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v FOREWORD

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

Applicable models: KZN165 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 Fub Mo
EWD307F

* HILUX Electncal Winng Diagram

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

TOYOTA MOTOR CORPORATION

N TR

®1999 TOYOTA MOTOR CORPORATION
Afl nghts reserved. This book may not be repro-
duced or copied, in whole or in part, without the
written permission of Toyota Motor Corporation.
First Printina® Jun. 11. 1998 01-990611-00-2
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HOW TO USE THIS MANUAL _ |

GENERAL INFORMATION odT

1. INDEX « T e

An INDEX s provided on the first page of each section to guide you to the item to be repaired. To assist you
in finding your way through the manual, the section title and major heading are given at the top of every page.
2.  PRECAUTION m
At the beginning of each section, a PRECAUTION is given that pertains to all repair operations contained
in that section.

Read these precautions before starting any reparr task.

3. TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and find the
cause. The fundamentals of how to proceed with troubleshooting are described on page IN-9.

Be sure to read this before performing troubleshooting.

4. PREPARATION

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubncant 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

IN-1
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parts fit together. v : : - o>
Example: ~ : e C )
) . Driven Rotor
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s = Spring .
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49 (500, 36)
[[N'm (kgf-cm, ft-lbf) | Specified torque B07896
¢ Non-reusable part , -
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The procedures are presented in a step—by—step format.
«  The illustration shows what to do arm where to do it.
»  The task heading teils what to do.
» The detalled text tells how to perform the task and gives other information such as specifications
and warnings. :

N - T TRy,

iy NIVEY I

m Example
g : " Taskheaditig: whattodo T

L L b . 1y

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE

{a) Place 55T and a dial indhcator onto the overdrive brake pis-
ton as shown in the illustration.

. s . 88T 093&':0,-30020 (09350-061 E?) ' .y
flustration: o

what io do and where Set part No. ~ Component part No. f

Detailed text:  how to do task -

. . (b) Measure the stroke applying and releasing the compressed -
) . 3 ar (392 — 785 kPa, 4 —8 kgticm? or 57 — 114 psiyas shown |

n the fHlustration. .
Piston stroke: 1.40 — 1.70 mim (0.0551 — 0.0669 In.) .

SNF

y e g e Specification wh

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 f
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 ref-

B S g e TR By b IR w sk EIRRE w b ey

erence.

8. CAUTIONS, NOTICES, HINTS: R R 3
» CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or other
| people. i
i

+« NOTICES are also presented in bold type, and indicate the possibility of damage to the components
being repaired. o

»  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 gwven in this manual are primarily expressed according to the S| UNIT (International System of

Unit), and aiternately expressed in the metrnic system and in the English System.

Example:
Torque: 30 N-m (310 Kgf-cm, 22 f1.Ibf)

i ey -

a0 08

— L cm e e .
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INTRODUCTION — IDENTWICATION INFORMATION

809246

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number 1s stamped on the engine block, as
shown In the illustration.
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INTROBUCTION - AEPATR INSTRUCTIONS

P23717

REPAIR INSTRUCTIONS

GENERAL INFORMATION

BASIC REPAIR HINT

(a)
(b)
(c)

(d)

(f)

@)

N

Use fender, seat and floor covers to keep the vehicle

clean and prevent damage.

During disassembly, keep parts in the appropriate order

to facilitate reassembly.

Observe the following operations:

(1) Before performing electrical work, disconnect the
negative (-} terminal cable from the battery.

(2) If it is necessary to disconnect the battery for in-
spection or repair, always disconnect the negative
(-} terminal cable which 1s grounded to the vehicle
body.

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

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

(5) install the cable ends to the battery terminals with
the nut loose, and tighten the nut after installation.
Do not use a hammer {o 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) |f 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 paris are indicated in the component il-
lustrations by the "x” symbol.

When necessary, use a sealer on gaskets to prevent

leaks.
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~ - INTRODUCTION - REPAIR INSTRUCTIONS
. (h)y Carefully observe all specifications for bolt tightening

J tormues. Always use a torque wrench.
o (i)  Use of special service tools (SST) and special service ma-
AC  terials (SSM) may be required, depending on the nature
S s R P wpi  of the repair. Be sure to use SST and SSM where speci-
a ¢ no »  fied and follow the proper work procedure. A list of SST
B + ~  and SSM can be found in section PP {Preparation) in this
padialal] - manual.

et s,
AR N SN O

i)  When replacing fuses, be sure the new fuse has the cor-

Medium Current Fuse and High Current Fuse rect amperage rating. DO NOT exceed the rating or use

Equal Amperage Rating

— — one with a lower rating
= QA
T

nEn |

BE1367

wen - e

1
lllustration Symbol Part Name Abbreviation| |
i
O O— FUSE FUSE ;
BE5594 N385 ,

N — MEDIUM CURRENT FUSE M-FUSE
P BEGE9E IN0368 I 3

———oPN—— HIGH CURRENT FUSE H-FUSE

BEGS86 iNO387 1
/ 1. S () S et 4] ]
}
// ol —ao— | FUSIBLELINK . FL |
i BE6597 w387 .
Dscuy - !
3 grit 1ot @ . -@ CIRCUIT BREAKER cB % |

BEG598 INO368 N
"otan 10 aver~ o1 of donetw 1 I (- ) o _ vooors

2108 ™ fgTom ey e e e '
e ‘ot - 0 (k) Care must be taken when jacking up and supporting the
o1y IR vehicle. Be sure to lift and support the vehicle at the prop-
1 er locations.

szon ant 82101 19ven SRUEBD MULDIBY k « Cancel the parking brake on the level place and

WGH & gel am; S o ~g  shift the transmission in Neutral (or N position}.
iy =N | S 1€, «  When jacking up the front wheels of the vehicle at

ABalvem it 11z first place stoppers behind the rear wheels.

»  When jacking up the rear wheels of the vehicle at
first place stoppers behind the rear wheels.
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When either the front or rear wheels only should be
jacked up, set nigid racks and place stoppers in front
and behind the other wheels on the ground.

After the vehicle is jacked up, be sure to support X
on rigid racks. It is extremely dangerous to do any
work on a vehicle raised on a jack alone, even for
a small job that can be finished quickly.

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

(M

AL M

(3)
(4)

)

(6)

(8)

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 electnc-

ity.)

|ﬂ_'

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

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

Be careful not to drop electrical components, such
as sensors or relays. If they are dropped on a hard
floor, they should be replaced and not reused. |
When steam cleaning an engine, protect the elec-
tronic components, arr filter and emission—related
components from water

Never use an impact wrench to remove or install
temperature switches or temperature sensors.
When checking continuity at the wire connector, in-
sert the tester probe carefully to prevent terminals
from bending.

When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step—down
adapter for adjustment. Once the hose has been
stretched, it may leak.
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INTRODUCTION — REPAIR INSTRUCTIONS

b T
" tesher

(ol -3 .
Atpeler 3, ' TV 7T
- Black .40

Example
VTV‘for TPl

INQDD2

(m) Tag hoses before disconnecting them:

(17™ When disconnecting vacuum hoses, use tags to
identify how they should be reconnected. “w

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

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

e e pnia iy K
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FOR ALL OF VEHICLES - :

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

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

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

(4) Checkthat the antenna and feeder are correctly adjusted.

(5) Do not install powerful mobile communications system.

2. FOR USING HAND-HELD TESTER
CAUTION:
Observe the following items for safety reasons:
» Before using the hand-held tester, the hand-held tester’s operator manual should be read
throughly.
«  Be sure to route all cables secufely 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.




INTRODUCTION — HOW TO TROUBLESHOOT ECU CONTROLLED IN-S
SYSTEMS

A fyFy T
Py 1M

HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS
GENERAL INFORMATION =

A large number of ECU controlied systems are used in the HILUX. In general, the ECU controlled system
is considered to be a very intricate system requiring a high level of technical knowiedge and expert skill to
troubleshoot. However, the fact 1s that if you proceed to inspect the circuits one by one, troubleshooting of
these systems 1s not complex. If you have adequate understanding of the system and a basic knowledge
of electricity, accurate diagnosis and necessary repair can be performed to locate and fix the problem. This
manual is designed through emphasis of the above standpoint to help service technicians perform accurate
and effective troubleshooting, and is compiled for the following major ECU controlled systems:

System Page

Engine DI—1
The troubleshooting procedure and how to make use of it are described on the above pages.
FOR USING HAND-HELD TESTER
«  Before using the hand-held tester, the hand held—tester’s operator manual should be read throughly.
« I the hand-heid tester cannot communicate with ECU controlled systems when you have connected
the cable of the hand—held tester to DLC3, turned the ignition switch ON and operated the scan tool,
there is a problem on the vehicle side or tool side.
(1)  If communication is normal when the tool 1s 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.

- T+
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IN-10 INTRODUCTION — HOW TO TROUBLESHOOT ECU CONTROLLED
SYSTEMS

HOW TO PROCEED WITH TROUBLESHOOTING

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

IN351-05

circuit.
n (Vehlcle Brought to Workshop)
U 1
1 Customer Problem _ Ask the customer about the conditions and the
Analysis environment when the problem occurred.
* 2 /Symptom Confirmation 3 s

and Diagnostic Trouble <: Symptom Simulation ‘ e
Code Check / ymp / odif
] 2,3 o s

2 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. *

N )

4 Diagnostic Trouble /
Code Chart
V
5
/ Problem Symptoms Table /
4,56
i Check the results obtained in Step 2, then confirm
the inspection procedure for the system or the part
U which should be checked using the diagnostic

trouble code chart or the problem symptoms table.

6  /Circuit Inspection or Parts
Inspection

7

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

@I@

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.)

Confirmation Test /

o
™

E@
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1. CUSTOMER PROBLEM ANALYSIS

In troubleshooting, the problem symptoms must b& confirmed accurately and all preconceptions must be
cleared away in order to give an accurate judgement. To ascertain just what the problem symptoms are, it
is extremely important to ask the customer about the problem and the conditions at the time it occurred.
Important Point in the Problem Analysis: . ‘ot -

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 aiso help in some cases, s0 as much information as possible should
be gathered and its relationship with the problem symptoms should be correctly ascertained for reference
in troubleshooting. A customer problem analysis table is provided in the troubleshooting section for each
system for your use.

Important Points in the Customer Problem Analysis

® What Vehicle model, system name
I - DY R i
o When Date, time, occurrence frequency ¥
e - i I :
o Where Road conditions o .

Running conditions, driving conditions, weather conditions
Problem symptoms

¢ Under what conditions?
® How did it happen?

3 L

3t W * 1 ai
(Sample) Engine control system check sheet. 33
CUSTOMER PROBLEM ANALYSIS CHECK
ENGINE CONTROL SYSTEM Check Sheet luspector's S
Customer's Name Model and Model
Year
Driver’s Name Frame No.
E?;?n gﬁ{lligle Engine Model
License No. Odometer Reading l:nrﬂes
DO Engine does | O engine does not crank O No initial combustion O No complete combustion
not Start ‘
0 pifficult to O Engine cranks slowly
Start O Other
n
£ i O Incorrect firstidle [ Idhing rpm 1s abnormal d High ( rpm) OLow( rpm)
S [DPooriding | 1 o ughidling O Other
E
@ |OPoor 0O Hesitation O Back fire O Muftler explosion (after—fire) O Surging
E Drive ability | Knocking 0 Other
‘g’ O Soon after starting O After accelerator pedal depressed
& | OEngine Stall | O After accelerator pedal released O During A/C operation
O Shifting from Nto D O Other
= /-f

N 4

stant 0 Sometimes times per day/mont
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2  SYMPTOM CONFIRMATION AND DIAGNOSTIC TROUBLE CODE CHECK .1
The diagnostic system in the HILUX fulfills variolis 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 HILUX.

System Diagnostic Trouble | Input Signal Check Other Diagnosis
ysta oo Code Ghack {Sensor Check) Function
Engine O @} Diagnostic Test
(with Test Mode) Mode

In diagnostic trouble code check, itis 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.

al TR YOS IR S i m-ma,
DIAGNOSTIC TROUBLE CODE CHECK PROCEDURE
Diagnostic Trouble . . .
Code Check (Make a Confirmation |Diagnostic Trouble Problem Condition
of Symptoms Code Check
note of and then clear)
Diagnostic Trouble | Problem symptoms| Same diagnostic | problem is still occurring in the diagnostic
Code Display exist trouble code 1S | gircuit
‘. displayed ] smra
Normal code is The problem is still occurnng in a place
— T == - - displayed other than in the diagnostic circuit
{ {The diagnostic trouble code displayed
- S R first 15 erther for a past problem or it I1s a
ronie secondary problem)
No problem The problem occurred in the diagnostic
symptoms exist — e circuit in the past I
} |Normal Code Dispiay L Problem symptoms|Normal code is The problem 1s still occurring in a place
exist _|displayed . .. other than in the diagnostic circuit
i No problem Normal code is The problem occurred in a place other| :
! - symptoms exist displayed than in the diagnostic circuit in the past
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Taking into account the Eonapedidy Aumdciew Sakiagiew toniisese withaozwbleshooting using the
diagnostic trouble code check 1s shown below. This:flow chart shows how to utilize the diagnostic trouble
code check effectively, then by carefully checking the results, indicates how to proceed either to diagnostic
trouble code troubleshooting or to troubleshooting of problem symptoms.

Ay R L 2 T

‘4

Diagnostic trouble code check

J

"a1

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

o miatrotd o e hematacs 3d 88

&

Symptom confirmation

[] Problem symptoms
exist

~

4

28

i
3
L
]

5

No problem symptoms
exist

Simulation test

simulation methods

using the symptom

&

cr e IV BE LN

Diagnostic trouble code check

=

L

i

L

# Diagnostic trouble code displayed
& Problem symptoms exist

e Normal code displayed
® Problem symptoms exist

o Normal code displayed
® No problem sympioms exist

@

J

| Troubleshooting of problem indicated
by diagnostic trouble code

Troubleshooting of each
problem symptom

! Wt WrsamaiineF™
-
sV E
= e
—‘-ﬁ“ ~
o ’] \/1

) "‘”"i“—« :; g )

Ay \, e “qomf VB

4

System Normal

If a diagnostic trouble code was
dispiayed n the initial diagnostic
trouble code check, it indicates
that the trouble may have occurred
in & wire harness or connector in
that circuit in the past Therefore,
check the wire harness and con-
nectors (See page IN-20).

JURRE ANT - VR ba

v gnone

~y o !
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3. SYMPTOM SIMULATION . ot

The most difficult case in troubleshooting is wherrthere are no problem symptoms occurring. In such cases,
a thorough customer problem analysis must be carned 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 repaw operation and make a wrong guess
somewhere, which will only lead to a standstill. For example, for a problem which only occurs when the en-
gine 1s coid, or for a problem which occurs due to vibration caused by the road during driving, etc., the prob-
lem can never be determined so long as the symptoms are confirmed with the engine hot condition or the
vehicle at a standstill. Since vibration, heat or water penetration (moisture) is likely cause for problem which
is difficult to reproduce, the symptom simulation tests introduced here are effective measures In that the ex-
ternal causes are applied to the vehicle in a stopped condition.

Important Points in the Symptom Simulation Test:

In the symptom simulation test, the problem symptoms should of course be confirmed, but the problem area
or parts must also be found out. To do this, narrow down the possible problem circuits according to the symp-
toms before starting this test and connect a tester beforehand. After that, carry out the symptom simulation
test, judging whether the circuit being tested is defective or normal and also confirming the problem symp-
toms at the same time. Refer to the problem symptoms table for each system to narrow down the possible
causes of the symptom.

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

CONNECTORS
Slightly shake the connector vertically and horizontally.

1200 3
reeey & .

WIRE HARNESS

Slightly shake the wire harness vertically and horizontally. -
The connector joini, fulcrum of the vibration, and body
through portion are the major areas tc be checked thorough-

ly. o

! Swing Slightly
F1233%
Fi12332

PARTS AND SENSOR Vibrate Slightly

Apply shght vibration with a finger to the part of the sensor o
considered to be the problem cause and check that the
malfunction occurs.

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

F12330

V07268
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2 HEAT METHOD: When the problem seems to occur when the suspect area is heated.

-2at the component that is the likely cause of the malfunction
'n a hair dryer or similar object. Check to see if the malfunction
~curs.

! NOTICE:

*) Do not heat to more than 60°C (140°F). (Temperature
is limited not to damage the components.)
2) Do not apply heat directly to parts in the ECU.

F12334

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

Sonnkle water onto the vehicle and check to see if the malfunc-
3N OCoUrs. \

NOTICE:

1) Never sprinkle water directly into the engine
compartment, but indirectly change the temperature and
humidity by applying water spray onto the radiator front
surface.

2) Never apply water directly onto the electronic
components.

~INT:
| i a vehicle is subject to water leakage, the leaked water may
~ontaminate the ECU. When testing a vehicle with a water leak-
;e problem, special caution must be taken.

i

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

Turn on all electrical loads including the heater blower, head
ahts, rear window defogger, etc. and check to see if the mal-
<nction ocecurs.

—~ i 1 ol

Fl2338

o

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 exampile

¢ DTC No.
Indicates the diagnostic trouble code.

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

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

/

DIAGNOSTIC TROUBLE CODE CHART
HINT: 2 et

P TR PSPPI X U R

resp%ctlve "DTC No.” in the DTC ghart.

“1

Rl Check Engine w
DTC No » Warmung Lighi
Detechion ltem Trouble Are
(See page) . ’ a Normal Mede{ MEMary 1
Test Node
# Open ar short in crankshaft position sensor circurt
12 haftP
(Di-12) Sl::;k:c&: osttion Sensor Circut o Crankshaft position sensor ON/N.A O
® Engine ECU
e S S * Open or short In engine speed sensor circuit
13 ngine Speed Sensor Circuit ¢ Engine speed sensor
(DI -28) Malfunction  Engine ECU ON/NA O
\ : & Open or short In E-VRV for main actuator circuit
! ® E-VRYV for main actuator
15 Digsel Throttle Control Circust « Digsel throttle position sensor cirouit & O
{DI- 32) Malfunction ® Diesel throttle position sensor ON/NA

® Main actuator —
® Vacuum hose disconnected or blocksd
® Engine ECU

Interior IC Malfunction & Engine ECU
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SYSTEMS
5. PROBLEM SYMPTOMS TABLE - ' JuHig *
The suspect circuits or parts for each problem symptdt are shown in the table below. Use this table to trou-
dleshoot the problem when a "Normal” code is displayed in the diagnostic trouble code check but the prob-
2m 1s still occurring. Numbers in the table indicate the inspection order in which the circuits or parts should
-e checked.
~INT:
When the problem is not detected by the diagnostic system even though the problem symptom is present,
it 1s considered that the problem is occurring outside the detection range of the diagnostic system, or that
the problem is occurring in a system cther than the diagnostic system.

IN-17

be 4

g oot

e Page

j Indicates the page where the flow chart for each circuit

1s located.

-y

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.

-

® Problem Symptom

180 DRSD B0 o0 &

5 X
Wy, o el

By hegrea

o Circuit or Part Name

Indicates the circuit or part which needs to be checked.

PROBLEM SYMPTOMS TABLE — -
N Y
Symptom Suspect Area See page
S§T-3
Engine does not crank (Does not start) 1 Starter
_ \2 Starter relay 5T-14
ECU power source circuit DI-93
No tiial combustion {Does not start) 2 Pre-heating system = ST-1
3 Compression - EM-2
4 Engine ECU ™ IN-20
1 Pre~heating system ST-1
ts 2 Starter signal circuit DI-115
€ 1 | 3 Watertemperature sensor f i . ED-10
Cold engine (Difficult to start) Y {4 injector f
§. Fuel filter 430 i ¢ g FU-1
6 Diesel throttle body ' ! T - DI-26
ro 7 Engine ECU IN—20
t Starter signal circurt DI-115
2 Injector
- — 3 Fuel filter . |
4 Diesel throttle body
5 Engine ECU —
1 Fuel filter
2 Dissel throttle body
ECU

Pt
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6. CIRCUIT INSPECTION ) q 2
How to read and use each page is shown below~
e Diagnostic Trouble Code No. and Detection ltem ]

e

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

DTC 12

tion

R 7
Crankshaft Position Sensor Circuit Malfunc-

v

CIRCUIT DESCRIPTION

The crankshaft positon sensor in the Engine Control System contans signal plate and a pickup Miignd“’”
The TDC signal plate has 1 tooth an ets outer circumierence The TDC signal sensor generates 1 signal lor every enging
revolubion The engine ECU detects the top dead center by the TDG signals The NE signal plate has 52 teeth and 15
mounted in the supply pump The NE signal sensor generates 52 signais of engine 2 revoluhens The engine ECL detects
the engine speed and cam It pasiion of the supply pump The engine ECU uses TDC signal and NE signais for injection

contrat And NE signat i1s used for injection volume control alse

<%}

DTC No DTC Detect ng Condmnn‘

T

=

ble Area

12 No TDC signal 1o engene ECU at 500 mmﬁ

circuit

# Open or shortn org

inkshaft position sensor

R

rankshaft posihon| sensos, P T
® Engife.ECU f "
\__
¢ Indicates the diagnostic trouble code, diagnostic
e trouble code set parameter and suspect area of .
" the problem. '
' |
WIRING DIAGRAM ® Wirnng Diagram
R 2 This shows a winng diagram of the circuit
g i Engne ECU Use this diagram together with ELECTRICAL
Crankshat Position Sensor r ™ WIRING DIAGRAM to thoroughly understand the
() B-W o2, circuit.
@ ht 4 Wire colors are indicated by an alphabetical code.
2 L T B = Black, L = Blue, R = Red, BR = Brown,
' LG = Light Green, V = Violet, G = Green,
1 BR B-R e NEs O = Orange, W = White, GR = Gray, P = Pink,
A Y = Yellow
{‘:’} - L 5] z The first letter ndicates the basic wire color and the
' ) Ee ] second letter indicates the coior of the stripe.
. Engine Speed Sensor ;._.-)Eg
{inside the Suppy Pump) __.--'"""'W

)
P

B02134
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L4 .
e |ndicates the position of the ignition switch during th check.| | @ Inspection Procedure

LOCK ON Use the inspection procedure to determine
® lgnition Switch LOCK (OFF) @ ignition Switch ON if the circuit 1s normal or abnormal, and if

START ACC it 1s abnormal, use it to determine whether

\gnition Switch ACC the problem is located in the sensors,

() tgntion Swich START D s actuators, wire harness or ECU.

£

g

-y

INSPECTION PROCEDURE

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

PREPARATION:

(a) Remaove the glove compartment

{b) Disconnect the E6 connector of ECU
CHECK:

Measurs resistance between terminal THW of ECU connector
and bedy ground.

ok:
Resistance: 1 MQ or higher |*

oK > ‘ Go to step 3.

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

oK >
oYW -
x

Replace water temp. sensor.

IELE

aasi

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

2ep .
NECr
3
Check from the connector back side.
(with harness)

/AT & Wire Harness

Check from the connector front side. (without harness)

¢ Indicates the condition of It_f|1e connector of ECU during the check.

/ T™W ) THW

Hbnpe - ﬂ e Ej@@ .
r "Vj h = 14 Q ! ot

0 ik L 6 Conndctor 6 Connector

B

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

In this case, care must be taken not to bend the terminals.

V08425
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HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION

PROCEDURE N |

1. CONNECTOR CONNECTION AND TERMINAL IN-
. SPECTION .

»  For troubleshooting, diagnostic trouble code charts or
problem symptom charts are provided for each circuit with

— detailed inspection procedures on the following pages.

*  When all the component parts, wire hamesses and con-
nectors of each circuit except the ECU are found to be
normal in troubleshooting, then it is determined that the
problem is in the ECU. Accordingly, if diagnosis is per-
formed without the problem symptoms occurring, refer to
step 8 to replace the ECU, even if the problem is not in the
ECU. So always confirm that the problem symptoms are
occurring, or proceed with inspection while using the
symptom simulation method. . '

»  Theinstructions "Check wire harness and connector” and
"Check and replace ECU” which appear in the ispection
procedure, are common and applicable to all diagnostic
trouble codes. Follow the procedure outlined below
whenever these instructions appear.

OPEN CIRCUIT:

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

« ltis rarely the case that a wire is broken in the middle of
Floo4B it. Most cases occur at the connector. In particular, care-
fully check the connectors of sensors and actuators.

»  Faulty contact could be due to rusting of the connector

) terminals, to foreign materials entering terminals or a de-

( formation of connector terminals. Simply disconnecting

© and reconnecting the connectors once changes the

o - condition of the connection and may result in a return to

i ) normal operation. Therefore, in troubleshooting, if no ab-
™t normality is found in the wire harness and connector
52 check, but the problem disappears after the check, then
) the cause 1s considered to be in the wire harness or con-

T %9 pactors.

Losmmmmmee —==—=—8HORTCIRCUIT: - - - - -- |

S

. B S e

|
This could be due to a contact between wire harness and the
} body ground or to a short circuit occurred inside the switch, etc.
i i
HINT:
1o1rennod) ag/ "z @ When there is a short circuit between the wire harness and body
ground, check thoroughly whether the wire harness is caught

o in the body or is clamped properly.
patanaanzit o hgdygrh r advotos, L L -

P iLs i
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Sensor Side

A

po
ECU Side

ING379

. ECU Side

Sensor Side

iND378

Sensor Side

ECU Side,

JULK

YK

-
-
-

[+]

[oX )

1~

Puil Lightly

Looseness of Cnmping

INO381

RLOTN

2. CONTINUITY CHECK (OPEN CIRCUIT CHECK)
Dtsconnect the connectors at both ECU and sensor
sides. |
Measure the resistance between the applicable terminals
of the connectors.

Resistance: 12 or less

Pl

=
b
=
o it e e

»  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.

AATIS B H
3. RESISTANCE CHECK (SHORT CIHCUIT CH’E‘C'K)'-"!
(a) Disconnect the connectors on both ends.
{b) Measure the resistance between the applicable terminals

. of the connectors and body ground. Be sure to carry out
this check on the connectors on both ends.
Resistance: 1 MQ or higher
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 terminais of
the connectors. : e |
() Check crimped portions for Iooseness or damage and
« check that the terminals are secured in lock portion.
HINT: -

The terminals should not come out wheh puﬂed hghtly

(d) Prepare atest maleterminal and insert it in the female ter-
minal, then pull it out.

NOTICE:

When testing a gold—plated female terminal, always use a

gold—piated 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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\.ﬁ

=
FI7187
Fig. 1 ECU
©[OPEN] B ®
Sensor 1 11 1
e
BE4D63 Y .
Z17004
Fig. 2

m
y i
c

BEADGL =
217005

Fig. 3

FA

Sensor

B04722

] 821 rvawlg lenter-at alpmal hatelr. h

21010 nsrt vi:ese 8wom fuo a2 er

f

5. CONNECTOR HANDLING !
WheMmnserting 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.

1
.

i

artf ~
oemd

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. o
(1) Disconnect connectors "A” and "C” and measure
the resistance between them. .
In the case of Fig. 2,
Between terminal 1 of connector "A” and terminal t
of connector "C” — No continuity (open}
Between terminal 2 of connector "A” and terminal 2
of connector "C” — Continuity
Therefore, it 1s found out that there is an open circuit
between terminal 1 of connector "A” and terminal 1
2 of connector "C”.
(2) Disconnect connector "B” and measure the resis-
tance between the connectors. i
In the case of Fig. 3, 5
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 1s found out that there is an open circuit
between terminal 1 of connector "B2” and terminal
1 of connector "C”.
- -

(@)’

~oE

it
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Ffig. 4

o

ECU
5V

Z17007

Fig.5

Sensor@

BEAOGT

ECU

2 +

~-@
i~ @)

Z17008

Fig. 6

ECU

217008

(b) Check the voltage. |

InZcircuit in which voltage 1s applied (to the ECU connec-
tor termunal), 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 resulls are:

5V: Between Terminal 1 of connector "A” and Body Ground

5V: Between Terminal 1 of connector "B” and Body Ground

OV: Between Terminal 1 of connector "C” and Body Ground

Then it is found out that there is an open circuit in the wire har-

ness between terminal 1 of "B” and terminal 1 of "C".

