgf-cm, 18 ft-1bf)
(3) w/oBACS:
Install the rubber cap facing the arrow downward.

Install the control lever.
(1) Insert the connecting pin into the governor cover.

(2) Using a small screwdriver, install the control lever
with the support pin.
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Hexagon
Wrench

FU2132

O-Ring :’é

Washer Adjusting Lever
é;; Shaft

FU2268

Z15519

5 mm
Hexagon
Wrench

P22950

P23333

21.

(a)
(b)
(c)

(d)

(3) Using a 4 mm hexagon wrench, instail 2 new gas-
kets and the 2 bolts.

Torque: 6.85 N-m (70 kgf-cm, 61 in..1bf)

INSTALL ADJUSTING LEVER SHAFT TO GOVERNOR
SHAFT

Install the washer and a new O—ting to the adjusting lever
shaft.

Install the adjusting lever shaft, washer and O-ring as-
sembly to the governor cover.

INSTALL GOVERNOR COVER

Install the speed control spring to the adjusting shaft.
Install a new gasket to the groove of the governor cover.
Install the damper spring and spring seat, and connect
the speed control spring to the spring seat.

Using a 5 mm hexagon wrench, install the governor cover
with the 4 bolts.
Torque: 8.3 N-m (85 kgf-cm, 74 in..Ibf)

HINT:
Use the bolt which is 35 mm (1.38 in.) length.

(€)

Using a 5 mm hexagon wrench, install the wire clip to the
governor cover with the bolt.
Torque: 8.35 N-m (85 kgf-cm, 74 in.-1bf)

Install the idle speed adjusting screw and lock nut.
Torque: 6.9 N-m (70 kgf-cm, 61 in.-Ibf)
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B05869

P23606

P22940

22. INSTALL ADJUSTING LEVER

(@) Place the return spring on the governor cover.

(o) Hook the return spring to the adjusting lever, and turn and
place the adjusting lever on the governor shaft.

(c) Align the lines of the adjusting lever shaft and adjusting
lever.

(d) Install adjusting lever and spring guide (M/T) with the nut.
Torque: 8.35 N-m (85 kgf-cm, 74 in.-1bf)

23. INSTALL PICKUP SENSOR

(@) Connect the sensor lead wires to the connector.

(b) Install a new O—ring and pickup sensor.
Torque: 20.6 N-m (210 kgf-cm, 15 ft-1bf)

24. ADJUST PLUNGER PRE-STROKE

(@) Install SST to the fuel cut solenoid installation screw sec-
tion.

SST 09275-17010

(b) Set the dial indicator so that the tip of the dial indicator
push rod touches the upper surface of the plunger.

(c) Install the set nut to the drive shaft.

(d) Rotate the drive shaft, set the plunger to BDC and set the
scale on the dial indicator to 0 mm (0 in.).

(e) Apply afew drops of light oil (diesel fuel) to the top surface
of the plunger, and when 49 kpa (0.1 kgf/cm?2, 1.4 psi) of
air is applied to SST, bubbles appear on the upper surface
of the plunger.

()  Slowly rotate the drive shaft in the pump rotation direction
(clockwise) and read the dial indicator when the bubbles
on the top of the plunger disappear.

Pre-stroke:
1HZ: 0.2 mm (0.0079 in.)
1HD-T: 0.25 mm (0.0098 in.)

If the pre—stroke is not as specified, replace the plunger adjust-

ing shim under the plunger with a different sized shim.

HINT:

» Shims are available in 131 sized in increments 0.01
mm(0.004 in.), from 1.90 mm (0.0748 in.) to 3.20 mm
(0.1260 in.).

. If the shim is made thicker, the pre—stroke is decreased.

(g) Remove the SST from the fuel cut solenoid installation
screw section.

(h) Remove the set nut from the drive shaft.
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P22951

P23373

FU2166

neumatic
Bellows Spring

%— Push Rod
-~ P

FU2167

Pneumatic
> Bellows Cover

Rubber
Cap

Pneumatic
Bellows

FU2195

(i

After completing the pre—stroke adjustment, check that
dimension B is within the specifications.

Dimension B:

1HZ: 3.1 — 3.5 mm (0.122 - 0.138 in.)

1HD-T: 2.8 - 3.2 mm (0.110 - 0.126 in.)

If dimension B is not within the specification, replace the distrib-
utor head.

26.

(@)

INSTALL DISTRIBUTIVE HEAD PLUG
Install a new O—ring to the head plug.
Using SST, instali the head plug.

SST 09260-54012 (09262-54010)
Torque:

1HZ: 69 N-m (700 kgf-cm, 51 ft.1bf)
1HD-T: 88 N-m (900 kgf-cm, 65 ft.Ibf)

1HZ (w/ HAC):
ASSEMBLE HIGH ALTITUDE COMPENSATOR
Install the pneumatic bellows.

(1) Insert 3—4 cc (0.18 — 0.24 cu in.) of engine oil into
the bushing hole.

» (2) Place the pneumatic bellows spring and push rod

on the governor cover.

(3) Install the 2 rubber caps, pneumatic belows and
shims to the pneumatic bellows cover.
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1HZ (w/ HAC)

FU2662

FU2157

B05791

27.

(a)

ENGINE FUEL _— INJECTION PUMP (1HZ, 1HD-T)

(4) Install a new gasket and the pneumatic bellows and
beilows cover assembly to the governor cover.

(5) Using a 5 mm hexagon wrench, install the 4 bolts.

Torque: 7.35 N-m (75 kgf-cm, 65 in.-1bf)

Install the lever control spring.
Install the lever spring with a new gasket and the bolt.
Torque: 11.3 N-m (115 kgf-cm, 8 ftIbf)

1HD-T:

ASSEMBLE BOOST COMPENSATOR

Install the guide bushing.

Install and adjust the guide bushing to the dimension *A”
as shown in the illustration.

ltem

Dimension "A”

Philippine

16.25 — 16.35 mm (0.640 —0.644 in.)

Others (w/ BACS)

18.65 —18.75 mm (0.734 - 0.738 in.)

Others (w/o BACS)

17.95 —18.05 mm (0.707 — 0.711 in.)

1HD-T

Diaphragm

Push Rod

209305

(b)

Install the boost compensator diaphragm.

(1)  Apply sealant to the push rod threads.
Sealant:

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

(2) Install the diaphragm and 2 spring seats to the push
rod with the nut.
Torque: 7.35 N-m (75 kgf-cm, 65 in..1bf)
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1HD-T

Matchmarks

(3) Adjust the installation direction of boost compensa-
tor diaphragm assembly.
» Install the shim and diaphragm assembly.
HINT:
Do not assemble the spring.
*  Using vernier calipers, while pushing on the
diaphragm assembly dimension "X” with ver-
nier calipers as shown.

item Dimension "X”

Philippine 7.9-8.1 mm (0.311 - 0.319in.)

Others (w/ BACS) 8.35—8.55 mm (0.329 — 0.337 in.)

Others (w/o BACS) 8.1 —8.3 mm (0.319 - 0.327 in.)

5mm
Hexagon
Wrench

!!x’! :5
Shim
FU2735
87200 715509
1HD-T
1.5—-25cc

FU2886
1HD-T
Matchmarks

215417
1HD-T ¥

P22931

HINT:
Measure at the center of the hole.
e  Place matchmarks on the diaphragm assem-
bly and governor cover.
*  Remove the diaphragm assembly.

(4) Insert1.5—-2.5cc (0.09 -0.15 cu in.) of engine oil
into the bushing hole.
(5) Install the boost compensator shims, spring, dia-

phragm assembly and diaphragm cover to the gov-
ernor cover.

(6) Using a 5 mm hexagon wrench, install the dia-
phragm cover with the 4 bolts.
Torque: 7.35 N-m (75 kgf-cm, 65 in..1bf)
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(c)

1HD-
N

® 28.
29.

()
(b)

()
(d)
goszso|  (€)

(f)
30.

(@)

B05749

(b)

Install the lever control spring.

Install the lever control spring with a new gasket and the
bolts.

Torque: 11.3 N-m (115 kgf-cm, 8 ft-Ibf)

INSTALL INJECTION PUMP STAY

Torque: 8.35 N-m (85 kgf-cm, 74 in..1bf)

INSTALL FUEL CUT SOLENOID

Install a new O—-ring on the fuel cut solenoid.

Install the wave washer, strainer, valve, spring and fuel
cut solenoid.

Torque: 22 N-m (225 kgf-cm, 16 ft-1bf)

w/o Fuel Cut Valve Control Unit:

Install the lead wire to the fuel cut solenoid with the nut.
Torque: 1.7 N-m (17 kgf-cm, 15 ft.Ibf)

w/o Fuel Cut Valve Control Unit::

Install the dust cover to the fuel cut solenoid.

w/o Fuel Cut Valve Control Unit:

Install the wire harness to the wire clip.

w/o Fuel Cut Valve Control Unit:

Install the lead wire connector to the bracket.

1HD-T:

INSTALL CAP

w/o Fuel Cut Valve Control Unit:
install a new gasket and the cap.
Torque: 11 N-m (115 kgf-cm, 8 ft-Ibf)

w/ Fuel Cut Valve Control Unit:
Using a 6 mm hexagon wrench Install a new gasket and
the cap.
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Metal Plate

B05747

B05745

1HD-T (w/ BACS)

B05879

31.
(@)
(b)

(©)

(9)

32.

(@)

(b)

33.

34.
@

w/ ACSD:

INSTALL THERMO WAX

Using a screwdriver, turn the cold starting lever counter-
clockwise approx. 20°.

Put a metal plate (thickness of 3.5 — 7.5 mm (0.183 —
0.295 in.)) between the cold starting lever and thermo
wax plunger.

Install a new O-ring to the pump body.

Using a 5 mm hexagon wrench, temporality install the
thermo wax with the 2 bolts.

Using a screwdriver, turn the cold starting lever counter-
clockwise.

Using a 5 mm hexagon wrench, install the bolt (B), and re-
moval the bolts (A).

Torque: 8.35 N-m (85 kgf-cm, 74 in.-1bf)

Using a 5 mm hexagon wrench, tighten the bolt.
Torque: 8.35 N-m (85 kgf.cm, 74 in..1bf)

A/T and M/T (w/ Idle Up Lever)

INSTALL IDLE-UP LEVER

Using a 5 mm hexagon wrench, install the spacer (w/o
ACSD) idie—up lever with the 3 bolts.

Torque:

Short bolt: 8.35 N-m (85 kgf-cm, 74 in.-ibf)

Long bolt: 11.75 N-m (120 kgf-cm, 9 ft.Ibf)

AT:

Connect the idle up link.

REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241-76022, 09245-54010

PERFORM AIR TIGHT TEST

1HD-T (w/ BACS):

Install a bolt and gasket to the overflow port.
1HD-T:

Install the plug to the port of the boost compensator.
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FU2761
FU2766

805872

Y

49 kPa - 490 kPa

()

36.

(a)
(b)

()

ENGINE FUEL - INJECTION PUMP (1HZ, 1HD-T)

w/o BACS:
Install a bolt to the overflow port.

Connect an air hose to the fuel inlet pipe and place the in-
jection pump into diesel fuel.

Apply 49 kPa (0.5 kgf/cm?2, 7 psi) of pressure and confirm
that there are no leaks.

Next check that there are no leaks with 490 kPa (5.0 kgf/
cm?, 71 psi) of pressure applied.

INSTALL INJECTION PUMP TO SST (STAND)

SST 09241-76022, 0924554011

AT

INSTALL THROTTLE POSITION SENSOR AND
BRACKET

Attach the portions of the throttle position sensor and ad-
justing lever.

Using a 5 mm hexagon wrench, install the throttle position
sensor with the 3 bolts.

Loosen the 2 screws holding the throttle position sensor
to the bracket.
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ENGINE FUEL — INJECTION PUMP (1HZ, 1HD-T)

5+ 0.01V

90°

Terminal

B05870

B05742

w/ Fuel Cut Valve
g ‘A' AN Bolt

B05871

(d)
(e)

Apply 5 = 0.01 V across terminals VC and E2.

Connect the tester probes of a voltmeter to terminals VTA
and E2 of the throttle position sensor.

(fy  Secure the adjusting lever fully on the maximum speed
side so that its output will be 0.6 = 0.025 V

tighten the 2 screws holding the throttle position sensor
to the bracket.

SEAL PARTS

Seal the full load set screw with new cap seal.

Seal the maximum speed adjusting screw with new lead
seal.

38. w/ Fuel Cut Valve Control Unit:

INSTALL FUEL CUT VALVE CONTROL UNIT

Install the lead wire of the fuel cut valve control unit to the
fuel cut solenoid terminal with the nut.

NOTICE:

Be careful of the wire terminal installation direction.

(@)

(b) Install a new cap to the fuel cut solenoid terminal.
(c) Place the clamp in position as shown in the illustration.

Attach the fuel cut valve control unit to the fuel cut sole-

(d)

noid.

(e) Using 5 mm hexagon wrench, temporarily tighten the 2
new bolts.

NOTICE:

Temporarily tighten the bolts while ensuring that the con-

trol unit is being placed securely.

()  Alternately tighten the 2 bolts until the bolt heads break
off.
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ENGINE FUEL — INJECTION PUMP (1HZ, 1HD-T)

w/ Fuel Cut Valve Control Unit
o1 0 N

B05738

Others

B05744

(@)
(h)

41.

42.

43.

Using a 8 mm hexagon wrench, install the connector
bracket with the bolt.
Connect the connector and wire.

INSTALL FUEL PIPES

Install the nozzle leakage pipe No.2 and 2 new gaskets
with the union bolt.

Torque: 22.1 N-m (225 kgf-cm, 16 ft-1bf)

Install the fuel inlet pipe and 2 new gaskets with the cap
nut.

Torque: 24.55 N-m (250 kgf-cm, 18 ft-Ibf)

w/ A/C:

INSTALL IDLE-UP ACTUATOR

Torque: 9.35 N-m (95 kgf-cm, 83 in.-1bf)

REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241-76022, 0924554011

INSTALL SET KEY OF INJECTION PUMP DRIVE
PULLEY ON DRIVE SHAFT

REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241-76022, 0924554010
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FU-111

FU2710

215577

INSTALLATION -

1.  INSTALL INJECTION PUMP
NOTICE:
Do not put the injection pump at an angle more than 45°
from the horizontal.
(@) Install a new O—ring to the pump.
(b)  Apply a light coat of engine oil on the O-ring.
() 1HD-T:
Place the No.1 Cylinder block insulator.

(d) Alignthe setkey on the drive shaft and groove of the injec-
tion pump drive gear.

(e) Align the period lines (or matichmarks) of the injection
pump and timing belt case.

() Install the 2 nuts holding the injection pump to the timing
gear case.
Torque: 18 N-m (185 kgf-cm, 13 ft.1bf)

(g) Install the injection pump stay with the bolt.

Torque: 69 N-m (700 kgf-cm, 51 ft-1bf)
NOTICE:
Before tightening to the standard torque, check whether
the pump stay is up against the injection pump.
If there is a gap, loosen the bolts joining the pump stay to the
cylinder block and set the pump stay against the injection
pump.
(h) Install a new O-ring to the injection pump drive gear.

(i) Install the injection pump drive gear set nut.

()  Hold the crankshatt pulley, and torque the nut.
Torque: 103 N-m (1,050 kgf-cm, 76 ft-1bf)

NOTICE: _

Do not turn the crankshaft pulley. The valve heads will hit

against the piston top.

(k) Check the thrust clearance of the injection pump drive
shaft. (See page EM—11)
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Boost Compensator Hose (1HD-T)

Y= <
Fuel Return Hose

(w/ BACS)

B05735

2.
(@)
(b)

o N

10.
1.

ENGINE FUEL - INJECTION PUMP (1HZ, 1HD-T)

CONNECT HOSES

Connect the fuel return hose.

1HD-T:

Connect the boost compensator hose.

1HD-T: (w/ BACS)

Connect the BACS hose.

AT

CONNECT THROTTLE POSITION SENSOR CONNEC-
TOR TO ACCELERATOR LINK

w/ACSD:

CONNECT WATER BYPASS HOSES TO THERMO
WAX

INSTALL NO.2 CAMSHAFT TIMING PULLEY

(See page EM-31)

INSTALL TIMING BELT (See page EM-31)

CHECK INJECTION TIMING (See page EM-11)
INSTALL INJECTION PIPES (See page FU-13
Torque:

1HZ: 14.7 N-m (150 kgf-cm, 11 ft.1bf)

1HD-T: 24.5 N-m (250 kgf-cm, 18 ft-Ibf)

1HD-T:

INSTALL OIL FILTER (See page LU-2)

FILL WITH ENGINE COOLANT (See page CO-2)
START ENGINE AND CHECK FOR FUEL LEAKAGE
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INJECTION PUMP (1HD-FTE)

ON-VEHICLE INSPECTION
1. INSPECT ENGINE SPEED SENSOR RESISTANCE
(a) Disconnect the sensor connector.

(b)  Using an ohmmeter, measure the resistance between the
terminals.

Resistance: 205 — 255 Q at 20°C (68°F)
If the resistance is not as specified, replace the injection pump.
(c) Reconnect the sensor connector.
2. INSPECT SPILL CONTROL VALVE RESISTANCE
(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 as specified, replace the injection pump.
(c) Reconnect the valve connector.

FUoSH01

3.
(@)
(b)

INSPECT TIMING CONTROL VALVE RESISTANCE
Disconnect the valve connector.

Using an ohmmeter, measure the resistance between ter-
minals.

Resistance: 10 - 14 Q at 20°C (68°F)

If the resistance is not as specified, replace the injection pump.
(c) Reconnect the valve connector.

4. INSPECT TIMING CONTROL VALVE OPERATION

(@) Disconnect the valve connector.

(b) Connect the battery positive (+) terminal to the vaive ter-
minal +B.

(c) Connect the battery negative (-) terminal to the valve ter-
minal TCV.

(d) Check that the solenoid makes a “clicks” sound.
If operation is not as specified, replace the injection pump.
NOTICE:

« Do not apply voltage for more than 30 seconds to

avoid burning out the solenoid.

« If repeating this step, wait until the solenoid cools
down enough that it can be touched by hand.
Reconnect the valve connector.

5. INSPECT FUEL TEMPERATURE SENSOR
(See page ED-6)
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COMPONENTS
w/ EGR System w/o EGR System
Vacuum Hose 'Mtake Pipe # Gasket | Vacuum Hose Intake Pipe
f Vacuum

EGR Pipe =i

No.2 Cylinder
Head Cover

2No.1 Cylinder
iHead Cover :

Intake Pipe Stf:l_y_,__—-E

Timing Belt

Timing Belt Tensioner
.- @\@ — No.1 Flange

Seal Washer Qf:ar

Clamp No.2 Camshaft Timing Pulley

Timing Belt Cover No.2 Flange

B05408
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No.3 Nozzle Leakage Pipe

-"No.3 Cylinder Block Insulato

No.1 Cylinder E
Block Insulator 3
No.1 Injection __ L,
Pump Insulator ! ;'®
: g‘i;\f.}»
% ‘ ‘_y/ﬁf’
%

@ Bracket
AU ——(TEEm | Clamp

Injection Pump

@ 69(700,51)

Injection Pump Stay

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

B05409
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ENGINE FUEL _— _INJECTION PUMP (1HD-FTE)

24.5 (250,18)

¢ Gasket

¢ Gasket

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

Overflow Screw

22.1 (225 ,16)

& Gasket

Fuel Outlet Pipe

Fuel
Inlet Pipe q
ﬁ . & Gasket

! Injection Pump Stay

& O Ring

Fuel Temperature Sensor

22.1 (225, 16)

B0S410
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ENGINE FUEL -~ INJECTION PUMP (1HD-FTE)

REMOVAL -

1. REMOVE INTAKE PIPE (See page EM-77)
2. REMOVE CYLINDER HEAD COVERS
(See page EM-77)
3. REMOVE TIMING BELT (See page EM-77)
4. REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See page EM-27)
5. REMOVE INJECTION PIPES (See page FU-33)
6. DISCONNECT FUEL RETURN HOSE
7. DISCONNECT CONNECTORS
Disconnect these connectors:
»  Engine speed sensor connector
«  Spill control valve connector
»  Correction resister connector
«  Timing control valve connector
. Fuel temperature sensor connector

8. REMOVE INJECTION PUMP

(@) Hold the crankshaft pulley, and remove the injection
pump drive gear set nut.

NOTICE:

Do not turn the crankshaft pulley. The valve heads will hit

against the piston top.

(b) Remove the O-ring from the injection pump drive gear.

(c) Remove the 2 bolts and pump stay bracket.
(d) Remove the 3 bolts and injection pump stay.
(e) Remove the No.3 cylinder block insulator.

()  Before removing the injection pump, check if the period
lines are aligned.
If not, place new matchmarks for reinstallation.

() Remove the 4 nuts holding the injection pump to the tim-
ing gear case.
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(h) Using SST, remove the injection pump.
SST 09950-40011 (09957-04010),
09950-50010 (0995105010, 09952-05010,
09953-05020, 09954—-05020)
NOTICE:
« Tighten the 2 bolts more than 8 mm (0.31 in.).
+  Set SST so that it is balanced.
(i) Remove the No.1 cylinder block insulator and No.1 injec-
tion pump insulator.
() Remove the O-ring from the injection pump.
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ENGINE FUEL - INJECTION PUMP (1HD-FTE)

DISASSEMBLY

1.  MOUNTING PUMP ASSEMBLY TO SST (STAND)
(See page FU-53)
SST 09241-76022, 09245-68010

2. REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE
SHAFT

3. REMOVE FUEL PIPES
(a) Remove the over flow screw, fuel outlet pipe and 2 gas-
kets.

(b) Remove the union bolt, fuel inlet pipe and 2 gaskets.

4. REMOVE INJECTION PUMP STAY
Using a 6 mm hexagon wrench, remove the 5 bolts and injection
pump stay.

B05415

5. REMOVE FUEL TEMPERATURE SENSOR

B05416
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ENGINE FUEL _— _INJECTION PUMP (1HD-FTE)

1.

2.

(a)

(b)

FUOSM-01

REASSEMBLY

INSTALL FUEL TEMPERATURE SENSOR

Install a new O-ring and fuel temperature sensor.
Torque: 22.1 N-m (225 kgf-cm, 16 ft-1bf)

INSTALL INJECTION PUMP STAY

Using a 6 mm hexagon wrench, install the injection pump stay
with the 5 bolts.

Torque: 19.6 N-m (200 kgf-cm, 14 ft.Ibf)

INSTALL FUEL PIPES

Install the fuel inlet pipe and 2 new gaskets with the union
bolt.

Torque: 24.5 N-m (250 kgf.cm,18 ft-Ibf)

Install the fuel outlet pipe and 2 new gaskets with the over
flow screw.

Torque: 22.1 N-m (225 kgf-cm, 16 ft.1bf)

INSTALL SET KEY OF INJECTION PUMP DRIVE
PULLEY ON DRIVE SHAFT

REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241-76022, 0924568010
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ENGINE FUEL — INJECTION PUMP (1HD-FTE)

INSTALLATION -

1.
(a)
(b)

(c)

(d)

(9)

INSTALL INJECTION PUMP
Install a new O—ring to the pump.
Apply a light coat of engine oil on the O-ring.

Place the No.1 injection pump insulator and No.1 cylinder
block insulator to the cylinder block.

Align the set key on the drive shaft and groove of the injec-
tion pump drive gear.

Align the period lines (or matchmarks) of the injection
pump and timing belt case.

Install the 4 nuts holding the injection pump to the timing
gear case.

Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)

Install the No.3 cylinder block insulator.
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ENGINE FUEL _— INJECTION PUMP (1HD-FTE)

B05652

(h) Install the injection pump stay with the 3 bolts.

Torque: 69 N-m (700 kgf-cm, 51 ft-Ibf)
NOTICE:
Before tightening to the standard torque, check whether
the pump stay is up against the injection pump.
If there is a gap, loosen the bolts joining the pump stay to the
cylinder block and set the pump stay against the injection
pump. :
(i) Install the pump stay bracket wit the 2 bolts.

Torque: 39 N-m (398 kgf-cm, 29 ft-1bf)
() Install a new O-Ring to the injection pump drive gear.

(k) Install the injection pump drive gear set nut.
()  Hold the crankshaft pulley, and torque the nut.
Torque: 137 N-m (1,400 kgf-cm, 101 ft.1bf)
NOTICE:
Do not turn the crankshaft pulley. The valve heads will hit
against the piston top.
2. CONNECT CONNECTORS
Connect these connectors:
«  Engine speed sensor connector
«  Spill control valve connector
»  Correction resister connector
»  Timing control valve connector
»  Fuel temperature sensor connector
CONNECT FUEL RETURN HOSES
4. INSTALL INJECTION PIPE (See page FU-44)
5. INSTALL NO.2 CAMSHAFT TIMING PULLEY
(See page EM-29)
INSTALL TIMING BELT (See page EM-29)
START ENGINE AND CHECK FOR FUEL LEAKAGE

it
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COOLING - COOLANT

COOLANT

INSPECTION -

1. CHECK ENGINE COOLANT LEVEL AT RADIATOR RESERVOIR

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

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

2. CHECK ENGINE COOLANT QUALITY

(a) Remove the radiator cap.

CAUTION:

To avoid the danger of being burned, do not remove the radiator cap while the engine and radiator

are still hot, as fluid and steam can be blown out under pressure.

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

If excessively dirty, replace the coolant.

(c) Reinstall the radiator cap.
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COOLING - COOLANT

REPLACEMENT
1. DRAIN ENGINE COOLANT
(a) Remove the 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.

COORF-01

(b) Loosen the radiator drain plug (on the left side of the ra-
diator lower tank) and engine drain plug (on the left side
of the cylinder block), and drain the coolant.

Drain Plug

Drain Plug B05584

(c) Apply seal packing to 2 or 3 threads of the engine drain
plug.
Seal packing: Part No. 08826-00100 or equivalent

(d) Close the drain plugs.
Torque: 12.7 N-m (130 kgf-cm, 9 ft.Ibf) for engine

P23296

2. FILL ENGINE COOLANT
(@) Slowly fill the system with the coolant.

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

+  Using coolant which includes more than 50 % ethyl-
ene—glycol (but not more than 70 %) is recom-
mended.