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

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 1s found out that there is a short circuit
between terminal 1 of connector "A” and terminal 1
of connector "C”.

v
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Fig. 7 (2) Disconnect connector "B” and measure the resis-
=~ tance between terminal 1 of connector "A” and body 1
ground, and terminal 1 of connector "B2" and body
ground.
Between terminal 1 of connector "A” and body
Sensor ground - No continuity
@ . Between terminal 1 of connector "B2" and body
e+ ground — Continuity (short)
BE408 Therefore, it is found out that there is a short circuit
" between terminal 1 of connector "B2” and terminal
- TITTY, Theate 1 of connector "C”.
8. CHECK AND REPLACE ECU
First check the ECU ground circuit. If it is faulty, repair it. If it is
e normal, the ECU could be faulty, so replace the ECU with a nor-
mal functioning one and check that the symptoms appear.
P
Example (1) Measure the resistance between the ECU ground
terminal and the body ground.
Ground Resistance: 1 Q or less 5 Jore2
T Tof” ‘*‘i .
—
o {l |o
o
—" T oo wl
ECU Side amnit. (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.
* 10t - ]
nt ol .
g TN
2 9 f
Ground ﬁ'ﬂ?ﬁ'ﬁ , .
INO384| I
£ - T
| oo i b = 1
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TERMS ~~ ~ .« L

ABBREVIATIONS USED IN THIS MRNUAL

A

NOOS-13

vl
Abbreviations Meaning
A/C Air Conditioning
AC Alternating Gurrent
ACC Accessory
ACIS Acoustic Control Induction System
ACSD Automatic Cold Start Device
ALT Alternator
AMP Amplifier
APROX Approximately
AT Automatic Transmission (Transaxle)
3ACS Boost Altitude Gompensation System
3AT Battery
3TDC Before Top Dead Center
3y8V Bimetaliic Vacuum Switching Valve
-B Circuit Breaker
2CO Catalytic Converter for Oxidation
aC Cirect Current
e Data Link Connector
TG Diagnostic Trouble Code
ECD Electromic Control Dhesel
=CT Electrorie Control Transmission
ECU Electromc Control Unit
£puU Electronic Driving Unit
£FI Electronic Fuel Injechon
E/G Engine
EGR Exhaust Gas Recirculation
EVAP Evaporative Emission Controf
E-VRV Eiectronic Vacuum Regulating Valve
EX Exhaust
FIPG Formed In Place Gasket
FL Fusible Link
Fr Front
GND Ground
HAC High Altitude Compensator
G Ignition
A Integrated Ignition Assembly
IN Intake
I1SC Idle Speed Control
JB Junction Block
1C Junction Connector
LCD Liqud Crystal Display
LED Light Emitting Diode
iH | aft—Hand
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LHD left-Hand Drive

Lo Low

MAP Manifold Absolute Pressure
MAX Maximum

MIL Malfunction Indicator Lamp
MIN Minimum

MP Multipurpose

MT Manual Transmission

N Neutral

02s Qxygen Sensor

0/ Cverdnive

ors Oversize

PKB Parking Brake

PS Power Steering

RAM Random Access Memory
R/B Relay Block

RH Right—Hand

RHD Right-Hand Drive

ROM Read Only Memory

Rr Rear

SICS Starting Injection Control System
SPEC Specification

SSM Special Service Materials
88T Special Service Tocls

ST Standard

Sw Switch

TACH Tachometer

TDGC Top Dead Center

TEMP Temperature

™ Transmission

T™MC TOYQOTA Motor Gorporation
TWC Three-Way Catalyst

u/D Underdnve

VCV Vacuum Control Vaive

VIN Vehicle Identification Number
V8V Vacuum Switching Valve

w/ With

WiH Wire Harness

wio Without

WU-TWC Warm Up Three—Way Catalytic Converter
2WD Two Wheel Drive Vehicle (4x2)
4WD For Wheel Dnive Velicle (4x4)

T

U § - -

i
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PP-1

ENGINE MECHANICAL

é PPR203-01
SST (Special Service Tools) .
0999200500 Compression Gauge Attachment
| ‘
i
0999200025 Cyhnder Compression Check Gauge
e nsitair
cg f_ﬂ;’%, T Set e g{"w “
==
(09992-00200) L Jont
A
T—. e
. (09992-00211) Gauge Assy N
= o a
09248-64011  Valve Clearance Adjusting Toot
3
09213-58012  Crankshaft Puiiey Holding Tool
o= 9
@ w@"w ) = |
% \ Wowl
0933000021 Companion Flange Holding Teol
= >
“
<, g 0995040011  Puller B Set -
e 8 e .
.@%{% W G i3abiudr] § .
. -
F, Oy, 2 & >
{09951-04010) Hanger 150 Camshaft timing pulley
i Cil pump drive gear shaft
Crank shaft iming gear
; :.- > Injechon pump dnve gear
> B> (09952-04010) Slide Arm T Camshaft tming pulley
|l D o Lot Oll pump drive gear shaft -
- ; Crank shaft timing gear
@ o i Injection pump drive gear
(09953-04010) Center Bolt 100 Camshatt timing pulley -
W . - Oil pump drive gear shatft
l = e
(09953040200 Center Bolt 150 Camshaft timing pulley

5
Sy
a\\‘\\w\w‘i\\‘s\h\\\\\\\\\\\_\\\\\\\_.\» )

Oil pump drive gear shaft
Crank shaft tming gear
Injection pump dnve gear




PP-2

PREPARATION -

ENGINE MECHANICAL

09223-78010

Crankshaft Ol Seal Replacer

Injection pump drive gear ol seal

. -—
L . B T S 3
o . IR T
0922300010  Cover & Seal Replacer
o
S\:a
09214-60010  Crankshaft Pulley & Gear Crankshaft pulley
Replacer ,
0926864010  Injection Nozzle Wrench Set
e,
\J
(09268—64020) injection Nozzle Holder T Infection Nozzle >
Retarring Nut Wrench
09202-70020  Vaive Spnng Compressor Valve
|
i
(09202-00010)  Attachment ‘
¥ ‘ r
(Ors) | "
Ry
09208—48010 Combustion Chamber Remover Combustion Chamber
09201-100(0)  Vaive Guide Bushing Remover & Valve guide bushing
Replacer Sed
(09201-01080) Valve Guide Bushing Remover &
Replacer 8 —
- . S ‘
. -
09223-46011  Crankshaft Front Ol Seal Camshaft front cil seal
Replacer
09222-67011  Connecting Rod Bushing Remover
& Replacer
E B ke’
1
(0995404010} Arm25 Camshaft timing pulley

OIl pump drive gear shaft
Crank shaft timing gear
Injection pump drive gear




PP-3

PREPARATION - ENGINE MECHANICAL
(09955-04041) Claw No 4 .
= B
(09955-04061) Claw No & _ Camshaft iming pulley
ﬁ O1l pump drive gear shatt
Crank shaft timing gear
E injection pump dnve gear
o e 09950-50012  Puler CSet
e, U0
@i’ i = ;
- R
(09%51-05010) Hanger 150 Crank shaft pulley
T H Injection pump drive gear
< v, (0995205010 Slde Arm . - Crank shaft puliey
- i ! R Injection pump drnve gear
‘ L
T (09953-05010) CenterBolt100 Crank shaft pulley )

Injection pump drive gear

3 (09953-05020) Center Bolt 150 Crank shaft pulley
Y,
ST
Y
A
(09954-05020) Claw No 2 Crank shaft pulley
M 3 Injection pump drive gear
09960—10010  Vanable Pin Wrench Set
(09962-01000) Vvanable Pin Wrench Arm Assy Imection pump dnve gear
No 1 idrer sub—gear
RS
(09963-00600) Pmné Irgection purnp dnve gear
@ @ No 1 idrer sub—gear
09308—10010 il Seal Puller

09214-76011

Crankshaft Pulley Replacer

Crankshaft from ol seal




PP—4

BHEBARKION - EARSKE MERFANICAL

(09222-06010)

Remover & Replacer

Connecting rod bushing

(09222-06031) Base .
| et .
! X N y
| '
(09222-06020) Gude
. e d
‘ ~0
09223-15030 Ol Seal & Bearing Replacer
@ - b' I %h
i
(09252-10010) No 1 Replacer Handie
ﬁ | "3
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RECOMMENDED TOOLS - . 4

09040-00011  Hexagon Wrench Set

[ag 1% ]

*
i
i

1

‘@ P 0920000010  Engine Adjust Kit
masts. syt e

—_— %

(0990400010 Expander Set

& o I
e g
i

09905-00013 Snap Ring Plers




PP—6

PREPARATION

ENGINE MECHANICAL

EQUIPMENT

*

PPITO-02

Carbide cutter

Calper gauge

Connecting red ahgner

Cyhnder gauge

Dial indicator

Dye penetrant

Enging tune—up tester

Gasket scraper

Heater

Micrometer

Magnetic finger

Piston ring compressor

Piston nng expander

Plastigage

Precision straight edge

Soft brush

Spring tester

Valve spring

Steel square

Valve spring

Tachometer

Thermometer

Torque wrench

Valve seat cutter

V-block

Verruer calipers




‘PREPARATION - ENGONEMECHANICAL

-
- . . N -
SSM (Special Service Materials) -k AHDOY:
S
0882600080  Seal Packing Black or equivalent Timeng belt cover NET
(FIPG) Timing gear cover
- g ;;L el ﬂ_(\:? Camshaft oil seal retainer
Cylinder head sem—circular plug
0882600080  Seai Packing Black or eguivalent Cylhnder head cover
f (FIPG) Mawn bearing cover
E NGEuve o« oaeMoiuA 77 YOT B{QKE-QREL Rear oii seal refainer
' -
0882600100  Seal Packing 12828, Waier sender gauge
L THREE BOND 1282B or equivalent

{FIP®) 39S oy !
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 ETEKAATION - TUMBOCHAHGING

TURBOCHARGING o
SST (Special Service Tools)

09992-00242  Turbocharger Pressure Gauge

09350-32014 TOYOTA Automatic Transmission

; -
Tool Set
T

U TR T T
o g

+ v

B ey

(09351-32070) No 2 Piston Spning Compressor

Bearing housing

—o— . a

—r




PREPARATION - TURBOCHARGING

RECOMMENDED TOOLS -

0990500013  Snap Ring Pliers




PP-10
~PREPKHNTION - YOREOOIAIGING

EQUIPMENT .

¥

Dial indhcator impeller wheel

Torque wrench




PP-11
- " PREPARATION - ELECTRONCTONTROL DIESEL

ELECTRONIC CONTROL DIESEL : AUT

PPN
SST (Special Service Tools)
09817-16011  Back—up Light Swiich Tool Firsl gear position sensor switch
|
09843-18020 Diagnosis Check Wire »

/’& o

' %f 0999200242  Turbocharger Pressure Gauge




PP-12
-~ -+~ PREPARATION — ELPGTRONIC CONTROL DIESEL

RECOMMENDED TOOLS : -

)

PP1TE2

09082-00040 TOYOTA Electncal Tester.

A g

0920000010 Engine Adjust Kit

[ ————1 ]
— g =
i ol oo,
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PREPARATION - ELECTRONIC CONTROL DIESEL

EQUIPMENT e - A

19 mm deep socket wrench

Thermometer

Torque wrench

Yacuum gauge




PP-14

T T PAEBARATION - ENGINE FUEL

ENGINE FUEL +
SST (Special Service Tools)

Sy, P

I

PPCW-1

09228-64040

Fuel Fiiter Wrench

0924176022

5 [] Lﬁ I

Injection Pump Stand Set

09245-54010

Injection Pump Stand Arm

09260-54012

Imjection Pump Tool Set

(09262-54010)

Distnbutor Head Plug Wrench

(09262-54020)

Regulator Valve Wrench

(09269-54020)

Socket 14 mm

09268—64010

injection Nozzle Wrench Set

(09268-64020)

-

Injection Nozzle Helder
Retaining Nut Wrench

0995050012  Puller C Set
(09;5 1t05010) Hanger 150 Injection pump
(09952-05010) Slide Arm Injection pump




PREPARATION — ENGINE FUEL

PP-15

(09953-05020) Center Bolt 150
-

Ari e

Injection pump

(09954-05010) ClawNo1

Injection pump

R A i T b

o -~

et
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PREPARATION - ENGINE FUEL

PR2CX-01
RECOMMENDED TOOLS )
~-—
0904000011 Hexagon Wrench Set
e ks wiid (JURU~pedibiyy N gx“
09082—00040 TOYOTA Electncal Tester <
= e
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PREPARATION - ENGINE FUEL

EQUIPMENT 3 :

19 mm deep socket wrench Fuel temp sensor

FPILG-0

LY

Brass brush

injection nozzle tester

Injechon pump tester

Torgue wrench

Water pump phers

Wooden shick
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PREPARATION - COOLING -

COOLING ¢
SST (Special Service Tools)

M P © 0923001010  Radater Service Tool Set

e @ 09231-14010 Punch
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PREPARATION - COOLING -~

EQUIPMENT A - AL

Heater Thermostat
Radhator cap tester

Thermomeler Thermostat
Torque wrench
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s

PREPARATION — COOLNG ™

COOLANT

by

ltem

Capacity

Classification

Engine coolant

10 5 Iters (11 1 US gts, 9 2 Imp qts)

"Toyota Long Life Coolant” or equivalent
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PREPARATION - COOLRG ™°

.
SSM (Special Service Materials) _ : HTADIR:
& 08826-00100 Seal Packing 12828, Engine drain plug on oil cooler cover
— oo eoroeeun.. THREE BOND 12828 or equivalent .
! {FIPG) oy




PREPARATION - LUBRICATION

0L
LUBRICANT (e ‘810902)
—
ltem Capacity Classification
Engine ol APl grade CF—4 or CF
Dry fill 7.5 liters (7.9 US gts, 6.2 Imp qts) o (You may also use API CE or CD)
Dran and refill

w/ Qil filter change
w/o Qul filter change

7.0 liters (7.4 US gts, 6.2 Imp qts)
64 liters (6 8 US gts 56 Imp qts)
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PREPAHATION - CUBRICKYION

SSM (Special Service Materials)_\ .

PP2DB-01

-~

e, 0882600080

.«w,“_,,.iu.

Seal Packing Black or equivalent
(FIPG)

e

Qi pump
Qil pan . e

— o

0883300080
i

Adhesive 1344
THREE BOND 1344
LOCTITE 242 or equivalent

Ol pressure sender gauge
Taper screw plug on timing gear case




PREPARATION - STARTING™

PP-27

STARTING «

SST (Special Service Tools)

"

i

iMMQO. |

T

14

09201-41020 Valve Stem Qil Seal Replacer Armature front bearng
0928646011  tnjection Pump Spline Shaft Armature rear bearing —
Puller
—— TN n e—— R
(0981038140  Starter Magnet Switch Nut Wrench

0995000020

Beanng Remover

Armature frant beanng
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‘ PREPARATION - STARTIN

G

-~

RECOMMENDED TOOLS

-

PPIM1-02

09082-00040 TOYOTA Electrical Tester

SO
——
T~
;
i

-1l e




PREPARRTION - STARTING

EQUIPMENT - - =)H

e,
Dial ndicator Commutator
Magnetic finger Steel ball
Plastic hammer
Press Magnetic switch terminal kit
Pull scale Brush spring
| Sandpaper Commutator
. Torque wrench
V=biock Commutator
Vemier calipers Commutator, Brush
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PREPAHATION - CHARGING

CHARGING  *_ - |
SST (Special Service Tools) B —

PP2CZ-M

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

09286—46011  Imjection Pump Sphine Shaft Rectfier end frame
Puller

0982000021  AHernator Rear Bearing Puller

(0982000030  Alternator Rear Bearing Replacer Rotor rear beanng

09820-63010  Alternator Pulley Set Nut Wrench
Set

09950-60010  Replacer Set

(09951-00260) Replacer 26 Rotor front bearing

@ (09951-00510) PReplacer 51

{09952-06010) Adapter Rotor front bearing
=




PREPARATION -

CHARGING

RECOMMENDED TOOLS . ... -

e,

3 A e

0508200040 TOYQTA Electrical Tester
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PREPARATION

—_CHARGMIT 7™

EQUIPMENT

Ammeter (A)

Battery specific gravity gauge

Except maintenance free battery

Belt tension gauge

Torque wrench

Vernier calipers

Rotor {Shp ring), Brush




| - STARTING

SERVICE SPECIFICATIONS

AR - - g Fa il - s E

STANDARDBOLT ....vvveeiiiinneens
ENGINE MECHANICAL ........ccovvvnnnts
TURBOCHARGING ........covviviinennn
ELECTRONIC CONTROL DIESEL .........
ENGINEFUEL .. .ovvvv v
COOLING ...coiiii i aieninanens
LUBRICATION ... ..coiiinee i

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

CHARGING ...



SERVICE SPECIFICATIONS — STANDARD BOLT
STANDARD BOLT : FTRVETEE
- “ R
HOW TO DETERMINE BOLT STRENGTH -
— -
Bolt Type
Hexagon Head Bolt Cl
9 Stud Bolt _ Weld Bolt ass
Normal Recess Bolt Deep Recess Bolt e
z a1 |
O |- a7
8 !
No Mark No Mark
e n ] | 1
er B r i 3 t
t 'y -
' @ __:‘J_ 2 IR
Ot G . "y - § ¢
w/ Washer
w 2t 1 -
aE |
A . \ T
o aminies Se———— i i -
! g
0 — - - L
(®) 5 — | F
e \ g ,
- . i ]
["“‘] 84 5% . 0 i
by < &2 o N .
e . A —_ 9T :
~~ -+ ! 3
Vif oy
L, 3 T -
7
® 8 8 |
<05 oS
- /\ 00% - —r uT
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SERVICE SPEGICATIONS - STARBARDESTY ~~"'o="
SSAZT-a1
E! #
SPECIFIED TORQUE FOR STANDARD BOLTS 4 :
Specified torque
Class Diameter Plch Hexagon head bolt Hexagon flange bolt
mm mm
N'm kgf-cm fi-lbf N'm kgf-cm ft-lbt
6 1 5 55 48 1n -ibf 8 60 52 1n -ibf
= 8 1.25 125 130 g 14 0 145 10
. w % 125 26 260 19 20 17 20 gy 2t g
I - 12 1.25 - 47 —— 480 +— 35 53 b 540 —— 39 -
14 15 74 M 760 55 8¢ | 850 61
E ' 18 15 115 1,150 83 - ; - e
6 1 65 65 56 1n -ibf 75 75 65 1n It
8 1.25 155 160 12 175 175 13
. 0 125 _ a2 330 | o4 % | 3O 286
s 12 125 59 600 4 65 T 670 48
14 15 91 930 | 67 100 1,050 76 .
16 15 140 1,400 101 - ‘ - .
6 1 8 80 69 n -Ibf 9 90 78 in.-Ibf
]
8 125 19 195 14 21 210 15
oT 10 125 ~ - T w0 T 29 T o44 | 440 32
12 125 71 730 | 53 N80 |, 810 58
Pammat * / 1
R 14 15 110 1,100 l& 80 125 ] 1,250 ! i a0
' 16 15 170 1,750 127 - - ! - !
6 1 105 110 8 12 120 g
- - 8 — 125 — - 25 — 280 - 19 - 28 ~—+ 290 ——— 21 —
- 10 125 52 530 I 38 58 590 43
12 125 95 970 | 70 105 1,050 [ 76 Ry
14 1.5 145 1,500 | 108 165 1,700 123
18 15 230 2,300 ! 168 - - - 7
_ 8 125 29 _ 300 22 33 330 24
8T 10 125 61 620 45 68 690 50
12 125 10 1,100 | 80 120 | 1250 T 90
8 125 34 340 25 37 380 27
9T 10 125 70 no 51 78 | 79 & 57
12 125 125 1,300 94 140 1,450 105
8 325 38 390 28 42 430 .9
10T 10 125 78 800 58 8s 890 TN 64
12 1.25 140 1450 | 105 155 1600 £ 16
8 125 42 430 3 47 480 35
1T 10 125 a7 830 H 64 97 | 990 72
12 125 155 1,600 116 175 1,800 130




SERVICE (+]]

Donated by Andrew Schauer cruisercult com %=-3
EICATIONS —  STRRDRRIYBOTY =~

HOW TO DETERMINE NUT STRENGTH

Nut Type
Present Standard Old Standard Hexagon Nut Class
Hexagon Nut * Cold Forging Nut Cutting Processed Nut
cE G- _
4N
{r . N oma !
F S
" 5N (4T)
(n 3 ?
| S
No Mark {(w/ Washer) No Mark
Ten IR U miy
‘s FEF Oy wwl
e A : 6N
™
f ok —— —_
© {
) o] 7N(5T)
{ -
- L~ S —
N
- m— - 8N
- g
!
— e de -
‘ L]
) 10N (7T)
—
L No Mark -
st} 'ajﬂ(wlg 11N
23 i HDb
b Gmm i8-8 rejemsib wiuo fod bead b
% Nmm g ! A ' 12N
l zeonAdut «aheer- g0
*: Nut with 1 or more marks on one side surface of the nut. ] ]
T -~ Bos4a
=iNT: £ 8 Y] 1% ar,

»se the nut with the same number of the nut strength classification or the greater than the bolt strength clas-
‘icahon number when tightening parts with a bolt and nut.
Zxample: Bolt = 4T
Nut = 4N or more
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SERVICE SPECIFICATIONS _— ENGINE MECHANICAL _ -

ENGINE MECHANICAL
SERVICE DATA - :

v o g

AT, T e T

S816L-02

Compres:on
presswe

Difference between each cylinder

STD
Minimium

3,040 kPa (31 0 kgf/cm?2, 441 psi} or more
1,961 kPa (20 0 kgfiem?2, 284 psi)
490 kPa (5 0 kgtiem?2, 71 psi) or less

Valve clearance

s

e

(1

o temm——

L)

ir———— R —— -

t by

r—

at cold Intake
Exhaust

Adjust shim thickness

No 01

No 42
§ No 06
No 43
No 11
No 44
No 16
No 45
No 21
No 46
No 26
No 47
No. 31
No 48
No 36
No 49
No 41

020—030mm (0008-0012m)
025-035mm{0010-00141n}) R

2 50mm (0 0984 in)
2 55 mm {0.1004 in.)
260 mm {0 1024 in.)
265mm (01043 1n) =
270 mm (0 1063 1n) Y
2.75mm (0 1083 1n )

280 mm{0 1102 )

285mm (01122 1) o
290 mm (0 11421 )

285mm (0 11611n) 5 -
300mm (01181 mn)
305mm {01201 mn) .
310 mm (@ 1220 )
315mm (01240 )
320mm{01260mn) -
325 mm {0 1280 m.)
330mm (01289 In)

“ M plA

P
Idle speed

650 — 750 rpm

Maximum speed

4,500 — 4,700 rpm

Timing belt
tensioner

Protrusion from husing end

81-89mm (0319-0350mn}

Timing gear

Idler gear thrust clearance

Idler gear nside drameter
Idier gear shaft diameter
Idler gear oil clearance

Gear backlash

A

STD
Maxamum

§TD

Maximum

| s
Maximum

006 —0 11 mm (D 0024 — 0 0043 in }

030 mm (D 0118 In)

44 000 — 44 025 mm (1.7323—1 733310 )
43.955 — 43990 mm {1 7305— 17319}
0.010 — ¢ 070 mm (0 0004 — 0 0028 in } -
020 mm (00079 1n)

0 02— 015 mm (0 0008 — 0 00601 )

020 mm (000791 )

Cylinder head

LA

Warpage

Valve seat
Refacing angle

Contachng angle

Contacting width

Maximum

Intake
Exhaust

... Intake

!
Cylinder head bolt cuter diameter

New cylinder head gasket thickness

e} vm— n i

Exhaust
STD
Minimum

Hole number "1”
Hole number "2"
Hole number "3’

0 15mm (00059 1n)

30° 45° 60" ‘%
30 45° 60° .
45° i

1.5—1 9 mm (0 059 -0 0751n.)

18-22mm (0071 -0087n.)
118-120mm {0 4650472 1n) >
11 6mm {0457 1n) {

|
0 80— 090 mm (0 0315—-00354in)
080—100mm (0 0354 - 0394 1n}

100—110mm(00394-00433In) 7'

)

A —— . 2 Y-

i J

Valve guge
bushing

Inside diameter

tren ardl 10 vl

Intake
Exhaust

7 975 —7.990 mm (0 3140 -0 3146 1n}
7960 —7 975 mm (0 3134 -0 31401n )




SERVICE SPECIFICATIONS — ENGINE MECHANICAL
Vahe Stem diameter Intake | 7 975 —7 990 mrn (0 3140 - 0.3146m )
I A 3 Exhaust | 7960 -7 975 mm (0 3134-031401n}
Stem ol clearance g o 5 STO Intake | 0020 —0 055 mm (G 0008 -0 0022in.)
- A Exhaust | 0 035 —0 470 mm (0 0014 -0 002810}
® A Maximum intake | 0.08 mm (00031 1n)
Exhaust | 0 01 mm (0 0039 1n.) ‘
Valve face angls Yt g- b 445°
Margin thickness n Ny STD Intake |1 6mm {0 063 in)
Ty Exhaust |17 mm (0 067 ) i
e Mimimum Intake | 11 mm (0 0431n) 5
- 12mm{0.047 in} t
Overall length  © OV 0= 08k U + sTD | 103 29 - 103.69 mm (4 0665 — 4 08323 in)
Mirimum | 102 79 (4 04681n )
Valve spring Deviation Maximum |2 Gmm (0 079 )
Free length 48 54 rom {1 9110 In) !
Install tension L at37 0 mm (1 45710} | 301 — 322 N {307 — 33 9 kgf, 67 7 —74 7 Ibf)
Camshatt Cam lobe height STD Intake | 54 B10—54 910 mm (2 1579—-2 16181n)
-y U Exhaust | 56 140 — 56 240 mm (2 2102—-221421n)
. o MmOk Migmum Intake | 54 39 mm (2 141310 ,
. Exhaust | 55 72 mm (2 19371n} ol
Joumnal diameter ) T BEA F—3BR T l‘ 27 969 — 27 985 mm (1 1011 = 1.1018n )
Oil clearance MSER T - BB T I ‘ STD | 00250062 mm (0 0010 — 0 00241 )
Gpmaen t-Seh LR paymum |0 10 mm (0 039 in)
Thrust clearance wn e - 2Ek STD | 0.08 —0 18 mm (0 0031 -0 0071 in.)
RO Maximum | 0 25 mm {0 0098 n ) ;
Valve lifter Lifter bore diameter 0 40 930 — 40 950 mm (1 6114 —1 61221}
Lifter diameter 40 892 — 40 902 mm (1 6099 — 1 6103 1 }
Qil clearance STD | 0 038 — 0 063 mm (0 06015 -00025 1n }
o Maximum | D 08 mm (0 0031 in}
Exhaust manifold | Warpage Maximum | 0 40 mm (0 0157 in )
Combustion Protrusion Minus 0 03 — Plus 0 02 mm ,
chamber ! (Minus 0 0012 — Plus D 0008 in } :
0 05 mm (00020 n ) \
Shim thickness 0 10 mm (0 0039 1n) e
Cyhnder block Cylinder head surface warpage Warpage Maximum [0 10 mm (G 0038 in )
Cylinder bore diameter STD Mark 1 | 96 000 — 96 010 mm {3 7785 — 37799 1n.)
3 Mark 2 | 96 010 — 96 020 mm (3 7799 - 3 7803 n.)
. , Mark 3 | 96 020 - 96 030 mm (3 7803 -378067n)
et - o Maximum | 96 23 mm (3.7886 n )
Main journal bore diameter STD Mark 1 | 75 000 = 75 006 mm (2 9528 —29530n )
Mark 2 | 75 006 — 75 012 mm (2 9530 — 2 9532 1n }
Mark 3 | 75 012 — 75 018 mm (2 9532 - 2 9535 1n )
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SERVICESPECIFICATIONS - ENGINE MECHANICAL "~~~
Piston and Piston diameter STDMark1 | 9594095950 mm (3 7772-37776n)
piston nng Mark2 | 95950 -95960 mm (3 7776 -3 7779In)
L - Mark 3 195960 —-95.970 mm{3 7779-3 7783 n.)
- 3 O/S 050 |96 440-96 470 mm{ 3 7968 -37980mn) ~° -
e ol 0/S 075 | 96 690 - 96 720 mm(3 8067 — 3 8073 In )
hadls O/S 100 | 96.940 — 96 970 mm(3 B165— 3 B1771n.)
—— Piston oil clearance £ STD | 0 050 - 0 070 mm (0 0020 - 0 0028 In.) -—
SR, ' 4o 8% Maximum | 0 14 mm (0 0055 in )
Piston ning grove clearance  Jigme ™ " ¢ No1 |0 060—0 110 mm (00024 -0 0043 1}
E No 2 | 0 060 —0 100 mm {0 0024 — 0 0039 n.)
{30 mmS s Oil | 0 020 — 0.060 mm (0 0009 — 0 0024 In )
Pistonnngendgap 188 £61 ~ A STD (No 1) | 03500570 mm (0 0138 -0 0224.1n)
o (No 2) | 0400 — 0600 mm (0 0157 —0.02361n )
’ G (OW) [ 02000500 mm (0 0079-00197m) .
o gt bR BE Limit (No 1) | 1 03 mm (3 0406 in.)
AT~V B tpA 2Rt . (No2) 110 mm (0 0433 n )} ~
{Ol) | 087 mm (00343 1n)
Connecting rod Thrust clearanca 3y gy . T x STD|010-030mm{00039-00118in)
Maximum | 040 mm (0 Q157 )
Connecting rod bearing center wall thickness
{Referemce) STD Mark 2 | 1 486 — 1.489 mm {0 0585 -0 0586 in )
9 - , Mark 3 | t 489 —1.492 mm (0 0586 —0 0587 in)
spm Mark 4 [ 1.492 —1 485 mm (0 0587 ~ 0 0588 n )
'TO0 0 - TEOU U Mark 5 | 1 495 -1 498 mm (0 0589 — 0.0590 In.)
- . Mark 6 | 1 438 — 1 501 mm (0 0580 — 0 0591 In.)
Connecting rod ¢l clearance STD (STD) [0 036 —0 054 mm (0 0014 — 00021 10} N
— U/S025and U/'S0O 50 { 00370077 mm {0 0015—-0 0030 1n} S—
Maximum | 0 10 mm (0 0039 in.) —
Rod bend Limit per 100 mm (3940} |0 03 mm (0 0012in)
Rod twist .- Lirmit per 100 mm (3 94.1n.) | 0 15 mm (0 0059 In ) R B
— Connecting rod bolt cutside diamater STD |8 400 —8 600 mm (0 3307 -0 3385in ) ot
o Maximum | 8 20 mm (0 3228 in }
Busing inside diamater . 34 012 - 34 024 mm (1 3391 — 374395 1n.) .
Piston pin diameter A 34 000 - 34 012 mm(1 3386 — 1.3391 n.)
Piston pin il clearance STD | 0008 -0 016 mm {0 0003 — 0 0006 In )
o m—— Maximum | 0 03 mm (0 00121n) mm—m———
Big end inner diameter Aold b
{Referenca) o STDMark 1 | 6201462 020 mm (2 4415-24417 i}
21 MEA 0 08 Mark 2 | 62 020 — 62 026 mm (2.4417 — 2 4420 1n )
Mark 3 |62026-62 032 mm (24420 —244221N)  _.omewmuen
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SERVICE SPECIFICATIONS - PNGINEMECHANICAL ™~
Crankshatt Thryst clearance  * STD | 0040 — 6 240 mm (0.0016 — 0 0094 In )
; Maximum | 030 mm (0 0118 in) m— T—
Thrust washer thickness m - I —
"fae o STD(STD) | 2.490 - 2,480 mm (0.0957 - 0.0976 n} ~ 7' ¥ v ed
- (WS 025) | 2555—2605 mm (0 1006 -0 1026 )
. LT (US 1126) | 2 493 -2 543 mm {0.0981 - 0.1001 in )
— Main journal ol ciearance — - STD(STD) | 0 036—0 054 mm (0 0014 — 0 0021 1)
N _ (U/S 0 25 and U/S 0 50) { 0 037 — 0 077 mm (0 00150 0030 n )
Maamum | 0 10 mm (0 0039 1n )
= 7 [Manjoumal diameter T STOMark1 |63994-70000mm (27557~ 27559m)
e e e e Mark 2 | 69 988 — 69 994 mm (2 7554 — 2 7557 In )
» ‘ 8 ;  Mark3 | 6998269 988 mm (2 7552 - 2 75541n)
% e i UIS025 | 69 745 - 69 755 mm (2 7459 — 2.7463 n )
o T US 050 | 69 495 — 69 505 mm (2 7360 — 2 7364 1n.)
t——— Main beanng center wall thickness (Reference)
- STO Mark 2 | 2 479 —2 482 mm (0 0976 - 0 09771n.)
e m ! Mark 3 | 2.482 — 2 485 mm (0 0977 -0 0978 1n )
o - ar | Markd [2485-2 488 mm (0097800980 1n)
o5 i b ot | ma:I;S 2488:2 491 mm (0 0980:00981 in)
- | ark 6 | 2 491 — 2 494 mm (0 0981 — 0 09821n )
Crank pin dimeter STD Mark 1 | 58 994 — 59 000 mm (2 3226 — 2 3228 n )
B e — Mark 2 | 58 988 — 58 994 mm {2 3224-23226In) ~—— —r
o 0ng : ! Mark3 | 5898258988 mm (23221 - 23224 1n)
i . ¢ U/S025 |58 745-58 755 mm (2 3128 -2 3132 1n.)
- 3t . W8 050 | 5849558 505 mm {23028 -23132mn.)
—r———— Curele runout Maximum | 0.06 mm (0 0024.in ) ———
L Main journal taper and out-of-round ey Maximum | 0 002 mm (0 0008 n ) __beedser-
B Crank pin taper and out—of—round Maximum | 0 002 mm (0 0008 In ) haae ~
T“ Main bearing cap bolt outer diameter ' STD | 13 500 — 14 000 mm {0 5315 — 0.55121n.)
o Maximu | 12 60 mm (0 4961 1n )
~3lance shaft Thrust clearance STD | 0 065 —0.140 mm (0 0026 - 0 0055 )
Maximum | 0 25 mm (0 0098 n )
At No 1 journal ol claaranée Pk STD | 0040 -0 079 mm (0 0857 -0 09760 )
*0- . i Maximum |0 180 mm (0 0071 n )
ce No 2 journal ail clearance STD | 0 040 — 0 079 mm (D 0957 — 0 0976 )
R O - Maximum | 0 190 mm (0 0075 in )
No 3 jourrrai oil ctesrance STD |0 050—0 089 mm (0 0020 =0003SM——— ~ ~ T~
,_._....f_w ' . Maximum | 0 180 mm {0 0071 1n )
RS No 1 Beaning nside diameter > 42,000 - 42 020 mm (1 653516543 n.)
a e No 2 Beanng inside diameter a 41 000 — 41 020 mm (1.6142 — 1.6150 n.}
- T No.3 Beanng inside diamster 5 32 000 — 31 020 mm (1 2588 — 1 2606 1 )
| — No 1 journal diameter . + 41 941 - 41 960 mm (1 6512 —1 65201n }
Tl No 2 journal chameter b X 40 931 - 40950 mm {1 6115—16122n)
ar No 3 journal diameter | 48 31 941 —31 960 mm {1.2575—1 2583}
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SERVICE SPECIPICATIONS - ENGINEWECAARICAL' ™"

TORQUE SPECIFICATION

S515K-01

Part hghtened N-m kgf-cm ft Ibf
Intake pipe x intake marufold 12 120 9
Inyection pump x Timing gear case 21 210 15
No 1 camshaft timing pulley x Camshaft 98 1,000 72
No.2 camshaft tirming pulley x Injection pump drive gear 13 130 9
tdler pulley bolt x Timing gear case 35 350 25
Timng belt tensioner x Timing gear case 13 130 9
Injection pump dnve gear x Injection pump 64 650 47
Idier gear x Timing gear case 19 195 14
Timing gear cover x Timing gear case 13 130 9
Crankshatt pulley x Crankshaft 363 3,700 268
Camshaft oil seal retamer x Cylinder head 9 90 78
Camshaft bearing cap x Cylinder head 18 185 13
Cyhnder head x Cyhinder block ist 39 400 ! 29
2nd Turn 90° f
3rd Turn 90° i
Injection nozzle x Cylinder head 54 540 40
Nozzie leakage pipe x Injection nozzle 30 300 22
Water outlet x Cylinder head 16 165 12
Intake manifold x Cylinder head 20 200 14
Oii dipstick guwde x Cylinder head 20 200 14
Injection pipe x Injection nozzle 15 150 1"
Injection pipe x injection pump 15 150 11
Ot nozzie x Cylinder block 25 2680 19
Main bearing cap x Cylinder block 15t 49 500 36
2nd Turn 80° ,
Connection rod cap x Connecting rod 1st 29 300 22
I 2nd Turn 90° i
Rear oil seal retainer x Cylinder block 13 130 9
Balance shaft x Cylinder block 32 320 23
Balance shaft x Cyhnder block 8 85 74 n -Ibf
Rear end piate x Cylinder block . 8 85 740 lof
Flywheel x Crankshaft 145 1,480 107
Accelerator cable bracket x Cylinder head 20 204 15
Front engine hanger x Cylinder head 47 460 34
LH engine mounting bracket x Gyhnder block 68 693 50
RH engine mounting bracket x Cyhnder block 68 693 50




SERVICE SPECICATIONS - TURBOCHARTIRG™ ™" *"