NOTICE:
» Do not use an alcohol type coolant.
+  The coolant should be mixed with demineralized wa-
ter or distilled water.
Capacity:
1HZ
G.C.C. countries
12.4 liters (13.1 US qts, 10.9 Imp. qgts)
w/ rear heater
12.9 liters (13.6 US gts, 11.3 Imp. gts)
Australia M/T
12.4 liters (13.1 US qts, 10.9 Imp. qts)




COOLING - COOLANT

CO-3

(b)

w/ rear heater
12.9 liters (13.6 US qts, 11.3 Imp. qts)
Australia A/T
12.0 liters (12.7 US qts, 10.6 Imp. qts)
w/ rear heater
12.5 liters (13.2 US qts, 11.0 Imp. gts)
Others M/T
12.4 liters (13.1 US qts, 10.9 Imp. qts)
w/ rear heater
12.9 liters (13.6 US qts, 11.3 Imp. gts)
Others A/T
12.0 liters (12.7 US qts, 10.6 Imp. gts)
w/ rear heater
12.5 liters (13.2 US gts, 11.0 Imp. gts)
1HD-T
MT
125 liters (13.2 US qgts, 11.0 Imp. gts)
w/ rear heater
13.0 liters (13.7 US qts, 11.4 Imp. qts)
AT
12.1 liters (12.8 US qts, 10.6 iImp. gts)
w/ rear heater
12.6 liters (13.3 US qts, 11.1 Imp. qts)
1HD-FTE
M/T
13.2 liters (13.9 US qts, 11.6 Imp. qts)
w/ viscous heater
13.7 liters (14.5 US qts, 11.2 Imp. qts)
AT
12.8 liters (13.5 US qts, 11.2 Imp. gts)
w/ viscous heater
13.3 liters (14.1 US gts, 11.7 Imp. qts)
Install the radiator cap.
Start engine, and bleed the cooling system.

Refill the radiator reservoir with coolant until it reaches the

"FULL” line.
CHECK ENGINE COOLANT FOR LEAKS



COOLING -~ WATER PUMP

WATER PUMP
COMPONENTS

1HZ and 1HD-T

COORG-01

1HZ 1HD-T

Intake Pipe

. @ Gasket

Intake Pipe Insulator

Fan Pulley ™,

Fan Drive Belt

Pullej Set Key
Fluid Coupling '

No.1 Camshaft
(64165, 57 in.1bf)_| Timing Pulley !

—T |

Timing Belt

A\

Timing Belt Tensioner

| N-m (kgf-cm, ft-Ibf) |: Specified torque
& Non-reusable part
* Precoated part BOS606
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COOLING — WATER PUMP

1HD-FTE
w/ EGR w/o EGR
intake Pipe Assembly Intake Pipe Assembly
39.2 (400, 29) |
@ Gasket
No.2 Cylinder
Head Cover

Belt | | | No.1 Cylinder
P Pulley Set Key i Head Cover
No.1 Camshatt /.

Timing Pulley
Fluid Coupling ;

(6465, 57in-1bh) | Timing Belt

1
I
i
1
)
i
- L
s 1
[P

P

§

N\ T98(1,000,72 -

Vacuum
Hose

Idler Pulley
Timing Belt Tensioner

Timing Belt Cover
['N-m (kgf-cm, ft-Ibf) | : Specified torque

@ Non-reusable part

* Precoated part

B05607
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1HZ and 1HD-T
Camshatt Oil Seal Retainer

& Camshaft @—
Oil Seal - &

Camshaft Oil Seal Retainer -

& Camshafi Oil Seal

39.2 (400, 29)

Alternator @jﬁm
Adjusting ; -
Bar \ T
l’l@’\ P —“E
@“‘“" ' Water Pump
Turbo Water Pipe '
(w/ Turbo)

19.6 (200, 14)

(=N~
[19.6 (200, 14) | a ~
@_ No.2 Cylinder Block Insulator , ’
(1HD-FTE) =

| N'm (kgf-cm, ft-lbf) | : Specified torque
# Non-reusable part
B05608




COOLING - WATER PUMP

Co-7

B05148

Adjusting
Bar

VU Water Pipe (w/ Turbo)
) y / \
Al

PV
Water Bypass Hose
(w/ Turbo)

VO LN\ S— B05149

REMOVAL

1.

(a)
(b)
()

(d)

()

COORH-01

DRAIN ENGINE COOLANT

REMOVE DRIVE BELTS, FAN, FLUID COUPLING AND
WATER PUMP PULLEY

Loosen the 4 water pump pulley nuts.

Loosen the alternator pivot bolt and adjusting lock bolt.
Loosen the adjusting bolt, and remove the 2 drive belts.
Remove the 4 nuts, the fan with fluid coupling and pulley.
Remove the 4 nuts and fan from the fluid coupling.
REMOVE TIMING BELT (See page EM-27)

REMOVE IDLER PULLEY (See page EM-27)
REMOVE NO.1 CAMSHAFT TIMING PULLEY

(See page EM-27)

REMOVE CAMSHAFT OIL SEAL RETAINER

(1HZ and 1HD-T: See page EM—48)

(1HD-FTE: See page EM-77)

1HD-FTE:

REMOVE NO.2 CYLINDER BLOCK INSULATOR

REMOVE WATER PUMP

Remove the 3 bolts and alternator adjusting bar.
Remove the 2 nuts.

w/ Turbo:

Disconnect the turbo water pipe from the water pump.
w/ Turbo:

Disconnect the turbo water pipe from the water bypass
hose.
Remove the 5 bolts, water pump and gasket.



COOLING — WATER PUMP

CcO0927

C0O0926

INSPECTION

1. INSPECT WATER PUMP

Turn the pulley and check that the water pump bearing moves
smoothly and quietly.

If necessary, replace the water pump.

2. INSPECT FLUID COUPLING
Check the fluid coupling for damage and silicon oil ieakage.
If necessary, replace the fiuid coupling.
3. INSPECT TIMING BELT COMPONENTS
(See page EM-29)
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COOLING - WATER PUMP
INSTALLATION -
1. INSTALL WATER PUMP

(@) Temporarily install a new gasket and the water pump with
the 5 bolts.
(b)  w/ Turbo:

Connect the turbo water pipe to the water bypass hose.
‘Water Bypass Hose () w/ Turbo:

(w/ Turbo) Temporarily install the turbo water pipe with the 2 nuts.
NN N =cesus| (d)  wio Turbo:

Temporarily install the 2 nuts.
(e) Temporarily install the alternator with the 3 bolts.
(f)  Uniformly tighten the 7 bolts and 2 nuts holding the water

pump to the cylinder biock.

Torque:

19.6 N-m (200 kgf-cm, 14 ft.ibf) for 12 mm head

39.2 N-m (400 kgf-cm, 29 ft.1bf) for 14 mm head
2. 1HD-FTE:

INSTALL NO.2 CYLINDER BLOCK INSULATOR
3. INSTALL CAMSHAFT OIL SEAL RETAINER

(1HZ and 1HD-T: See page EM-31)

(1HD-FTE: See page EM-31)
4. INSTALL NO.1 CAMSHAFT TIMING PULLEY

(See page EM-31)
5. INSTALL IDLER PULLEY (See page EM-31)
6. INSTALL TIMING BELT (See page EM-31)

7. INSTALL WATER PUMP PULLEY, FLUID COUPLING
FAN AND DRIVE BELTS

(a) Install the fan to the fluid coupling with 4 new nuts.
Torque: 6.4 N-m (65 kgf-cm, 57 in..Ibf)

(b) Temporarily install the pump pulley, the fan with fluid cou-
pling with the 4 nuts.

(c) Install and adjust the drive belt. (See page CH-2)

(d) tighten the 4 water pump puliey nuts.

BO5148 Torque: 19.6 N-m (200 kgf-cm, 14 ft-1bf)

FILL WITH ENGINE COOLANT
START ENGINE, AND CHECK FOR COOLANT LEAKS

©
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COOLING — THERMOSTAT

THERMOSTAT
COMPONENTS

l 19.6 (200, 14) l

& Gasket

Water Inlet

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

B05585
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COOLING - THERMOSTAT

COORL-01

REMOVAL
HINT:

Removal of the thermostat would have an adverse effect, caus-
ing a lowering of cooling efficiency. Do not remove the thermo-
stat, even if the engine tends to overheat.

1. DRAIN ENGINE COOLANT

n

REMOVE THE WATER INLET AND THERMOSTAT
) Remove the 3 bolts and water inlet.
Remove the thermostat.
Remove the gasket from the thermostat.

(2]
S—

—~ o~
oo
~—



COOLING - THERMOSTAT

CO0RM-01

INSPECTION

INSPECT THERMOSTAT

HINT:

The thermostat is numbered with the valve opening tempera-
ture.

P23261

(a) Immerse the thermostat in water and gradually heat the
water.
(b) Check the valve opening temperature.
Valve opening temperature: 74 —78°C (165 — 172°F)
If the valve opening temperature is not as specified, replace the
thermostat.

NN VS
! S couzs

(¢) Check the valve lift.
Valve lift: 10 mm (0.39 in.) or more at 90°C (194°F)

If the valve lift is not as specified, replace the thermostat.

(d) check that the valve spring is tight when the thermostat
is fully closed.

If not closed, replace the thermostat.

Valve Lift

CO0949
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COOLING — THERMOSTAT

COORN-01

INSTALLATION
1. PLACE THERMOSTAT IN CYLINDER BLOCK

(@) Install a new gasket to the thermostat.
(b) Install the thermostat with the jiggle valve upward.

. INSTALL WATER INLET
(@) Temporarily install the water inlet with the 3 bolts.
(b) Alternately tighten the 3 bolts in several passes.
Torque: 19.6 N-m (200 kgf-cm, 14 ft.Ibf)
3. FILL WITH ENGINE COOLANT
4. START ENGINE AND CHECK FOR COOLANT LEAKS
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RADIATOR
ON-VEHICLE CLEANING

Using water or a steam cleaner, remove any mud and dirt from the radiator core.

NOTICE:
If using a high pressure type cleaner, be careful no to deform the fins of the radiator core. If the clean-

er nozzle pressure is 2,942 — 3,432 kPa (30 — 35 kgf/cm?, 427 —- 498 psi), keep a distance of at least
40 - 50 cm (15.75 — 19.69 in.) between the radiator core and cleaner nozzle.

COOLING - RADIATOR

COORO-01
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COOLING - RADIATOR

Radiator Cap Tester

Radiator Cap

B05613

COORP-01

ON-VEHICLE INSPECTION

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 under pressure.

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 tes-
ter 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 from the vacuum valve.
Pump speed: 1 push/(3 seconds or more)

NOTICE:

Push the pump at a constant speed.

If air is not coming from the vacuum valve, replace the radiator

cap.

(b) Pump the radiator cap 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 — 123 kPa (0.95 ~ 1.25 kgf/cm?2, 13.5 — 17.8 psi)
Minimum opening pressure:
78 kPa (0.8 kgf/cm2, 11.4 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

(@) 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 dose not drop. ‘

If the pressure drop, check the hoses, radiator or water pump

for leaks. If no external leaks are found, check the heater core,

cylinder block and head.

4. REINSTALL RADIATOR CAP
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LUBRICATION

OIL AND FILTER

OIL PUMP
OIL COOLER
OIL NOZZLE
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LUBRICATION —- OILAND FILTER

Europe

Recommended Viscosity (SAE):

20W-50

[ T T &
0 >

4 S5W=30 |

‘c 29 -18 -7 4 16 27 38
F -20 0 20 40 60 80 100
TEMPERATURE RANGEANTICIPATED
BEFORE NEXT OiL CHANGE

Except Europe

B01537
B01538

Recommended Viscosity (SAE):

20W-

40 >

°C -29 -18 -7 4 16 27 38
“F -20 0 20 40 60 80 100

TEMPERATURE RANGE ANTICIPATED
BEFORE NEXT OIL CHANGE

B01667

P23287

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 (You may also use API CF, 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 stop, oil level should be between "L” and "F” of the dipstick.
If low, check for leakage and add oil up to "F” mark.
NOTICE:
Do not fill with engine oil above the "F” mark.

LUOEO-01

3. REMOVE OIL PRESSURE SENDER GAUGE
4. INSTALL OIL PRESSURE GAUGE
5. WARM UP ENGINE
Allow the engine to warm up to normal operating temperature.
6. CHECK OIL PRESSURE
Oil pressure:
At idle: 29 kPa (0.3 kgf/cm?2, 4.3 psi) or more
At 3,000 rpm:
250 — 600 kPa (2.5 - 6.1 kgf/cm?2, 36 — 87 psi)
7. REMOVE OIL PRESSURE GAUGE
8. REINSTALL OIL PRESSURE SENDER GAUGE
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
Install the oil pressure sender gauge.
9. START ENGINE AND CHECK FOR ENGINE OIL
LEAKS
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LUBRICATION - OILAND FILTER

B05153

B05154

LUOEP-01

REPLACEMENT
CAUTION:

(d)

Prolonged and repeated contact with mineral oil will
resuit in the removal of natural fats from the skin,
leading to dryness, irritation and dermatitis. In addi-
tion, used engine oil contains potentially harmful
contaminants which may cause skin cancer.

Care should be taken, therefore, when changing en-
gine oil to minimize the frequency and length of time
your skin is exposed to used engine oil. Protective
clothing and gloves that cannot be penetrated by oil
should be worn. The skin should be thoroughly
washed with soap and water, or use water-less hand
cleaner, to remove any used engine oil. Do not use
gasoline, thinners, or solvents.

In order to preserve the environment, used oil and
used oil filters must be disposed of only at desig-
nated disposal sites.

DRAIN ENGINE OIL

Remove the oil filler cap.

Remove the oil drain plug and drain the oil into a contain-
er.

REPLACE OIL FILTER

Using SST, remove the oil filter.

SST 09228-10002

Clean the oil filter contact surface on the oil filter mount-
ing.

Lubricate the filter rubber gasket with clean engine oil.

Tighten the oil filter by hand until the rubber gasket con-
tacts the seat of the filter mounting.
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LUBRICATION - OILAND FILTER

A (e) Using SST, give it an additional 3/4 turn to seat the filter.
<. 3/4 Tun SST 09228-10002
» . REFILL WITH ENGINE OIL
(@) Clean the drain plug and install a new gasket and it.
Torque: 34.3 N-m (350 kgf-cm, 25 ft.Ibf)
(b}  Fill with new engine oil.
Capacity:
1HZ
> Y RRE 0sso Drain and refill

w/ oil filter change:
9.3 liters (9.9 US gts, 8.2 Imp. gts)
w/o oil filter change:
8.0 liters (8.5 US qts, 7.0 Imp. qts)
Dry fill:
10.4 liters (11.0 US qts, 9.2 Imp. qts)
1HD-T
Drain and refill
w/ oil filter change:
11.4 liters (12.0 US qts, 10.0 Imp. gts)
w/o oil filter change:
10.1 liters (10.7 US qts, 8.9 Imp. gts)

Dry fill:
11.7 liters (12.3 us gts, 10.3 Imp. gts)
1HD-FTE
Drain and refill
w/ oil filter change:
11.4 liters (12.0 US qts, 10.0 Imp. gts)
w/o oil filter change:
10.1 liters (10.7 US gts, 8.9 Imp. qts)
Dry fill:
12.1 liters (12.8 US qts, 10.6 Imp. qgts)
Reinstall the oil filler cap.
START ENGINE AND CHECK FOR OIL. LEAKS
RECHECK ENGINE OIL LEVEL

ars
N
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LUBRICATION —_OIL PUMP

OIL PUMP

COMPONENTS
1HZ and 1HD-T
1HD-T 1HZ
Intake Pipe Intake Pipe %

Intake Pipe insulator # Gasket

PCV Pipe (1HD-T)

Cylinder Head

Fan with

Fluid Coupling Fan Pulley

Drive Belt

Gasket

Ca;nshaft
Timing Pulley Set Key

Pulley

-85

P L\ SN
o
| 13 (130, 25) I?

Timing Belt Tensioner
@ No.1 Flange

Y No.2 Camshaft

1
N-m (kgf-cm, ft-Ibf) |: Specified torque Timing Pulley
No.2 Flange

Cover

—reu
* Precoated part B05877
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LUBRICATION - OIL PUMP

1HD-FTE

w/ EGR w/o EGR
Intake Pipe Assembly & Gasket | Intake Pipe Assembly

& Gasket

No.2 Cylinder
| Head Cover

\

' v

B e S
i 1

1
\
I

e \ Filler Cap

\
[ \
\
\
A

| Intake Pipe Stay
, No.1 Cylinder
o Q~L Head Cover
o g Fan Pulle '
og | & A
Drive Belté ;
No.1 Camshaft | i
Timing Pulley ! .
Fan with N
Fluid Coupling . ;

%[ 34.5 (350, 25) l \

n‘“ ’ — ‘
Washer

Timing Belt Tensioner

eﬁi Timing Belt
Timing Belt Cover
Clamp A\ - No.1 Flange
Vacuum Hose "E,®
[ N-m (kgf-cm, ft-Ibf) |: Specified torque No.2 Flange No.2 Camshaft

& Non-reusable part Timing Plley

% Precoated part

A06113
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LUBRICATION — OIL PUMP

1HZ and 1HD-T

& Camshaft , Camshatt Oil Seal
Oil Seal Retainer

[\

o
Camshatt Oil Seal —ar"
Retainer ’

# Camshaft Oil Seal—@' '

No.2 Cylinder Block Insulator
(1HD-FTE)

Injection Pump Drive Gear

e
Oil Pump Drive
Shaft Gear

Idler Gear Shaft
1HZ and 1HD-T |

i | 39 (400, 29)

i
'
i
]
1
i
i
1
1
1
1
)
1
1
i
1
1
1
1
1
|
1
1
|
|
|
'
|
|

Thrust Plate Idier Gear

# Injection Pump Drive
; Gear Qil Seal

& Crankshaft Front Oil Seal
Crankshaft Pulie

O

D (1HZ)

::-

1
|
'
‘
'
i
!

| N-m (kgf-cm, fi-lbf) |: Specified torqué-" Vacuum Pump

& Non-reusable part

B05609




LUBRICATION - OIL PUMP

LU-7

& Gasket

1HZ and 1HD-T

&  Water Outlet

|
1

Water Bypass Hose
(1HD-T)

@ Gasket for Qil Pump

19.6 (200, 14)

Qil Pump
(Timing Gear Case)

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

Water Outlet

= x 27

Oil Strainer

Qil Pan

& Gasket

@ Drain Plug

B05610

QD
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LUBRICATION — Ol PUMP

Plug

[49 (500, 36) |

& Gasket
Compression Spring

Relief Valve

@

Timing Gear Case

[ N-m (kgf-cm, ft-ibf) |: Specified torque

@ Non-reusable part

Driven Rotor

B05588
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LUBRICATION — OIL PUMP

LUOER-01

REMOVAL

HINT:

When repairing the oil pump, the oil pan and strainer should be
removed and cleaned.

1. DRAIN ENGINE COOLANT

2. DRAIN ENGINE OIL

3. REMOVE TIMING GEARS (See page EM-37)

4. REMOVE OIL PAN

(a) Remove 27 bolts and 3 nuts.

(b) Insert the blade of SST between the cylinder block and oil
pan, and cut off applied sealer and remove the oil pan
SST 09032-00100
NOTICE:
« Do notuse SST for the oil pump body side and rear oil
seal retainer.
. Be careful not to damage the oil pan flange.
5. REMOVE WATER OUTLET
P22877 (1HZ and 1HD-T: See page EM—48)

(1HD-FTE: See page EM-77)

6. REMOVE OIL PUMP

(@) 1HZ and 1HD-T:
Remove the 2 nuts holding the injection pump to the tim-
ing gear case.

(b) 1HD-FTE:
Remove the 4 nuts holding the injection pump to the tim-
ing gear case.

() Remove the 7 bolts holding the timing gear case to the
cylinder block.

(d) Using a screwdriver, remove the oil pump by plying the
portions between the oil pump and cylinder block.

(e) Remove the gasket and O-ring.

Bosars BO5656

7. REMOVE OIL STRAINER
Remove the 2 bolts, 2nuts, oil strainer and gasket.

B05576
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LUBRICATION - OIL PUMP
DISASSEMBLY
1. REMOVE DRIVEN ROTOR
2. REMOVE RELIEF VALVE
Remove the plug, gasket, spring and relief valve.

LUOES-01

P22807




LU-11

LUBRICATION - OIL PUMP

P22741

P23234

P23235

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 SHAFT

Turn the gear, and check that the drive shaft moves smoothly
and quietly.

if necessary, replace the oil pump assembly.

3. INSPECT DRIVE AND DRIVEN ROTORS FOR TIP
CLEARANCE
Using a feeler gauge, measure the clearance between the drive
and driven rotor tips.
Standard tip clearance:
0.080 — 0.160 mm (0.0031 — 0.0063 in.)
Maximum tip clearance: 0.21 mm (0.0083 in.)
If the tip clearance is greater than maximum, replace the oil
pump assembly.

4. INSPECT DRIVE AND DRIVEN ROTORS FOR BODY
CLEARANCE
Using a feeler gauge, measure the clearance between the driv-
en 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 oil
pump assembly.

5. INSPECT DRIVE AND DRIVEN ROTORS FOR SIDE
CLEARANCE
Using a feeler gauge and precision straight edge, measure 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 oil
pump assembly.
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LUBRICATION - OILPUMP

P22807

P22g22

LUOEU-01

REASSEMBLY

1. INSTALL RELIEF VALVE

(@ Insert the relief valve and spring into the installation hole
of the timing gear case.

(b) Install a new gasket and the piug.
Torque: 42 N-m (425 kgf-cm, 31 ft.Ibf)

2. INSTALL DRIVEN ROTOR
Place the driven rotor into the timing gear case with the marks
facing the timing gear case side.
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LUBRICATION -~ OIL PUMP

LUOEV-01

INSTALLATION
1. INSTALL OIL STRAINER
Install a new gasket and the oil strainer with the 2 bolts and 2
nuts.
Torque: 8.8 N-m (90 kgf-cm, 78 in..Ibf)
2. INSTALL OIL PUMP (TIMING GEAR CASE)
(a) Remove the any old packing (FIPG) material and be care-
ful no to drop any oil on the contact surfaces of the timing
B0sS76 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.

+  Thoroughly clean all components to remove all the
loose materials.

+ Using a non—-residue solvent, clean both sealing
surfaces.

Seal Width2 -3 mm| (0)  Apply seal packing to the timing gear case as shown in the
@ illustration.
Seal packing: Part No. 08826-00080 or equivalent

. Install a nozzle that has been cuttoa2 -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.

BOS677 + Immediately remove nozzle from the tube and rein-

stall it.

Place a new gasket into the groove of the timing gear

- (©
New O-Ring case as shown in the illustration.

/, Face

P22823
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LUBRICATION -~ OIL PUMP

1HZ and 1HD-T

~
¢

RS
t‘go\

7,

"/

P22865

5 mm Hexagon Wrench

P22887

(d)
(e)

()

(@)
(b)

(c)

Install a new o-ring to the injection pump.

Install the timing gear case to the cylinder block with the
7 bolts. Uniformly tighten the bolts in several passes.
Torque: 19.6 N-m (200 kgf-cm, 14 ft.Ibf)

1HZ and 1HD-T:

install the 2 nuts holding the injection pump to the timing
gear case.

Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)

1HD-FTE:

Install the 4 nuts holding the injection pump to the timing
gear case.

Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)

POUR ENGINE OIL INTO OIL PUMP
Using a 5 mm hexagon wrench, remove the taper screw

plug.
Pour in approx. 10 cc (0.6 cu in.) of engine oil into the oil

pump.

Apply adhesive to 2 or 3 threads of the taper screw plug.
Adhesive:

part No. 08833-00080, THREE BOND 1344, LOCTITE
242 or equivalent

Using a 5 mm hexagon wrench, install the taper screw
plug.

INSTALL WATER OUTLET

(1HZ and 1HD-T: See page EM-66)

(1HD-FTE: See page EM-94)

INSTALL OIL PAN

Remove the any old packing (FIPG) material and be care-
ful no 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.

»  Thoroughly clean all components to remove all the
loose materials.

* Using a non—residue solvent, clean both sealing
surfaces.
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NOTICE:
Do not use a solvent which will affect the painted surfaces.

(b) Apply seal packing to the oil pan as shown in the illustra-
tion.
Seal packing: Part No. 08826—-00080 or equivalent
» Installa nozzle that has been cuttoa4—-5mm (0.15

. —0.20 in.) opening.
Seal Width > . Pgrts'must be a§sembled within 5 minutes of ap-
4-5mm plication. Otherwise the material must be removed
F~‘f=“ A ﬂ B and reapplied.
P23268 + Immediately remove nozzle from the tube and rein-

stall it.
(c) Install the oil pan with the 27 bolts and 3 nuts. Uniformly
tighten the bolts and nuts in several passes.
Torque: 9.8 N-m (100 kgf-cm, 87 in.-lbf)
INSTALL TIMING GEARS (See page EM—44)
FILL WITH ENGINE OIL
FILL WITH ENGINE COOLANT
START ENGINE AND CHECK FOR OIL LEAKS
0. RECHECK ENGINE OIL LEVEL

2O NO®
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OIL COOLER

COMPONENTS -
1HZ and 1HD-T
1HZ 1HD-T

Intake Pipe

4

Intake Pipe

N & Gasket

Intake Pipe Insulator

Timing Belt

Timing Belt Cover

Timing Belt
Tensioner

31 (315, 23) P on

& No.2 Camshaft

Timing Pulley
No.1 Flange

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

B05611




LUBRICATION - OILCOOLER

LU-17

1HD-FTE

w/ EGR

w/o EGR

Intake Pipe Assembly

i ~ T
A
’ ‘
. 1

N 4 Gasket

Intake Pipe Assembly

g
< v
- 5 \
S \.