§5-9

TURBOCHARGING - E :
" I . tri 1 - SS16E-01
m et ]
SERVICE DATA " — L
Turbocharger Turbocharging pressure 51 - 67 kPa (0 52 — 0 68 kgfiem2, 74 -9 7 psi)
Turbine shaft axial play & Maximum | 0 150 mm (0 0063 1n)
Turbine shaft radial play Maxamum | ¢ 110 mm (00043 1n)
Actuator Actuator stroke 120—170mm {0 0472 — 0 0669 n )

E T

oz

T
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SERVICE SPECIFICATIONS — TURBOCHARGING ™ =~

ss16F-a1
TORQUE SPECIFICATION . 11
Part tgihtened N-m kgf-cm ftibf
Turbne miet elbow x Turbocharger 191 195 14
Turbo water pipe x Turbocharger Nut 12 120 g
Bolt 8 80 69 in -Ibf
Turbocharger x Exhaust manifold 52 530 38
Qil pipe x Cylinder bolck 19 195 14
Exhaust maniold x Cyhnder bolck 52 530 38
O1l ppe x Cyhinder block Union bolt 26 260 19
Bolt 12 - 125 12
Turbocharger stay x Turbocharger 19 195 14
Turbocharger stay x Cylinder block 19 195 14
Turbine outlet elbow x Turbocharger 39 390 28
Exhaust manifold heat insulator x Exhaust manifold a0 69 1n -Ibf
Turbocharger heat insulator x Turbocharger 80 69 m Ibf
Intake pipe x Intake manifold 1 120 9
V-band x Bearing housing 48 49 42in -lbf
Actuator x Compressor housing 191 195 14
12 122 9

Bearing housing side plate x Bearing housing




SERVICE SPECIFICATIONS - ELECTRONIC CONTROL DIESEL

Ss-11

ELECTRONIC CONTROL DIESEL

SERVICE DATA |

2

Throttle position Clearance between stop screw and lever
sensor Omm({Qin) ___Q_ VTA-E2 [ 0.2—-5.8 k&
0mm (0 1n.) IDL—-E2 |23 -orless
160 mm (0063 in} . I0L - E2 | Infimity

- - Throttle valve fully open = VTA-E2 [14-95kQ
- - - L. VC-E2 |25-59kQ

Timing control Resistance at20°C (68°F) |10-1402

valve

Spill control vaive | Resistance at20°C (68°F) |1-2Q

VSV for intake Resistance at20°C (68°F) | 385-44 5kQ

constrictor control

Watertemperature | Resistance at—-20°C (—4°F) | 10-20 k2

sensor, at0°C (32°F) |4-7 k2 b

Fuel temperature at20°C (68°F) |2—-3 k

Sensor, at 40°C (104°F} | 09-1.3kQ

intake air at60°C (140°F) |0 4-07 kQ

temperature at80°C (176°F) | 0.2-04 kQ

sensor

Turbo pressure Power source voltage 45-55V

sensor

Engine speed Resistance at20°C (68°F) | 205 —255

sensor

Crankshalt Resistance atCold | 19-32Q

position sensor e — atHot |24-37 0

Injection pump Resistance at20"C(68°F) {0 1-25kQ

correction resistor
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" SERVICE SPECIFICATIONS - ELECTRONIC CONTROL DIESEL

TORQUE SPECIFICATION J3e3q .- -
Part tightened N m kgf-cm ft Ibt
Throttle body x Intake manifold 20 204 15
Water temperature sensor x Cylinder block 25 255 18
Fuel temperature sensor x Fuel pump 2186 220 165
Crankshaft position sensor x Cylinder block 5 51 44 4n -Ibf
First gear position sensor switch x Transmission 30 306 221
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SERVICE SPECIFICATIONS -

ENGINE FUEL -« :

ENGINE FUEL = —~

FVOHOT

- -
ey U2 " Ay 2

SERVICE DATA - '

biciiat A it

acpr s

ke,

Injection nozzles | Nozzle opening pressure New nozzle | 14,808 — 15,593 kPa
—_— e {151 — 159 kgficm2, 2,148 — 2,261 pst)
. Reused nozzle | 14,320 - 15,100 kPa

(146 ~ 154 kgifem2, 2,076 — 2,190 psi)
Adjusting shim thickness 0 900 mm (0 0354 1n) 0925 mm (0 0364 1n )
- - e = 10950mm (Q03741In) 0975 mm (0.0384 1n.}
__..“ J— + wommmmaon ] - 1000 mm (0.03%41n.) ... 1025 mm {0 0404 1n )
ot L 1050 mm (0 0413 0 ) 1075 mm (0 0423 in )
- - . 1100 mm (0 0433 1n ) 1125 mm (0 0443 )
T = e 1150 mm (0 0453 In) 1175 mm (0 0463 1n )
4 0d ; ! 1 200 mm (0 04721n) 1225 mm (0 0482 1n )
za age . 1 250 mm (0 0492 in) 1275 mm (0 0502 in )
ST oS : . fun e 1300 mm (005121 ) iy 1:325mm (00522 n)
st 02s X ans o~ 1.350 ram (0 0531 1n ) 1.375 mm (0 0541 1n)
= » o 1400 mm (0 0551 ) 1 425 mm (0 0561 1n )
1450 mm (00571 i) = 1 475 mm (0 0581 1n)
er . ar Ps 1500 mm (0 0581 in) " 1 525 mm (0 0600 In )
nr e FIES 1 550 mm (0 0610 in.) 1575 mm (0 6620 In )
L . oF 1 600 mm (0 063G in} 1625 mm (0 6640 In )
1 650 mm (0 0650 in) m—— 1.675 mm (0 0659 In )
al ore s 1700 mm (0 0669 1) . __ 1725 mm (0 0679 1n )
AT 0ER ; 1 750 mm (0 0689 in ) 1775 mm (0 0699 in)
o 1 800 mm {0 0709 ) 1825 mm (007191n)
1850 mm {0 0728 1n} 1875 mm (03738 in)
1.900 mm {0 0748 1n ) 1925 mm {0 0758n)

1850 mm (0 0768 1n)
Myection pump Engine speed sensor resistance at 20°C (68°F) } 205 — 255 Q at 20°C (68°F)

Spiil control valve resistance
Correction resistors resistance

at 20°C (68°F)
at 20°C (68°F)

1-20Qat20°C(68°F)

01-25kat20°C (68°F)




SS-14

__SERVICE SPECIFICATIONS - ENGINEFURL “» =~~~

ssouE
TORQUE SPECIFICATION . o3
Part tightened N'm kgf-cm ft-Iof

Nozzie holder body x Nozzle holder retaining nut 37 375 27
Iyechion nozzle x Cylinder head 54 540 40
Nozzle leakage pipe x Injection nozzle 30 300 22
Injection pump clamp x intake manifold 6 65 56 in -lbf
Injection pipe x Injechion nozzle 15 150 1
Injection pipe x Injection pump 15 150 11
Accelerator cable bracket x Intake pipe 20 200 15
Fuel inlet hollow screw x injection pump body 368 375 27
Delivery valve holder x Distributive head 58 85 600 43
Distnbutive head plug x Distnbutive head 88 900 65
Fuel inlet pipe x injechion pump Cap nut 23 230 17

oo - Bolt 245 250 17
Fuel inlet pipe x Injection pump 23 230 17
Injection pump x Timing gear case 21 210 15
Fuel temp sensor x Distrbutive head plug (No 2) 216 220 165
Pump stay x Injection pump 32 330 24
Pump stay x Cylinder block 21 210 15
Imjection pump drive gear x Injechon pump 64 850 47
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SERVICE DATA “"_.' ”
= e o e T =T

R
“hemmostat Valve opening temperature 80-84°C (176 - 183 °F)
- Valve Ife (at $5°C (203°F)} 8 mm (0 31 ) or more
achator cap Relief valve opemng pressure (STD) 74— 103 kPa (0 75— 1.05 kgfiem?, 10 7— 14 9 psy)
| Rehef valve opering pressure {Limit) 59 kPa {0 6 kgficm?, 8 5 psi)
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SERVICE SPECIFICATIONS - COOLING

TORQUE SPECIFICATION -
Part tightenad N-m kgf-cm fi-lbf
Cylinder block x Drain plug 8 80 69 1n -Ibf
Water pump x Cylinder block 13 130 9
Alternator bracket x Cybnder block 21 210 15
Alternator x Aliernator bracket Lock bolt 21 210 15
Pivot bolt 62 620 45
Fan x Water pump pulley 18 185 13
Water inlet x cylinder block 13 130 9




SERVICE SPECIFICATIONS -

LUBRICATION - =~ o

55-17

LUBRICATION «

SERVICE DATA -~~~ |

B T <

e BEUE-01

Oil presuure At dle speed (normal operating temperature) 29 kPa (0 3 kgffem2, 43 psi) or more
At 3,000 rpm (normal operating temperature) 250 — 600 kPa (25— 6 1 kgi/icmz, 18 — 42 psi)
Ol pump Body clearance (STD) 0 100 -0 170 mm {0 0039 — 0 0067 in )
Body clearance {(Maximum} __ — 020mm {0 Q079 1n) IO
¢t Tip clearance (STD) 0 060 — 0 160 mm (0 0024 — 0.0063 In.) ey
e | Tie clearance tMaximum) S S 0.21 mm (0 0083 1n )
- ~ | Side clearance (STD) “"'"':“‘““"‘"'4" 0030-0 090 mm (0 0012—-00035n}
Side clearance (Maximum) 0 15mm (0 0059n}
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service SPEURTOCIBRS' — ERIATRR """

TORQUE SPECIFICATION -

Part hightened N'm kgf-cm ikt

Off pan x Dran plug 34 350 25

Relief valve x Gn pump 42 425 3

Ohl pump x Cysinger block Bolt 13 130 9

Union bolt 16 160 12

Infechon pump x Oil pump 21 210 15

O strainer x Cylinder block B 80 69 1n -Ibf

O+ pan = Cylinder block 16 165 12

ARemator adjusting bar x Ol pump 21 210 15

Onl cooter cover x Drain plug 8 80 69 in Ibf

On cooler cover x Oll cooler 16 160 12

Oni cooler cover x Cylinder bolck 13 130 9

Dipstick guide x Intake manifold 29 300 22

On nozzle x Cylinder bolck 26 260 19
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SERVICE SPECIFICATIONS - STARTING
STARTING . :
—-ay
SERVICE DATA "—' — ! : .
i3
Starter Rated voltage and ouiput power 12V 22 kW
— No-oad charactenstics rm—— Current | 120 Aorlessat 115V
' — R e tpm | 4,000 rpm or more S
) Brush length . STD | 16 5 mm {0.650 1n }
o f o : Mimmum |90 mm (03541} etn b
o P Spring installed load gt STD |265-323N (27 -3 3 kgf, 59-7.3 ibf}
- Minimum | 17 6 N (1 8 kgf, 4 0 Ibf)
Commutator -
Dhameter STD |350mm (1 38}
Minimum | 34 0 mm {1 34.1n)
Under cut depth STD | 0.7mm (G 027 1n}
. Mimimum | 0.2 mm (0 008 i )
Circle runout Maximum | 0.05 mm (0 0020 n.)
Magnetic switch s s it 7 s PR
Contact plate for wear Maximum [0.9mm (0 035m) ” N
Pre—healing Light lighting time at20°C (68°F) | Approx 0 5seconds
system

Glow piug

Resistance

at 20°C {68°F)

Approx 0.72 0
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SERVICE SPECTFICATIONS - STARTING

TORQUE SPECIFICATION o
Part tghtened Nm kgf-cm fr-Ibf
e oiug X Cylinder head 13 130 10
Saar-# nousing x Clutch assembly 93 g5 82 in -Ibf
“wc rame x Starter housing 127 130 9
. #ad wire x Terminal C 59 60 52 in -lbf
~ar-nunal nut x Terminal 30 of starter, Terminal C of starter 17 173 12
£~d cover x Magnetic switch housing 36 36 32 i -Ibf




SERVICE SPECIFICATIONS - CHARGING -
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CHARGING e

SERVICE DATA

. e e O

S80UL-02

i
N |-

Py

Battery Specific gravity at20°C (68°F) |125-129
Voltage at20°C (68°F) [125-129V
Dnve belt Deflaction Newbelt |[6-8mm (024-031n)
—_— - [ O Usedbelt | 8—-12mm {031 -0471n) - e
Reference I En g e L e
Tension Y « New belt | 400 - 600 N (41 - 851 kgf) e
o Used belt | 300 — 500 N (31— 51 kgf)
Alternator Rated output 12V 70 A
Rotor coil resistance  g~————-———— at 20°C (68°F) |2.1-250
— Ship nng diameter i =7 STD | t42mm—14 4 mm (0 559 -0 567 .}
_ o Minimum | 12 8 mm (0 504 1n )
Brush exposed length STD |95-1t 5 mm (0374 =0 453 n.)
Mimmum | 1 5mm (0 0591n)
IC regulator Regulating voltage 132-148YV
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SERVICE SPECIFIEATIONE™ _ CHRMESR =~~~ >

ssoln-02
TORQUE SPECIFICATION - r
Part tightened Nm kgf-cm 1t Ibf
Drive end frame x Rectifer end frame . Nut 45 46 40m Ibf
Nut with cord ¢lip 54 55 47 in Ibf
Akermator pulioy ma 110 1,125 81
Rectifier nower set screw 196 20 17 4 n -Iot
Rear end cover X Rectifier end frame 45 45 40 1n Ibf
Termunal insulator mounting nut 41 42 36 in.-Ibf
Antermator wa@ mounting nut g8 100 72
Beanng retamer x Drive end frame 28 265 23 1n -Ibt
Rectifier hotder x Drive end frame 39 40 34 71n *|bf
196 20 17 4 in fbf

1C ryulator x Rectifier holder




N * DIAGNOSTICS

b el ™ bt ad

ENGINE ... D1

HOW TO PROCEED WITH
1 TROUBLESHOOTING .............. .ol DH1
CUSTOMER PROBLEM ANALYSIS CHECK ... DI-2
) L PRE-CHECK ...... .. e e DI-3
DIAGNOSTIC TROUBLE CODE CHART ...... Di-12
r - . PARTS LOCATION .. ... . .....ocovees, Dl-14
TERMINALSOFECU .........ovvieennon ot DI-15
- —weemnPROBLEM SYMPTOMS TABLE .............. DI-17

CIRCUIT INSPECTION .. ... ......ovoeen.t. D19



ENGINE & : . Iige 1 H- J

— —— R L ]
HOW TO PROCEED WITH TROUBLESHOOTING 10R. OF
Troubleshoot in accordance with the procedure on the following page. ’
. . Titles inside L7/ are titles of pages in
@ehicle Brought to Worksho@ this manual, with the page number indicated
e <L in the bottom portion. See the indicated
ages for detailed explanations.
1 / Customer Problem Analysis J/ Pag P
/ P. Di-2
<L a
-2 / Check and clear DTC (Pre—check) / ‘
P. DI-3 /
-3 Problem Symptom Confirmation
Malfunction does not occur.
—— e —— A R 2t !
Malfunction oceurs. / Symptom Simulation / -
P. IN-20 [
5 Jf DTC Check N
- / P.DI-3 N
Normal code @ @ Maifunction code.
6 f Basic Inspection / DTC Chart /
ﬂ P. DI-3 P. D12 //
l L Problem Symptoms Table / o
P. DI-17 ﬂ
- 10
A Clrcwt Inspection /
s [ Parts |n3990t'0" // |_| A / Check for Intermittent Problems
v/ P DI3
n
Identification of Problem < |_|
r s h
. _ : Step 2, 3, 5, 10, 13: Diagnostic steps permitting the
be 12 [ Adjustment, Repair // " use of the hand—neld tester or

@ break—out box.

13 Confirmation Test

=4

1.8
End oW

E
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CUSTOMER PROBLEM ANALYSIS CHECK

D302

- Lt e LY o S T Vo R LI
ENGINE CONTROL SYSTEM Check Sheet [ Inspector's 1 C Hq 7T
Customer’ Model and Model
s Name altit ave W W ahioni aatsit Year -
Driver’'s Name Frame No.
Date Vehicle L .

Broughtin " i . Engine Model W [
License No. Odometer Reading mes
a E";"Q'S"{gr‘t’oes O Engine does not crank O No initial combustion O No complete combustion

0 Difficult to O Engine cranks slowly
Start 0O Other P LN S} 3
[
£ O Incorrect firstidle  [J Idling rpm is abnormal O High{ rpm) L Low( pm)
g |DPoorlding | 4o ghidling O Other
E
& | O Poor O Hesitation O Back fire 0O Muffler explosion (after—fire) O Surging
E Driveability | 1 knocking O Other
‘é O Soon after starting 0O After accelerator pedal depressed
“\lo Engine Stall | O After accelerator pedal refeased O During A/C operation |
O Shifting from Nto D 0O Other
O Others 4 oTa Aoa
Dates Problem
Qccurred
O Constant O Sometimes ( times per day/month) O Once only .
ProblemFrequency | o 0 = - . .\
Weather O Fine O Cioudy O Rainy O Snowy O various/Other
Outdoor O Hot O warm O Cool O Cold (approx “F/ *C)
E £ | Temperature pprox. __ H—
o
ES Place O Highway OSuburbs - Dlnnercity — OUphill e—- DO Downhili ; ’
2E O Rough road 0O Other "
E_
5@ Engine Temp. OcCold O Warming up O After warming up O Any temp. O Other
oo
O Starting r O Just after starting ( min.) O Idiing O Racing ~
Engine Operation | ODriving ~ O Constant speed 0O Acceleration O Deceleration —
O A/C swilch ON/OFF 0O Other ’i“‘\};
Condition of Glow plug indicator Lamp - O Remains on O Sometimes hghts up O Does not light up
Normal Mode O Normal O Maifunction code(s) (code )
Diagnostic Trouble (Precheck) O Freezed frame data ( )
Code Inspection on I Om
A ormal alfunction code(s) (code )
Chack Mode O Freezed frame data ( )
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, PRE-CHECK -
1. DIAGNOSIS SYSTEM
(a) Description
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The engine ECU contains a built—in self-diagnosis
system by which troubies with the engine signal net-
work are detected and a check engine warning light
in the combination meter lights up. I
By analyzing various signals as shown in the later
table (See page DI-12) the engine ECU detects
system malfunctions relating to the sensors or ac-
tuators.

In the normal mode, the self-diagnosis system
monitors 9 items, indicated by code No. as shown
in DI-12. A check engine warning light informs the
driver that a matfunction has been detected. The
engine ECU stores the code(s) until it is cleared by
removing the F-HTR fuse with the ignition switch
off.

The DTC (diagnostic trouble code) can be read by
the number of blinks of the check engine warning
light when TE1 and E1 terminals on the check con-
nector are connected When 2 or more codes are in-
dicated, the lowest number (code} will appear first.
in the test mode, 5 items, indicated by code No. as
shown in DI-12 are monitored. If a malfunction is
detected in any one of the systems indicated by
code Nos. 22, 24, 35 and 41 the engine ECU lights
the check engine warning light to warn the techni-
cian that malfunction has been detected. In this
case, TE2 and E1 terminals on the check connector
should be connected as shown later (See page
DI-3).

In the test mode, even if the malfunction is cor-
rected, the malfunction code is stored in the engine
ECU memory even when the ignition switch is off.
This also applies to the normal mode. The diagnos-
tic mode (normal or test) and the output of the check
engine warning light can be selected by connecting
the TE1, TE2, and E1 terminals on the check con-
nector, as shown later.

A test mode function has been added to the func-
tions of the self-diagnosis system of the normal
mode for the purpose of detecting malfunctions
such as poor contact, which are difficult to detect in
the normal mode This function fills up the self—
diagnosis system. The test mode can be imple-
mented by the technician following the appropriate
procedures of check terminal connection and op-
eration described later (See page DI-3).
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Al11542

adh
4y i
S8T
o
Check
TE1 E1 Connector

P A10942

Normal
-yt R d
0.26 sec.

OFF OFF OFF

ON ON ON ON

o8
- 0 26 sec.
3 05 sec 15 soc 12 and 31
L 45 4 5 sac,
25
ON sec
- OFF —_—
05 sec. Repeat
A One Cycle
i r
Start ot oy y "
FI0294

ADBT18

l‘ BR3589

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

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

HINT: - i
If the check engine warning light does not light up, proceed to
troubleshooting of the combination meter.

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

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

. (b) Check the DTC.

(1)  Turn the ignition switch ON. ... N

(2) Using SST, connect terminals between TE1 and E1
1 of the check connector.
SST 09843-18020

(3) Read the DTC from check engine warning light.
As an example, the blinking patterns for codes; nor-
mal, 12 and 31 are as shown on the illustration.
HINT:
If a DTC is not output, check the TE1 terminal circuit (See Page
DI-53).

(4) Check the details of the malfunction using the DTC
.~ chart on page Di—12. 5

(5) After completing the check, disconnect the SST
! from terminals TE1 and E1, and turn off the display.
HINT: -
If the event of 2 or more malfunction codes, indication will begin
from the smallest numbered code to the largest.

3. DIAGNOSIS INSPECTION (Test Mode)

HINT:

Compared to the normal mode, the test mode has an increased
sensing ability to detect malfunctions.

The same diagnostic items which are detected in the normal
mode can also be detected in the test mode.



BIAGNOSTICS - ENGINE - =~
3 i 3 =, (a) Checkthe DTC.. -
T » (1) Initial conditions. - '
»  Battery positive voltage 11 V or more.
«  Throttle valve fully closed.
+ A/C swiched OFF.
(2) Turn ignition switch OFF.
i o ~
AT his
et
(3) Using SST, connect terminals TE2 and E1 of the
SST check connector. m
SST 09843-18020
E1 Connector (4) Turn the ignition switch ON.
TE2 .
n I
o @ﬁm 2" U
P = A10843 f
HINT:
Flashing «  To confirm that the test mode is operating, check that the
- rdins check engine warning light flashes when the ignition
ON switch is turned ON.
+ | the check engine warning light does not flash, refer to
OFF DTC chart for the TE2 terminal circuit on page DI-53.
0.26 Seconds (5) Startthe engine
(6) Simulate the conditions of the malfunction de-
FI13605 scribed by the customer.
(7) After the road test, using SST, connect terminals
SST TE1 and E1 of the check connector.
SST 09843-18020 . |
(8) Read the DTC on check engine warning light in the
Connector .
combination meter {(See page DI-3).
(9) After completing the check, disconnect the SST
s from terminals TE1, TE2 and E1, and turn off the
display.
atoses| HINT:
+  The test mode will not start if terminals TE2 and E1 are
K connected after the ignition switch is turned ON.
i «  When vehicle speed is 5 km/h (3 mph) or below, DTC 42
! * blerd—bnsd bns xod~ & is output, but this i1s not abnormal.

b

%



DI-6 Donated by Andrew Schauer_ cruisercult com
DIAGNOSTICS  — _ ENGINE

Hand—Held Tester| (b} Check the DTC using hand—held tester.
(1) Hook up the hand—held tester to the check connec-
tor.
ST (2) Readthe DTCs by following the prompts on the tes-
g% . ter screen.
. = HINT (5
. Please refer to the hand-held tester operator’s manual for fur-
ggﬁﬁ:ctor ther details.
p aomas| ()  Clear the DTC. '
(1) After repairing the trouble areas, the DTC retained
m ~ o L a1 clsaimet pannan TE2 nr in the engine ECU memory must be cleared out by
Ny 0 removing the negative (—) terminal cable from the
i * ¥ Dbattery for 10 seconds or more with the ignition
MO dotiwz: o switch turned OFF.
HINT: /lo@aar

» Inthis case, other memory systems (clock, etc.) will also

| be cancelled out.

» Ifitis necessary to work on engine components requiring
removal of the negative (-) terminal cable from the bat-
tery, a check must first be made to see if a DTC has been
recorded.

P : ¥ (2) After cancellation, road test the vehicle to check
' T that a normal code is now read on the check engine
warning light.

o If the same DTC gﬂaafs, it indicates that the
‘~.  trouble area has not been repaired throughly.

i.j %\. (a}

-
Z

[ w3

AER

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

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

) (2) Monitor the engine ECU data by following the

7 prompts on the tester screen.

HINT: ) i ) _ N

’ Check + Hand-held tester has a "Snapshot” function which re-

Cofl‘r’lector ¥ cords the monitored data.

p arooes|  ® Please refer to the hand-held tester operator’s manua!

for further detatls.

Interface Vehicle (e) Engine ECU terminal values measurement using break-

Harness 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.

& ke

= HINT:

«  Hand-held tester has a "Snapshot” function.

b Toyota Break—Out—Box NOS348 This records the measured values and is effective in the
diagnosis of intermittent problems.
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-~ » Please refer to the hand-held tester/break—out-box op-
ooV @ v  erator’s manual for further details.
4. FAIL-SAFE CHART | - y
i any of the following codes is recorded, the engine ECU enters fail-safe mode.
DTC No Fail-Safe Operation Fai-Safe Deactivation Conditions
12 *TCV duty 18195 % Returned to normal condition
+ Engine speed 0 RPM

«TCV duty1s6 %

R

12 « Throttle valve position is fixed at 50% stumed to normal condition

¥ = Spill control valve 1s cut

Returned to normal condition

22 «Water temp 1s fixed at 60°C (140°F)

24 « Airtemp 15 fixed at 40°C (104°F) Returned to normal condition

+Injection volume compensentation volume s fixed at
32 ) pe Returned to normal condition
[ o | settled value N

39 = Fueld temp 15 fixed at 40°C (104°F) Returned to normal condition
Following concition must be repeated at least 2 hmes consec-
utively b

. I fi {
41 /g, |+ Accelerator pedal position is fixed at settled vaiue When closed throttle posttion switch 1 ON:

D1IVEVAZE40V -

42 » Do not operation A/C cut Returned to normal condibion
43 *» Starter OFF Returned to normal condibion
5. CHECK FOR INTERMITTENT PROBLEMS
DTC| ... Circurt As previously described on page DI-3, abnormality detection
ability in the test mode is increased compared to that in the nor-
12 | TDC signal circuit mal mode, so that when intermittent problems occur in the en-

~ gine ECU signal circuits (TDC, NE, THW, THA, VRP, VRT, PIM,
13 | NE signal circuit ~ @i 9 12 THF, VA) shown in the table opposite, the appropriate DTC is

output.
22 | Water temp. sensor circuit Accordingly, when the DTC shown in the table left (12, 13, 22,
| 24, 32, 35, 39, 41) are output during the DTC check, and in-
24 | Intake airtemp. sensor circuit _ spection of the appropriate circuits reveals no abnormality,
" check for intermittent problems as described below.
. 32 | Correction resistors circuit By check for intermittent problems, the place where intermittent

problems are occurring due to poor contacts can be isolated.
35 | Intake air pressure sensor circuif —— (1) Clear DTC (See page DI-3). —_—
(2) Set the test mode. '
39 | Fuel temp. sensor circuit «  With the ignition switch tuthed OFF, using
s e SST, connect terminals TE2 and E1 of the
check connector.
SST  09843-18020
+  Startthe engine and check to see if the check
engine warming light goes off.

41 | Throtlle position sensor circuit

T Ty e s .

1 t
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6. BASIC INSPECTION L DU
When the malfunction code is not confirmed in the DTC check, troubleshooting should be carried out in the
order for all possible circuits to be considered as the causes of the problems.

In many cases, by carrying out the basic engine check shown in the following flow chart, the location causing
the problem can be found quickly and efficiently. Therefore, use of this check is essential in engine trouble-

(3) Perform a Simulation Test
Using the symptom simulation
{See page IN-10), apply vibration and pul! lightly on
the wire harness, connector or terminals in the cir-
cuit Indicated by the malfunction code. a
e In this test, if the check engine warning light Tights
= up, it indicates that the place where the wire har-
ness, connector or terminals beng pulled or vi-
brated has faulty contact. Check paoint for loose con-
nections, dirt on the terminals, poor fit or other
= problems and repair as necessary.
HINT:
After cancelling out the DTC in memory and set the test mode,
if the check engine warning light does not go off after the engine
is started, check thoroughly for faulty contact, etc., then try the
check again. If the check engine warning light still does not go
off, check and replace engine ECU. !

S — - —

o = arv————

shooting.

1 |Is battery positive voltage 11 V or more when engine is stopped?  pe 3 l £t

N0> Charge or replace battery. -~
3o
M -
YES , & b
® 1
2 |Is engine cranked?

welime } % 1

o l

YES

v

DI-17.

N0> Proceed to problem symptoms table on page
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3 {Check air filter.

PREPARATION:

Remove air filter. -

CHECK:

Visually check that the air filter is not excessively dirty or oily.
HINT:

If necessary, clean the air filter with compressed air. First blow
from inside thoroughly, then blow from outside of the air filter.

b

v NG> Repair or replace. @ m
OK % H ‘
\/ — .
| 4 | Check fuel quality. e
CHECK: crtrmmg s
«  Check that use only diesel fuel. b ' ™ kS l
«  Check that the fuel does not contain any impurity. - p— .
ATAG NG )| Replace fuel. 2~
¢ o o .
' OK i 1 o i l
: j 5 « /
l 5 | Check engine oil (See page LU-1). ol i - ‘ ~ Ao
@ - i NG> Repair or replace. — - N
| OK — — — -
i e e
t
| 6 | Check coolant (See page CO-1).
- NG> Replace coolant.

&l FTREEN

bar.
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7 | Check injection timing (See page EM-8). ' (-

NG Adjusting injection timing.

- 22, v i
oK
8 haapaiar ryatitt e .
8 |Check idle speed and maximum speed (See page EM-9). o
i ‘ P NG Repair or replace injection pump.
OK -

(¥, L1 X !ﬂﬁﬁ’ P{r ~rf Ty h

S
BE::?.M to problem symptoms table on page farrt o oy Seedt aim
Hand—Held Tester] 7. REFERENCE VALUE OF ENGINE ECU DATA
HINT:
o Engine ECU data can be monitored by hand—held tester. -
' (@) Hook up the hand-held tester to the check connector.
Shess (b) Monitor engine ECU data by following the prompts on the
{ 7 — tester screen.
Please refer to the hand-held tester operator’s manual
Check for further detail.
Connector . i S
P A10945 - - —— —
{c) Reference Value
Item Inspection Condition Reference Value
Engine at iding*! ~ 46 ~ 51 "CA
INJECTCR Engine racing at 2,000 rpm*1 40-45 "CA
Engine racing at 3,000 rpm*1 33~38°CA
Engine at iling 9~14 "CA
NJ TIMING Engine racing at 2,000 rpm 13~ 18 °CA
Engine racing al 3,600 rpm 18~23 "CA
ENGINE SPD RPM kept stable (Companson with tachometer) No great changes
Engine at idling™ 13~15V
INTAKE MAN. Engine racing at 2,000 rpm*1 13-15V
Engine racing at 3,000 rpm*1 13-15V
COOLANT Engine at normal operating temp 75—-95°C (185 - 203°F)"2
Closed throttle position Below 10V
THROTTLE Throttle fully opened Above 25V
From closed throttle position to wide open throttle Gradually increases
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VEHICLE SPD During driving (Comparison with speedometer) No large differences
Engine idling at normal operating temp ON
EGR Engine at idling ON
At acceierator pedal fully opened OFF
GROW PLUG At IG SW LOCK—ON ON
During cranking ON
STA SIGNAL Dunng cranking ON
IDL SIGNAL Closed throttle position CN
A/C SIGNAL A/C SW ON ON
=INT:

" All accessories and A/C are switched OFF.
*2_|f the water temperature sensor circuit is open or shorted, the engine ECU assumes an engine coolant
femperature value of 80°C (176°F).
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DIAGNOSTIC TROUBLE CODE CHART -

HINT.