- . )

Q M \
e M

e

¢ Gasket

EGR Pipe |

Timing Belt
Tensioner

@-@é"' Timing Belt

e

Clamp

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

,,,,

13 (130, 10)

No.1 Flange

No.2 Camshaft
Timing Puliey

No.2 Flange

B05612
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1HZ and 1HD-T

Injection Pipe

Qil Cooler and Cover Assembly

Qil Cooler & Gasket
$00-. i
& 5 High Altitude
¢ Gasket 4 g Accelerator Link  Compensator
; Assembly (1HD-T)
Oil Cooler Cover

Water Bypass Hose
(1HD-T)

Throttle Position
Sensor Connector
(1HD-T)

98 (1,000, 72)

No.1 Cylinder Blo
Insulator

4 O-Ring

ck

e e

¢ O-Ring .

e

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

injection Pump

S PP "ag
¥ Oil Cooler and Cover

i

.. & Gasket

/
'//
r

Assembly

Water Temperature
Sensor

RN QOil Filter

3
”
p

Oil Dipstick
and Guide

Check Valve

’
’
,

Yy
[P

. oil
& Gasket Receiver

Water Bypass Hose__% Relief Valve

(1HD-T)

B05589
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1HD-FTE

Clamp

Injection Pipe

Qil Cooler and Cover Assembly

Oil Gooler

¢ Gasket

Ee O

Oil Dipstick and Guide

& O-Ring No.1 Injection
Pump Stay

(&
1
@
|
'
)
|
t
)
|
1
1
'
1
|
)
)

No.3 Nozzle Leakage Pipe
\ 2

“No3 Cyllnder Oil Coolér and

; Block Insulator Cover Assemb!
No.1 Cyhnder ’
x11

Block Insu|ato

A Sy I o Qil
S A @ Gasket Receiver
. l% @ No.2 Injection Water
No.1 ; - o Pump Stay Temperature
Injection Pump : Sensor
Insulator |
g Injection Pump
NN Relief Valve
(]

[Nm (kgf-cm, ft-lbf) |: Specified torque
4 Non—reusable part B05590
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REMOVAL

1. DRAIN ENGINE COOLANT
2. REMOVE TIMING BELT (See page EM-27)
3. REMOVE NO.2 CAMSHAFT TIMING PULLEY
(See page EM-27)
4. REMOVE INJECTION PIPES
(1HZ: See page FU-7)
(1HD-T: See page FU-17)
(1HD-FTE: See page FU-33)
5. REMOVE INJECTION PUMP
(1HZ and 1HD-T: See page FU-51)
(1HD-FTE: See page FU-117)
6. REMOVE OIL FILTER (See page LU-2)

LUOEX-01

7. REMOVE OIL RECEIVER
Remove the bolt and oil receiver.

M 6 K 8. REMOVE RELIEF VALVE

Water Tom é/* \*\—\L\J& % Remove the relief valve and gasket.
perature Sensor 20 O | 9. REMOVE CHECK VALVE

Y/ N ST T -~ .

bec Remove the check valve and gasket.

10. REMOVE WATER TEMPERATURE SENSOR
Remove the sensor and gasket.

11. REMOVE OIL DIPSTICK AND GUIDE

(@) Remove the bolt, and pull out the dipstick guide together
with the dipstick from the oil pan.

(b) Remove the O-ring from the dipstick guide.

12. REMOVE OIL COOLER AND COVER ASSEMBLY

Remove the 13 bolts, 2 nuts, the oil cooler, cover assembly and
gasket.
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LUBRICATION - OILCOOLER

B05583

13. REMOVE OIL COOLER FROM OIL COOLER COVER
Remove the 4 nuts and oil cooler.
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LUOEY-01

INSPECTION

1. INSPECT RELIEF VALVE

Push the valve with a wooden stick to check if it is stuck.
Push If stuck, replace the relief valve.

18

P23573

2. INSPECT CHECK VALVE
Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the check valve.

Push

P23574

3. INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.

P23571
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LUBRICATION - OIL COOLER

B05583

~ N NN A WL
Water Temperature Sensor
VK ==C

I
O

INSTALLATION -

1. INSTALL OIL COOLER TO OIL COOLER COVER
Install 2 new gaskets and the oil cooler to the oil cooler cover
with the 4 nuts.

Torque: 15.7 N-m (160 kgf.cm, 12 ft.I1bf)

2. INSTALL OIL COOLER AND COVER ASSEMBLY
Install a new gasket, the oil cooler and cover assembly with the
13 bolts and 2 nuts. Uniformly tighten the bolts and nuts in sev-
eral passes.
Torque: 19.6 N-m (200 kgf-cm, 14 ft.Ibf)
3. INSTALL OIL DIPSTICK GUIDE AND DIPSTICK
(@) Install a new O-ring to the dipstick guide.
(b) Apply soapy water to the O—ring.
(c) Push in the dipstick guide end into the guide hole of the
cylinder block.
(d) Install the oil dip stick guide with the bolt.
Torque: 19.6 N-m (200 kgf.cm, 14 ft.1bf)
(e) Install the dipstick.

4. INSTALL RELIEF VALVE
Install a new gasket and the relief valve.
Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf)
5. INSTALL CHECK VALVE
Install a new gasket and the check valve.
Torque: 27 N-m (275 kgf-cm, 20 ft.1bf)
6. INSTALL WATER TEMPERATURE SENSOR
Install a new gasket and the sensor.
Torque: 19.6 N-m (200 kgf-cm, 14 ft.1bf)
7. INSTALL OIL RECEIVER
Install the oil receiver with the bolt.
Torque: 19.6 N-m (200 kgf-cm, 14 ft-1bf)
8. INSTALL OIL FILTER (See page LU-2)
9. INSTALL INJECTION PUMP
(1HZ and 1HD-T: See page FU-13)
(1HD-FTE: See page FU-121)
10. INSTALL INJECTION PIPES
(1HZ: See page FU-13)
(1HD-T: See page FU-30)
(1HD-FTE: See page FU-44)
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LUBRICATION — OILCOOLER

1.

12.
13.
14.
15.

INSTALL NO.2 CAMSHAFT TIMING PULLEY
(See page EM-31)

INSTALL TIMING BELT (See page EM-31)
FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR LEAKS
RECHECK ENGINE COOLANT LEVEL



LUBRICATION - OILNOZZLE

LU-25

OIL NOZZLE
COMPONENTS

LuoFo-01

Oil Nozzle

Check Valve

I 27 (275, 20) }

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

T x 27

15.7 (160, 12)

34.3 (350, 25)

B805586
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LUOF1-01

REMOVAL
1. REMOVE OIL PAN (See page LU-9)

2. REMOVE CHECK VALVE AND OIL NOZZLE
Remove the 6 check valves and 6 oil nozzle.

P23576
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LUBRICATION - OILNOZZLE

Push

P23572

——

P22878

LUOF2-01

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 nozzle for damage or clogging.
If necessary, replace the oil nozzle.
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LUBRICATION — OILNOZZLE

P23576

LUOF3-01

INSTALLATION

1. INSTALL OIL NOZZLES AND CHECK VALVES

(a) Align the pin of the nozzle with the pin hole of the cylinder
block.

(b) Install the oil nozzle with the check valve. Install the 6 oil
nozzles and 6 check valves.
Torque: 27 N-m (275 kgf-cm, 20 ft.Ibf)

2. INSTALL OIL PAN (See page LU-13)



STARTING

PRE-HEATING SYSTEM

(SuperGlow Type) .........cccvvvinn... ST-1
INTAKEHEATER ........................ ST-4
INTAKE HEATER RELAY ................. ST-7
STARTER(25kW) ..., ST-8
STARTER(B.OKW) ...t ST-21
STARTERRELAY ...l ST-35






ST-1
STARTING - PRE-HEATING SYSTEM (Super Glow Type)

PRE-HEATING SYSTEM (Super

Glow Type)

INSPECTION -

1. INSPECT LIGHTING TIME OF GLOW INDICATOR
LIGHT

Turn the ignition switch ON, and measure the lighting time.
Light lighting time (T1): Refer to the chart graph

2. INSPECT AFTER GLOW TIME

Turn the ignition switch ON, and measure the time battery volt-

age is applied to terminal S—-REL of the preheating timer.
After glow time (T2):
Refer to the chart graph (After starting the engine)

Pre—Heating Timer
Sec. Sec.
< g
= T2 1209
g £
2 45 J \ ;
S AL 8
g 25 45 9
el ~ \\ 52
(o) =
= 1.0
- 05 <
-15 0 20 52 70 °C
(5) (32) (88) (;1& )(125.6) (158) (°F)
Water Temperature B05167

. INSPECT PRE-HEATING TIMER
(a) Disconnect the pre—heating timer connector.
LOCATION: See relay locations in Electrical Wiring Dia-

G—IND IG |s—REL gram.

Wire Harness Side

THW CHG | EG STA

 — S N

B05166
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STARTING — PRE-HEATING SYSTEM (Super Glow Type)

(b) Inspect the pre—heating timer circuit.
Check the connector on the wire harness side as shown

in these chart:

Ohmmeter

E a (-
od] b
T

No Continuity

B05168

.
Ohmmeter I l
ol a8 (00
@@ 1 o A Battery
3
| 2
7 Continuity

B05169

Ohmmeter

QL

Continuity

B05335

Tester connection Condition Specified value
Ignition switch OFF No voltage
G-IND ~ Ground Ignition switch ON Battery voltage
Ignition switch OFF No voltage
IG — Ground - -
Ignition switch ON Battery voltage
Ignition switch OFF No voltage
STA - Ground Ignition switch START Battery voltage
S—REL — Ground - Continuity
THW — Ground - Continuity
EG — Ground - Continuity
(c) Reconnect the pre—heating timer connector.
4. INSPECT GLOW PLUG RELAY
(@) Remove the glow plug relay.
LOCATION: See relay locations in Electrical Wiring Dia-
gram.
Ohmmeter | (0) Inspect the glow plug relay continuity.
Continuit

(1) Using an ohmmeter, check that there is no continu-
ity between terminals 1 and 2.
If there is continuity, replace the relay.
(2) Check that there is continuity between terminals 3
and 4.
If there is no continuity, replace the relay.

(¢) Inspect the glow plug 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.
(d) Reinstall the glow plug relay.
5. INSPECT WATER TEMPERATURE SENSOR
(See page ED-5)

6. INSPECT GLOW PLUGS

Using an ohmmeter, check that there is continuity between the

glow plug terminal and ground.
Standard resistance: Approx. 0.75 Q at 20°C (68°F)

If there is no continuity, replace the glow plug.
Torque: 13 N-m (130 kgf-cm, 10 ft.1bf)

NOTICE:

» Be careful not to damage the glow plug pipes as it

could cause an open circuit or shorten life of the glow

plugs.
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STARTING - PRE-HEATING SYSTEM (Super Glow Typs)

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.

Be careful no to apply more than 11V to the glow plug
as it could cause an open circuit.
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STARTING - INTAKE HEATER

INTAKE HEATER
COMPONENTS

8TOF4-01

Intake Heater
Lead Wire

Intake Shutter

7.5(75,66in..1bf)

[ N-m (kgf-cm, ft-lbf) l: Specified torque

4 Non-reusable part

B05334
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STARTING — INTAKE HEATER

STOF5-01

Ohmmeter - INSPECTION
r T3 INSPECT INTAKE HEATER
Using an ohmmeter, check that there is continuity between ter-
SIS - i , minal of the intake heater and ground.
> T If there is no continuity, replace the intake heater.

B05336
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STARTING - INTAKE HEATER

$TOF6-01

REPLACEMENT
INSTALL INTAKE HEATER AND DIESEL THROTTLE
(@) Install the 2 gaskets and the intake heater.
(b) Install the diesel throttle with the 3 bolts and 2 nuts.
Torque:
A: 19.6 N-m (200 kgf-cm, 14 ft.Ibf)
B: 7.5 N-m (75 kgf-cm, 66 in..Ibf)
(c) Connect the VSV hose to the head cover.

(d) Connect the lead wire to the intake heater.
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STARTING - INTAKE HEATER RELAY

INTAKE HEATER RELAY

INSPECTION

INSPECT INTAKE HEATER RELAY
(a) Disconnect the intake heater relay connector.
(b) Remove the intake heater relay cover, 2 nuts and 2 wires.

STOF7-01

() Inspect the relay continuity.
(1) Using an ohmmeter, check that there is continuity
between terminals e and g.
> (2) Check that there is no continuity between terminals
No Continuity “~S\N\9 € Band G.
- If continuity is not as specified, replace the relay.

Ohmmeter| OO

Ohmmeter

Continuity B05338
Ohmmeter B (d) Inspect the relay operation.
(1) Apply battery voltage across terminals e and g.
00 (2) Using an ohmmeter, check that there is continuity
between terminals B and G.
Continuity e If operation is not as specified, replace the relay.

(e) Reinstall the 2 wires with the 2 nuts and relay cover.
Torque: 3.5 N-m (35 kgf-cm, 31 in..Ibf)

O® ()  Reconnect the intake heater relay connector.