D3IK-03

Parameters listed in the chart may not be exactly the same as you reading due to the type of instrument or
other factors.
If a malfunction code is displayed during the DTC check in check (test) mode, check the circuit for the codes
listed in the table below For details of each code, turn to the page referred to under the "See page” for the

respective "DTC No.” in the DTC chart.

rree— — -—

1
DTC No T—— _ Check Engine 2
(See page) Detection ltem Trouble Area Warning Light Memo
pag {NormaiMode/ v
A OV Test Mode) ;-
42 Engine Speed Sensor Circurt «Open or short In crankshaft posion sensor circurt
{DI1-19) Malfunction (TDC or G1 Circuit) * Crankshaft position sensor ON/ON O
*Engine ECU
13 Engine S Sensor Crreutt «Open or short In engine speed sensor circuit —
(DI-21) Malfunction (NE Circuit) * Engine spsed sensar ON/ON O
+Engine ECU
«Qpen or short n timing control valve circuit
«Fuel filter (Clogging}
14 Ti trol System Malfunc-
(D22) tl:)mnmg Control System Malfunc- 1 | Fuel (Freszing Air in} ON/N A O
s Injection pump (Internal pressure and timing control valve)
+Engine ECU
o0 Water Temp Sensor Circurt Mal- « Open or short in water temp sensor circurt
(DI—25) function +Water temp sensor QON/ON ®)
+Engine ECU
04 Intake Air Temp Sensor Circut +Qpen or short in intake arr temp  sensor circuit
(DI-28) Malfunction «Intake air temp sensor OFF/CN O
*Engine ECU
a2 Injection Pump Correction Sys- «Qpen or short n Injection pump correction resistor cuicuit
(©1-31) term Malfunction + Imjection pump correchon resistor QFF/ON O
+«Engine ECU
«Open or short 0 turbo pressure sensor circuit
35 Turbo Pressure Sensor Circut | « Turbo pressure sensor ON/ON o
(D1-33) Malfunction «Vacuum hose disconnected or blocked
«Engine ECU
g Fuel Temp Sensor Ciroutt Mal- «Qpen or short in fuel temp sensor circuit
(DI-36) function « Fuel pressure sensor ON/ON o
«Engine ECU
#“ Throttle Position Sensor Circutt » Open or short in throttle position sensor circuit
(DI-39) Malfunction « Throttle position sensor v ON/ON O
+Engine ECU
«Open or shori In vehicle speed sensor circut |
42 Vehicle Speed Sensor Signal *Vehicle speed sensor OFFIOFF o
(Di41) Circurt Malifunction = Combination meter
«Engine ECU s f
43 =Qpen ar short n starter circuit
(DI—43) Starter Signal Circuit Malfunction | »Open ar short in ignition swilch or starier relay circuit OFF/OFF ]
=Engine ECU
49 First Gear Posttion Circutt Mal- »Open or short in 1st gear poosition switch cirgurt
(DH45) funchion « 1st gear poosition switch QFF/OFF x
«Engmne ECU -
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*1: "ON"” displayed in the diagnosis mode column indicates that the check engine warning light s lighted up
when a malfunction is detected. "OFF” indicates that the check engine warning light does not ight up during
malfunction diagnosis, even if a malfunction is detected. "N.A.” indicates that the item is not included in mal-
function diagnosis.

*2:"O"in thg memory column ln/dicates Jhat aDTC istrecorded in the ¢ éngiﬁ:e"mEUl}'mﬁemdmherr?a malftlnc-
tion occurs. Accordingly, output of diagnostic results in the normal or test mode I1s done with the ignition
switch turned ON. "X” indicates that a DTC is not recorded in the ECU memory even if a malfunction occurs.
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PARTS LOCATION

DIIL-D4

Starter Relay (Marking: ST RLY)

o unuuuunun%n%u _ | \ =L
il . Nl I
- uunnDDDD
5000 L]
/ J \. 7

ECD Main Relay Combination Meter

(Marking. ECD)

Check
Connector

Turbo Pressure
Sensor

Water Temperature
Sensor

Engine Speed Sensor

A
Glow Plug Relay
{Marking: SUB GLW RLY)}

Engine ECU

i
1}3 T
3 gy N

Throttle Position Sensor

Intake Air Temperature Sensor

D -

}

Crankshaft Position
Sensor

C

Spill Control Valve -
No.1 \
Injechon e N
Pump
Correction
Resistor Fuel
| Temnperature

No.2 Sensor
Injection —
Pump
Correction
Resistor Timing -

Control Spill Control Valve Relay

Vaive \ J

A10924
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Ouivs-gn
TERMINALS OF ECU T =T
Engine
ECU Terminals @ -
- i ]ﬁ =
12P1110f 9876164 fajz2|1|Is8l7]els5]at3]2l1l[11olol8l71615¢1a
e —— B e
2512al23f2z{ 2112001918 [17H6)15]14] {i6[35014)113] 12| 110l & 22?201918 17]16[1
—_ - 1-—-_?!
P19559
Symbois (Termmal No ) Wining Color Condtion STD Voltage (V)
+BF (E6-1) - E1 (E4-14) Y -BR Always 9-14
+BG (E6-12) - E1 (E4-14) R-L-BR iG switch ON 9—14
VC (E5-1) - E2 (E5-9) B-G-R IG switch ON 45-55
Accelerator pedal fully closed 03-08
VA (E5-11) — E2 (E5-9) B1-G-R
Accelerator pedal fully opened 29-49
Accelerator pedal fully closed 9-14
IDL (E5—12) - E2 (E5-9) B-R-G-R
Accelerator pedal fully opened 0-3
Apply vacuum 40 kPa {300 mmHg, 11 8 n Hg) 13-19
PIM (E5-2) - E2 (E5-9) B-Y-G-R
Apply vacuum 69 kPa (1,000 mmHg, 39 4 in Hg) 32-38
THA (E5-3) - E2 (E5-9) P-L-G-R Idiing, Air intake temp 0°C (32°F) to 60°C (140°F) 05-34
THW (E5-4) — E2 (E5-9) P-G-R Idling, Engine coolant temp 60°C (140°F) to 120°C (248°F) 02-10
THF (E5-5) — E2 (E5-8) LG-B-G-R IG switch ON (at engine cold) 05-34
STA (E6-11) ~E1 (E4-14) v-Y —-BR Cranking 6.0 or more
Pulse generation
-TD R-
TDC+ (E4-5) C— (E4—18) . G Idling (See page DI-19)
Pulse generation
NE+ (E4-4) — NE- (E4-17) w-B Iding (See page DI-19)
Puise generation
~E1 (E4- - h
SPD (E6-9) - E1 (E4-14) G-0-BR IG switch ON, Rotate driving wheel slowly (See page DI-39)
IG switch ON 9-14
TCV (E4-12) — EQ1 (E4-13) G-B-BR i Pulse generation
"9 {See page DI-22)
VSV OFF (idling) 9-14
S/TH1 (E4-10) - E01 {E4-13) GR-BR
VSV ON (after |G switch OFF for 2 sec } 0-3
VSV OFF (diing) 9-14
S/TH2 (E4-9) — EO1 (E4-13) G-Y-BR
VSV ON (after IG switch OFF for 2 sec ) 0-3
IG switch ON 9-14
MREL (E6-3) - E1 (E4—14) L-C-BR
after IG switch OFF for 2 sec or more 0-15
IGSW (E6—14) — E1 (E4—14) B-W-BR IG switch ON 9-14
TAC (E6-18) — E1 (E4-14) B-BR Iding Pulse generation
Check engine warring ight hights up 0-3
W (E6-5)— E1 (E4-14) F-BR
Except check engine warning light hghts up 9-14
Glow indicator fight lights up 0-3
GIND (E6-7) - EQ1 (E4-13) R-W - BR
Except glow indicator iight kghts up 9-14
SVR (E6-13)—E01 (E4—13) L-B-BR 1G switch ON 0-15
TE1 (E5-15)~E1 (E4-14) G-Y-BR IG switch ON 914
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SREL (E6-2) — EQ1 (E4-13) B-R-BR Cranking 9-14
IG switch ON 9-14
SPV (E4—11) - EO1 (E4-13) N -BR i Pulse generation
- nd (See page DI-60)
At shift position i 1st position 9-14
FSW (E4-8)-E1 (E4-14) L-BR
At other shift position 1n 1st position 0-3
VRP (E5-6) — E2 (E5-9) G-B-G-R IG switch ON 02-45
VRT (E5-14) — E2 (E5-9) L-B-G-R IG switch ON 02-45
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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 n
the basic inspection, then proceed to this step and perform troubleshooting according to the numbered order

D17

given In the table below.

Symptom Suspect Area See page

b « (Difficult to start 1 Starer 57-6
oes not crank {Difficult to start) 2 Starterrelay ST_20

1 STA signal cireuit D43

2 Injection nozzle Fu-8

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

5. Imjection pump FU-15

1 STA signal circuit DI43

2 Injection nozzle FU-8

Difficutt to start 3 Fuel filter FU-1

Hot engine (Difficult to start) 4 Throttle Body ED-3
5 Engine ECU IN—20

6 Injection pump FU-15

| 1 Fuel filter FU-1
i 2. Engine EGU power source circut D49

Soon after starting (Engine stall) 3 Engine ECU IN=20
4 Injechion pump FU-15

l 1 Engine ECU power source crrourt Dl-49
~h £ el 2 Spil control valve relay circuit DI-60
ers (Engine stall 3 Engine ECU . IN-20

| 4 Injection pump FU-15

1 Fuel filter FU-1

acorrect first idie (Poor idhing} 2 Engine ECU IN-20
3. Injection pump FU-15

— —_ 1. STA signal circurt DI-43

2 Throttle position sensor ED-3

. 3 Watertemp sensor ED-15
~ohengine idie speed (Poor iding) - 4 Vehicle speed sensor DI-39
| a 5 Engmine ECU v, IN-20
6 Injection pump FU-15

i e 1 Injechon nozzie FU-8

2 Compression EM-2

—— < 3 Throttle body ———cr e ED-3

8l 4 Valve clearance EM-~4
Lower enging idle speed (Poor iding) . 5 Fuel e (Ar beed) . -«
o 6 Engine ECU - IN-20

. . 7 Imjection pump - . FU-15

8 Water temp sensor : ED-15

1 Injection nozzle FU-8

| 2 Fuel hne (Air beed) -

3 Pre=haating control circuit 8T-2

- 4 Gompression - EM-2

“ough 1dling {Poor 1dling) 5 Throttle position sensor ED-3
i 6 Crankshaft position sensor ED-3
7 Valve clearance EM—4

¥ 8 Engine ECU IN-20
9 Imection pump FU-15
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1 Iyection nozzle * FU-8
e - 2 Engine ECU power source circuit D49
' 3 Compression EM-2
Hunting at hot engine (Poor idling) ~ =« 4 Fuyel ine (Ar bead) -
§ Valve clsarance EM—4
6 Engine ECU '“"“ IN-20
7 Imjection pump FU-15
1 Injection nozzle FU-8
2 Engine ECU power S0Urce CIrGuit = wesrmmimarmmse Di—49
3 Pre—heating control circuit 872
R 4 Compression EM-2
Hunting at cold engine (Poor idling) 1 5 Fuol Fll)ne (Ar beed) o B
- UJZ 16, Valve clearance EM-4
g ? Engne ECU IN-20
& Injection pump FU-15
1 injection nozzle FU-8
2 Fuel filter - - FU-1
Hesitation/ Poor acceleration (Poor dnveability) ¥ 3 Compression EM-2
- 4 Engine ECU IN-20
T 5 Injection pump FU-15
| ; 1 Injection nozzle FU-8
hugto oz woa ' |2 Enging ECU stz engr IN-20
Knocking (Poor driveabulity) 3 Crankshaft posistion sensor ED-21
I 4 Spill control valve circuit DI1-60
5 Water temp sensor ED-15
1 Imjection nozzle FU-8
2 Engme ECU IN-20
v ar 3 Injection pump FU-15
Black smoke {Poor drniveabsly} 4 Spill control valve circuit Di-60
' 5 Throttle body ED-3
6 Throttle position sensor ED-3
7 Intake air temp sensor ED-17
e 1 Pre—heating control circut ST-=2
. - 2 Injection nozzie FU-8
3t 3 Fuel filter FU-1
4 Engine ECU IN-20
White smoke (Poor driveability) 5 Injection pump FU-15
6 Crankshaft postioff S8RSOF ED-21
‘ 7 Throttle body ED-3
y 8 Water temp sensor ED-15
1 Injection nozzle FU-8
2 Engine ECU wo IN—20
Surging/ Hunting (Poor dnveability) ‘ 3 Injection pump FU-15
4 Throttle positon sensor ED-3
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CIRCUIT INSPECTION . : 3

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

1G =~ 318)

CIRCUIT DESCRIPTION ‘s T

-

The crankshaft position sensor in the Engine Control System conlains signal pfate and a pickup coil for TDC
signal. The TDC signal plate has 1 tooth on its outer circumference. The TDC signal sensor generates 1
signal for every engine revolution. The engine ECU detects the top dead center by the TDC signals.

The engine speed sensor in the Engine Control System contains signal plate and a pickup coil for NE signal.
The NE signal plate has 52 teeth and is mounted in the injection pump. The NE signal sensor generates 52
signals of engine 2 revolutions. The engine ECU detects the engine speed and cam lft position of the injec-
hon pump.

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

DTC No DTC Code Detecting Condihon Trouble Area
» Open or short in crankshaft position sensor circut
12 No TDC signal to engine EGU dunng cranking »Crankshaft position speed sensor
— *Engine ECU
WIRING DIAGRAM ‘
Engine ECU
( )
Crankshaft Position Sensor 5 K
) 1 R @ TDC"'_
TR =" I
© 0| [ sooqer
2 G TDC-
S — D ED
Her
e S 1 2 W ¢ NE+ -
TR __@ —_— -
)
08 |
17
1 B - x| NE- -
‘ = iy
Engine Speed Sensor ’ El ?
(Built into Injection Pump}) \ . J
; .
AD5643
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INSPECTION PROCEDURE

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

TDC and NE Signal Waveforms

J

ToC!

r

36
NE

A EEEEENEEEE

20 msec /Division{ldling)

2V/DIV.
HINT:

Reference: INSPECTION USING OSCILLOSCOPE .
During cranking or idling, check the waveform between termi-
nals TDC+ and TDC- of the engine ECU connector.

-~

“ The correct wavaforms are as shown.

fd v Cardas e 1

Ll

e )
y A02483

E

Replace crankshaft position sensor.

3 primit ne

med¥onelsnpie L 2sau il

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

e )

Repair or replace harness or connector.

—

OK ”1 1 vea? aeang ﬂﬂﬁﬂﬂﬁg'tb

R
W——— Ao [U——
3 |Inspect crankshaft position sensor installation. o !
! [ NG> Tighten crankshaft position sensor,
+71A l iy
OK | ST o """“T B

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

o
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IR IV

£

Xra-am

DTC

13 Engine Speed Sens:;or Circuit Maltunction

(NE Circuit)

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

I

DTC No

DTC Detecting Condition

Trouble Area

13

maore

No NE signal to engine ECU for 0 5 se¢ or more at 680 rpm or

* Engine speed sensor
»Enging ECU

* Open or short in engine speed sensor circuit

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

INSPECTION PROCEDURE

1

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

T
) —
oK |
R S

=

e )

Replace injection pump assembly.

2

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

.

e )

Repair or replace harness or connector.

sy

Inspect engine speed sensor installation.

3

e )

Tighten engine speed sensor.

Check and replace engine ECU
(See page IN-20).
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Did1g-01

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. R,
DTC No DTC Detecting Condition Trouble Area
= Open or short in timing control valve circuit
N After engine warm up and during, actual injection timing 1s + Fuel filter (Clogging) »
14 different from target vaiue of engine ECU calculated for several | « Fued (Freezing, Air in}
Sec = Injaction pump (Intemal pressure and timing contro! vatve)
+«Engine ECU
WIRING DIAGRAM e e e L BT o e
Engine ECU

iy

- it s o mBIIRE oy s I e e ARl it il 7~ —

12 —— -

1
R-L R-L R-L GB ,—yTCV
From Terminal 3 :K\ ’@ 2 1 —
of ECD Relay - o N Timing Control Valve .

{See page DI-49)

EO1
%,:r, 1~ - a LI RN L - L B L ! -t ;
A e
Y A10920
INSPECTION PROCEDURE
1~ | Check timing control valve (See page ED-8). ]
N J NG> Check and replace timing control valve (See
St page FU-18).

-“ / I |
ao2nez beeqe erir  nz- . '( DU

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

BEBE53
AD2474

\

="
WRAARES ARRRQIRRNNE
O oo

e N

E4 Connector

EN\Z=y

A02543

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

(b) Disconnect the E4 connector from the engine ECU.

(c)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal TCV of the engine ECU
connector and body ground.
OK:

" Voltage: 9-14V

O Y

o

B

Go to step 3.

o.<>

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

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

BEBGS3
A02178

- —_ —" — . —

e et

AQD2324

TCV

TGV Signal Waveform 10 v/ DIV

ot
o

—

10 msec./ Division (Idling)

v 402482

S

PREPARATION:

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

CHECK: ]
Measure the voltage between terminal TCV of the engine ECU
connector and body ground.

OK:

st ur——ee oo ———

Voltage: 9-14V -

]

Reference: INSPECTION USING OSCILLOSCOPE -
During 1dling, check the waveform between terminals TCV and
E1 of the engine ECU connector.

HINT:

The correct waveform is as shown. e

NG>

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

o

s
n

=

NG> Replace fuel filter.

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




DIAGNOSTICS — _ENGINE r - —

- W

DTC 22 Water Temp. Sensor Circuit Malfunction
b, [N
CIRCUIT DESCRIPTION | -
Fig 1 The water temperature sensor senses the coolant temperature.
i 3 A thermistor built into the sensor changes the resistance value
i | according to the coolant temperature. The lower the coolant
30 1 I e temperature, the greater the thermistor resistance value, and
20 N "y 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 s | (See below). The 5 V power source voltage in the engine ECU
8 5 is applied to the water temperature sensor from the terminal
é W THW via a resistor R. That is, resistor R and the water tempera-
2 = ture sensor are connected in series. When the resistance value
@ o5} of the water temperature sensor changes in accordance with
0.3 + changes in the coolant temperature, the potential at the termi-
02 r F nal THW also changes. Based on this signal, the engine ECU
Tl T increases the fuel injection volume to improve driveability dur-
LS 0 e ing cold engine operation. e BUD WY P
20 0 20 40 60 80 100 i
——— (-4} (32) (68) (104) (140) (176) (212) - - -
Temperature °C (°F) ' N
(ES“"GH T F47a1 ) )
AT
DTC No DTC Detecting Condition Trouble Area
Resistance value of water temp sensor circuit goes out of »Open or short in water temp sensor aircut
22 compensentation value for 0 5 sec or mare :\g:gt?r:‘:i"éz sensor 4 !
HINT:

After confirming DTC22, use the hand-held tester to confirm the water temperature from the CURRENT
DATA.

. ver _ i
Temperature displayed Malfunction
—40°C (-40°F) Open circuit
140°C (284 °F) or more Short circuit
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WIRING DIAGRAM - - T
Bl s e Engine ECU
Water Temp. Sensor e 4 N\
5V
s A 4 R .
12 P i @THW
i 18 1 i 9
LG e
7PE1
9 el \
. - &3 . ) wdi s \ )
Y ) - A10840
INSPECTION PROCEDURE W - 120
HINT. ol ey 4; £D

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

1

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

PREPARATION:
(a)
(b)

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

CHECK:
Measure the voltage between terminals THW and E2 of the en-
gine ECU connector. SN
_ OK:
(+ -) Water Temp *C (°F) Voltage
BEGES3 —¢
AC2120 AD2317 20 (68) (Engine 1s cool) 27-29V
80 (176) {Engine 1s hot) 16V
’ OK Check for intermittent problems
B (See page DI-3).
NG

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

o

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

H

if

' NG> Repair or replace harness or connector.

-yl U‘
in
OK | ]
B in. e o - 5 * =
Check and replace engine ECU |
{See page IN-20). . Qe P
' ‘ €

B e I S R lO?;- \ jr [ &
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DeJy-0

DTC 24 ~* | Intake Air Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION . . N VA
Fg. 1 o The intake air temperature sensor is built into the air cleaner
' o cap and senses the intake air temperature. A thermistor built in
the sensor changes the resistance value according to the in-
30 take airr temperature. The lower the intake air temperature, the
20 greater the thermistor, the lower the thermistor resistance value
10 (See Fig. 1).
i Acceptable The intake air temperature sensor is connected 16 the engine
g sl ECU. The 5 V power source voltage in the engine ECU is ap-
® 2| plied to the intake air temperature sensor from terminal THA via
S N a resistor R. That 1s, resistor R and the intake air temperature
‘% 1 : sensor are connected n series. When the resistance value of
i g'g - the intake air temperature sensor changes, based on this sig-
- nal, the engine ECU increases the fuel injection volume to im-
02r prove drivability during cold engine operation.
o1l

L 1 1 i i 1 -
-20 0 20 40 60 80 100
(-4} 32 68 104 140 176 212

Temp. "C(°F)

Fl4741

o8
s

o mare —— it R i 3 bt s 41 s e

DTG No DTG Detecting Condition Trouble Area

Resistance value of in intake air temp sensor circuit value

«Qpen or short 1n intake ar temp sensor circuit

a4 goes out of compensentation value for 0 5 sec or more : :;::T:eagézmp sensor
HINT: [
After confirming DTC 24, use the hand-held tester to confirm the intake air temperature from the CURRENT
DATA.
Temperature chisplayed Malfunction
—40°C (—40°F) Open circult
140°C (284°F) or more Short circunt
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WIRING DIAGRAM = - - N -
_— Engine ECU
Intake Air Temp. Sensor  ~ i } o
A pm it 10 iy i(, A i S5V
LY
- Ly 3 R
:LZ - P-L @THA —
1 G-R 9 E2
oy ) —
Gy EX—1 .
e =y \ J
Y - A10940

INSPECTION PROCEDURE

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

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

ON PREPARATION: '
@ THA E2 (a) Remove the glove compartment (See page ED-25).
/ (b} Turn the ignition switch ON. .
: CHECK:

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

OK:
+ - Intake Air Temp “C (°F) Voltage
BEBS53
—S21ge AOZ316 20 {68) (Engine 1s cool) 25-28V
80 (176) (Engine s hot) 44-45Y

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

NG l
i — e———
T

!_Hs - N I

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

NG> Replace intake air temperature sensor.

Ol —
l — — -

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

i “PT]ON NG> Repair or replace harness or connector.

oK o
> T

LY Y

Check and replace engine ECU
(See page IN-20).
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e - e_ a R baz-a
DTC 32 Injection Pump Correction System Malfunc-
- ~ —| tion

Ry N
CIRCUIT DESCRIPTION — -

There are two type correction resistors in this system.
One is correction resistor for injection tming (VRT). These resistors exist for correcting a few vary between

each injection pumps.

DTC No DTG Detecting Condition Trouble Area
« injection pump correction resistor circutt

32 Open or short in Injection pump correction resistor circuit * Injechion pump carrechion resistor
sEngine ECU)
WIRING DIAGRAM 2 N g -
Petian I [
Engine ECU
S ags oV e “o [ )
. - G-R PEOLTA
E5 E2 — ——
T 1ol
5 5 ~enne No.1 Injection Pump =« 5V
Correction Resistor 14 T~
VRT -

G-R LB - (5 -
1 2 A,
‘__’ o No.2 Injection Pump ”’_:&* T ) 5V
Correction Resistor 6
. G-R G-B

;) A11548

210641

INSPECTION PROCEDURE

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

(See page FU-18).

IOKI i
|

2 |Check for open and short in harness and connector between the engine ECU
§ and correction resistors (See page IN-20).

NG> Replace injection pump assembly
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Donated by Andrew Schauer . cruisercult.com
. NG~ )| Repair or replace harness or connector.

4 . .
oK
Fry v gmf e e e
i

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

7

2QMug

ON PREPARATION:
@ VR\P V/RT 52 (a) Remove the glove compartment (See page ED-25)
= —i z (b) Turn the ignition switch ON. |
_%HHBHHHHEHHH@% AR A CHECK:
(+)

Measure the voltage between terminals VRP and E£2, and
and E2 of the engine ECU connector.

OK:
A7) —
Vi :0.2-45V
\V/ = oltage: 0 5
Y A10938
NG> Repair or replace harness or connector.
| e
OK l ve ? gmu nodagint T oMt
4 N 3
1 4 A i»w w,..__ﬁ.:.:__. -
Check and replace engine ECU
(See page IN-20).

3 { gmu4 g oMt

é { 3 W Mpd

e 7o Lo T
- ‘;{ }‘MAWW ) :ﬁx 7 T e
o b S

| -

— " fela 1 R CENET LY A A 'i:—‘.:

b

(R .0 onen ac pintaisgy rattsameny pemea noitonind ¥osdd l
. U S

- e
| vidmeaas qiaun nritnain sack ‘—l

N\

VO3 enipne or < 2 i. abne 108 g i
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o0-33

DTC 35 Turbo Pressure Sensor Circuit Malfunction
CIRCUIT DESCRIPTION o {
The turbo pressure sensor is connected to the intake manifold.
e e e The engine ECU detects the intake manifold pressure as a volt-
\Y 1 0 age by the sensor. The engine ECU uses the intake manifold
45 | - pressure signal for correction of injection volume control and in-
jection timing control. ‘ i
The turbo pressure sensor monitors both the atmosp eric
pressure and intake manifold pressure and transmits the output
: — voltage to the engine ECU, and the engine ECU uses this atmo-
L P spheric pressure value for correcting the injection volume.
= = kPa
- 13.3 253.3 o . 1
' . mmHg R
100 . 1,800 G 1 ~y
1 (74.8) (in.-Hg) Ly
Intake Manifold Pressure wl (A N :
AvBS32 Pan Sl = =
. {
[_ DTC No DTG Dstecting Condition Trouble Area
+» Open or short in turbo pressure sensor circuit
35 Open or short in turbo pressure sensoar circurt for 2 sec. or * Turbo pressure sensor
more » Vacuum hose disconnacted or blocked
«Engine ECL}
HINT: {
After confirming DTC 35, use the hand—held tester to confirm the intake manifold pressure from the CUR-
RENT DATA.
T Intake Manifold Pressure (kPa) Malfunction
Approx 0 * PIM circuit short
« VG circuit open or short
130 or more «PIM circuit open £
« E2 circuit open
WIRING DIAGRAM ~ P C o - |
Engine ECU
nobwe p PYI (s 1IN 1 )
R A
"1 Turbo Pressure Sensor ¢ et e % sy -
1
w 9
lrs B {E3)
VT ~E.p comntny 2 A
2 . B2Y KEES\ PIM| ™ PP
C. . 3nip i = Y
1~ G-R e AL
]‘ = 7J7 o
|
R
a1t \ J Al1544
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INSPECTION PROCEDURE

HINT:

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

.

-

s A s

1

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

2

3

i e

Replace turbo pressure sensor.

|

e )

. :
.

Check voltage between terminals VC and E2 of engine ECU connector. :

-l ®

4

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

CHECK:
Measure the voltage between terminals VC and E2 of the en-

BESES3
AD2475

gine ECU connector.
OK:
Voltage: 4.5 — 5.5V e= ~dwit aeharz o perd) !

S m A - st

AD2544

OK I e

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

NG>

R

o rrT— Py p—

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

ARTRAEE A

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

(b} Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals PIM and E2 of the en-
gine ECU connector.

OK:

~ Voltage: 1.3-19V

—_— -

T

Pl

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

OK>
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DI-35

Check for open and short in harness and con-
nector between engine ECU and turbo pres-
sure sensor (See page IN-20).

)

s o gl

e eI
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DTC 39 Fuel Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
Fig 1 The tuel temperature sensor senses the fuel temperature. A
thermistor built into the sensor changes the resistance value
according to the fuel temperature. The lower the fuel tempera-
30 ture, the greater the thermistor resistance value, and the higher
0 r the fuel temperature, the lower the thermistor resistance value
10 L Acceptable (See Fig. 1).
~ s5F The fuel temperature sensor is connected to the engine ECU
] 3 (See below). The 5 V power source voltage in the engine ECU
8 Ll is applied to the fuel temperature sensor from terminal THF via
8 _ aresistor R, That s, resistor R and the fuel temperature sensor
% ! _ - are connected in series. When the resistance value of the fuel
T o5} temperature sensor changes in accordance with changes in the
03 fuel temperature, the potential at terminal THF also changes.
02 r Based on this signal, the engine ECU. Based on this signal, the
01l engine ECU performs the pressure control compensation of the
T T T T R S supply pump and error detection compensation of the highly
('_4"{% a2 (gg) (1‘3) (1620) (ﬁ%) {12?2) pressurized fuel system.
Temperature “C (°F) #
Fl4741 JE— - R
DTC No DTC Detecting Condition Trouble Area
*Open or shortin fuel temp sensor circuit
39 Open or short In fuel temp sensor circuit for 0 5 sec ormore | « Fuel temp sensor
* Enging ECU
HINT:
After confirming DTC 39, use the hand-held tester to confirm the fuel temperature from the CURRENT
DATA.
Temperature chsplayed Malfunction
—40°C (—40'F) Open circutt

140°C (284°F) or more

Short circuit
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YIRING DIAGRAM = = -

S,
smmem L Engine ECU
Fuel Temp. Sen;or T -
P = ey um wions / b T 5V
R
2 LG-B THF

G 3 GR E5 %Ez
Et

.

. J

A10840

NSPECTION PROCEDURE

~INT:

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

] 1

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

PREPARATION:

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

Measure the voltage between terminals THF and E2 of the en-
gine ECU connecter.

OK:
(+) =) Fuel Temp "C{°F) Voltage
BEBESI
LARIZ7 ADZ315 20 (68) (Engine Is cool) 25-28V
! 80 (176) (Engine 15 hot) 44-45V
{ -~ ; OK \ [ Check for intermittent problems
w T (See page DI-3).

! NG ]
|:]

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

T N§ Replace fuel temperature sensor.
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"3 |Check for open and short in harness and connéctor between engine ECU and
fuel temperature sensor (See page IN-20).

NG> Repair or replace harness or connector.

_.f:......\.w_ﬂ %‘ s &
W_ﬁ,ﬂ,ﬂjﬂrh____
oK -
T o

$3 . { i

I —— G ,

Check and replace engine ECU %
(See page IN-20). -
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DweK2-01

DTC 41 Throttle Position Sensor Circuit Malfunction
CIRCUIT DESCRIPTION ... .- ; Ty
Engine EC The throttle position sensor is mounted in the throttle body and
“nrottlePostionSensor ;’%&J detects the throttle valve opening angle. When the throttle valve
| | vC is fully closed, the IDL contacts in the throttle position sensor
2 are on, so the voltage at the terminal IDL of the engine ECU be-
LLE comes O V. At this time, a voltage of approximately 0.3 - 0.8 V
ﬁ iDL ¢ is applied to terminal VA of the engine ECU. When the throttle
E2| - valve is opened, the IDL contacts go off and thus the power
! [___.[ . [ i / source voltage of approximately 12 V in the engine ECU is ap-
aozera|  Plied to the terminal IDL of the engine ECU. The voltage applied
SU— to the terminal VA of the engine ECU increases in proportion to
S A the opening angle of the throttle valve and becomes approxi-
mately 3.2 — 4.9 V when the throttle valve is fully opened. The
srit ol nothoc ~* engine ECU judges the vehicle driving conditions from these
signals input from terminals VA and IDL, and uses them as one

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

OTC No DTG Detecting Condition Trouble Area

41
more

Cpen or short in throttle position sensor circurt for 0 05 sec. or

» Open or short in throtlle position sensor circuit
* Throttle position sensor
*Engine ECU {

Qi

T

#Men the connector for the throttle position sensor is disconnected, DTC 41 1s not displayed. DTC 41 is dis-
>ayed only when there is an open or short in the VA signal circuit of the throttle position sensor.

. of ety H 1S KN o5 g A * 5 I
WIRING DIAGRAM
Throttle Position Sensor Engine ECU
' ( s bE \ M ¥ l\ 4 \
_ : e \____J 1 '?' 5V ®
| [ = B oy B -
i ? - 3 ) B-L B " VA3 =
=] RN
k * 0 3 1y it 12 %
| — :‘r2 B-R E5 IDL
- 5 —
_ - I — |1 e e R e E5 E2 .
‘ AN 777
49037 \ J L \ J A11545
.NSPECTION PROCEDURE
\

[N

=INT.

* DTC 22, 35 and 41 are output simultaneously, E2 {sensor ground) may be oper.-- ~ "=
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1 | Check voltage between terminals VA and E2, and IDL and E2 of engine ECU con-
nector.

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

CHECK:
? Measure the voltage between terminals VA and E2, and iDL
WK\/ ! and E2 of the engine ECU connector when the throttle valve is
e vE opened gradually from the closed condition.
- N\ OK: { ] |
S— = Throttle Valve Voltage
VA—E2 IDL-E2
o i ‘ Fully closed 03-08V 0-3V
B tar  abeq } Fully open 29—-49V 9—14V
g - HINT:
sap A < - The voltage should increase steadily in proportion to the throttle
. ma valve opening angle.
——— - - - 0K> Check for problem symptoms table (See page
_— i . DI-17).
%iey RN AR Fe e

{ . S

=
] ety

2 | Check throttie position sensor (See page ED-3).

g e S E R ANus et

BAA P RS AR

f \ ‘ NG> Replace throttle position sensor. |

& [
T |

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

throttle position sensor (See page IN-20). < e < |
e T NG Repair or replace ha;n;;; o;"c;:nector
o +

oK | ladl Tolatatst- N7 Tol ulatutolo 17 2

9 ©F  manct gt foa e bR bas PE LSS .

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

GNOSTICS - ENG
DTC 42 | Vehicle Speed Sensor Signal Circuit Mal-
function -
CIRCUIT DESCRIPTION T

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 I1s then transmitted to the

engine ECU. The engine ECU determines the vehicle speed based on the frequency of these pulse signals.