Battery B05339
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STARTING — STARTER (2.5 kW)

STARTER (2.5 kW)

STOFU-01

COMPONENTS

Starter Housing

Assembly
,\m@ Stop Collar

Starter Clutch
Assembly . ' Retainer

Compression

Magnetic Switch Spring ‘ & @ Q _
Assembl # Snap Ring
y Clutch Shaft @ Pinion Gear
Return Spring = 1+ Compression

D) \ Spring
} T Bearing
S Steel Ball

f N _,,_——“""-— === @?""
g _ = //
% q o Felt Washer
\S'

@ Rear Bearing
Armature
@ Front Bearing

Field Frame (Field Coil)
Brush Holder

Plate Washer Ildler Gear ___.--—

Magnetic Switch Assembly @ Dust Protector

Wave Washer * TerminaIC Kit Part

Terminal Insulator  Terminal Nu
\,\,\-——" \\\ {@( Terminallnsulator

~. ~

Contact Piate— =] S e

Terminal Bolt % e

Packing

O-Ring
Terminal Insulator )

Plunger .
% *-.. Plate Washer
Terminal Bolt /@

Terminal Nut

U # Gasket Contact Plate /@ |
End Cover Terminal Insulator N
# Terminal 30 Kit Part

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

@ Non-reusable part B05340
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STARTING - STARTER (2.5 kW)

P22633

P22635

P13095

P22977

ST0815

STOFg-01

DISASSEMBLY

1. REMOVE 2 DUST PROTECTORS

2. REMOVE FIELD FRAME AND ARMATURE

(a) Remove the nut, and disconnect lead wire from the mag-
netic switch terminal.
Torque: 24.0 N-m (245 kgf-cm, 18 ft.Ibf)

(b) Remove the 2 through bolts.
Torque: 9.3 N-m (95 kgf-cm, 82 in..Ibf)

(c) Pulloutthe field frame together with the armature from the
magnetic switch assembly.

NOTICE:

At the time of notice, please refer to the following items.
Align the protrusion of the field frame with the groove of the
magnetic switch.

(d)

(b)

Remove the felt washer from the rear bearing.

REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEAR

Remove the 3 screws.

Torque: 9.3 N-m (95 kgf-cm, 82 in..Ibf)

Remove these parts from the magnetic switch assembly:
(1) Starter housing and clutch assembly

(2) Return spring

(3) Plate washer

(4) Bearing

() Idler gear

HINT:

At the time of assembly, please refer to the following items.
Apply grease to the return spring and insert the return spring
into the clutch shaft hole.
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STARTING — STARTER (2.5 kW)

4. REMOVE STEEL BALL
Magnetic Finger Using a magnetic finger, remove the steel ball from the clutch
shaft hole.
HINT:
At the time of assembly, please refer to the following items.
Apply grease to the steel ball and insert the steel ball into the
clutch shaft hole.

DH

S$T0948

5. REMOVE BRUSH HOLDER
(@) Remove the 2 screws and cover from the field frame.
Torque: 3.6 N-m (37 kgf-cm, 32 in..1bf)

P22467

(b) Using a screwdriver, hold the spring tank back and dis-
connect the brush from the brush holder.

(c) Disconnect the 4 brushes, and remove the brush holder.

NOTICE:

Check that the positive (+) lead wires are not grounded.

6. REMOVE ARMATURE FROM FIELD FRAME

P04525
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STARTING - STARTER (2.5 kW)

Ohmmeter

el
QO

Continuity

500054

Ohmmeter

]

No Continuity

S00055

$00056

S00057

ST0040

STOFS-01

INSPECTION

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between the
segments of the commutator.

If there is no continuity between any segment, replace the ar-
mature.

2. INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there is no continuity between

the commutator and armature coil core.

If there is continuity, replace the armature.

3. INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACE

If the surface is dirty or burnt, correct it with sandpaper (No.400)

or on a lathe.

4. INSPECT COMMUTATOR CIRCLE RUNOUT
(a) Place the commutator on V-blocks.
(b) Using a dial indicator 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.

5. INSPECT COMMUTATOR DIAMETER
Using vernier calipers, measure the commutator diameter.
Standard diameter:
36.0 mm (1.417 in.)
Minimum diameter:
35.0 mm (1.378 in.)
If the diameter is less than minimum, replace the armature.

6. INSPECT UNDERCUT DEPTH
Check that the undercut depth is clean and free of foreign mate-
rials. Smooth out the edge.

Standard undercut depth:

0.7 mm (0.028 in.)

Minimum undercut depth:

0.2 mm (0.008 in.)
if the undercut depth is less than minimum, correct it with a
hacksaw blade.
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STARTING — STARTER (2.5 kW)

Continuity

7| Ohmmeter

]

QD

P22636

)

© @

Ohmmeter

P22637

Z00037

ST0019

No Continuity

Ohmmeter

ST1105

7. INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between the
lead wire and field coil brush lead.

If there is no continuity, replace the field frame.

8. INSPECT FIELD COIL FOR GROUND

Using an ohmmeter, check that there is no continuity between
the field coil end and field frame.

If there is continuity, repair or replace the field frame.

9. INSPECT BRUSH LENGTH
Using vernier calipers, measure the brush length.
Standard length:
20.5 mm (0.807 in.)
Minimum length:
11.0 mm (0.433 in.)
If the length is less than minimum, replace the brush holder and
field frame.

10. INSPECT BRUSH SPRING LOAD
Take the pull scale reading the instant the brush spring sepa-
rates from the brush.

Standard spring installed load:

34.3 -42.1 N (3.4 - 4.1 kgf, 7.7 — 9.5 Ibf)

Minimum spring installed load:

18.6 N (1.8 kgf, 2.7 Ibf)
If the installed load is less than minimum, replace the brush
springs.

11. INSPECT BRUSH HOLDER INSULATION

Using an ohmmeter, check that there is no continuity between
the positive (+) and negative (—) brush holders.

If there is continuity, repair or replace the brush holder.

12. INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idle gear and the 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.
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ST0841

0@

B05373

Ohmmeter

OB
T

Continuity

B05374

13. INSPECT CLUTCH PINION GEAR

Rotate the pinion gear clockwise, and check that it turns freely.
Try to rotate the pinion gear counterclockwise and check that
it locks.

If necessary, replace the clutch assembly.

14. INSPECT FRONT AND REAR BEARING

Turn the bearing by hand while applying inward force.

If resistance is felt or the bearing sticks, replace the bearing.

15. DO PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity between ter-
minals 50 and C.

If there is no continuity, check and replace the magnetic switch.

16. DO HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity between ter-
minal 50 and the switch body.

If there is no continuity, replace the magnetic switch.
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STARTING — STARTER (2.5 kW)

ST0848

(7) ST0860

ST0905

870886

STOFA-O1

REPLACEMENT

1. REPLACE CLUTCH ASSEMBLY:
DISASSEMBLY STARTER HOUSING AND CLUTCH
ASSEMBLY

(@) Push down the pinion gear and starter housing.

(b) Using a plastic-faced hammer, tap down the stop collar.

(c) Using a screwdriver, pry out the snap ring.

(d) Disassemble these parts:
(1) Stop collar

(2) Pinion gear

(3) Retainer

(4) Compression spring
(5) Starter housing

(6) Starter clutch

(7) Compression spring
(8) Clutch shaft

2. REPLACE CLUTCH ASSEMBLY:
ASSEMBLE STARTER HOUSING AND CLUTCH AS-
SEMBLY
(a) 1st, assemble these parts:
(1) Clutch shaft
(2) Compression spring
(8) Starter clutch

(b) 2nd, assemble these parts:
(1) Clutch shaft and starter shaft assembly
(2) Starter housing
(83) Compression spring
(4) Retainer
(5) Pinion gear
(6) Stop collar
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570842

ST0849

ST0853

SST

P04516

Front Bearing Rear Bearing

P04775

(c) Push down the pinion gear and starter housing.
(d) Using snap ring pliers, install a new snap ring.

(e) Using pliers, compress the snap ring.
(f)  Check that the snap ring fits correctly.

(@) Using a plastic-faced hammer, tap the cluich shaft and
install the stop collar onto the snap ring.

3. REPLACE FRONT AND REAR BEARINGS
(a) Using SST, remove the front and rear bearings.
SST 0928646011

(b) Using a press, press in a new front bearing.
(c) Using SST and a press, press in a new rear bearing.
SST  09820-00030



STARTING — STARTER (2.5 kW)

Yy P25480

B05378

B05967

4. REPLACE MAGNETIC SWITCH TERMINAL KIT
PARTS

(a) Remove magnetic switch end cover.
Remove the 3 bolts, end cover, gasket and plunger.

(b) Inspect contact plate for wear.
Using vernier calipers, measure the contact plate for
depth of wear.
Maximum wear:
1.6 mm (0.063 in.)
If the depth of wear is greater than the maximum, replace the
contact plate.

(c) Remove terminal kit parts.

(1)
SST

()

(3)

Using SST, loosen the terminal nuts.
09810-38140

Terminal C:

Remove the terminal nut, wave washer, terminal in-

sulator (outside), terminal bolt, contact plate and

terminal insulator (inside).

Terminal 30:

Remove the terminal nut, wave washer, terminal in-

sulator (outside), O-ring, terminal bolt, contact

plate, terminal insulator (inside).

(d) Temporarily install these new terminal 30 kit parts:

(1)
@)
@)
(4)
(5)

Terminal insulator (inside)

Contact plate

Terminal bolt

O-—ring

Packing and terminal insulator (outside)

Install the packing to the terminal insulator, and
install them.
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Lead Terminal 505134

Wooden Block

504963

HINT:
Match the protrusion of the insulator with the indentation of the
housing.

(6) Plate washer

(7) Terminal nut
NOTICE:
Be careful to install the terminal insulator (inside) and wave
washer in the correct direction.

(e) Temporarily install these new terminal C kit parts:
(1) Terminal insulator (inside)
(2) Contact plate
(3) Terminal bolt
(4) Terminal insulator (outside)
(5) Wave washer
(6) Terminal nut
NOTICE:
Be careful to install the terminal insulator (inside) and wave
washer in the correct direction.
()  Temporarily tighten the terminal nuts.

(g) Tighten terminal nuts.
(1) Put a wooden block on the contact plate and press
it down with a hand press.
Dimensions of wooden block:
20 x 37 x 40 mm (0.79 x 1.46 x 1.57 in.)
Press force:
981 N (100 kgf, 221 1bf)
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:

100 kgf
(kgf/cm?) = . 2
< Ram diameter (cm) \“ 5 1, (7)
i .
) 221Ibf
(psi) = ( Ram diameter (in.) \\ 2 x 3.14 (1)
4 .

(kPa) = (kgf/cm?) x 98.1
(kPa) = (psi) x 6.9
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<

S04964

S04961

« [f 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.

(2) Using SST, tighten the nuts to the specified torque.
SST 09810-38140
Torque: 36.3 N-m (370 kgf-cm, 27 ft.1bf)
NOTICE:
If the nut is over tightened, it may cause cracks on the in-
side of the insulator.

(h) Clean contact surfaces of contact plate and plunger.
Clean the contact surfaces of the remaining contact plate
and plunger with a dry shop rag.

(i)  Reinstall magnetic switch end cover.

Install the plunger, new gasket, end cover and lead clamp
with the 3 bolts.
Torque: 3.6 N-m (37 kgf-cm, 32 in..Ibf)
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STOFB-01

REASSEMBLY

Reassembly is in the reverse order of disassembly.

(See page ST-9)

HINT: :

At the time of assembly, please refer to the following items.

Use high—temperature grease to lubricate the bearing and gears when assembling the starter.
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attery Y P25614

attery v P25617

STOFC—01

TEST

NOTICE:

These tests must be done within 3 to 5 seconds to avoid

burning out the coil.

1. DO PULL-IN TEST

(@) Disconnect the field coil lead wire from terminal C.

(b) Connect the battery to the magnetic switch as shown.
Check that the pinion gear moves outward.

2. DO HOLD-IN TEST

While connected as above with the pinion gear out, disconnect
the negative (-} lead from terminal C. Check that the pinion gear
remains out.

3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (-) lead from the starter body. Check
that the pinion gear returns inward.

4. DO NO-LOAD PERFORMANCE TEST
(@) Connectthe 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:
180 Aorlessat 11.0V
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STARTING - STARTER (3.0 kW)

STARTER (3.0 kW)

STOFD-01

COMPONENTS

Pinion Gear
Starter Housing

Idler Gear Assembly

* Telrminal C Kit Part

Terminal Nut

30(306,22) Wave Washer

Terminal
Insulator Terminal
\_i,—" A Insulator

~ ~ -
~ ~
~ ~ ~

Contact Plate?% ‘\‘\ ‘\\\ < Starter Clutch
Lead Terminal ™.