ﬂﬂﬂﬂ RN

4—pulse

4-pulse

J

A\

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 « Combination meter } - ‘A a_
4 (a) Vehicle speed signal 0 km/h (0 mph) « Open or short in vehicle speed sensor circuit
{b) Engine speed 1 800 — 3 200 rpm « Vehicle speed sensor
{c) Engine coolanttemp 60°C {176°F) or more *Engne ECU | t { l ‘
(d) Accelerator pedal opening angle 32 % or more ' | !
WIRING DIAGRAM i ol o b 4L
Combination Meter h Engine ECU
Center J/B 5V
1 G0~ 2 1 G0 - ,—\9 SPD
[C1 1,‘, 3E 3E { E6
%
O, - S— 3
- i
\ J

A10927

INSPECTION PROCEDURE

‘ 1

Check operation of speedometer.

CHECK:

Dnve the vehicle and check if the operation of the speedometer in the combination meter is normal.
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HINT: ks -

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

A

OK |
¥,

NG> Check speedometer.

A

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

T

BE685a
AQ2131 AQ2319
45-55V th
E]
0 Tumn the wheel

AT7809

0K| \
lg e .

PREPARATION: n
(a) Remove the glove compartment (See page ED-25).
(b) Shift the shift lever to the neutral.

(c} Jack up one of the front wheels. _jﬂ\ -
(d) Turn the ignition switch ON. .
CHECK:

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

QOK: i
Voltage is generated intermittently.

J -i 13 1
iei 8Y0r° as

i Ralats L

S+

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

-

NG> Check and repalr harness and connector be-

Check and replace engine ECU
(See page IN-20).
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DTC 43 Starter Sighal Circuit Malfunction
i
CIRCUIT DESCRIPTION o

o

When the engine is being cranked, the intake air flow is slow, so fuel vaporization is poor. A nch mlxture is
therefore necessary in order to achieve good startability. While the engine is being cranked, the battery posi-
tive voltage is applied to terminal STA of the engine ECU. The starter signal is mainly used to increase the
fuel injection volume for the starting injection control and after—start injection control.

DTC No Detection Condihion Trouble Area
»Open or short in starter circuit
43 No starter signal to engine ECU «Open or shori in ignition switch or stater relay circut
+Engmne ECU
Mo 1 a.ec W et e« e L
WIRING DIAGRAM . e T
- " : Engine ECU
— Engine Room R/B | - d N
hiea e 2/ Mo J12 J/C 11
B STA P—B , P-B V-Y STA
& .|
| ¢ 3
= AM2 ~
7 @( 00 E1
£ W-R 2 1 M
- 251 I -
a f & sex 1 o 413 1ol ¥ o)
¥
—— - W
2
-y « B
~ 2§ 2
o —
I R P - B ias
T
(2) - b T~
w
Engine I nne
. Room e
t R/BNo 2 o .
2 B-W
J1)A
B-L
+ | JIC
L J1)A
7 | Batte
H &4 W-B
T
L Y N y
110028 AT1549
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INSPECTION PROCEDURE
HINT

. H i
- ~
'

This diagnostic chart is based on the premise that the engine is being cranked under normal conditions If
the engine does not crank, proceed to the problem symptoms table on page DI-17.

T | Check voltage between terminal STA of engine ECU connector and body ground.

| BeggEG$m§g e A02320
uoL i
~ro,
" Y'—*i"
[
S~ ¢ -.j,«

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

{b) Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal STA of the engine ECU
connector and body ground during cranking.

OK: -
" Voltage: 6.0 V or more

LN N o R W L B R LY

Ignition Swatch Position ON STA
STA Signal OFF ON

0K>

Proceed to next circuit inspection shown on
problem symptoms table (See page DI-17).

¥

i

-

(Marking: S

2 | Check for ogen in harness and connector between engine ECU and starter relay
RLY) (See page IN-20).

=
I

i~

:
Samp——re

¢

i i

NG> Repair or replace harness or connector. -

J | O

/e

¢

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

“«

g ‘3
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D145

DTC 49 First GeaiPosition Switch Circuit Malfunc-
. i tion _— e
CIRCUIT DESCRIPTION ™~ ™" " ' )

The 1st gear position switch on the side of transmission detects the 1st gear and limits the engine output
when the high load i1s applied during running in the 1st gear. |

DTC No Detection Condition Trouble Area
+QOpen or short in 1st gear position switch circuit
49 Open or short 1st gear position switch =QOpen or short in 15t gear position swiich
* Engine ECU
- i
WIRING DIAGRAM — e
e e o -
\\ i Engine ECU

J3J/C

v

>y 1c3

- a s par

J

A10929

INSPECTION PROCEDURE

1 | Check 1st gear position switch (See page ED-22). _

ey

Replace 1st gear position switch.
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)| | cHEcK:

(b) Turn the igrition switch ON.

2 | Check voltage between terminal FSW of engine'ECU connector and body .
ground.
ON PREPARATION:
@ (a) Remove the glove compartment (See page ED-25).

Measure the voltage between terminal FSW of the engine ECU
connector and body ground after the shift lever is moved to the

— Fsw —- a
= ; following positions.

® OK: LY

Y —— - Alogai Shift Lever Position 1st Gear Except 1st Gear

Voltage 9—14V 0-3V
L -
OK \ | Check and replace engine ECU o
(See page IN-20).

- mlm

.
NG &
G
8

G S e O

Check for open and short in harness and con-
nector between 1st gear position switch and
engine ECU (See page IN-20).
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Back Up Power Source Circuit -

— —

CIRCUIT DESCRIPTION ™ |

Battery positive voltage is supplied to terminal +BF of the engine ECU even when the ignition switch is OFF
for the use of the DTC memory, air—fuel ratic adaptive control value memory, etc. !Wj f..]ru Lt
H
WIRING DIAGRAM f~ | L ]
o b Engine ECU
N e FrgneBOY
Engine Rcom R/B i
w ECD \% 13 P ! +BF
2 oo I 2 W1 ke——=X E6 b—
— O — .
T Battery ‘ 8 o
1
T e .
! _

E .‘,i [

INSPECTION PROCEDURE

A10948

1 | Check voltage between terminal +BF of engine ECU connector and body ground.

LOC PREPARATION:
® Remove the glove compartment (See page ED-25).
/ CHECK:
[ T Measure the voltage between terminal +BF of the engine ECU

A connector and body ground.
W \?u( OK:

" Voltage: 9-14V i

e A11550 OK> Check and replace engine ECU

(See page IN-20).
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ENGINE "™ "

2 |Check ECD fuse. e

PREPARATION:

Engine Room R/B

joog 4
000 L)

Remove the ECD fuse from the engine room R/B.

Continuity

0 UUUUHUUDD%D[%H 0 %{%e continuity of the ECD fuse
HDU DD . NTIINUITY O .

mEYian ok:

-

7 NG
v ECD Fuse Al1489

Check for short in all harness and components
connected to ECD fuse (See page IN-10).

; :
OK

34.
— MY T

; i a

Check and repair harness or connector be-
tween battery and ECD fuse, and ECD fuse
and engine ECU (See page IN-20).

& i

e

R
H
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Engine ECU Power Source Circuit

CIRCUIT DESCRIPTION

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

WIRING DIAGRAM . :
< 18~ LIy N g W Q"Q’!"w 2 L3 e ‘H—"‘ ""J pry m&é . ECU
ngine
— Dniver Side J/B Center J/B
)
Igmition Switch 6 GN 11 10 14 ||asw
W-R B-R B-W B-W .
1H 1D 3D 3D ‘ga—bl—
7 6 1 2 [‘ B
“\\"
Yoo !
Ly
\. Engine Room J/B i g
2 2 T L0 3 IMREL ~
> L0 1 k¢ E6
5 1 .
ECD PN d
Relay PN
3 2 - —— .
2 2
g ) R-L 22 R-L 12 :
e 1J1 K¢ - (es ] +BG .
= €D 14
BR
— ¢ | uc N (54) E1
- AQD - J:-—m‘
. m b
T |
‘-E-‘ Battery z -
T §F7 , ! V seut Q2 t
i as I R
N A10931
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INSPECTION PROCEDURE -

TN

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

PREPARATION:

CHECK:

OoK:

(a) Remove the glove compariment (See page ED-25).
{(b) Turn the ignition switch ON.

Measure the voltage between terminals +BG and E1 of the et
gine ECU connectors.

"~ Voltage:9-14V

0K>

Proceed to next circuit inspection shown on
problem symptoms table (See page DI-17).

] L

j ]

2 | Check for open in harness and connector between terminal E1 of engine ECU
and body ground (See page IN-20).

I -
3

7
NG

Repair or replace harness or connector.

-
t
!f
L
.

8]

#£ v
~ N |
3 | Check ECD main relay (Marking: ECD) (See page ED-10). |
| ar . NG> Replace ECD main relay. ks
l . \ sl
| »_._-4} . . i
OK ;
: ] ) —
i

5 I

4 | Check ECD fuse (See page DI-47, step 2).

NG>

Check for short in all harness and components
connhected to ECD fuse.
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5 | Check for open in harness and cornector between engine ECU and ECD main
relay (Marking: ECD), and ECD main relay and battery (See page IN-20).

b bbb .

7%

NG> Repair or replace harness or connector. ¢

OK
02 10 BTN ‘ |

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

PREPARATION:

Y . v A10923

(a) Remove the glove compartment (See page ED-25).

{b) Turn the ignition switch ON.

CHECK: t

Measure the voltage between terminals IGSW and E1 of the

engine ECU connectors.

OK: .
Voltage: 9-14 V

¥

OK> Go to step 10. -

‘ NG Vit _:P ~angtirN
. L * ria anrltia hne -

-~ l?"i‘f TA

by

7 | Check IGN fuse.

Driver Side J/B
/_-—ﬂ
[ ] /IGN Fuse

| s |
= ——r— =
| sy | s

131+ %

C—— [}.o/

I

; A10949

. PREPARATION: ;
Remove the IGN fuse from the driver side J/B. \,)

CHECK:

Check the continuity of the IGN fuse. P
oK. ty 11 19go 10" :
" Continuity

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

8 | Check ignition switch (See Pub. No. RM585E, pages BO—67 and BE-12).

_memamy.
——

NG> Replace ignition switch.
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9 | Check for open in harness and connector between ignition switch and engine
ECU (See page IN-20).

NG> Repair or replace harness or connector.

OK | LR A - % R apy e ~ g P Moy yne i l a 1

10 Checkdvoltage between terminal MREL of engine ECU connector and body
ground.

PREPARATION: | { X

(a) Remove the glove compartment (See page ED-25).

(b  Turn the ignition switch ON.

CHECK:

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

OK: I
" Voltage:9-14V o~

IN-20).

NG \ ] T - S——
I, -

Check for open in harness and connector between engine ECU and ECD main relay (Marking:
ECD), and ECD main relay and body ground (See page IN-20).

Y A10925
OK> Check and replace engine ECU (See page
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DIsL 13

TE1, TE2 Terminal Circuit - |

CIRCUIT DESCRIPTION

Terminals TE1 and TE2 are located in the check connector.

The check connector is located in the engine compartment. When these terminals are connected with the
E1 terminal, DTCs in normal mode or test mode can be read from the check engine warning light in the com-
bination meter.

WIRING DIAGRAM oate £ i

Engine ECU

~(OD 10 7 ‘ "
\ - 12\/\

13T
BR 3

seo e et sy

v

5 = r .4935
NSPECTION PROCEDURE
! —
- NT
If terminals TE1 and TE2 are connected with terminal E1, DTC is not output or test mode is not acti-
vated.

Even though terminal TE1 is not connected with terminal E1, the check engine warning light blinks.
«  For the above phenomenon, the likely cause is open or short In the wire harness, or malfunction inside
the engine ECU.

1 | Check voltage between terminals TE1 and E1, and TE2 and E1 of check connec-

) tor.
ON PREPARATION:
@ E1 TE2 Turn the ignition switch ON.
CHECK:
=) Measure the voltage between terminal TE1 and E1, and TE2
TE @@ D and E1 of the check connector.
| I\ Juooaf | ok:
(] 1= Voitage: 9 -14V
A11541
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. D .
OK. \ | Check and replace engine ECU
(See page IN-20).

2 | Check continuity between terminal E1 of check connector and body ground.

*M*Mﬂ NG> Repair or replace harness or connector.

oK
S~ ‘*"Tl e !

- s U

3 | Check for open and short in harness and connector between terminal TE1, TE2
| of engine ECU and check connector (See page IN-20).

! _ 1 ) . NG> Repair or replace harness or connector.

‘,f’ {
oK \_ﬁ § ) . ~ —_— L.
|

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

Pre—Heating Control Circuit

CIRCUIT DESCRIPTION

When the ignition switch turns ON, the engine ECU calculates the glow indicator lighting time/heating corre-
sponding to the coolant temperature at that time and turns ON the glow indicator light/glow plug relay.

As the ceramics is used for a glow plug material, the current control is not performed.

syl A
Sec. -r|1 Ti ; Sec_ i
5.9 =1 {120 i
"M@ ‘_-(.:j r / E : -
. - N
N 0 AL =
- L - [11}
_ = 37 \ =
g N \ 2 o
QS £ 21 o
o U]
312 ‘ s
5 08 | 10 < T
— -l A,
-13(8 (28| 55 83
(9) |(46)(82) (131) (181) °F
- # 0 20 40 bt
’ 32)(68)(104 Lle.
— ) (e2)ER)(104) =3 SN
& fre !m(
. ] Water Temperature -+
‘ = o
Az s B .
{ ) A05568
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DIAGNOSTICS - ENGINE __*

WIRING DIAGRAM

00"

ADB508

CHECK:

OK:

Turn the ignition switch ON.

Does the glow indicator light up?

¢ T T B
Driver Side J/B Center J/B Combination meter /m
3 5 2 1 5 5 |GcLow| 1 7 | GiND ot
R GAUGE R-L R-L R—W
. o D (R (0 3(EB) L GO B EY ey
c I A .
= 1 1 J12JiIC 2 | sReL
I=y w B-R
2Ly 11 . E6
AlB-R
o 5 — g, t‘
] B
o !~ - 1| 14
- b ! " -
2
Engihe
Room R/B
- - E - .
3
=
O
- m
2
73
T
2
. 2
_I_ Battery g
= Glow Plug 4 ad \ /
P " A10830
INSPECTION PROCEDURE
1 | Does glow indicator light up?
PREPARATION:

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

o )

Go to step 5.
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DIAGNOSTICS - ENGINE
NG |,3‘ . € - e s .m,._g_]

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

E8 Connector

{S1-1Q ongq 242) hedo OTA s

\Nj

ground.
ON PREPARATION: \
@ GIND (a) Remove the glove compartment (See page ED-25).
: ! {b) Disconnect the E6 connector from the engine ECU
[ﬁﬁ%mgﬁﬁ“ﬁ A (¢) Turn the ignition switch ON.

CHECK:
Measure the voltage between terminal GIND of the engine ECU
connector and body ground.
OK:

Voltage:9-14V

OK>

= B

‘e AT v a  wmAl A

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

3 |Check GAUGE fuse.

-~

¢ Driver Side J/B
STver side A

s | s | s |
s | | i}
[ =

m—— =

GAUGE Fuse
I [—

PREPARATION:

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

Check the continuity of the GAUGE fuse.

OK: “
~ Continuity L %0 ]
NG Check for short in all harness and components

connected to GAUGE fuse.

oot g v e

e =3

ey

Check glow indicator light bulb. !

e )

Replace bulb. ) m‘\i

1/

AN i
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Check for open in harness and connector between combination meter and engine ECU, and com-
bination meter and GAUGE fuse (See page IN-20).

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

-
o et NG Check and replace engine ECU
o > (See page IN-20),
OK - L : N l
art L AWD s nowartad gratne o ‘ . .
~ A=
6 |Are there any DTC being output? -e#oV . 3
= :

Gt YES> Go to relevant DTC chart (See page DI-12).

7 | Check glow plug relay (See page ST-2). — N L
I BV
NG> Replace glow plug relay. |
ez " T
OK A : o2 3007
. f_':‘“l [ SRR B S

ramey e anpraped Mo pe, b P I P L] -

8 | Check voltage between terminal SREL of engine ECU connector and body -
ground at cranking.

PREPARATION:

(@) Remove the glove compartment (See page ED-25).~
{b) Disconnect the E6 connector from the engine ECU.

(¢)  Turn the ignition switch STA. b
CHECK: i

~ | Measure the voltage between terminal SREL of the engine
ECU connector and body ground at cranking.

Y A10924 VOItage: 9-14V S

NG Check and replace engine ECU —
(See page IN-20). et
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(o) ~M

<

Check for open and short in harness and connector between glow plug relay and
engine ECU, and glow plug relay and body ground (See page IN-20). 2

s G

i il

e )

Repair or replace harness or connector.

wid
i

<t

—

10 | Check resistance of glow plug (See page ST-2).

Replace glow plug. -—— (A0, A

e )

H o
LIS

11 Inspect glow plug installation.
- IR~ anT NG> Tighten glow plug. h
OK
b I - o B

12 | Check for open in harness and connector between glow plug relay and glow

l plug (See page IN-20).
| Y NG> Repair or replace harness or connector.

' OK [ - )

Proceed to next circuit inspection shown on
oblem symptoms table
gee page DI-17).

Str
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DIAGNOSTICS — ENGINE

DIEKE-D1

Spill Control Valve Relay Circuit

CIRCUIT DESCRIPTION

The engine ECU controls the fuel injection volume by operating the spill control valve. The spill control valve
is mounted on the injection pump, and open or close the injection pressure releasing port by the solenoid
valve in the spill control valve (During injection; valve is close (ON)). The engine ECU decides the basic fuel
injection volume by the engine rpm and throttle valve opening angle, and calculates the final fuel injection
angle to add the various corrections on the basic fuel injection volume. The engine ECU counts the NE pulse
to detects the angle from injection starts and operates the spill control valve from ON to OFF {The injection
pressure releasing port is open ) at the position which watches the final fuel injection angle. i

AN TEANANANNANNTANNANN
VAV VAVAVAY, \\/\/\/\/\/\/\/\/\/

by

Close (ON) = ot ke & ! SR
SPV
h Open (OFF)  ------ T Fnal fuel -
i injection angle
Plunger :
ol B I

A10832

{See page DI49)

3

2

Injection start N) e s { Acce
WIRING DIAGRAM
Pass Side R/B Engine ECU
i Contvae e S
[ e R_L pI ontrol valve helay e L_B e 13 SV
7 ] 7 E6 r
i R-L 7 7 L L\
5 3
H
i €
§ I 4 E01 ‘ £
- 12[IC3] - A
- —— ear—— o
. f | W e ~ 1 11 -
L R-B
From Terminal 3 of ECD Relay E4

Spill Control Valve

F=3

e e

V4
— i
EO1

A11547
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DIAGNOSTICS - ENGINE .
INSPECTION PROCEDURE
~ . . W,
1 | Check spill control valve relay (See page ED-1 2). -
3 NG> Replace spill control valve relay. :
OK -y 1nninog oz so an |
- HEAN
o

b

2

Check voltage between terminal SVR of engine ECU connector and body ground.

PREPARATION:
(a)
(b)
(©)

irmvat raawtad gn. oV

Turn the ignition switch ON. ©arned A3

Remove the glove compartment (See page ED-25).
Disconnect the E6 connector from the engine ECU.

widl &

N
|

(3)
.

CHECK: &
Measure the vol{age {aetwiaen terminals SVR of the engine ECU
connector and body ground.
" MmN arg iy bl = i
£02478 A02599 Voltage: 9-14V
v 09 Gotostep3. ! .
NG L o of i
AN !
pT———T

ECU, and spill control valve relay and ECD main relay (Marking: ECD).

Check for open or short in harness and connector between spill control valve relay and engine

Check voltage between terminal SVR of engine ECU connector and body ground.

PREPARATION:
(@)
(b) Turn the ignition switch ON
CHECK:

- SVR

@
o
e W

" Fartangeritint’”

connector and body ground.
OK: ;
Voitage: Below 1.5V

J———
e TR R~

BEB6S3

Remove the glove compartment (See page ED-25). '

e ed
R

|
|

s

Measure the voltage between terminals sV of the engine ECU

AQ2477

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

2
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| Ps - .
OK ".F!“' -, [ o m—— “E -
! @i < R 3 I"v |

4 | Check spill control valve (See page ED-9). |

DI-62

sloan
-

NG> Replace spill control vaive.

OK ocrfiatie ] - R : sasans anst
20 ¢

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

ON PREPARATION:
@ E4 Connector (a) Remove the glove compariment (See page ED-25).
(b) Disconnect the E4 connector from the engine ECU.

SPV (¢) Turn the ignition switch ON.
: A , CHECK: -~ wild 0T
rm.mm* \\‘( . | Measure the voltage between terminal SPV of the engine ECU
e connector and body ground.
BE ° Qi o
Aoe% = AD2600 VOItage: 9-14V

OK> Go to step 6. I

: ] 8 vfxlqﬂ‘@!:l v it mpb e Ren s g R L Yo a9k sl

Check for open or short in harness and connector hetween spill control valve and engine ECU,
and spill control valve and spill control valve relay (See page IN-20).
adn invingdnl] g

F~1

6 | Check voltage between terminal SPV of engine ECU and body ground. Q)

PREPARATION:

(@) Remove the glove compartment (See page ED-25).
(b)  Turn the ignition switch ON. Sy
CHECK:

Measure the voltage between terminals SPV of the engine ECU
connector and body ground.
OK:

v "~ Voltage:9-14V
G -

AJ2480 = AQ2601
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A
_q-DI-63

SPV Signal Waveforms g v/ DIV.

]

SPV

TP i lal 1]

I
10 msec./ Division (Idling) acz4ss

B

Reference: INSPECTION USING OSCILLOSCOPE
Duringidling, check the waveform between terminals SPV and
E1 of the engine ECU connector.

HINT:

The correct waveform is as shown.

(See page IN-20).

Check and replace engine ECU
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AIRFILTER ... .ottt
COMPRESSION ...t
VALVE CLEARANCE ................oee
INJECTIONTIMING .....cooviiiaiinininn
— IDLE SPEED AND MAXIMUM SPEED ......
INTAKE CONSTRICTOR CONTROL .......
TIMINGBELT ...
TIMINGGEAR .....covviiiae e
CYLINDERHEAD ...........c.ooiiivnne.
CYLINDERBLOCK . ....viivniiaiaens
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ENGINE MECHANICAL — AIRFILTER - - - - .
¢ AIR FILTER - :
INSPECTION :
1. PAPERFILTER TYPE:
} me e YT ey (a) Inspect the air filter

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

~ Al - =

(b) Clean the arr filter.
Clean the filter element with compressed air.
First blow from the inside thoroughly. Then blow the out- m
side of the filter element.
2. WASHABLE TYPE:
(@) Inspect the air filter.
Visually check that the filter element is not excessively
dirty, damaged or oily.

EMB275

(b} Clean the air i@~ B
(1) Blow dirt off in the filter element with compressed
air.

(2) Submerge the filter element in the water and agitate
it up and down more than 10 times.
(3) Repeat rinsing in clean water until rinsing water is

clear.
‘ & {0) ’ //
(4) Remove excess water by shaking the filter element
- or blowing with compressed air.  ,  ~_ « | |
NOQTICE: H'e) l ,;{\) ~ '
Do not beat or drop filter element. .
(5) Wipe off dust on the air cleaner case interior. '

- DR alimepms  aepmyt [

EM8357 ;

wr
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ENGINE MECHANICAL - COMPRESSION 7V~

€

/YT ©

rorveia it o

=0

axe o a2t iy ’ ER

e

No.1,2,3 Cyl%

No.4 Cylinder e

SST (L Joint)

s04861
A14986

218956

EMOCH2Z

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. DISCONNECT INJECTION PUMP (SPILL CONTROL
VALVE) CONNECTOR

3. DISCONNECT GLOW PLUG WIRE FROM GLOW
PLUG CONNECTOR

NOTICE: bk e ~

In order not to short the glow plug wire, apply vinyl tape

around the terminal. g .

4. REMOVE INTAKE PIPE (See page EM-44)

5. . REMOVE INJECTION PIPES (See page FU—18)/

6. REMOVE INJECTION NOZZLES (See page FU-5) )

3

7. CHECK CYLINDER COMPRESSION PRESSURE
HINT: —
Turn the starter before measuring thé\ajmpression and dis-
charge the foreign objects.
{a) Install SST (attachment) to the injection nozzle hole.
SST  09992-00500
Connect SST (compression gauge) to the attachment.
SST  09992-00024 (09992-00200, 0999200211}
While cranking the engine, measure the compression
pressure
HINT: #) !
Always use a fully charged battery to obtain engine revolution
of 250 rpm or more.
(d) Repeat steps (a) through (c)
NOTICE: d
This measurement Itnust be done in as shorta Igl'me as pos-
sible.
Compression bressure: S
3,040 kPa (31.0 kgf/cmZ2, 441 psi) or more
Minimum pressure: 1,961 kPa (20.0 kgf/cm?, 284 psi)
Difference between each cylinder:
490 kPa (5.0 kgt/cmZ, 71 psi) or less
If the cylinder compression in one or more cylinders is low,
pour a small amount of engine oil into the cylinder through
the injection nozzle hole and repeat steps (a) through (c)
for the cylinder with low compression.
+ If adding oil helps the compression, chances are
that the piston rings and / or cylinder bore are worn
or damaged.

/
for each cylinder.

(e)
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ENGINE MECHANICAL - COMPRESSION

10.
11.

12.

13.

.} « [If pressure stays low, a valve may be sticking or

™ seating improperly, or there may be leakage past -
the gasket.

REINSTALL INJECTION NOZZLES

(See page FU-18)

REINSTALL INJECTION PIPES (See page FU-25)

REINSTALL INTAKE PIPE (See page EM—64)

RECONNECT GLOW PLUG WIRE TO GLOW PLUG

CONNECTOR

RECONNECT INJECTION PUMP (SPILL CONTROL

VALVE) CONNECTOR

START ENGINE AND CHECK FUEL LEAKAGE i

e m

T
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sd M- "vE & ie
Ak Sd‘ P R

™y

MU G T T

A IO PTRANIET BALTY O 8

P13037

P13038

VALVE CLEARANCE

INSPECTION

HINT:

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

1. REMOVE INTAKE AIR PIPE

2. REMOVE INTAKE PIPE (See page EM-44)

3. REMOVE CYLINDER HEAD COVER prot
(See page EM—44)

4. SET NO.4 CYLINDER TO TDC / COMPRESSION

(a) Turn the crankshatft pulley clockwise, and align its groove
with the timing pointer.

(b) Check that the valve lifters on the No.4 cylinder are loose

and valve lifters on the No.1 cylinder are tight.

If not, turn the crankshaft one revolution (360°) and align the
mark as above.

5. CHECK VALVE CLEARANCE T

(a) Check only the valves indicated in the iliustration.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

(2) Record the out-of-specification valve clearance
measurements. They will be used later to deter-
mine the required replacement adjusting shim.

Valve clearance {Cold):

Intake 020-030mm (0008 —-0012n)

Exhaust 025-035mm (0Q10-00141n)

(b)  Turn the crankshaft pulley one revolution (360°) and align
the mark as above (See procedure step 4).

{c) Check only the valves indicated as shown. Measure the
valve clearance. (See procedure in step (a))
T P

L BRI TN
2 o

6. ADJUST VALVE CLEARANCE

(a) Remove the adjusting shim.

(1) Turn the crankshaft to position the cam lob of the
camshaft on the adjusting valve upward.

{2) Using SST, press down the valve lifter.

SST 09248-64011

HINT:

Before pressing down the valve lifter, position the notch on the
exhaust manifold side.




ol

ENOINE WEUHANICAL —  VALVE CLEARANCE *

\ (3) Remove the adjusting shim with small screwdnver
™~ and magnetic finger.

st AT L ko -

(b) Determine the replacement adjusting shim size by using
following the formula or charts:
(1) Using a micrometer, measure the thickness of the m
shim which was removed.
(2) Calculate the thickness of the new shim so the valve
clearance comes within specified value.

T .... Thickness of removed shim
A .... Measure valve clearance

N .... Thickness of new shim i
Intake N=T+(A-025mm(0010mIn})
Exhaust N=T+{A-030mm(0012in})

(3) Select a new shim with a thickness as close as pos-

sible to the calculated values. i
HINT: i !
Shims are available in 17 sized in increments of 0.050 mm
(0.0020 in.), from 2.500 mm (0.0984 in.) to 3.300 mm (0.1299
in.).

(¢} Install a new adjusting shim.
(1) Place a new adjusting shim on the valve lifter.
(2) Remove the SST.
SST 09248-64011
(d) Recheck the valve clearance.
7. REINSTALL CYLINDER HEAD COVER
(See page EM-64)
8. REINSTALL INTAKE PIPE (See page EM—64)
9. REINSTALL INTAKE AIR PIPE

Tk 2 oot i e
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I .
Adjusting Shim Selaction Using Chart P -
INTAKE !
Installed shimn thickngss mm (in )
212812223223 5 BB E R BB E L IR E SR Blelc BR R B2 5 & & RIS (5 R BIRIZ(5 8 218
Massured coarsnce clok sloalololelslalloBleisklElol clelo ek oo clslclelole lelelelelelelelefle ol
(=3 [=]{=] [=R=] =] o (=] Q|oe|a|a [] [=1[=] L= (=2 [=]
81812 8 8138 312 8|3 B RIS R B RIBIS B |58 318 S 5 58 B S B2 B B B RN B B EEIRRIE IR B
mmt'“) SIIG L TER1] AL IR G GG B GG GIGI G I G B G G G Gl i d el Dl el Bl ol Ll 1ol Dacl Lol lardl e B H R B Dacl Borl el o]
0 000 - 0 020 {0.0000 — ¢ 0008) b1lo1 o1k Jor a2l 2losloslosloslazlasl Th i laalah a8 e 6l slasp1f1fe1 21 a6 s 6]6efee 6l 7] A
0021 - 0 040 (0 0008 — 0 0018} o1l o1 olazie2lazloelosloalalaalazf1 1 [t 1jaajaalaal sl 6] 6jasaslas1 1121 keas e 26l ebsla 7la7la7 31
0041 - 0 050 (0 0016 - 0 0024) 1ot o o1 p1jazh 22 belososkabalaali1 1 1alaalaa 6i 6l 6jaslas szt 1121 ekl belze RelaTh T 7B B
0061 - 00BO (0 0024 — HO031} lb1ie1jo7 ot jo1lazja2[azloe oeloelaslealiafi 11111 4ajsa]1 6h 61 6 Msjaslask 21121 aelsa s aej2e 47 a T TR1 B1 k1
0 0B — 0100 (0 0032 - 0 0038) k1611 lo1fazjezoslpepepelaaleaft 1 fi]i 1]11aalaf sh el sfielaslsz1 1 1 lassbebebeleela 7z P11k ls 8
0101 0120 (00040 - D 0047} o1io7 1 [ 2ja2 pelosloe pekalaali i 1]t 12 aal sh 6l 61 elaslasz1 21 1 |1 eskslebeelelzlaz 31 131 B1alg
0121 - 0 140 (0 0048 — 0 0055) o1 jazls2ls2boe osloslszla ka1 i 11 pajaaladfisf st s lasE21 P11 1s6lssa26 D606 71 21 jashshahd
0141 — 0160 {0 0056 — 0 0063) wzlazlszloslosiosla3j3iaal 1[11]i1 hekslaahiaheh s pskslisf 21 1jsaisle2ale2aj47] H1561[31aal4al8l36lad
0161 - 0180 (0 0063 ~ D OOT1) w2ls2bslobloswaliakali i1 1p4pafaa[16h e eBlaslas1 21]21 leelzelz6l26l47a7] 1B1laglksfszs)
0181 - 0189 (0 0071 — 00078} valoelosloelazfaali 110 1]11[salaah she)1shislashsk1 (21 (21 asheebele PEld7 47131 1auahehepeRe
0 200 — 0 300 (0 0079 - 0Q11B) &
0201 - 0320 (00119 - 0 0126) 11117 1[4alaalt 61 6[16]1 6usla5[1 2121121 s6l66 2612626 la1fa1a1]at
0321 - 0340 {00126 - 0 0134) 1144 4al1 61 6]1 61451455121 |21 21 kejeslseRePeP6l 747 larfaran
0 341 - 0 360 (0 0134 - 0 0142) Alaalsafislt6)16laslasias 211 hekelePepelek i 7]a7 1141
0 261 - 0 380 (0 0142 - 0 0150) 4ja4]16nel1 s[aslas]5i21 21121 e 4666 ele 7 7HZE
0381 - 0 400 {0 0160 - Q 0157} heheshslaslas21 121 Mlselasleel26p61 747 3131 81
0401 - 0 420 {0 0168 — 0 016E) a6l slslaspi1f1f1p1lslebebebalaslzia 721311 it
D421 - 0 440 (0 G166 - 0 0173) alskEHER1 1|21 slaelasEe6 a7la7le7 31131 31 4B e
0441 — 0 480 (0 C174 - 0O1B1) slaslsl1[21]21|askela62e 2626147 4 Tl4 731 31 B1 jaslealas
0 461 - 0 480 (0 0181 -0 0183) kelaslz1 121 juslsielealelel7ia7a71[31[31jsl4cl sl 6Be3alaalaslaap 41|41 81
0 481 - 0500 (0 0188 - 0 0197) o121 21 p1jeekel2ei262626] 7731 31 31 1 aBMa 3636 ReR6 a8l 1 |41 11 |14 \
0501 - 0620 (0 0197 - 0 0205} 11 b1 kalasepelrapRala7h 7131 B1 1 jsslache[3ele pelalaaia1 it 1 A1 fad
0521 - 0 540 (0 0206 - 0 0213) 21 spelelzapel26/a7]a707[31 B1[31 laefeafalze e Balaojaalaala 141 A1t 41
0 B41 - 0660 (00213 - 0 0220) ielslac2ehalzel 7la7]a7p1 R1B1askslisRele]islolapalatiar a1 a1 1
0561 - 0580 (00227 - 00278) kelsrehepela7la7la7]31]1 21 pajaskal3slzel36a0ls0l4/41 1[4 1141
0581 - 000 (0 0229 0 0236) elelze pela7la7b131}31]31 46p8[36la6[as s [sajaalar a1 k1l
0801 - D620 (00237 0 0244) Rebsl2els7l 7311 3131 elaBR6 6B RBMAl49 1 [T 4141
6621 - 0640 (00244 0 0262) Zea7la7}a7131 31 E1%Ea4a €3636sopala1fet e k1|1
6 641 ~ 0860 (0 0252 - 0 0260) L7k7lB B lapenelekalickolijaili a1l .
© 661 - 0680 (0 0260 - 0 0268) k7471 b1 B lelaslsalashepauaticlali 1farlat h
0681 -~ D700 (0 0268 — 0 0276) b15101 1 peheeRslepepaajatia a1 a1l
0701 - 0 720 (0 0276 ~ 0 0283) B1B1B1 BE BQFSG slaalaifanfai tjal
0721 - 0740 (0 0284 - 00291) bilslaslsapaiepaloldalala s fa1fatlad S g
0741 - D760 (0 0292 - 0.0299) helslaapsheleaalasfasftlariar i
0761 - 0780 (0 0300 - 00307) slaBepeRekakolaofat 4141141
0 781 - DBOD (00307 _00315) B belsolalaijafatfalad
£ 801 - D 820 (D 0315 - 00323) Bepofaekodak1 a1 st
0821 - 0840 (D 0323 - 00331) olaglanit i1 la1 a1
0841 - 0 B60 (0 0331 - 00339) g4 1kl
0861 - 0 B8O (0 0339 - 0 0346) leolaglaglat a1 41141
0 8B1 - 0500 (0 0347 - 0 O354) 1jad a1 41 ]
0801 — D 920 (00355 0 0362) a1 a1 fat —
0821 - 0 940 (0 0263 - 00370) w1414
0941 — 0 960 (00370 - 00378} a1]a1 s 5
0981 - 0980 (0 0378 — 0 0386) ' b
0881 - 1000 (D 0386 - 00394) .
1001 - 1020 (00394 - 00402) : :
1021 - 1040 (00402 - 0.0409) New Shim Thickness
1041 - 1060 (00410 -0G417) .
10611 08B0 (00418 - 0 0425) Shim Thickness Shim Thickness
1081 — 1 100 {0 0426 — 00433) No. No.
arlf » 01 | 250 (0.0984) | 46 | 295 (0.1161)
4 : . 42 | 255 (0 1004) 26 | 3.00(0.1181)
% 06 | 260(0.1024) | 47 | 3.05(0.1201)
* -t - 14
(3 542 - i 4| 43 | 2.65(0.1043) | 31 | 3.10(0 1220)
4. i o [11 [2.70(0.7063) | 48 | 3.15(0.1240)
44 | 2.75(0.1083) | 36 | 3.20 (0.1260)
N T 8 ¥ | 16 | 2.80(0.1102) | 49 | 325(0.1280)
WA : 45 | 285 (0.1122) | 41 | 3.30 (0.1299)
i
21 | 290(0.1142) |

"“itake valve clearance (Cold):

0.20 - 0.30 mm (0.008 — 0.012 in.}
EXAMPLE: The 2 800 mm {0.1102n.) shim s installed
and the measured clearance is 0.350 mm (0 0138 n.)
Replace the 2.800 mm (0.1102 in.} shim with a new-
No.21 shim.

V03782
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Y S : : L '
. Adjusting Shim Setection Using Chart et !
g i
EXHAUST
I'i Instalied shim thickness — mm (i
Jolslz e leislsElsk glslcls BleFiEEEEEEEIE REE ~lzlelsletslslE e |lTsEElERElEE
. e e e R e e e e lelelR e B e A R A g e o
Measured cloarance eeaéééééga5555.3535gégéééaaéeéééééééésdsSseéééée‘éé
slelelz28elele ala s Ex s R e BlR S BR B B B B BIRIB R RIS BB EE T B ERR TRIRER
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021 - 0040 (D008 - 00016) o1 010101 01 j42[4 2142 43 111 1 lsalsalsahiehsiiplashsls|21 212116 Kal46 26 2626147
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D161 0180 (00063 00071) 51 Jo Jot 01 jon [42[42[42{06 0606 [43143[43[1 11 [11 4a A4 M4 shgﬁ-tspsmm 1 la5 ks kepe|ze|26 7 47 a7]31 1 31
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0821 0840 (0.0323 - 00331) U7[a7[27 31 B 31 [sa Hal4B 6|36 laojatlat a1 a1 |1
T 0841 0860 (0031 00339 h7lazlz i jp1 eelealsapé [36]38 laatar lala1ja1 a1
0861 - 0BS0 (00339 - 0 0346) 4713131131 haaag[enaelze faalaolanand fas 41 41 |41
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0801 _ 0920 (00355 - 0 0362) [31 jas}a8]48 [36laglasfealasar a1larja1
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0561 0980 (00378 - 00386) l4e]a6 e[aclaalasasidi ja1 s 41 MY
0981 - 1.000 (00388  00394) 38364‘9%:_4949,414141 i1t
7001 - 1020 (00394 - 00402) 36lanjsalanlagjar it lal 41
7021 1040 {00402 - 00409) olsgleglat 1 [ [ New Shim Thickness
1.041 - 1060 (00410 - 00417) alealatlarja11ja1
70611080 (00418 00435) a5 [a1 41 [43 a1 Shim |y ckness Shim Thickness
1081 - 1 100 {0.0426 - 00433) a1 [a1 a1 fay No No.
1101 — 1120 {00433 00441) 412141 .
1121 — 114D {00441 — 00449) l1las ot 250 (0'0984) 46 295 (0'1161)
1181 1160 (0048500483 M) 42 | 2,55 (0.1004) [ 26 | 3.00 (0 1181)

06 | 2.60 (0.1024) | 47 | 3.05(0.1201)
i 43 | 2.65 (0.1043) | 31 | 3.10 (0 1220)
- ~ 11 | 2.70(0.1063) | 48 | 3.15(0.1240)
44 12.75(0.1083) | 36 | 3.20(0.1260)
(
(
(

16 | 2.80 (0.1102) | 49 | 3.25 (0 1280)
45 | 2.85(0.1122) | 41 [ 3.30(0.1299)
21 | 2.90 (0.1142)

Exhaust valve clearance (Cold):
0.25 - 0.35 mm (0.010 - 0.014 in.)
EXAMPLE" The 2.800 mm {0.1102 in.) shim is installed and
the measured clearance i1s 0.390 mm {0.0154 in.).
Replace the 2.800 mm (0.1102 in.) shim with & new No.11

shim.
V03783
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INJECTION TIMING

INSPECTION

1. INSPECT INJECTIONTINING'
Using murror, check that the punching line of the injection pump
flange and the upper processing surface of the timing gear case
aligned.

EMOQK-02

2. ADJUST INJECTION TIMING

{a) Remove the cylinder block insulator.

(b) Loosen the bolt holding the injection pump to the injection
pump stay.

(c) Loosen the 2 nuts holding the injection pump to the timing
gear case.

(d} Align the punching line and upper processing surface by
slightly tilting the injection pump.

(e) Tighten the 2 nuts holding the injection pump to the timing
gear case. N
Torque: 21 N-m (210 kgf-cm, 15 ft.1bf) -

{fy  Tighten the bolt holding the injection pump to the injection
pump stay.

Torque: 32 N-m (330 kgf-cm, 24 ft.Ibf)
(g) Reinstall the cylinder brock insulator. | l




"oTias s ENGINE MECHANICAL —  IDLE SPEED AND MAXIMUM SPEED

JC i1 3O ¢ IDLE SPEED AND MAXIMUM
* SPEED
le 1Y fadsald EMOOL-02
e INSPECTION - e
1.  INITIAL CONDITIONS
betannos mat2 nolfmbnt vis to (@) Engine at normal operating temperature

(b Air cleaner installed

All pipes and hoses of air induction system connected

(d) All accessories switched OFF

(e) All vacuum lines properly connected

() ECD system wiring connectors fully plugged

{g) Valve clearance set correctly

{h) Injection timing set correctly m
2. CONNECT TACHOMETER

~ -

e

INSPECT IDLE SPEED ,
Check that the throttle throttle lever move smoothly. =

’
i
p—

A

Check that the throttle lever touches throttle stop screw
when the accelerator pedal is released.
Start the idle speed.
Idle speed: 650 — 750 rpm
If the idle speed is not as specified, check the troubleshooting
(See page DI-3). .
4. INSPECT MAXIMUM SPEED
Throtile Lever | (@)  Depress the accelerator pedal all the way.

anaae] (B)  Check the maximum speed.

Maximum speed: 4,500 — 4,700 rpm
_noiterteutli en? 1o noitizog Amil ¥ if the maximum speed is not as specified, check and replace the
injection pump (See page FU-15).
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INTAKE CONSTRICTOR CONTROL

INTAKE CONSTRICTOR CONTROL

INSPECTION

1.  INITIAL CONDITIONS

(a) Engine at normal operating temperature

(b) A cleaner installed

{c) All pipes and hoses of air induction system connected
(d} All accessories switched OFF

{e) All vacuum lines properly connected

{f) ECD system wiring connectors fully plugged

(g) Valve clearance set correctly

(h} Injection iming set correctly

2. CONNECT VACUUM GAUGES ™™
Using a 3—way connector, connect a vacuum gauge to the Fose
between the actuator and VSV. .

NOTICE: ¥

Always stop the engine when installing or removing the
vacuum gauge, or removing the vacuum hoses.
3. INSPECT COLD ENGINE CONDITION

(a) Startthe engne.

{b) Check that the vacuum gauge in the chambers A and B

el

A11050
will not move.
. qote ¢ 0t teve! ¢ HINT: [ i
it A no vacuum s loaded in the chamber, sub-throttle valve is fully
q open. \ (. -
n - e .
e g 25 2 T ot i

(& S N AN
r"*“”"‘ S I TR E s & H‘*‘u . ,
‘ . . ) , /v’" . s

v b el wva ! / Vo
o 1 et v e ’
T Y . eme -

Fully Closed

& Fully Open

A11051

(¢) Check the lever link position of the illustration.
Standard:
Link is levered lowest position.
(Same position as that before staring)



EM-1T
ENGINE MECHANICAL - INTAKE CONSTRICTOR CONTROL
e 4. INSPECT HOT ENGINE CONDITION ¢
(@) Check that the vacuum gauge in the chambers A and B
will not move during idling.

T e == = "HINT:
" * . As no vacuum is loaded in the chamber, sub-throttle valve 1s
w oo [ully open.
~ ‘ (b) When opening the throttle valve from idling condition,
check that the vacuum gauges of chambers A and B will
-y vanry-aron \
RE A S ¢ Yo raise.
-1— R ~ {c) Check the link position of the lower diaphragm.
o T P Standard:
- ~ &, Link is lowered to lowest position. "
- i (Same position as that before starting) !
1 ¢ (d) When the engine stops (IG OFF) from idling condition,
Y check that the vacuum gauges in chambers A and B will
bt . raise.
a (e) Check the link position of the Iower diaphragm.
A _ Standard: Link is raised to highest position.
v e HINT » :
' B Vacuurn is loaded in the cham%grs A and B of the diaphragm
a . and sub-throttle valve will fully closed.
(H  Afew seconds after the engine stops (IG OFF), check that
the vacuum gauges in the chambers A and B is at zero.
o (@ Checkthe link position of the lower diaphragm.
N ; Standard: Link is lowered to lowest position. ~imiT i
1 HINT:
] g N As the vacuum does not act in the chamber, sub—throttle valve
~ s fully open.
{ 5. REMOVE VACUUM GAUGES i |
\i;f ' Remove the vacuum gauge, and reconnect the vacuum hoses
T -

to the proper locations. -
1810 /
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TIMING BELT - :

‘\
EMORR-02
COMPONENTS . b
VSV for No.1 Intake VSV for No.2 Intake
@ VSV for No.1 intake Constrictor Control ~ Constrictor Control
Constrictor Control Vacuum Hose Connector Connector

o

# x 10

Qi Filler Cap

M e mmmm oo,

PCV Hose l
aTatls |
VSV No.? i Cyhnder Head Cover
«— for Intake ' |
: i 2 _© | Constrictor g™ e
'mpsgilggig = | Control o i i
No.2 Air Hose : -. |
;LE Clamp ’ \ ‘ 1 :- ~E
Accelerator ! ® e No.1 Camshaft '\‘ _/_-—-"” } - ) '
e Cable Bracket l i Timing pE{"f'Y—-"' [l
:&20 @0475)] .-

49 Timing Belt

Timing Belt Cover Clip T 98(1,000,72)

Timing Belt \__
Tensioner..--~~

v

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

_
amb: W . E LT ]
s
[ N-m (kgt-cm, #-Ibf) | : Specified torque |
y ® Non-reusable part - A107TS
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ENGINE MECHANICAL ~ TIMING BELT __ ===~
¢ REMOVAL
ad gt tod HINT |

A10776

. HINT: (B} | =y — - d)

«p
R AN VLA
£ - /\.\ !
1 vead (M \\{ !
- ! '
i e

If replacing the timing belt before the timing belt warning light
comes on, (light comes on after 100,000 km of driving), be sure
to reset the timing belt counter of the speedometer to zero.

e )
’Z,, LC/
<N\ ,

YA

17 REMOVE TIMING BELT COVER |
Remove the 4 bolts, seal washers, 2 clips, timing belt cover and
gasket.

™ ”

2. SETNO4CYL
Turn the crankshaft pulley clockwise, set both No.1 and No.2
camshaft pulley grooves at TDC marks.

|
[
\ ;T
N |
‘&‘\/‘N
frera w ~NTD Yl

3. IF RE-USING TIMING BELT, MARK TIMING BELT ~ |
If reusing the timing belt, draw a direction arrow on the bolt (in
the direction of engine revolution), and place matchmarks on
the pulleys and belt as shown in the illustration.

T = ()] .
E 1) \\/ -
owtaie.al (D) i ~ A . (o)

4.~ REMOVE TIMING BELT TENSIONER }
Alternately loosen the 2 bolts, remove them and timing belt ten-
sioner.
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ENGINE MECHANICAL — TIMINGBELT """

10 mm
Hexagon
Wrench

A10782

P11559

@ soasas

A11215

5. REMOVE TIMING BELT IDLER PULLEY
Using@ 10 mm hexagon wrench, remove the bolt, timing belt
idler pulley and washer.

e

o

6. REMOVE TIMING BELT -
Remove the timing belt from the camshaft timing pulley and
crankshatft pully.

».i R

-

 ——

7. "REMOVE NO.Z CAMSHAFT TIMING PULLEY
Remove the 4 bolts, No.2 camshait timing pulley flange and
No.2 camshaft timing pulley.

P
e

J
P
- - ane e ameag———

AN

8. REMOVE INTAKE PIPE

(a) Disconnect the VSV for the No.1 and No.2 intake
constrictor control connectors. i

{b) Disconnect the vacuum hose from the actuator of the
chamber A. )

(c) Disconnect the vacuum hose from the actuator of the
chamber B. -

(d) Disconnect the vacuum hose from theé 3—way (from vacu-
uim pump).

—— aramn

Remove the 4 nuts and seal washers™™ =%

()  Disconnect the 2 PCV hoses.

Use pliers to pinch the ends of the clamp together until the
lock plate engages the catch.

Make sure the lock plate and catch are engaged securely.
Remove the intake pipe and gasket.

1

5

! . ~
i .
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9. REMOVE CYLINDER HEAD COVER
Remove the 10 bolts, 2 nuts, cylinder head cover and gasket.

f =~ *he push

ng

10. REMOVE NO.1 CAMSHAFT TIMING PULLEY

(a) Hold the hexagonal wrench head portion of the camshaft
with a wrench, and remove the No.1 camshaft timing
pulley bolt.

()

3 in

A .Q
‘- H

‘!a

‘ - [d - T >
(b) Using SST, remove the No.1 camshaft timing pulley.
SST 09950-40011 (09951-04010, 09952-04010,
SST 09953-04020, 09954-04010, 09955-04061)
,_“’
o (c} Remove the set key

A11471
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ENGINE MECHANICAL — TIMINGBELT =~ -

EMI58-01

INSPECTION .

1. INSPECT TIMING BELT

NOTICE: S

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

« Do notallow the timing belt to come into contact with
oil, water or steam. NN M |

+ Do not utilize timing belt tension when installing or re-
moving the mount bolt of the camshaft timing pulley.

If there are any defects, check these points:

(a) Premature parting

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

(b) 1f the belt teeth are cracked or damaged, check to see if
the camshaft is locked.

(¢} |f there 1s noticeable wear or cracks on the bolt face,
check to see if there are nicks on the side of the idler
pulley lock.

(d) If there 1s wear or damage on only one side of the belt,
check the belt guide and the alignment of each pulley.

(e) If there 1s noticeable wear on the beit teeth, check timing
cover for damage and check gasket has been installed
correctly and for foreign matenal on the pulley teeth.

If necessary, replace the timing belt.
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2. INSPECT IDLER PULLEY

(&) Visually check the seal portion of the idler pulley for oil
leakage.

If leakage is found, replace the idler pulley.

(b) Check that the idler pulley turns smoothly.
if necessary, replace the idler pulley.
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3. INSPECT TIMING BELT TENSIONER

(a) Wisually check the seal portion of the tensioner for oil leak-
age.

HINT:

If there is only the faintest trdte of oil on the seal on the push

rod side, the tensioner Is all right.

If leakage is found, replace the tensioner.

= ™~
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(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.

() Measure the pfotrusiond? the push T8d from the housing

end.
Protrusion: 8.1 — 8.9 mm (0.319 — 0.350 In.) l
if the protrusion is not as specified, replace the tensioner.
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INSTALL NO.1 CAMSHAFT TIMING PULLEY

Install the set key to the key groove of the camshaft.
Align the pulley set key with the key groove of the No.1
camshaft timing pulley, slide the No.1 camshaft timing
pulley. -~ N

Temporarily install the No.1 timing pulley bolt.

Hold the hexagon wrench head portion of the camshaft
with a wrench, and tighten the No.1 camshaft timing
pulley boit.
Torque: 98 N-m (1,000 kgf.cm, 7216 — ~ -

Arrrie.
; VRN

INSTALL CYLINDER HEAD COVER

Remove any old packing (FIPG) material.

Apply seal packing to the cylinder head s shown the il-
lustration.

Seal packing: Part No. 08826—0080 or equivalent

7
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Install a new gasket to the cylinder head cover.

Install the cylinder head cover with the 10 bolts and 2
nuts.

Torque: 9 N-m (90 kgf-cm, 78 in..Ibf)

INSTALL INTAKE PIPE

Place a new gasket on the intake manifold.

Connect the air hose and install the intake pipe.

Press the clamp lock together with the pliers and press
down the tip of the lock plate. Carefully let the lock spread
apart. Take care not to let the pliers slip.

Connect the 2 PCV hoses.

Install the 4 seal washers and nuts.

Torque: 12 N-m (120 kgf-cm, 9 ft-1bf)
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(i  Connect the vacuum hose to the acutuator of the cham-

per A.
, s (@) Connect the vacuum hose to the acutuator of the cham-
j e . berB.
(h) Connect the vacuum hose to the 3—way {(from vacuum
pump).

()  Connectthe VSV for the No.1 and No.2 intake constrictor
control connectors.

., ’
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4. INSTALL NO.2 CAMSHAFT TIMING PULLEY |
Align the knock pin of the injection pump drive gear with the
knock pin hole of the No.2 camshaft timing pulley, install the
pulley and No.2 camshaft timing pulley flanges with the 4 bolis.

Torque: 13 N-m (130 kgf-cm, 9 ft.1bf) I
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5. SET NO.4 CYUINDER TO TDC / COMPRESSION

Set the timing pulley at each position. -~
NOTICE: 7
When turning the crankshaft, the valve heads will hit
against the position top. So do not turn it more than neces-

sary.
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6. / INSTALL TIMING BELT l
NOTICE: T |

The engine should be cold. \
HINT: ,

S :
it re—using the timing belt, align the points marked during re-
moval, and install the belt with the arrow pointing in the direction
of engine revolution.

1
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7.  INSTALL TIMING BELT IDLER PULLEY L
(a) Using a 10 mm hexagon wrench, install the washer and
timing belt idler pulley with the bolt.
Torque: 35 N-m (350 kgf.cm, 25 ft.Ibf)
(b) Check that the idler pulley moves smoothly.
If it doesn’t move smoothly, check the idler pulley and washer.

Hexagon
< / Wrench

A10779
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8. SET TIMING BELT TENSIONER
{a) Using a press, slowly press in the push rod using 981 -
9,807 N (100 — 1,000 kgf, 220 —2,205 ibf} of force.

(b) Align the hoses of the push rod and housing, pass a 1.5
mm hexagon wrench through the hoses to keep the set-
ting position of the push rod.

(¢) Release the press.

i
e

9. ' INSTALL TIMING BELT TENSIONER
{a) Temporarily install the timing belt tensioner with the 2
bolts while pushing the idler pulley toward the timing belt.
(b) Tighten the 2 bolts.
Torque: 13 N-m (130 kgf.-cm, 9 #t-Ibf)
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{¢) Remove the 1.5'mim hexagon wrench from the tensioner.
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10. CHECK VALVE TIMING -
Turn the crankshaft pulley clockwise and check that each pulley
aligns with the timing marks (TDC mark) as shown in the illustra-

tion. ~

If the marks do not align, remove the timing belt and reinstall it.
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11. INSTALL TIMING BELT COVER

(a) TRemove any old packing (FIPG) material.

(b} Apply seal packing to the camshaft oil seal retainer and
timing gear cover as shown in the illustration.
Seal packing: Part No. 0882600080 or equivalent |

1IN

P anmmant 9 '
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{c) Install the gasket to the timing belt cover.
(d) Install the timing belt cover with the 4 seal washers, 4
bolts and 2 clips.
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-
COMPONENTS i
: VSV for No.1 intake VSV for No.1 intake VSV fqr No.2 Intake
Constrictor Control Constnctor Control  Constrictor Control
} Vacuum Hose Connector Connector IN

l 9 (90, 78 in..1bf) ]

Filler Cap I——
@ - fx10

PCVPipe

s

o @"&&' & Intake Pipe |

Nerraw ;
PCV Hosej A

: @

No.2 Intake
Constrictor

Clamp £ Control =
; =y Washer ¢
No.2 Air Hose : ® Gasket \
Clamp 5 . |
Accelerator v =""No.1 Camshaft “\ L
- Cable Bracket h—ﬂ(ﬂo ;I;imlng Pulley

|

I

1

1

1

1

1

] -
t e
i

|

1

-

-

Timing Belt Cover

Clip

Y _§S— Clip

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

| N-m {kgf-cm, ft-Ibf) | : Specified torque
y ® Non-reusable part i A10775
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Camshaft Qil Seal
Retainer

159[‘ e
Water Pump Pulley

Drive Belt

Fan
Fulid Coupling

Beanng Injection Pump

Drive Gear
Crankshaft 5
Timing Gear i
9 t J P \b\o% i/
M 3 {u; ! \\ { i )
Drive Gear Seal Snap Ring \\\\ ) - | | i (
Vacuum No 2 Idler 5 / \g,
Pump Sub Gear i
No.1ldler Idler Gear amyS
Sub Gear l It
" Snap Ring
| N Wz Idier Gear Shaft ¢ -\
5 S/ S Y ~ Y3
19 (195, 14) N . -
@ Q £ Wave Washer Y v _,
&= Weve W ' Idler Gear 5
ave Washer ) ;
Thrust Plat Idler Gear Spring ~ ?
rus ale Spl’lng . S «
N-m (kgf-cm, ft-Ibf) | : Specified torque - ’
# Non-reusable part -

* Precoated part A11091
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€ REMOVAL

NOTICE:

. .. When removing the crankshaft pulley and timing gear as
the timing belt Is off and the valve interferes with the piston,
never,turn the crankshaft to the right beyond the dead point
above the No.4 cylinder.

i 1. REMOVE TIMING BELT AND PULLEYS

EM-24

H

VT; (See page EM-13) \ A
| 2. REMOVE DRIVE BELT, FAN AND WATER PUMP
o y PULLEY (See page CO-5) ®
- 3
[+
.. £
. » !
3. REMOVE CAMSHAFT OIL SE\AT HETAINER
Remove the 7 bolts and camshaft ol seal retainer.
' i IR
.3& e
o | | 2 ﬁ"v
=ﬁ A
of L '
] et
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4., REMOVE VACUUM PUMP S, -~
(a) Remove the vacuum hose. 3
(b) Remove the 2 nuts and vacuum pump.
() Remove 2 the O-rings. :
:;:.;Ri—{) *
A muuosY
> i
Vacuum Pump oM
P11675 '
K o AB
5. REMOVE CRANKSHAFT PULLEY
(@) Using SST, remove the pulley bolt and plate. -~
SST  09213-58012 x 2, 09330-00021 j
1508 wi\lhi - ‘ T
e wupOlT 2 "
P11664 _i
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{b)
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Pt

nolt
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(a)

O—Ring

P12111
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Using SST, remove the crankshaft pulley.
SST  09950-50012, (09951-05010, 09952-05010,
09953-05010, 09953—-05020, 09954—-05020)

/ o s
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6. 2} REMOVE TIMING GEAR COVER .
Remove the bolt, nut and washer and disconnect the vac-

uum pipe.
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{¢) Using a screwdriver, pry out the timing gear cover. -

. .
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N
P
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(d) Remove the O-ring.

I
I

o —
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7. CHECK THRUST CLEARANCE OF IDLER GEAR
Usinga dial indicator, measure the thrust clearance.
Standard thrust clearance:
0.06 — 0.11 mm (0.0024 — 0.0043 in.)
Maximum thrust clearance: 0.30 mm (0.0118 In.)
If the thrust clearance is greater than maximum, replace the
thrust plate. If necessary, replace the idler gear and/or idier
gear shaft.
8. REMOVE TIMING GEARS .
NOTICE:
«  The matchmark on each gear faces the front of the en-
~. gine.
+  Take care not to damage the gear teeth when remov-
ing and installing the gears. Do not use parts that are
scratched or damaged, they cause noise. |

! /

/

e —
(a) Remove the cranksNamtming gear..  ~ ~ -

(1} Secure the idler sub—gears to the idler gear with a

service bolt.
Recommended service bolt: o\

Thread diameter 6 mm
Thread pitch 10mm
Bolt length 280mm (1 10m)

HINT:
When removing the idler gear, make sure that the torsional
spring force of the sub—gears has been eliminated by the above
cperation.
(2) Using SST, remove the crankshaft timing gear.
SST 09950-50012 (09951-05010, 09952-05010,
09953-05010, 0995405020}

———

(b) Remove the 2 bolts, thrust plate, idler gear assembly and
idler gear shaft.
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(c) Remove the injgction pump drive gear.
™) Using SST, remove the injection pump drive gear
set nut.
SST  09960-10010 (09962-01000, 09963—00600) 1
(2 Remove the O—ring.

e

~

-

e

P11632 Poom i

swr (3)  Using SST, remove the injection pump drive gear.
SST 09950-50012 (09951-05010, 09952-05010,

ot i 09953-05010, 0995405020}

NOTICE: Y,

«  Tighten the 2 bolts of SST more than 8 mm (0. 31 in. )

A +  Setthe SST so that it is balanced.
o h g Alid74

9. DISASSEMBLY IDLER GEAR - !
(@) Mount the idler gear and No.2 idler sub-gear in a vise.
NOTICE:

Be careful not to damage the gears. ¥ 1{
I

b %\\‘ /"‘

SNl |

P18 Bar

(b) Using SST, turn the No.1 idler sub—gear clockwise and re-
move the service bolt.
SST  09960-10010 {09962-01000, 09963—-00600)

P11694

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

P11687
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Wave (d) Remove the wave washer.

&) Washer (e} Remove the No.1 idler sub—gear.
No.1 idler : () Remove the idler gear spring.
Sub-Gear ' ' (g) Remove the idler gear assembly from the vice and turn it
» upside down.

b

~

RS

(h) Mount the idler gear in a vise.

NOTICE:

Be careful not to damage the gear.

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

ey

P11689 MTRITA

(Y~ ~Remove the wave washer. ~
@ Wave
Washer (k) Remove the No.2 idler sub—gear.

No.1 idler 7 I Remove the idler gear spring.
Sub-Gear . 0 ir 9 pring )

T
i
\\.
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INSPECTION -

1.
(a)

INSPECT IDLER GEAR

Using a cylinder gauge, measure the inside diameter of
the idler gear.

Idler gear inside diameter:

44.000 - 44.025 mm (1.7323 - 1.7333 in.}

P11674

P11676

i

L

Injection
Pump
Drive
Gear
Bearing

P11673

&

qmr:“i!'” r.. 53{ ’q

—LaNe [ RN ) SN

Using a micrometer, measure the diameter of the idler
gear shaft.

Idler gear shaft diameter:

43.955 - 43.990 mm (1.7305 — 1.7319 in.)
Subtract the idler gear shaft diameter measurement from
the idler gear inside diameter measurement.
Standard oil clearance:

0.010 - 0.070 mm (0.0004 — 0.0028 In.)
Maximum oil clearance: 0.20 mm (0.0079 in.)

If the clearance is greater than maximum, replace the gear and

shaft.

~— e
—_f N/ h8
o 4 | & ™~ / s ‘X\ 1

2.

Check that bearing is not rough or worn.
If necessary, replace the bearing. (See page EM-31)

e I L)
e

S

— 1

INSPECT INJECTION PUMP DRIVE GEAR BEARING

a1
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3. CHECK BACKLASH OF TIMING GEARS
Usinga dial indicator, measure the backlash.
Standard gear backlash:
0.02 - 0.15 mm {0.0008 - 0.0060 in.)
Maximum gear backlash: 0.20 mm (0.0079 in.)
If the gear backlash 1s greater than maximum, replace the gears
as a set.

Balance Shaft No.1 x Oil Pump

P11853 P11635
P11652 P11671 P11670

Balance Shaft No.2 x Injection Pump

i 209204
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’ REELAC EMENT
! * HINT: 1 |
There are 2 methods (a and b) to replace the ol seal as follows:

o |
|

!
! ~ ~
I

i
Pape spls
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1. ' REPLACE CRANKSHAFT FRONT OIL SEAL -~ ]

(a) Ifthetiming gear cover is removed from the cylinder block:

(1} Using a screwdriver and hammer, tap out the oil
seal.

]

- :
Oil U ores , ) t
| o

rei~ (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.

40 -
! i ? \,\
P11666 a . .

(b) If the timing gear cover is installed to the cylinder block:
(1) Using SST, remove the oil seal. T3 |

P11658

o™
SST 09308-10010, 09950-20017 R
3 \\ h
T3 -

o mrr— T ——_———_ il

432 (2) Apply MP grease to a new oil seal lip. < k

(3) Using SST and a hammer, tap in the 0il seal until its
surface is flush with the timing gear cover edge.
SST 09214-76011

P11660 = EEN
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P11662

P11659
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2. REPLACE INJECTION PUMP DRIVE GEAR OIL SEAL
(a) f the timing gear cover is removed from cylinder block:
s (1) Using a screwdriver and hammer, tap out the oil
seal.

Sb

53~ (2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the timing gear cover edge.
SST 09223-78010

{3) Apply MP grease to the ol seal lip. N

!

o ki et ——— LS i -

(b} if the timing gear cover Is InstaNed o e tyihdesr block:
(1) Using a screwdriver, pry out the oil seal.

NOTICE:

Be careful not to damage the Injection pump drive gear.

Tape the screwdriver tip.