_--._ Assembl
Terminal Bolt _W\ N S y

s T

| A SN
AN

N

%\ # Dust Protector ™+ _

N SO Terminal ~<
~ \\ \\
Packing N
S~ Plate S

~

Plunger

End Cover

.-

Terminal Nut

Pi
Contact Plate 30(306,22)

Terminallnsulator

|
& Terminal 30 Kit Part

¢ Front Bearing

& Rear Bearing \
End Cover PN, @

& O-Ring

Field Frame (Field Coil)

Armature

& Dust Protector

['N-m (kgf-cm, ft-Ibf) | : Specified torque
‘& Non—-reusable part

¢ Gasket %\\ Washer S

Terminal Bolt .. LT

B05348
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Dust Protector B05349

B05350

B05351

P05056

S04252

STOFE-01

DISASSEMBLY

1.

(b)

4.

REMOVE 2 DUST PROTECTORS

REMOVE FIELD FRAME AND ARMATURE

Remove the nut, and disconnect lead wire from the mag-
netic switch terminal.

Remove the 2 through bolts.

Pull out the field frame together with the armature from the
magnetic switch assembly.

Remove the O-ring from the field frame.

REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEAR
Remove the 3 screws.

Remove these parts from the magnetic switch assembly:
(1) Starter housing

(2) Return spring

(3) Pinion gear

(4) Bearing

(5) Idler gear

(6) Clutch assembly

REMOVE STEEL BALL

Using a magnetic finger, remove the steel ball from the clutch
shaft hole.

(a)

REMOVE BRUSH HOLDER

Using a screwdriver, hold the spring back and disconnect
the brush from the brush holder. Disconnect the 4
brushes.
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B

7

5042563

504254

(b) Remove the 4 screws and 4 brushes.

(c) Remove the brush holder from the field frame.

6. REMOVE ARMATURE WITH END COVER FROM
FIELD FRAME

7. REMOVE ARMATURE FROM END COVER
Using a plastic hammer, tap the end cover to remove the arma-
ture from the end cover.
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ST1098

No Continuity ST1009

ST1125

ST1100

N7

ST0040

INSPECTION

1. INSPECT COMMUTATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between the
segments of the commutator.

If there is no continuity between any segment, replace the ar-
mature.

2. INSPECT COMMUTATOR FOR GROUND

Using an ohmmeter, check that there is no continuity between

the commutator and armature coil core.

if there is continuity, replace the armature.

3. INSPECT COMMUTATOR FOR DIRTY AND BURNT
SURFACE

If the surface is dirty or burnt, correct it with sandpaper (No.400)

or on a lathe.

4. INSPECT COMMUTATOR CIRCLE RUNOUT
(a) Place the commutator on V-blocks.
(b) Using a dial indicator 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.

5. INSPECT COMMUTATOR DIAMETER
Using vernier calipers, measure the commutator diameter.
Standard diameter:
43.0 mm (1.692 in.)
Minimum diameter:
42.0 mm (1.654 in.)
If the diameter is less than minimum, replace the armature.

6. INSPECT UNDERCUT DEPTH
Check that the undercut depth is clean and free of foreign mate-
rials. Smooth out the edge.

Standard undercut depth:

0.7 mm (0.028 in.)

Minimum undercut depth:

0.2 mm (0.008 in.)
If the undercut depth is less than minimum, correct it with a
hacksaw blade.
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Ohmmeter

Q
OO

$04255

Ohmmeter

0
QO

504256

Length
S04257
STO019
No Continuity Ohmmeter
OO0

S04792

7.  INSPECT FIELD COIL FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between the
lead wire and field coil brush lead.

If there is no continuity, replace the field frame.

8. INSPECT FIELD COIL FOR GROUND

Using an ohmmeter, check that there is no continuity between
the field coil end and field frame.

If there is continuity, repair or replace the field frame.

9. INSPECT BRUSH LENGTH
Using vernier calipers, measure the brush length.
Standard length:
21.0 mm (0.828 in.)
Minimum length:
12.0 mm (0.472 in.)
If the length is less than minimum, replace the brush holder and
field frame.

10. INSPECT BRUSH SPRING LOAD
Take the pull scale reading the instant the brush spring sepa-
rates from the brush.

Standard spring installed load:

27.5-37.3 N (2.8 — 3.8 kgdf, 6.1 — 8.3 Ibf)

Minimum spring installed load:

14.7 N (1.5 kgf, 3.3 Ibf)
If the installed load is less than minimum, replace the brush
springs.

11. INSPECT BRUSH HOLDER INSULATION

Using an ochmmeter, check that there is no continuity between
the positive (+) and negative (-) brush holders.

If there is continuity, repair or replace the brush holder.

12. INSPECT GEAR TEETH

Check the gear teeth on the pinion gear, idle gear and the 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.
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B05352

Ohmmeter

o)
QL

Terminal C

Continuity Terminal 50

B05353

Ohmmeter

o)
QP

Continuity  Terminal 50

B05354

13. INSPECT CLUTCH PINION GEAR

Rotate the pinion gear clockwise, and check that it turns freely.
Try to rotate the pinion gear counterclockwise and check that
it locks.

If necessary, replace the clutch assembly.

14. INSPECT FRONT AND REAR BEARING

Turn the bearing by hand while applying inward force.

If resistance is felt or the bearing sticks, replace the bearing.

15. DO PULL-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity between ter-
minals 50 and C.

If there is no continuity, check and replace the magnetic switch.

16. DO HOLD-IN COIL OPEN CIRCUIT TEST

Using an ohmmeter, check that there is continuity between ter-
minal 50 and the switch body.

If there is no continuity, replace the magnetic switch.
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P A
‘T

ST1107

S05886

ST1110

$04258

B05379

STOFG-01

REPLACEMENT

1. REPLACE REAR BEARING
(@) Using SST, remove the bearing.
SST 09286-46011

(b) Using a press, press in a new bearing.
NOTICE:

Be careful of the bearing installation direction.

2. REPLACE FRONT BEARING
(a) Using SST and a press, press out the bearing.
SST  09950-00020

(b) Using SST and a press, press in a new bearing.
SST 09820-00030
3. REPLACE MAGNETIC SWITCH TERMINAL KIT

PARTS

(a)

Remove the 3 bolts, end cover, gasket, and plunger.
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Wear

B05355

B05356

(5) (6) (7)

4 .\"\g\‘ Protrusion
/ .
%}‘ldentanon

S

o

504238

Inspect contact plate for wear.

Using vernier calipers, measure the contact plate for
depth of wear.

Maximum wear:

1.6 mm (0.063 in.)

If the depth of wear is greater than the maximum, replace the
contact plate.

(b)

Remove terminal kit parts.

(1)  Using SST, loosen the terminal nuts.

SST 09810-38170

(2) Terminal C:

Remove the terminal nut, wave washer, terminal in-
sulator (outside), O-ring, terminal bolt, contact
plate and terminal insulator (inside).

Terminal 30:

Remove the terminal nut, wave washer, terminal in-
sulator (outside), O-ring, terminal bolt, contact
plate, terminal insulator (inside) and insulation pa-
per.

(c)

3)

Temporarily install these new terminal 30 kit parts:
(1)  Terminal insulator (inside)
(2) Contact plate
(3) Terminal bolt
(4) Packing and terminal insulator (outside)
Install the packing to the terminal insulator, and

(d)

install them.

HINT:
Match the protrusion of the insulator with the indentation of the
housing.

(6) O-ring

(6) Plate washer

(7) Terminal nut
NOTICE:

Be careful to install the terminal insulator (inside) and wave
washer in the correct direction.
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L.ead Terminal

B05968

Wooden Block

i,

'

(A

EH

B05357

(e)

Temporarily install these new terminal C kit parts:
(1) Terminal insulator (inside)

(2) Contact plate

(3) Terminal bolt

(4). Terminal insulator (outside)

(5) Wave washer

(6) Terminal nut

NOTICE:
Be careful to install the terminal insulator (inside) and wave
washer in the correct direction. '

()

(9)

Temporarily tighten the terminal nuts.

Tighten terminal nuts.

(1) Put a wooden block on the contact plate and press
it down with a hand press.

Dimensions of wooden block:

30 x 37 x 40 mm (1.18 x 1.46 x 1.57 in.)

Press force:

981 N (100 kgf, 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:

100 kgf
(kgt/cm?) = . -~ 2
< Ram diameter (cm) \*, 5 14 ()
> .
] 2211bf
(psi) = < Ram diameter (in.) >2 X 3.14 (%)
i .

(kPa) = (kgf/cm?) x 98.1
(kPa) = (psi) x 6.9

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 09810-38170

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

NOTICE:

If the nut is over tightened, it may cause cracks on the in-
side of the insulator.

|"'||
;“I,Il'llnulﬂl
[

m
"y
s

B05358

(h) Clean contact surfaces of contact plate and plunger.
Clean the contact surfaces of the remaining contact plate
and plunger with a dry shop rag.

(i)  Reinstall magnetic switch end cover.

Install the plunger, new gasket, end cover and lead clamp
with the 3 bolts.
Torque: 3.6 N-m (37 kgf-cm, 32 in..1bf)

B05359
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$04259

504260

7~ 504261

$04253

1.
(a)
(b)

(d)

STOFH-01

REASSEMBLY
HINT:

Use high—temperature grease to lubricate the bearings and
gears when assembling the starter.

PLACE ARMATURE INTO END FRAME
Apply grease to the armature bearings.
Using a press, press the armature into the end frame.

INSTALL ARMATURE WITH END FRAME TO FIELD
FRAME

Place a new O-ring in position on the field frame.

Align the claw of the field frame with the groove of the end
frame, install the armature end frame.

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.

Install the 4 brushes with the 4 screws.
Torque: 3.6 N-m (37 kgf-cm, 32 in..Ibf)

Using a screwdriver, hold the brush spring back, and con-
nect the brush into the brush holder. Connect the 4
brushes.

NOTICE:
Check that the positive (+) lead wires are not grounded.

504252
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P05018

B05350

B05360

4.
(@)
(b)

(d)

(a)

(b)

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 the return spring.

Insert the return spring into the magnetic switch hole.
Place these parts in position on the starter housing:

(1) Clutch assembly

(2) Idler gear

(3) Bearing

(4) Pinion gear

Assemble the starter housing and magnetic switch as-
sembly and install the 3 screws.
Torque: 11.3 N-m (115 kgf-cm, 8.3 ft-1bf)

INSTALL FIELD FRAME AND ARMATURE ASSEMBLY
Place a new O-ring in position on the field frame.

Align the claw of the brush holder with the groove of the
magnetic switch, and install the field frame and armature
shaft assembly.
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(c) Install the field frame and armature assembly with the 2
through bolts.
Torque: 14.2 N-m (145 kgf-cm, 10 ft.Ibf)

(d) Connect the lead wire to terminal C, and install the nut.
Torque: 24 N-m (245 kgf-cm, 18 ft-lbf)

(e) Install the 2 dust protectors.

<7
Dust Protector B05349
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Terminal 50

B05361

Terminal C

B05368

Battery B05369
Terminal 50 Terminal 30
Ammeter ’
@O
O®

B05370

TEST

NOTICE:

These tests must be done within 3 to 5 seconds to avoid

burning out the coil.

1. DO PULL-INTEST

(a) Disconnect the field coil lead wire from terminal C.

(b) Connect the battery to the magnetic switch as shown.
Check that the pinion gear moves outward.

2. DO HOLD-IN TEST

While connected as above with the pinion gear out, disconnect
the negative (-) lead from terminal C. Check that the pinion gear
remains out.

3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative () lead from the starter body. Check
that the pinion gear returns inward.

DO NO-LOAD PERFORMANCE TEST

Connect the battery and ammeter to the starter as shown.
Check that the starter rotates smoothly and steadily with
the pinion gear moving out. Check that the ammeter
shows the specified current.

Specified current:

220 Aorless11.0V
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STARTER RELAY
INSPECTION

1.  REMOVE STARTER RELAY (Marking: ”ST”)
Remove the relay box cover and starter relay.

Starter

B04558

Ohmmeter 2. INSPECT RELAY CONTINUITY
(a) Using an ohmmeter, check that there is continuity be-
0 13 Ohmmeter tween terminals 3 and 4.

_O_ If there is no continuity, replace the relay.
(b) Check that there is no continuity between terminals 1 and

QOO 2

If there is continuity, replace the relay.

QO

NO a 0
Continuity Continuity apsesa
Ohmmeter 3. INSPECT RELAY OPERATION

1 3 (a) Apply battery voltage across terminals 3 and 4.
@ (b) Using an ohmmeter, check that there is continuity be-
OO 53 tween terminals 1 and 2.

If there is no continuity, replace the relay.
2 4 4. REINSTALL STARTER RELAY

Continuity @ @

Battery soasss
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CHARGING - CHARGING SYSTEM

CH-1

CHARGING SYSTEM
PRECAUTION

1.

2.
3.
4.

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.

CHOAA-01
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1.

Except Maintenance—Free Battery

N\

\

2.

B05380

Maintenance-Free Battery

Blue White Red
! A7
e
OK Charging  Insufficient

Necessary Water

CHO712 Z11580

CHOAB-01

ON-VEHICLE INSPECTION

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) and check the charging system.

Except Maintenance—Free Battery:

If under the lower level, add distilled water.

Except Maintenance—Free Battery:
CHECK BATTERY SPECIFIC GRAVITY

Check the specific gravity of each cell.

Standard specific gravity:
1.25-1.29 at 20°C (68°F)

If the specific gravity is less than specification, charge the bat-
tery.

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.

Measure the battery voltage between the negative (-)
and positive (+) terminals of the battery.

Standard voltage:

125-129V at 20°C (68°F)

If the voltage is less than specification, charge the battery.

HINT:

Check the indicator as shown in the illustration.

CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

Check that the battery terminals are not loose or cor-
roded.

Check the fusible link and fuses for continuity.
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Clearance CORRECT

WRONG

P03788

£C0003 EC0004 ECO001

Z00038

5. INSPECT DRIVE BELT

(@) Visually check the drive belt for cracks, oiliness or wear.
Check that the belt does not touch the bottom of the pulley
groove.

If necessary, replace the drive belts as a set.

(b)  Check the drive belt deflection by pressing on the belt at
the points indicated in the illustration with 98 N (10 kgf, 22
Ibf) of pressure.
Drive belt deflection:
New belt 6 —7 mm (0.24 - 0.28 in.)
Used belt 8 — 11 mm (0.31 - 0.43 in.)

If necessary, adjust the drive belt deflection.

(c) Using a belt tension gauge, measure the belt tension.
Belt tension gauge:
Denso BTG—20 (95506—-00020)
Borroughs No. BT-33-73F
Drive belt tension:
New belt 441 —539 N (45 — 55 kgf)
Used belt 196 — 343 N (20 — 35 kgf)
If the belt tension is not as specified, adjust it.

HINT:

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

+  ’"Used belt” refers to a belt which has been used on a run-
ning engine for 5 minutes or more.

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

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

«  Afterinstalling a new belt, run the engine for about 5 min-
utes and recheck the belt tension.

6. VISUALLY CHECK ALTERNATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

(@) Check that the wiring is in good condition.

(b) Check that there is no abnormal noise from the alternator
while the engine is running.
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Ammeter

Disconnect Wire
from Terminal B

Alternator

CH0732

7. INSPECT DISCHARGE WARNING LIGHT CIRCUIT

(@) 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.

8. INSPECT CHARGING CIRCUIT WITHOUT LOAD

HINT:

If a battery/alternator tester is available, connect the tester to

the charging circuit as per manufacturer’s instructions.

(@) Ifatesteris not available, connect a voltmeter and amme-
ter to the charging circuit as follows:

«  Disconnect the wire from terminal B of the alternator
and connect it to the negative () lead of the amme-
ter.

«  Connect the positive (+) lead of the ammeter to ter-
minal B of the alternator.

«  Connect the positive (+) lead of the voltmeter to ter-
minal B of the alternator.

»  Ground the negative (-) lead of the voltmeter.

(b). Check the charging circuit as follows:
With the engine running from idle to 5,000 rpm, check the
reading on the ammeter and voltmeter.
Standard amperage:
10 A or less
Standard voltage:
13.2-14.8 Vat 115°C (239°F)
If the voltmeter reading is more than the standard voltage, re-
place the voltage regulator.

If the voltmeter reading is less than the standard voltage, check
the voltage regulator and generator as follows:
*  With terminal F grounded, start the engine and
check the voltmeter reading of terminal B.
»  If the voltmeter reading is more than the standard
voltage, replace the IC regulator.
+ If the voltmeter reading is less than the standard
voltage, check the alternator.
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9. INSPECT CHARGING CIRCUIT WITH LOAD
(@) With the engine running at 2,000 rpm, turn on the high
beam headlights and place the heater blower switch at
"HI”.
(b) Check the reading on the ammeter.
Standard amperage:
30 A or more
If the ammeter reading is less than the standard amperage, re-
pair the alternator.
HINT:
If the battery is fully charged, the indication will sometimes be
less than the standard amperage.
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ALTERNATOR -
COMPONENTS

70A

Bearing Cover

Rotor

&—
_Q

-

Rectifier Holder
(Rectifier)

Brush Holder

“” Terminal
Insulator

Rear End Cover
Brush Holder Cover

Bearing Cover

Bearing Cover
Rotor ’ _
\-

!
l

¢ Rear Bearing |

__-~""Rear End Cover (80 A)

Terminal & e Brush Holder

Insulator - %

-

Cord Clip —! Brush

Cover

P 2 Rectifier Holder
© (Rectifier)
Rear E
Rectifier End Frame earEnd Cover (120 A)

Rubber Insulator x 4

BO5371
B05341

4 Non—reusable part

B05657
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P22641

DISASSEMBLY -

1.  REMOVE REAR END COVER
(@) Remove the nut and terminal insulator.

70A

B05342

B05667

B05343

er Cover

(b) 70A:
Remove the 3 nuts and rear end cover.

(cy 80Aand120A:

Remove the 3 nuts, bolt, plate terminal and rear end cov-
er.

2. T0A:

REMOVE BRUSH HOLDER AND IC REGULATOR

(a) Remove the 5 screws, brush holder w/ brush holder cover
and IC regulator.

(b) Remove the brush holder cover from the brush holder.

B05344
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P22643

3. 80Aand120 A:
REMOVE BRUSH HOLDER AND IC REGULATOR
(a) Remove the brush holder cover from the brush holder.

P22644

(b) Remove the 5 screws, brush holder and IC regulator.

P22645

(c) Remove the seal plate from the rectifier end frame.

B05345

P22646

4. 70A:
REMOVE RECTIFIER HOLDER
(a) Remove the 4 screws, bolt and rectifier holder.

5. 80Aand120 A:
REMOVE RECTIFIER HOLDER
(a) Remove the 4 screws and rectifier holder.
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(b) Remove the 4 rubber insulators.

P22647

. REMOVE PULLEY
(@ Hold SST (A) with a torque wrench, and tighten SST (B)
clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf)
(b) Check that SST (A) is secured to the rotor shaft.

(c) Asshown in the illustration, mount SST (C) in a vise, and
install the alternator to SST (C).

(d) To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration.

NOTICE:

To prevent damage to the rotor shaft, do not loosen the

pulley nut more than one-half of a turn.

(e) Remove the alternator from SST (C).

CHO214 CHO215 wooe0| (f)  Turn SST (B), and remove SST (A and B).

(g) Remove the pulley nut and pulley.

7. REMOVE RECTIFIER END FRAME
(a) Remove the 4 nuts and cord clip.

B05170

(b) Using SST, remove the rectifier end frame.
SST 0928646011

P21008
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P22653

P22652

(c) Remove the alternator washer.

8. REMOVE ROTOR FROM DRIVE END FRAME
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INSPECTION -

1. INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity between the
slip rings.
Standard resistance:
2.1-25Qat20°C (68°F)
J If there is no continuity, replace the rotor.

Continuity

CH0784

2. INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity between
the slip ring and rotor.
If there is continuity, replace the rotor.

B02105

3. INSPECT SLIP RINGS
(a) Check that the slip rings are not rough or scored.
If rough or scored, replace the rotor.
(b) Using verier 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.)
ciioeal  If the diameter is less than minimum, replace the rotor.

4. INSPECT STATOR FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity between the
coil leads.

If there is no continuity, replace the drive end frame assembly.

CHO806

5. INSPECT STATOR FOR GROUND

Using an ohmmeter, check that there is no continuity between
the coil lead and drive end frame.

If there is continuity, replace the drive end frame assembly.

CH0803
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CHO0247
CHO722

80Aand120A

B05658

6.

INSPECT EXPOSED BRUSH LENGTH

Using a scale and vernier caliper, measure the exposed brush
length.

Standard exposed length:
10.5 mm (0.413 in.)
Minimum exposed length:
1.5 mm (0.059 in.)

If the exposed length is less than minimum, replace the brush
holder.

P08486

INSPECT POSITIVE RECTIFIER

Using an onmmeter, connect one tester probe to the posi-
tive (+) terminal and the other to each rectifier terminal.
Reverse the polarity of the tester probes and repeat step
(a).

Check that one shows continuity and the other shows no
continuity.

If continuity is not as specified, replace the rectifier holder.

Negative (—)
Terminal

P08487

8.
(a)

(b)
(©)

INSPECT NEGATIVE RECTIFIER

Using an ohmmeter, connect one tester probe to each
negative (=) terminal and the other to each rectifier termi-
nal.

Reverse the polarity of the tester probes and repeat step
(a).

Check that one shows continuity and the other shows no
continuity.

If continuity is not as specified, replace the rectifier holder.

9.

INSPECT FRONT AND REAR BEARING

Check that the bearing is not rough or worn.
If necessary, replace the bearing.
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REPLACEMENT
1.  REPLACE FRONT BEARING
(@) Remove the 4 screws and bearing retainer.

B05659

(b) 70A:
Using SST and a press, press out the bearing.

SST  09950-60010 (09951-00230, 09952—-06010)
(c) 80Aand120A:

Using SST and a press, press out the bearing.
SST  09950-60010 (09951-00260, 09952—06010)

— P22649

(d) 70A:
Using SST and a press, press in a new bearing.
SST  09950-60010 (09951-00450)

(e) 80Aand 120 A:
Using SST and a press, press in a new bearing.
SST  09950-60010 (09951-00500)

(f)  Install the bearing retainer with the 4 screws.
Torque: 3.0 N-m (31 kgf-cm, 27 in..Ibf)

B05660

2. REPLACE REAR BEARING

(@) Using SST, remove the bearing cover (outside) and bear-
ing.
SST 09820-00021

NOTICE:

Be careful not to damage the fan.

(b) Remove the bearing cover (inside).

NO0581

(c) Place the bearing cover (inside) on the rotor.

P13567
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SST

N00578

SST

P00074

(d) Using SST and a press, press in a new bearing.
SST 09820-00030

(e) Using SST, push in the bearing cover (outside).
SST 09285-76010
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P22653

B05346

80Aand120A
29 mm
Socket
Wrench

P22654

B05170

REASSEMBLY -

1.  PLACE DRIVE END FRAME ON PULLEY
2. INSTALL ROTOR TO DRIVE END FRAME

INSTALL RECTIFIER END FRAME
(a) Place the alternator washer on the rotor.

(b) 70A:
Using a plastic hammer, lightly tap in the end frame.

(c) 80Aand120A:
Using a 29 mm socket wrench and press, slowly press in
the rectifier end frame.

(d) Install the cord clip and 4 nuts.
Torque:
70 A:
A, B: 4.5 N-m (46 kgf-cm, 40 in.-Ibf)
80 A and 120 A:
A: 4.5 N-m (46 kgf-cm, 40 in..Ibf)
B: 5.4 N-m (55 kgf-cm, 48 in..Ibf)
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SST (C)

CHO0214 CHO0217

Z00045

(f)

70A

B05345

P22647

P22646

(c)

INSTALL PULLEY

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 0982063010

Torque: 39 N-m (400 kgf-cm, 29 ft.1bf)

Check that SST (A) is secured to the pulley shaft.

As shown in the illustration, mount SST (C) in a vise, and
install the alternator to SST (C).

To torque the pulley nut, turn SST (A) in the direction
shown in the illustration.

Torque: 110.5 N-m (1,125 kgf-cm, 81 ft.Ibf)

Remove the alternator from SST (C).

Turn SST (B), and remove SST (A and B).

INSTALL RECTIFIER HOLDER

70 A:

Install the rectifier holder with the 4 screws and bolt.
Torque:

Screws: 1.96 N-m (20 kgf-cm, 17 in.-1bf)

Bolt: 3.9 N-m (40 kgf-cm, 35 in..Ibf)

80 A and 120 A:
Install the 4 rubber insulators on the lead wires.

80Aand 120 A

Install the rectifier holder while pushing it with the 4
screws.

Torque: 2.94 N-m (30 kgf-cm, 26 in..Ibf)
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Upward 6. 70 A:

INSTALL IC REGULATOR AND BRUSH HOLDER

(@) Install the brush holder cover to the brush holder.
NOTICE:

Be careful of the holder installation direction.

(b) Placethe IC regulator together with the brush holder hori-
zontally on the rectifier end frame.

P12620

(¢) 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-cm, 17 in.-1bf)

Approx. (d) Fit the brush holder cover.

P12622

7. 80Aand120 A:
INSTALL IC REGULATOR AND BRUSH HOLDER

Upward (@) Place the seal plate on the rectifier end frame.
f (b) Place the IC regulator and brush holder on the rectifier
end frame.
L, NOTICE:

Be careful of the holder installation direction.
(¢) Install the 5 screws.
P22655 Torque: 2-0 N'm (20 kgf'cm, 18 in-'lbf)

(d) Place the brush holder cover on the brush holder.

8. INSTALL REAR END COVER

(a) 70A:
Install the rear end cover with the 3 nuts.
Torque: 4.4 N-m (45 kgf-cm, 39 in..Ibf)

70 A

B05342
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80Aand120A

P22641

(b)

(c)

80 Aand 120 A:

Install the rear end cover and plate terminal with the 3 nuts
and screw.

Torque:

Screw: 3.85 N-m (39 kgf-cm, 34 in..1bf)

Nuts: 4.4 N-m (45 kgf-cm, 39 in..Ibf)

Install the terminal insulator with the nut.
Torque: 4.1 N-m (42 kgf-cm, 36 in..lbf)
CHECK THAT ROTOR ROTATES SMOOTHLY
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