[
(2) Apply MP grease to the oil seal lip. "
(3) Using SST and a hammer, tap in a new oll seal until
its surface is flush with the timing gear cover edge.
SST 09223-78010 ,

for

-

t - T22

REPLACE INJECTION PUMP DRIVE GEAR BEARING

Using SST, remove the bearing.

SST 09950-40010 (09951-04010, 09952-04010,
09953-04020, 0995404010, 09955-04040)

; !

!
e - ~ ¢

[

3. .
(a)
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(b)

Using SST and a press, press in a new bearing.

S8ST 09214-76011, 09223-00010

Ce

El

f
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Cut—Off Mark

P11790

@ Idler

Gear
No.2 Idler i
Sub—Gear

Spring

Wave
Washer

P11686

Service Boklt

P11690

e

Pi1632

EM15-01

INSTALLATION

1. ASSEMBLE IDLER GEAR

(a) Mount the idler gear in a vise.

HINT: FNy

Install the idler gear with the cut—off mark facing downward.
NOTICE: |

Be careful not to damage the gear.

! s o
L

e ———e s -

(b) install the idler gear spring.

(c) Install the No.2 idler sub—gear.

(d} Install the wave washer.

HINT:

Align the pins on the gears with the spring ends.

(e) Using snap ring pliers, install the snap ring.

()  Using SST, align the holes of the idler gear and No.2 idler
sub—gear by turning the No.2 idler sub—gear clockwise,
and install a service bolt.

SST  09960-10010 (09962-01000, 09963—-00600)

{g) Remove the idler gear assembly from the vice and turn it

upside down.

(h) Mount the idler gear and No.2 idler sub—gear in a vise.
NOTICE:
Be careful not to damage the gears.
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P11688
@ Wave
Washer
No.1 Idler
Sub-Gear
Idler Gear
Spring

P11685

i ‘- e e \“\_ “
AT TR

ALY Ny

P11687

P11693

Remove the service bolt.
=~ )

(i)

¥ .

Y8 o N

. (§)

TRD

®
(k)
()
HINT:
Align the pins on the gears with the spring ends.

Install the idler gear spring.
Install the No.1 idler sub—gear.
Install the wave washer.

* i
N ’ |

3

(m) Using snap ring pliers, install the snap ring.

i D e
~

4

A ~
N

A .

I
- i
‘v? i

ADFS Y

Using SST, align the holes of the idler gear and No.1 idler
sub—gear by turning the No.1 idler sub—gear clockwise,
and install a service bolt. N

SST  09960-10010 (09962—01000, 09963-00600)

2. INSTALL TIMING GEAR -
NOTICE:
+  The matchmark on each gear faces the front of the en
gine.

»  Take care not to damage the gear teeth when remov-
ing and installing the gears. Do not use parts that are

scratched or damaged, they cause noise.

i
1
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{a) Install the crankshaft timing gear.

m

@)

(3)

With the crankshaft key groove facing upward,
install the crankshaft timing gear into the crank-
shaft } . i ¥ \
When doing this, the matchmarks gf the oil pump
drive shaft gear and crankshaft timing gear should
be matched at "1".

Using SST and a hammer, tap in the timing gear.

SST 09223-00010

(b) Install the injection pump drive gear.

(1)
(2)

(3)

(4)
()

Install the set key to the groove of the injection
pump drive shaft.
The matchmarks on the No.2 balance shaft driven
gear should be aligned with 3" marks.

e

N -

s ;¥_ )ﬁx‘_ {{\;\/

; .
i /J \\:;
1‘385’1‘1 /

Install a'néw O—ring to the njection pump drive
gear. . !

tByera . ;

L. I

Install the injection pump drive gear set nut.
Using SST, torque the nut.

s SST 09960-10010 (09962—01000, 09963—-00600)
- Torque: 64 N-m (650 kgf-cm, 47 ft-ibf) ;

oA

{c) Install the idler gear.

(1)

Coat the idler gear shaft with engine cil as shown in
the illustration.
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ly, and mesh the gears.

(4)  Align the fhrust plate set bo

b Lt

%

bolts.

Torque: 50 N-m (500 kgf-cm, 36 ft.Ibf)

i3

. (2) Install the idler gear shaft to the cylinder block.

(3) Align the idler gear assembly timing marks "5” and
"4” with the crankshaft timing gear mark "5” and in-
jection pump drive gear timing mark "4” respective-

(5) Instalt the thrust plate with the 2 bolts. Torque the

-
~o
~ 7
/oy
\
~
837 1

Fat  (6) Remfove the service bolt. =
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P12098

P11679

Vacuum
Pipe piiest

3. INSTALL TIMING GEAR COVER .

(a) Mmstall a new O—ring to the timing gear case.

(b) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the timing
gear cover and cylinder block.

« Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

+«  Thoroughly clean all components to remove all the
loose material.

~' ¢  Using a non-residue solvent, clean both sealing
surfaces.
b
!
f T \, &
f - &
i -
(c) Apply seal packing to the fiming gear cover as shown in

the illustration. .
Seal packing: Part No. 08826-00080 or equivalent

» Installanozzle that has been cuttoa2—3 mm (0 08
— 012 in.) opening.

e Parts must be assembled within 5 minutes of ap-
plication. Otherwise the matenal must be removed
and reapplied.

»  Immediately remove nozzle from the tube and rein-
stall cap.

(d} Install the timing gear cover with the 13 bolts and 2 nuts.
Torque: 13 N-m (130 kgf.-cm, 9 fi.1bf)
| S
Oy ) s
H ‘\Q‘ o

-

Connect the vacuum pipe with the bolt, nut and washer.
Torque: 13 N.m (130 kgf.cm, 9 ft.lbf)

rr——————

(€)
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4. . CHECK INJECTION PUMP DRIVE SHAFT THRUST

3  “GLEARANCE

(a) Temporarily install the No.2 camshaft timing pulley and
flange with the 4 bolts.

(b) Move the No.2 camshaft timing pulley back and forth to
check that the injection pump drive shaft has sufficient

_ thrust clearance.
- Reference: 0.15 — 0.55 mm (0.0059 — 0.0217 in.)

If the thrust clearance is not sufficient, loosen the 2 injection

pump nuts and 3 pump stay bolts, then retighten them.

If the thrust clearance is still not sufficient, remove the timing

gear cover and then reinstall it.

5. INSTALL CRANKSHAFT PULLEY
(@) Align the pulley set key with the key groove of the pulley.
(o) Using SST and a hammer, tap in the pulley.

SST  09214-60010

() Using SST, install and torque the plate bolt.
SST 09213-58012 x 2, 0933000021

6. INSTALL VACUUM PUMP
(a) Install 2 new O-rings to the vacuum pump.
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~ T
Vacuum Pump
PH1675

(b) Install the vacuum pump with the 2 nuts.
Torque: 21 N-m (210 kgf.cm, 15 ft.Ibf)
7. INSTALL CAMSHAFT OIL SEAL RETAINER
(See page EM-64)
8. INSTALL TIMING BELT AND PULLEYS
{See page EM-18)
9. INSTALL WATER PUMP PULLEY, FAN AND DRIVE
BELT (See page CO-8)
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CYLINDER HEAD

L ]
COMPONENTS
VSV for No.1 intake VSV for No.2 Intake
3 Constrictor Control Constrictor Control
- Connector Connector

VSV for No.1 Intake
Constrictor Control

v |
L opsAsel alvx

) 4 @ Lo
_ - PCVPipe } Vacuum Hose
tom '%U
R e
£ "@ / - 1T ) ) ‘a
. ¥ eV Hose — ‘
! - VSV for
* . No.2 Intake
s ) Constrictor
?/ » T Intake Pipe - » Control
Clamp @I 12(120 9) 1—*. e -~
- i i v | Seal Washer
A 2AIrH —B L )
Exhaust manifold | No.2 ArHose Vo ' 4 Gasket
Heat Insulator | R Clam s o \ .
: v P % % ' \_ Accelerator i
i @ G Q "‘. Cable Bracket e
& Turbocharger Heat _ e
- Insulator
. &t
| -
i - :11 O
Exhaust Manifold
and Turbocharge
Assembly 4 [
o4 w
Turbo Water Pipe ©~. i i
< ' e
~~ Y @ Gasket
I Ea
f z Jj * Gasket ' b
Water Bypass Hose R
Turbocharger Stay B
N-m (kgf-cm, ft-Ibf) | : Specified torque g

® Non—reusable part

A11469
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e = .
} Injection Pipe
8 l x10
N \i- Nozzle Leakage
Pipe
. Grommet
' Glow Plug Wire
o BeamoC m—% A Nozze
¥ H A H o
: : Nozzle
. | Grow Piug j 54 (540, 40)
r—”@ Camshaﬁ— — IR 13(130 ) Seat
, See page EM-64 . e
~arprW aqp | 1t 39 (400, 29) , Fuel Hose
2nd Tum 90 ° Vo
Camshaft Oil |3rd Tumsgo® | e ?"””m HoseClamp . _.4,-
Seal Retainer '
Set Key ; Cﬁ # Gasket
No.1 Camshaft p e

Timing Pulley SN -
DB
&r 8 ¢Cylinder @, | A C ’

Tlmlng Belt Cover

AL, 7

Intake Manifold

Head ™ e
Gasket@‘}ég

O A

=7
Cllp—@ = &) : =
’ ' (290, 21)
_— - o EE ]
5 . Ol Dipstick
; \ Guide Assembly
; o
w41
: ~cfege
i Throttle Position ™
Timing Beit i Sensor Connector

Gasket
Clip Check
e Connector
/ O
Timing Belt @ Gasket __@ > v
Tensioner , @
/ r’
’ Water Outlet
[ N-m (kgf-cm, ft-Ibf) | : Specified torque
4 Non—eusable part B — - g -

* Precoated part 0136

Y
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Engine Hanger

Cylinder Head

Shim——&

Combustion Chamber—@

L Ta' Lo

N-m (kgf-cm, ft-lbf) | : Specified torque

¢ Non—reusable part
, % Precoated part

Adjusting Shim

Valve Lifter

Keeper
Spring Retainer

{
Valve Spring |

Spring Seat %

¢ Qil Seal

{d)
-
& 7,
S =
™ A S

Valve Guide
Bushing

Semi Circuler Plug

Valve
JE Y]
¥ }
 [o}
it o i '

T

g (c%‘_:‘-'
‘h"

& (Gasket

i
1
.
i
.
1
1
.
.
1
\
.
]
1
.
1

- J

1

1 [N
.

]

;

r

=%

A11067




EM—34 Donated by Andrew Schauer cruisercult com
'ENGINE MECHANICAL —  CYOINDER HEAD ™™ ™

€ REMOVAL
. 1.  DRAIN ENGINE COOLANT

EM150-01

'3 ge "‘9

2. REMOVE INTAKE PIPE

{a) Disconnect the VSV for the No.1 and No.2 intake
constrictor control connectors.

(b) Disconnect the vacuum hose from the actuator of the

chamber A

(c) Disconnect the vacuum hose from the actuator of the
chamber B

(d) Disconnect the vacuum hose from the 3—way (from vacu-
um pump) A

(e) Remove the 4 nuts and 4 seal washers.

(fy  Usepliers to pinch the ends of the clamp together until the
lock plate engages the catch.
Make sure the lock plate and catch are engaged securely

(g) Remove the intake pipe, PCV hose and gasket

(h) Remove the accelerator cable bracket from the intake
pipe.

()  Remove the VSV for the No.1 and No.2 intake constrictor
control. (See page ED-13)

rures| ()  Remove the bolt and vacuum hose clamp from the cylin-

der head.

REMOVE TURBOCHARGER (See page TC-6)

4. REMOVE INJECTION PIPES (See page FU-5}

W

.
}\ -
A DYy - ) hL U "ﬁ’

- e v D

5. REMOVE WATER OUTLET

(a) Disconnect the check connector.

(b) Disconnect the engine wire clamp.

(c) Disconnect the turbo pressure sensor connector.

(d) Disconnect the water temperature sender gauge connec-
tor.

(e) Remove the 2 nuts, water outlet and gasket.
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6. REMOVE INTAKE MANIFOLD

(a) Disconnect the throttle position sensor connector.

(b} Remove the grommet and nut, and disconnect the gloJ
plug wire.

{c) Disconnect theI engine wire clamp from the venturi.

Lghph";" -

(d) Remove the 8 nuts, oil dipstick guide assembly, intake
manifold and 4 gaskets.

4

[l

q? %l

i

AN ‘ i

; R ﬁ\ - !

. l” E

7. REMOVE NOZZLE LEAKAGE PIPE i

(a) Disconnect the fuel hose from the return pipe. -

(b) Remove the 4 nuts, nozzle leakage pipe and 4 gaskets.

i - Ly §

. :j’ ' ),}/ i

% e iifr ;}/1/ I

|

s

= e = |

EAUTES AN B o

8. REMOVE INJECTION NOZZLES T

Using SST, remove the 4 injection nozzles, gaskets and seats.
SST 09268-64010 (09268-64020)

HINT: i

Arrange the injection nozzles in correct order.

L :

R L el
9. REMOVE TIMING BELT COVER -.~. . A

Remove the 4 bolts, 4 seal washers, 2 clips, timing belt cover
and gasket.

L Er A

¥

‘"::j
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10. SET NO.4 CYLINDER TO TDC / COMPRESSION
Turn the crankshaft pulley clockwise, set both No.1 and No.2
camshaft puiley grooves at TDC marks.

t - l N Ve

1} o —— A R R YA —Par ST

1t. IF RE-USING TIMING BELT, MARK TIMING BELT
HINT:

If reusing the timing belt, draw a direction arrow on the belt (in
the direction of engine revolution), and place matchmarks on
the pulleys and belt as shown in the illustration.

e v e -

12. REMOVE TIMING BELT TENSIONER
Alternately loosen the 2 bolts, remove them and timing belt ten-
sioner.

13. REMOVE TIMING BELT

(@) Turn the crankshaft 90° counterclockwise.

NOTICE: 1 -~ v e

If the timing belt Iis disengaged, having the crankshaft
pulley at the wrong angle can cause the piston head and
valve head to come into contact with each order when you
remove the No.1 camshaft timing pulley (step 16), causing
damage. So always set the crankshaft pulley at the correct
angle.

(b} Remove the timing belt.

14. REMOVE TIMING BELT IDLER PULLEY
Using a 10 mm hexagon wrench, remove the bolt, timing bel:
idler pulley and washer.
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SST

ik

A11525

15.

REMOVE CYLINDER HEAD COVER

Renmove the 10 boits, 2 nuts, cylinder head cover and gasket.

16. REMOVE NO.1 CAMSHAFT TIMING PULLEY
{a) Hold the hexagonal wrench head portion of the camshaft
with a wrench, and remove the camshaft timing pulley
bolt.
-4 3
P i
1 ! i
| . |
i SRR P
(b)” Using SST, réfiove the timing pulley. T
SST 09950-40011 (09951-04010, 09952-04010,
09953-04020, 09954-04010, 09955-04061)
{c) Remove the set key.
A
a| 7 |
o
o= - / /?_r
17. REMOVE CAMSHAFT OIL SEAL RETAINER
(a) Remove the 7 bolts holding the camshatft oil seal retainer
to the cylinder head.
()  Pry out the camshaft oil seal retainer.
~ { o
18. REMOVE CAMSHAFT
(a) Uniformly loosen and remove the 10 bearing cap bolts in
several passes in the sequence shown.
(b) Remove the 5 bearing caps and camshaft.
HINT:

Arrange the bearing caps in correct order.
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ENGINE MECHANICAL - CYLINDER HEAD

504844

19. REMOVE GLQW PLUG CONNECTOR AND GLOW
PLUGS (See page ST-4)

NOTICE: \

This engine uses ceramic glow plugs. To prevent damage

to the glow plugs, do not remove them unless necessary.

e

20. REMOVE CYLINDER HEAD —
(@) Uniformly loosen and remove the 18 cylinder head bolts,
in several passes, in the sequence shown.

NOTICE:
Head warpage or cracking could result from removing
bolts in incorrect order. -

t ;
.

(b) Lift the cylinder head frtm the dowels oh the Cylinder
block, and place the head on wooden blocks on a bench.

HINT:

If the cylinder head is difficult to Irft off, pry with a screwdriver be-

tween the cylinder head and block.

NOTICE: ~

Be careful not to damage the contact surfaces of cylinder

head and block.

Fe—— [P

{ e 347
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1. REMOVE ENGINE HANGER i

A11092

A11094

P12197

A11096

Remove the engine hanger from the cylinder head.
2. REMOVE WIRE CLAMP BRACKET
3. REMOVE WATER TEMPERATURE SENDER GAUGE

.
% N
! ~ e \\

e

4. REMOVE HEATER WATER INLET PIPE .
Remove the bolt, 2 nuts, heater water inlet pipe and gasket.

sy v

5. REMOVE VALVE LIFTERS AND SHIMS
HINT:
Arrange the valve lifters and shims in correct order.

- TS L'

6. REMOVE VALVES

| {a) Using SST, compress the valve spring and remove the 2

keepers.
SST  09202-70020 (09202-00010)
(b) Remove the spring retainer, valve spring, valve and
spring seat.
HINT:
Arrange the valves, valve springs, spring seats and spring re-
tainers in correct order.

(c) Using needle—nose pliers, remove the oil seal.
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7. REMOVE COMBUSTION CHAMBERS

Using 3ST, remove the 4 combination chambers.
SST 0920848010

HINT:

Arrange the combustion chambers in correct order.

8. REMOVE SEMI-CIRCULAR PLUG

Remove the semi—circular plug.
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Gasket Scraper INSPECTION i
1. }LEAN TOP SURFACES OF PISTONS AND CYL-
INDER BLOCK

G° 3

P11637

-+ mott nodh I = Yo qirlo jogr

uViBv wooy

Guide

O Bushing
i 7

P11727

(@) Turn the crankshaft, and bring each piston to the top dead
center (TDC). Using a gasket scraper, remove all the car-

bon from the piston top surface. Y ‘
(b) Remove all the gasket matenal from the top of the cylinder

block. i l
NOTICE: n

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. 5

~ o

~

2. REMOVE GASKET MATERIAL ;
Using a gasket scraper, remove all the gasket matenal from the
cylinder block contact surface.

NOTICE: ¥
Be careful not to scratch the cylinder block contact sur-
face.

ls
E.

|
]
T

3. CLEAN COMBUSTION CHAMBERS

. Using a wire brush, remove all the carbon from the combustion

chambers.
NOTICE: Y ol
Be careful not to scratch the cylinder block contact sur-
face. Y o
L 2

/k-_ ' i / F i

P o)
4> CLEAN VALVE GUIDE BUSHINGS 1

Using a valve guide bushing brush and solvent, clean all the
guide bushings.

*
St r——— S
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P11636

Precision
Straight
Edge

P11626
P11626
P11628
P11627

EMO580

5. CLEAN CYLINDER HEAD o e
Using™soft brush and solvent, thoroughly clean the cylinder

head. - o /
7 T It NN X
x
3 f}\
[ \f -
a0l ) lw \:\i’e P m\\ﬁr

6. INSPECT FOR FLATNESS
Using a precision straight edge and feeler gauge, measure the
surfaces contacting the cylinder block and manifolds for war-
page.

Maximum warpage: 0.15 mm (0.0059 in.)
If warpage is greater than maximum, replace the cylinder head

- vy ¢ <
. NN
. [ Ny
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7. %+ INSPECT FOR CRACKS T
Using a dye penetrant, check the combustion chambers, intake
ports, exhaust ports and surface contacting the cylinder block.
If cracked, replace the cylinder head.

=
01 300 | e,
(, .~ ) .J;}:; ; .
“ " w2~
‘ AN f? F
L e A 1t e -..:b-—-L..L._..
8. + CLEAN VALVES -
(a) Using a gasket scraper, chip off any carbon from the valve
head.

Using a wire brush, thoroughly clean the valve.

YL

S——

|
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9. INSPECT VALVE STEMS AND GUIDE BUSH™GS
(@) —Using a caliper gauge, measure the inside diameies of the
guide bushing.
¢ Bushing inside diameter:
8.010 - 8.030 mm {0.3154 — 0.3161 in.)

(b) Using a micrometer, measure the diameter of the valve

stem.

Valve stem diameter: j
Intake 7975 7.990 mm (0 3140 -0 3146 1n )

Exhaust 7960-7975mm (63134 -03140n)

(c) Subtract the valve stem diameter measurement from the
guide bushing inside diameter measurement.
Standard oil clearance: !

Intake 0 020 — 0 055 mm (0 0008 — 0 0022 i )
Exhaust 0 035 -0 070 mm (00014 -000281n)
Maximum oll clearance:

Intake 0 08 mm (D 0031 1n.)
Exhaust 0 10 mm (0 0039 n }

S
Valve (
Stem
" EM0963 EMO0964 200052
Tz 3vik s ol
el N i
|
445°
L .-
T84 EMO180 oM 471

[

= rar————

e e st

BT

Mérgin Thickness

If the clearance is greater than maximum, replace the valve and
guide bushing. (See page EM-59)

! Y
] ~

. e —— ——— P i

10. INSPECT AND GRIND VALVES
(a) Grind the valve enough to remove pits and carbon.
{b) Check that the valve is ground to the correct valve face

angle. ;
Valve face angle: 44.5°
w {
2 / N /N i
1) . \w\} \Q\ zr‘“!k? ~ i
LEAFIY L8 HUME
tlutifte] o }
v ma

(c) Check the valve head margin thickness.
Standard margin thickness: e

e

Intake 16mm (0063 1n)

Exhaust 17 mm {0067 )

by

1%

¥

EM0D181

Minimum margin thickness:

Intake 11mm (0043 1)
Exhaust 1.2 mm (Q 047 1n )
If the margin thickness is less than minimum, replace the valve.
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o

Overall Length

EM2534

\

Width 5~ 9
O ?f
EMO183 P11630 ?((/&\C

09197

—r—pp—

. IN1.5-19mm ..
EX18-2.2mm

209353

(d) Check the valve overall length.
Standard overall length:
103.29 - 103.69 mm (4.0665 — 4.0823 in.}
Minimum overall length: 102.79 mm (4.0468 in.)
If the overall length is less than minimum, replace the valve

Poro T

) 1| L
/l ’}

aif e Beirre e A

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

NOTICE: - L
Do not grind off more than minimum overall length.

i ;’.%h
(S

11. INSPECT AND CLEAN VALVE SEATS
(@) Using a45° carbide cutter, resurface the valve seats. Re-
move only enough metal to clean the seats.

-4

(b) Check the valve seating position.

Apply a light coat of prussian blue (or white lead) to the

valve face. Lightly press the valve against the seat. Do

not rotate valve.
() Check the valve face and seat for the following:

. If blue appears 360° arocund 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 15—19mm{@0059-00751n}

Exhaust 18—-22mm(0071-0087in}

If not, correct the valve seats as follows:

(1)  If the seating is too high on the valve face, use 30°
'1%""’ and 45° cutters to correct the seat.
S =

¥ ~
[ 3

cxtarr————orn — - - ——

4
|




Donated by Andrew Schauer cruisercult com

EM-55

ENGINE MECHANICAL - CYLINDER HEAD -1

60°
45°
up
i '
IN1.5—-1.9mm

EX1.8-2.2mM peee,

P11634

Deviation

EM0889

EMO801

EMO281

(2) If the seating is too low on the valve face, use 60°
~ and 45° cutters to correct the seat.

e o

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

o

(d)

s
'

[ W P | /

12. INSPECT VALVE SPRINGS

(a) Using a steel square, measure the deviation of the valve
spring.

Maximum deviation: 2.0 mm (0.079 in.)
If the deviation 1s greater than maximum, replace the valve

spring.

(b} Using a vernier caliper, measure the free length of the
valve spring.
Free length: 48.54 mm (1.9110 In.) - i

If the free length 1s not as specified, replace the valve spring.

i
|
Using a spring tester, measure the tension of the valve
spring at the specified installed length.
Installed tension: RN
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.

(©

d

o
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13.
()
(b)

INSPECT CAMSHAFT FOR RUNOUT

Place the camshaft on V-blocks. o ———
Using a dial indicator, measure the circle runout at the
center journal.

Maximum circle runout: 0.06 mm (0.0024 in.) \a

If the circle runout is greater than maximum, replace the cam-

shaft. .
g Uelis B Uty O i V41
i o

taarvm

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

Intake 54 810-54 10 mm (2 1579 -2 1618 n)
Exhaust 56 140 — 56 240 mm {2 2102 -2 2142 1n }

Minimum cam lobe height:

intake 5439 mm (21413 1n)
55 72 mm (2.1837 1n )

If the cam lobe height is less than minimum, replace the cam-

Exhaust

DOPNIAPWY chaft.

Isv ot ah adt o

Yem rvab o,

Camshaft
Bearnng
A11101

wiowved
21 N artt M| | [ —
: ahal 4 - .l .
15. INSPECT CAMSHAFT JOURNALS

Using a micrometer, measure the journal diameter.

Journal diameter:

27.969 - 27.985 mm (1.1011 - 1.1018 in.) _
If the journal diameter Is not as specified, check the oil clear-
ance.

Rk

16. INSPECT CAMSHAFT BEARINGS
Check the bearings for flaking and sconing.
If the bearings are damaged, replace the bearing caps and cyl-
inder head as a set.

&
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Plastigage

Aoz
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17. INSPECT CAMSHAFT JOURNAL OIL CLEARANCE

(@) “Slean the bearing caps and camshaft journals.

(b) Place the camshaft on the cylinder head.

(c) Laya stnp of Plastigage across each of the camshatt jour-
nals.

(d) Install the bearing caps. (See page EM—64)
Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf}

NOTICE: IR

Do not turn the camshaft. A

() Remove the bearing caps.

()  Measure the Plastigage at its widest point.
Standard oil clearance: rueeal
0.025 — 0.062 mm (0.0010 — 0.0024 in.)

t  Maximum oil clearance: 0.10 mm (0.039 in.)

If the oil clearance is greater than maximum, replace the cam-

shaft. If necessary, replace the bearing caps and cylinder head

as a set. LT T - l

(g) Completely remove the Plastigage. e ]

-

18. INSPECT CAMSHAFT THRUST CLEARANCE
(a) Install the camshaft. (See page EM-64)
(b) Using a dial indicator, measure the thrust clearance while
moving the camshaft back and forth.
Standard thrust clearance:
0.08 — 0.18 mm (0.0031 ~ 0.0071 in.)
¢ Maximum thrust clearance: 0.25 mm (0.0098 in.)
If the thrust clearance I1s greater than maximum, replace the
camshaft. If necessary, replace the bearing caps and cylinder
head as a set.
19. INSPECT VALVE LIFTERS AND LIFTER BORES
(@) Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.
Lifter bore diameter:
40.930 - 40.950 mm (1.6114 — 1.6122 in.)

(b) Using a micrometer, measure the lifter diameter.
Lifter diameter:
40.892 - 40.902 mm (1.6099 — 1.6103 in.)
(¢) Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.038 — 0.063 mm (0.0015 — 0.0025 in.)
Maximum oll clearance: 0.08 mm (0.0031 in.)
If the all clearance is greater than maximum, replace the lifter.
if necessary, replace the cylinder head.



EM-58

ENGINE MECHANICAL - CYLINDER HEAD o

intake

P11608
P11609

Measuring

EMBE97

20. INSPECT INTAKE AND EXHAUST MANIFOLDS
Using-a precision straight edge and feeler gauge, measure the
surface contacting the cylinder head for warpage.

Maximum warpage: 0.40 mm (0.0157 in.)
If warpage is greater than maximum, replace the manifold.

-

f Borod -
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21. INSPECT CYLINDER HEAD BOLTS -
Using vernier calipers, measure the minimum outer diameter of
the compressed thread at the measuring point.

Standard outer diameter:

11.8 — 12.0 mm (0.465 - 0.472 in.)

Minimum outer diameter: 11.6 mm (0.457 in.)
If the outer diameter is less than minimum, replace the bolt.

Ao
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Both intake and exhaust

Bushing bore o
diameter mm (in.) Bushing size
13.000 - 13.027

(0.5118 — 0.5129) Use SST
13.050 — 13.077

(0.5134-0.5148) Use O/S 0.05

V03700

A11089

A11100

REPLACEMENT :
1. "REPLACE VALVE GUIDE BUSHINGS |

(a) Using SST and a hammer, tap out the guide bushing.
SST 09201-60011

) |

L O T 3 3 -

-

W s
e

{b) Using a caliper gauge, measure the bushing bore diame-*
ter of cylinder head. |

A

5
!
|
%
J

(c) Select a new guide bushing (STD or O/S 0.05). 1
If the bushing bore diameter of the cylinder head is greater than
13.027 mm (0.5129 in.), machine the bushing bore to the fol-
lowing dimension:
Rebored cylinder head bushing bore dimension: i
13.050 — 13.077 mm (0.5138 — 0.5148 in.)
If the bushing bore diameter of the cylinder head is greater than
13.077 mm (0.5148 in.), replace the cylinder head.

(d) Using SST and a hammer, tap in a new guide bushing un-
til there is 12.8 — 13.2 mm (0.504 — 0.520 in.) protruding
from the cylinder head.

SST 09201-60011

| Lo

i
Sl

(e) Using a sharp 8 mm reamer, ream the guide bushing to
obtain the standard specified clearance {See page
EM-51) between the guide bushing and valve stem.
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2. REPLACE CAMSHAFT OIL SEAL
HINT: ™
; There are 2 methods (a and b) to replace the oil seal which are
as follows:
(a) ifthe camshaft oil seal retainer is removed from the cylin-
der head: N
(1) Using a screwdriver, tap out the oil seal. ~

! ¢
P12467 i

S

R4~ (2)  Using SST and a harfiher, tap in a new seal until its
surface is flush with the oil seal retainer edge.
SST  09223-46011 !

(3) Apply MP grease to the oil seal lip. k\}
/

P e
R

G -
P12457 500 1A AR

{b) If the camshaft oil seal retainer is installed to the cylinder
head: i - e
(1)  Using a screwdriver, pry out the oil seal. @
NOTICE: —— -
Be careful not to damage the canishatt. Tai:e the screw-
driver tip. i L

o~

lgy .27 -

L _

aoTeN

art i

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

(3) Using SST and a hammer, tap in the oil seai until its
surface is flush with the oil seal retainer edge.

SST 09223-46011

L

P11§610 P
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. REASSEMBLY l
n-t HINT J—
«  Thoroughly clean all parts to be assembled.
« Beforeinstalling the parts, apply fresh engine oil to all slid-
ing and rotating surfaces.
« Replace all gaskets and oil seals with new ones.

ENGINE MECHANICAL - CYLINDER HEAD -+~

¢ e
Vi
l SO, O O !
! L L |
» SELECT COMBINATION CHAMBER SHIM "'""}
(@) If using new combustion chamber:

(1)  Using a micrometer, measure the thickness of each
used combustion chamber at the position shown in
the illustration. !

(2) Measure the thickness of the new combustlon
chamber the same way as In (a). /v i

(3) From the thickness of the new chamber subtract the

¢ thickness of the used chamber in order to select the
appropriate shim thickness from the table beiow.
ar Difference in chamber thickness
= New chamber thickness — Used chamber thickness
mm (in.)

Difference in chamber thickness Shim thickness required
mm {(in ) mm (in }

Pius 0 02 — Minus 0 02
(Plus 0 00068 - Minus 0 0008}

Minus Q Q3
{Minus 0 0012)

Minus § 04 —Minus 0 07
- - - o (Minus 0 0016 — Minus 0 0028)

No shim required

0.05 (0 0020) or no shim required

0.05 {0 0020)

. Minus 0 08
(Minus 0 0031) 0 05 (0 0020} or 0 10 (0 0039}
. Minus 0 09 —Minus 0 12 o !
Fole? (Minus 0 0035 — Minus 0 0047) i 0100 0039) rn
5+ NOTICE:
Do not use two 0.05 rm {(0.0020 in.) shims instead ot oneI
0.10 mm (0.0039 in.) shim.

(b) If reusing combustion chamber: Vb |

Install the combustion chamber back in its original posi-

G hEp T, oA GAT E5ETT e T tion.
J
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A11105

SST

P12197

2. INSTALL COMBUSTION CHAMBERS

(a) Atign the knock pin of the combustion chamber with the
notch of the cylinder head.

(b) Using a plastic-faced hammer, tap in the combustion
chamber.

{c) T Using a dial indicator, measure the protrusion of the com-
bustion chamber from the cylinder head.
Protrusion:

Minus 0.03 — Plus 0.02 mm
(Minus 0.0012 - Plus 0.0008 in.)

If the protrusion is less than specified, adjust with shims. 7
Shim thickness:

0.05 mm (0.0020 in.) . "\

fi+2 0,90 mm (0.0039 in.) ’ .

If the protrusion Is greater than specification, replace the cham-

ber and recheck the protrusion.

g

L n o a - R T
1]
i
: 1
3. INSTALL VALVES
(a) Install the oil seal. e

(b) Install the vaive.

(¢) Install the spring seat.
(d} Install the valve spring.
(e} Install the spring retainer.

() Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST  09202-70020 (0920200010}
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(g) Using a plastic—faced hammer, lightly tap the valve stem
ip to assure a proper fit. '

i

4, INSTALL VALVE LIFTERS AND SHIMS

(a) Install the valve lifter and shim.

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

5. INSTALL WATER TEMPERATURE SENDER GAUGE
6. INSTALL WIRE CLAMP BRACKET

|
| _
]

[

s

v

[ S NI Tetw 4

7. INSTALL SEMICIRCULARPLUG ~ = |
(a) Remove any old packing (FIPG) material. !
(b) Apply seal packing to the semi circular plug as shown.
Seal packing: Part No. 08826-00080 or equivalent
{c) Install the half circular plug to the cylinder head.
* s, "

¥

s —p— 8 o A

Y A11107 prnse kA

-~ i

8. INSTALL HEATER WATER INLET PIPE
Install a new gasket, the heater water inlet pipe with the 2 nuts
and bolt.

b » .

A11092 [ o —

9. INSTALL FRONT ENGINE HANGER
Install the front engine hanger to the cylinder head.
Torque: 41 N-m (420 kgf-cm, 30 ft.Ibf)

A11065
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X Measuring Point

Tip
3 N3

t

EMBE28

Measuring

ﬁ: Protrusion
P11866

209218

EM13-01

INSTALLATION
1. CHECK PISTON PROTRUSION AND SELECT CYL-
INDER HEAD GASKET

(@) Check the piston protrusions for each cylinder.
(1)  Clean the cylinder block with solvent. | _ ~;
(2) Sent the piston of the cylinder to be measured to
shghtly before TDC. Y Y .
(3) Place a dial indicator on the cylinder block, and set
the dial incicator at 0 mm (Q in.).

HINT:  seet ~ :m e = e
»  Use a dial indicator measuring tip a shown in the illustra-
tion.

» ' Make sure that the measuring tip is square to the cylinder
block gasket surface and piston head when taking the
measurements.

(4) Find where the piston head protrudes most by slow-
ly turning the crankshaft clockwise and counter-
clockwise. O S T U A .

. ———tn o A

(5) Measure each cylinder at 2 places as shown in the
Hlustration, making a total of 8 measurements.

(6) For the piston protrusion value of each cylinder, use
the average of the 2 measurements of each cylin-
der.

Protrusion: 0.08 — 0.33 mm (0.0031 — 0.0130 in.)

{(When removing piston and connecting rod assembly)

If the protrusion is not as specified, remove the piston and con-

necting rod assembly and reinstall it.

J { R S PR R
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< Hole Number

M

1)3”

P11530

(b) Select a new cylinder head gasket.
HINT™
There are 5 types of cylinder head gasket (hole number 1 to 5)
installed at factory, but only 3 types for supply parts (hole num-
ber "1”, "3” and "5"), so when replacing the gasket select from
one of 3 types above.

installed cylinder head gasket thickness:

Hole number "1~ 080—090 mm {0 0315-0.0354 In))
Hole number "3” 090—-100mm{00354-00394In}
Hole number 5" 1 00—1 10 mm (0.0394 — 0.0433 1n.)

Select the largest piston protrusion value from the mea-
surements made, then select the appropriate cylinder
head gasket according to the table below.

Piston protrusion  mm (in ) Gasket size
008 -0 12 (0.0031 — 0 0047) Use’1’
013 -0 22 {0.0051 — 0 0087) Use 3"

0 23 - 0.33 (0.0091 — 0 0130) Use "5"

2. SETNO.4 CYLINDER TO TDC / COMPRESSION
Turn the crankshaft pulley, and align the TDC mark of the timing
gear cover with the No.2 camshaft timing pulley.

'K

1= "l -

3. PLACECYLINDER HEAD ON CYLINDER BLOCK 1

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

NOTICE: | a

Be careful of the installation direction. i

(b} Place the cylinder head in position on the cylinder head
gasket. ’ ;

. hy

b Y

- roven <recw—— T
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i

1513 7 5 5 4 1012 18

A11108

90°

90
I

Front
Painted Mark

A11109

A7

A4

4. INSTALL CYLINDER HEAD BOLTS
HINT™
»  The cylinder head bolts are tightened in 3 progressive
steps (steps (b), (d) and (g)). .
+  If any bolts 1s broken or deformed, replace it.

(a) Apply a light coat of engine oil on the threads and under 1
the heads of the cylinder head bolts. .

(b) Install and uniformly tighten the 18 cylinder head bolts, in
several passes, In the sequence shown. ‘
Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf) ‘

\

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

(d) Retighten the cylinder head bolts 90° in the numerical or-
der shown.

(e) Retighten cylinder head bolts by an additional 90°.

(i  Check that the painted mark is now facing rearward.

5. INSTALL GLOW PLUG AND GLOW PLUG CONNECE-
TOR (See page ST—4)

6. ° INSTALL CAMSHAFT ~~ — -

. (@) Place the camshaft on the cylinder head, facing the key
groove upward.
! )
. \
(b} Install the 5 bearing caps in their proper locations.
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() Install and uniformly tighten the 10 bearing cap bolts m
~several passes in the sequence shown.
Torque: 18 N-m (185 kgf-cm, 13 ft.lbf)
7. 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 camshaft
oil seal retainer and cylinder head.
»  Using a razor blade and gasket scraper, remove all

AN1115 the old packing (FIPG}) material from the gasket sur-

.

faces and sealing groove.
> «  Thoroughly clean all components to remove all the
loose materal.
« Using a non-residue solvent, clean both sealing
surfaces.

L

3

CORRECT WRONG

Packing

(b) Apply seal packing to the camshaft oil seal retainer as
shown in the illustration.
Seal packing: Part No. 0882600080 or equivalent
. Install a nozzle that has been cuttoa 2 -3 mm (0.08
—0.12 in.) opening.
HINT:
Avoid applying an excessive amount to the surface.
»  Parts must be assembled within 5 minutes of ap-

12098 plication. Otherwise the material must be removed

and reapplied.
« Immediately remove nozzle from the tube and rein-
stall cap. A |

v by
"Rahésve

504549

(c) Apply adhesive to 2 or 3 threads of the mounting bolt end.:
Adhesive:
Part No. 08833-00070, THREE BOND 1324, . |
or equivalent :
(d) Install the retainer with the 7 bolts. |
Torque: 10 N-m (100 kgf.cm, 7 ft-Ibf) i
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LR I

1.5 mm
Hexagon
Wrench

P22744
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8. INSTALL NO.1. CAMSHAFT TIMING PULLEY

(a) ‘“tmstall the set key to the key groove of the camshaft.

(b)  Align the pulley set key with the key groove of the cam-

- shaft timing pulley, slide the camshaft timing pulley.

(c) Temporarily install the timing pulley bolt.

(d) Hold the hexagon wrench head portion of the camshaft
with a wrench, and tighten the camshaft timing puiley bolt.
Torque: 98 N-m (1,000 kgf-cm, 72 ft-1bf)

NI Sttt

9. SET NO.4 CYLINDER TO TDC / COMPRESSION
Set the timing pulley at each position.
NOTICE:
When turning the crankshaft, the valve heads will hit
against the piston top. So do not turn it more than neces-
sary.
10. INSTALL TIMING BELT IDLER PULLEY
(a) Using a 10 mm hexagon wrench, install the washer and
timing belt idler pulley with the bolt.
Torque: 35 N-m (350 kgf-cm, 25 ft-Ibf)
(b} Check that the idler pulley moves smoothly. =
If it doesn’t move smoothly, check the idler pulley and washer.

i c L Y A

} ! Rree g

11. INSTALL TIMING BELT

NOTICE: E
The engine should be cold.

HINT:

If re—using the timing belt, align the points marked during re-
moval, and install the belt with the arrow pointing in the direction
of engine revolution.

12.-~ SET TIMING BELT TENSIONER ’

(a) Using a press, slowly press in the push rod using 881 -
9,807 N (100 — 1,000 kgf, 220 — 2,205 Ibf) of force.

(b} Align the holes of the push rod and housing, passa 1 £

mm hexagon wrench through the holes to keep the set-

» ting position of the push rod. G

)

(c} Release the press. R

i (%
~ A
H >
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13. INSTALL TIMING BELT TENSIONER

(@) Temporarnly install the timing belt tensioner with the 2

« bolts while pushing the idler pulley toward the timing belt.
(b} Tighten the 2 bolts.

Torque: 13 N.-m (130 kgf.cm, 9 ft.Ibf) ,

(c) Remove the 1.5 mm hexagon wrench from the tahsioner.

/
/

ey 2
- AR i

14. CHECK VALVE TIMING

Turn the crankshaft pulley clockwise and check that each pulley
aligns with the timing marks (TDC mark) as shown in the illustra-
tion.

If the marks do not align, remove the timing belt and reinstall it.

arcts ®

15. INSTALL TIMING BELT COVER
(a) Remove any old packing (FIPG) material. .
(b) Apply seal packing to the camshaft oil seal retainer and
timing gear cover a shown in the illustration. s
Seal packing: Part No. 08826-00080 or equivalent
(¢} Install the gasket to the timing belt cover. i
(d) Install the timing belt cover with the 4 seal washers, bolt
and 2 clips.
16. CHECK AND ADJUST VALVE CLEARANCE
(See page EM-4)
17. INSTALL CYLINDER HEAD COVER t5) —I
(a) Remove any old packing (FIPG) material. :
(b) Apply seal packing to the cylinder head as shown in the
llustration.
Seal packing: Part No. 08826-00080 or equivalent |
(c) Install the gasket to the cylinder head cover. j
(d) Install the cylinder head cover with the 10 bolts and 2
<+ nuts. Uniformly tighten the bolts and nuts in several
+ Passes. . _ 4
Torque: 8 N-m (90 kgf.-cm, 78 in..Ibf}
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504578

S04841

18. INSTALL INJECTION NOZZLES -
(a) Place the nozzle seats and new gaskets into the injection
nozzle holes of the cylinder head.
(b) Using SST, install the injection nozzles.
SST 0926864010 (09268—64020)
Torque: 54 N-m (540 kgf-cm, 40 ft-1bf)
NOTICE:
Over torquing could cause nozzle deformation and needle
adhesion or other defects.

o B A e

19. INSTALL NOZZLE LEAKAGE PIPE

(a) Install 4 new gaskets and the leakage pipe with the 4 nuts.
Torque: 30 N-m (300 kgf-cm, 22 ft-1bf)

(b) Connect the fuel hose to the return pipe.

P -

T

20. INSTALL INTAKE MANIFOLD g ﬁ;

(a) Place 4 new gaskets in position on the cylindér head.
NOTICE:

Be careful of the installation direction.

(b) Connect the ol dipstick guide assembly.

i

S¥Eer

{c) Install the intake manifold with the 8 nuts and oil dipstick
Uniformly tighten the nuts in several passes.
Torque: 29 N-m (290 kgf.cm, 21 ft.Ibf)

(d) Connect the engine wire clamp to the venturi.

{(e) Install the glow plug wire with the nut and grommet.

(fi  Connect the throttle position sensor connector.

’ )
)
-

S B et Ry et

]
4
ﬁ

21. INSTALL WATER OUTLET

{a) Install a new gasket and the water outlet with the 2 nuts.
Torque: 13 N-m (130 kgf-cm, 9 ft-1bf)

(b) Connect the water temperature sender gauge connector.

(c} Connect the turbo pressure sensor connector.

(d) Connect the check connector.

{¢) Connect the engine wire clamp. . i

22, INSTALL INJECTION PIPES (See page FU-13)

23. INSTALL TURBOCHARGER (See page TC-16)

ve——————
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24. INSTALL INTAKE PIPE y

(@) Install the VSV for the No.1 and No.2. intake constnctor

= control. (See page ED-13)

(b} Install the accelrator cable bracket to the intake pipe
Torque: 20 N-m (204 kgf-cm cm, 15 ft.Ibf)

(¢) Place a new gasket on the venturi.

(d) Connect the intake pipe and PCV hose.

¢

Fm ey nn OF wie b ‘

(e) Place the clamp lock together with the pliers and press
down the tip of the lock plate. Carefully let the lock spread
apart. Take care not to let the pliers slip.

(H Install the 4 seal washers and nuts. %
Torque: 12 N-m (120 kgf.cm, 9 ft.1bf)

(g) install the vacuum hose clamp with the bolt to the cylinder
head. "

P11700

il [

(h) Connect the vacuum hose to the actuator of the chamber
A.

(i)  Connect the vacuum hose to the actuator of the chamber
B.

(i  Connectthe vacuum hose to the 3—way (from the vacuum
pumpy.

(k) Connect the VSV for the No.1 and No.2 intake constrictor
control connectors. . )

sosazn| 25. FILL WITH ENGINE COOLANT

26. START ENGINE AND CHECK FOR LEAKS
27. RECHECK ENGINE COOLANT LEVEL AND OIL LEV-
o EL
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CYLINDER BLOCK

COMPONENTS
Alternator
D G\@)O Alternator Bracket i
) T o
“""' . & Gasket
Engine Speed ™

= Sensor Connector

Water Pump Cover
Drive Belt

Cylinder Block
Insulator

-

i Injection Pump

[ Connector Reslstor

Connector

Fuel Temp.
Sensor

Vacuum Pipe
Connector

Timing Control
Valve Connector

' ™ & QilFilter

& Gasket Ol Pressure Switch
Connector

Qil Cooler Cover

16 (160, 12)

Engine Wire
Clamp

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
y & Non—reusable part Engine Qil Drain Hose

B09499
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RELEngine Mounting Bracket

@a\%

* O—Rlng
"% Water Inlet T
Thermostat

.

-
e 7
- Alternator " LH Engine
Ajusting Bar T Mounting Bracket
3 P *
Driven Bracket
% Gasket
Oll Pump
10, 1 . ol
Snap Ring (Timing Gear Case)
No.2 idler -
qed paread | Sub Gear -
Idler Gear R I
50 (500, 36) No.1 Idier e
Sub Gear @ ;
Snap Ring ._ /’ Idler : e )

ALY Gear| :

f\. e Wave Shat! o

N Idler Gear Washer L
== IdIerGear Spring ' Timing Gear Cover

o ¢
W sher .\
t o

Plate # Crankshaft

Front Ol Seal Lt Injection Pump
Drive Gear
Crank Shaft
Timing Gear

Crankshaf Pulley
[363 (3,700, 2668) | —® ‘.‘}m e

Plate Washer M Vacuum @—0 Injection Pump N T Nl

__ Pump Drive Gear Oll Seal e
[ N'm (kgf-cm, ft-Ibf) |: Specified torque # O-Ring ‘- s
y ¢ Non-reusable part N 809500
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Piston Ring (No.1 Compressio .
Piston Ring Piston Ring (No.2 Compression)
(Side Rail and Expander) P|5ton Pin :
Piston 0 Snap Ring B
€ Snap Rng——q

©— Connecting Rod Bushing Flywheel
Connecting Red Cylinder Block Oil Orifice

#0il Seal ¢

Connecting Rod Bearing

Balance Shaft -
Thrust Washer __.-1~

UpperMam Rear QIl Seal Retainer
Bearing i Cylinder Block

LH Blance Shaft

Balance Shaft
Driven Gear

Upper Crankshaft
Thrust Washer

: Crankshaft
Check Valve -

' %7 Lower Main Bearing
Connecting Rod Bearmg—-—‘—@, T%b Main Bearing Cap

Connecting Rod Cap ——ﬁ——%

See Page EM-21 : ?:tealaa(g_st&)Eh;—Tr
;5:’21? (3036?2) P Lower Crankshaft 2nd Turn 90°
ne um | & . Thrust Washer :
- ®Gasgket '

3N

| 8(80,69In.-1bf)

¥ 3 -

. mnitanin] - 8 x22 ..
Oil Pan 2

. QGaSket__@ m— Low Engine Qil Level
' Warning Sensor Conneacotor

m\

[ N-m (kgf-cm, ft-Ibf) | : Specified torque K

+ Non-reusable part
¥ * Precoated part A10137
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P11696

DISASSEMBLY

1.
2.

"BEMOVE CLUTCH COVER AND DISC !
REMOVE FLYWHEEL

Remove the 8 bolts and flywheel. '

3.

L %)

!
.|
i

5 SN B
REMOVE REAR END PLATE

Remove the bolt and end plate.

4. INSTALL ENGINE TO ENGINE STAND FOR DIS-
ASSEMBLY
5. REMOVE TIMING BELT AND PULLEYS
(See page EM-13) '
6. REMOVE CYLINDER HEAD
(See page EM-44) ,
7. REMOVE ALTERNATOR AND ALTERNATOR BRACK-
ET (See page CO-5)
8. REMOVE WATER PUMP (S&& page to=5) —
9. REMOVE INJECTION PUMP (See page FU-18)
10. REMOVE OIL COOLER (See page LU-21) ™
11. REMOVE TIMING GEARS (See page EM-24)  _- . |
12. TIMING GEAR CASE (See page LU-7) i
13. REMOVE WATER INLET AND THERMOSTAT &
(See page CO-11)
14. REMOVE WATER TEMPERATURE SENSOR ;
15. REMOVE ENGINE MOUNTING S
16. REMOVE OIL PAN -
17. REMOVE PLUG HOLE -
i
i d e
,?,/\;S,_\ , -
™~ 3
foN |
|1 / \//, G
18. REMOVE REAR OIL SEAL RETAINER ~— |

Remove the 5 bolts and retainer. '
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V! e {
RH Balance A
Shaft

Balance
Shaft

P12246

Balance Shaft
Dnven Gear .

Thrust

P12247

19. CHECK THRUST CLEARANCES OF RH AND LH BAL-
RNCE SHAFTS OF ENGINE BALANCER

Using a dial indicator, measure the thrust clearance while mov-

ing the balance shaft back and forth.
Standard thrust clearance: .
0.065 - 0.140 mm (0.0026 — 0.0055 in.)
Maximum thrust clearance: 0.25 mm (0.0098 in.)

If the thrust clearance i1s greater than maximum, replace the bal-

ance shaft thrust washer.

If necessary, replace the balance shaft.

20. REMOVE RH AND LH BALANCE SHAFTS

{a) Remove the 2 bolts and RH balance shaft. /

(p) Remove the 2 bolts and LH balance shaft.

.,
o

/‘y

e —

v . !

21. DISASSEMBLE RH 'AND LH BALANCE SHAFTS
(a) Mount the weight of the balance shaft in a vise.
NOTICE:

Be careful not to damage the balance shaft.

(b) Remove the bolt, balance shaft driven gear and thrust
washer.

22. CHECK CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while mov-
ing the connecting rod back and forth.
Standard thrust clearance: ™~ -t
0.10 - 0.30 mm (0.0039 - 0.0118 in.) N4
Maximum thrust clearance: 0.40 mm (0.0157 in.) -
If the thrust clearance is greater than maximum, replace the
connecting rod assembly. If necessary, replace the crankshaft.

ke,

e -
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23. REMOVE CONNECTING ROD CAPS AND CHECK OIL
~CLEARANCE
(@) Using a punch or numbering stamp, place matchmarks on
the connecting rod and cap to ensure correct reassembly.
(b) Remove the connecting rod cap bolts.

th oA

{c} Using the 2 removed connecting rod bolts, pry the con-
necting rod cap back and forth, and remove the connect-

ing cap.
HINT: } ‘ l
Keep the lower bearing inserted with the connecting rod cap.
(d} Clean the crank pin and bearing. t

(e} Check the crank pin and bearing for pitting and scratches.
If the crank pin or bearing is damaged, replace the bearings.
If necessary, grind or replace the crankshaft.

|
() Lay a strip of FJIastigage across the crank pin. - |
(@) Install the connecting rod cap with the 2 bolts. | 4 |
P i

(See page EM-94} - ‘

1st
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf) -
2nd Turn 90 ° '
NOTICE: LA T s
Do not turn the crankshaft. X b ;
P11785 T P ol v i

(h) Remove the 2 bolts, connecting rod cap and lower bear-
ing. (See procedure (b) and (c} above)

s et iy

(i) Measure the Plastigage at its widest point. '
Standard oil clearance: N !
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.) v ] !
Maximum oil clearance: 0.10 mm (0.0039 in.)

if the oll clearance 1s greater than maximum, replace the bear-

ings. If necessary, grind or replace the crankshaft.

P11784 l

b
Plastigage
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i HINT: .
If usindra standard bearing, replace it with one having the same
¥-3 number. If the number of the bearing cannot be determined, se-
a2 lect the correct bearing by adding together the numbers in-
‘ printed on the crankshaft and connecting rod, then selecting
the bearing with the same number as the total. There are 5

- sizes of standard bearings, marked "2”, "3, "4”, ”5” and "6” ac-
cordingly.
Number Marked
Cylinder block 1 2 3
Crankshaft 112]3(1]2{3{1]2|3
Use bearing 2|3[(4|3/4|5|4|5|686
v EXAMPLE: Cylinder block "2" + crankshaft "1
= Total number 3 (Use bearing "3")
Y e e, AT1053
Reference
Mark 1,2 or 3 Connecting rod big end inner diameter:
Mark "1” 62 014 — 62 020 mm (2 4415-2 4417 n )
Mark "2" 62 020 — 62 026 mm (24417 —2 4420 1)
Mark 3’ 62 026 — 62 032 mm (2 4420 — 2 4422 1n )
Crankshaft 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 )
v No.1 At10s3 Mark '3” 58 982 — 58 988 mm (2 3221 -2 3224 n )
Standard sized bearing center wall thickness:
Mark 2" 1486 — 1 489 mm (0 0585 — 0 0586 I )
~ Mark 3 1 489 ~ 1 492 mm (0 0586 — 0 0587 n )
Mark "4" 1492 — 1 495 mm (0 0587 — 0 0589 1n )
Mark '5" 1495 —1 498 mm (0 0589 ~ 0 0590 1n }
Mark 6" 1498 — 1 501 mm (0 0590 — 0 0581 1n )

() Completely remove the Plastigage. .

i r
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24. REMOVE'PISTON AND CONNECTING ROD AS-
SEMBLIES

(@) Using a rnidge reamer, remove all the carbon from the top
of the cylinder.

(b} Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

Q ™ / HINT: .
Ridge Reamer «  Keep the bearings, connecting rod and cap together.
" —~ eroar| ® Arrange the piston and connecting rod assemblies in cor-

rect order.



Donated by Andrew Schauer cruisercult com EM-79
ENGINEMECHANICAL - CYLIINDER BLOCR™ '~

drieg fe ‘2l is on

P11753

P11743

25. CHECK CRANKSHAFT THRUST CLEARANCE
Usifig a dial indicator, measure the thrust clearance while prying
the crankshaft back and forth with a screwdriver.

Standard thrust clearance:

0.040 - 0.240 mm (0.0016 — 0.0094 in.)

Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance 1s grater than maximum, replace the
thrust washers as a set.

Thrust washer thickness:

STD 24302480 mm (0 0957 -00976 In )
U/S 0250 2555 -2605mm (0100601026 1n)
U/S0125 2493 -2543 mm (00981 -010011n)

.

b

A s b — -

26. REMOVE MAIN BEARING CAPS AND CHECK OiL
CLEARANCE A
(a) Uniformly loosen and remove the main bearing cap bolts

in several passes, in the sequence shown.
L Tt '
1

i ! +
SO ER By

4

(b) Using the removed main bearing cap bolts, pry the main
bearing cap back and forth, and remove the main bearing
caps, lower bearings and lower thrust washers (No.5
main bearing cap only). }

HINT: .

»  Keep the lower bearing and main bearing cap together.
*  Arrange the main bearing caps and lower thrust washers
in correct order. X

i - _ ot

13

(c) Lift out the érankshaft.

HINT:

Keep the upper bearings and upper thrust washers together

with the cylinder block.

(d) Clean each main journal and bearing.

() Check each main journal and bearing for pitting and
scraiches.

If the journal or bearing is damaged, replace the bearings. If

necessary, grind or replace the crankshatt.
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Place the crankshaft on the cylinder block.

tay a strip of Plastigage across each journal.

Install the main bearing caps. (See page EM-94)

1st

Torque: 49 N-m (500 kgf-cm, 36 ft-Ibf)

2nd Turn 90 °

NOTICE:

Do not turn the crankshatft.

(i) Remove the main bearing caps. (See procedure (a} and
=~ (b) above)

(i) Measure the Plastigage at its widest point.

Standard clearance:

STD: 0.036 — 0.054 mm (0.0014 - 0.0021 in.)

U/S 0.25 and U/S 0.50:

0.037- 0.077 mm (0.0015 — 0.0030 in.}

Maximum clearance: 0.10 mm (0.0039 in.)

M
(@
(h)

-

HINT: T
If replacing the cylinder block subassembly, the bearing stan-
dard clearance will be:

0.036 — 0.054 mm (0.0014 — 0.0021 in.)
If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or replace the crankshaft.
HINT:
If using a standard bearing, replace it with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers im-
printed on the cylinder block and crankshaft, then selecting the

rnea———-" e ——— - St =

.bearing with the same number as the total. There are 5 sizes

of standard bearnngs, marked "2, "3”, "4”, "5” and "6” according-
ly. i
t

Number Marked
Cylinder block 1 2 3 |
Crankshaft 1123112311213
Use bearing 213|413 /4|5]4!5]686
EXAMPLE: Cylinder block "2" + crankshaft "1"
= Total number 3 {Use bearing "37)
Y A11058

Reference
Cylinder block main journal bore diameter:

Mark "1
Mark "2"
Mark "3"

75000 — 75 006 mm (2 9528 — 2 9530 1n )
75006 —75 012 mm (29530 -29532n )
75012-75 018 mm (29532 -2 95351n)
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Crankshaft journal diameter:

“Mark "1 69 994 — 70 000 mm (2 7557 =2 7559 1n )
Mark "2” 69 988 — 69 994 mm (2 7554 -2 7557 n )
Mark "3” 69 982 — 69 988 mm (2.7552 —2 7554 1n )

Standard sized bearing center wall thickness:

Mark "2” 2,479 -2482mm (0 0976 -0 977 1)
Mark "3 2482 — 2485 mm (0 0977 -0 0978w )
Mark '4” 2 485 -2 488 mm (0 0978 - 00980 )
Mark 5" 2 488 — 2 491 mm (0 0980 - 00981 1n)
Mark '6" 2491 -2 494 mm (0 0981 - 0 0982 in.)

P11939

Q— Cylinder Block
bete I Onfice
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(k} Completely remove the Plastigage.

27. REMOVE CRANKSHAFT

(a) Lift out the crankshaft.

(b) Remove the upper bearings and upper thrust washers
from the cylinder block. i

HINT: N * b

Arrange the main bearng caps, bearings and thrust washers in

correct order. ,

28. REMOVE CHECK VALVES AND OIL NOZZLES —
Remove the 4 check valves and oil nozzles. '

A e (d)

nruB gene —4—

%

e
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29. REMOVE CYLINDER BLOCK ORIFICE T
Remove the cylinder block orifice from the cylinder block. ‘i

Lo

30. CHECK FIT BETWEEN PISTON AND PISTON PIN
Try to move the piston back and forth on the piston pin.
If any movement is felt, replace the piston and pin as a set.
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31. REMOVE PISTON RINGS

(@) Using a piston ring expander, remove the 2 compression
rings and il ring.

(b) " Remove the coil by hand.
HINT:
Arrange the rings in correct order only.

P11745 2

32. 'DISCONNECT CONNECTING ROD FROM PISTON

(@) Using a small screwdriver, pry off the snap ring form the
piston. /

(b) Gradually heat the piston to approx. 60°C (140°F).

Snap Ring

P11747

{c) Using a plastic—faced hammer and brass bar, lightly tap
out the piston pin and remove the connecting rod.

HINT:

«  The piston pin are matched set. ~ N

» Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.

¥
r
I3
3
]
+

EMB525 o —
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Gasket |NSP ECT'ON .
Scraper 1. CLEAN CYLINDER BLOCK
(a) Remove the gasket material. \
Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block. l
(b) Clean the cylinder block. A o 1
Using a soft brush and solvent, thoroughly clean the cylin-
[ der block. ) ;
Prisas| - e b o - I
2. INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
Precision - " FLATNESS
Straight Edge L ,
/‘i Using a precision straight edge and feeler gauge, measure the
“F" surfaces contacting the cylinder head gasket for warpage.
- ? Maximum warpage: 0.10 mm (0.0039 in.) |
’ If warpage Is greater than maximum, replace the cylinder block.
| T |
/Feeler U '
EE T SRR LN L - I
oo o ) ) i R :
(b - o 0 - ot ~ —~ :
o i j R 5
J 0 o o) b 57 - l
1 L
TR2L 28 =o oI Py =
_/‘«—\_4——\_/—\_1—\—\_/—\—‘ N \“\\ I e
\‘"\a.\"\ \\i‘ v (/ !

A11057

P11744

-
Mark1,20r3

P11742

vt

-~

3. INSPECT CYLINDER FOR VERTICAL SCRATCHES
Visually check the cylinder for vertical scratches.

If deep scraiches are present, rebore all the 4 cylinders. f nec-
essary, replace the cylinder block.

-

'

4. INSPECT CYLINDER BORE DIAMETER i
HINT: -4

There are 3 sizes of the standard cylinder bore diameter,
marked "1, "2” and "3” accordingly. The mark is stamped on the
top of the cylinder block.
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D Thrust
Direction

@ Axal
Direction

Front <

10 mm
(0.38in.)

Middle

10 mm
{0.39 in.)

I I
Diameter

it W L

A11058

3 i
STD Mark 96 000 -96 010 MM (37795-3 7799 In)
STD Mark 96 010 — 96 020 mm(3 7799 -3 7803 n )
STD Mark 96 020 —96 030 mm (3 7803 -3 7807 in }

SRS /4
Ridge Reamer

i ~

P11937

P1174%

ebnefe ¢

% [

__ Cylinder
Block Orifice

nsih o

P11737
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Using a cylinder gauge, measure the cylinder bore diameter at
positfons A, B and C in the thrust and axial directions.
Standard diameter: -

Maximum diameter:

STD 96 23 mm (3 7886 n )
/S 050 96 73mm (38083 m)
Q5075 96 96 mm (3 81371n)
0/S 100 97 23 mm (3 8279 In.)

If the diameter 1s greater than maximum, rebore all the 4 ¢ylin-
ders. If necessary, replace the cylinder block.

L
/ \\—x\ \ .
v\-\ ‘f\\l \\.{/ B
’ P Nos N
e LN
5. REMOVE CYLlNDER\HIDGE -

If the wear is less than 0.2 mm {0.008 in.}, using a ridge reamer,
grind the top of the cylinder.

SenTia
i

6. INSPECT MAIN BEARING CAP BOLTS

. Using vernier calipers, measure the minimum diameter of the

compressed thread at the measuring point.

»+  Standard diameter: e

; 13.500 - 14.000 mm (0.5315 - 0.5512 in.)
Minimum diameter: 12.60 mm (0.4961 in.) .-

If the diameter 1s less than minimum, replace the bolt.

| -~ L

T -

‘

7. * INSPECT CYLINDER BLOCK ORIFICE
Visually check that the orifice is not clogged. 4,13
. — 5,0

ot F=EET

p—"y

.,
NP e
" ‘
[AFYY |
ViU A

9

Frit ‘

¥

(= 1/




- EM-85
ERGHEWEEHANICAL - CYLINDER BLOCK e

8. CLEAN PISTON .
(a}) Using a gasket scraper, remove the carbon from the pis-
ton top.

Gasket
Scraper

P11741

r o« B e L

(b} Using a groove cleaning tool or broken ring, clean the pis-
ton ring grooves.

i

Piston

P11740

B i —

(¢} UsTrg solvént and a brush, thoroughly clean the piston.”
NOTICE: E
Do not use a wire brush. .

1 A i ~F

LELIEY ’

9. INSPECT PISTON AND PISTON RING

(a) Inspect the piston 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, 58.8 mm

- {2.315 in.) from the piston head.

Piston diameter:

t

-
= i

o imirrariis e s it v STD Mark 1 95940 -95950 mm (3 7772-377761n)
o My vyt
ih it ) STD Mark 2 95950 -95 960 mm (37776 -377791n}
e e Ry
N STD Mark 3 95.960 — 95 970 mm (3.7779 -3 7783 In )
0/S050 96 440 — 96 470 mm (3 7968 — 3 7880 In.)
Q/8075 96 690 — 96 720 mm (3 8067 - 3 8079 1n )
/5100 96 840 — 96 970 mm (3.8165—3 8177 n )

(2) Measure the cylinder bore diameter in the thrust

directions. (See page EM-94)
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No.1 Ring

Feeler
Gauge

New Piston Ring

P11739

P11754

- 120 mm
{4.721n.)

!

A11080

(3) Subtract the piston diameter measurement from the
. cylinder bore diameter measurement.
Standard oil clearance: ) -
0.050 - 0.070 mm (0.0020 - 0.0028 in.)
Maximum oil clearance: 0.14 mm (0.0055 in.)
If the il clearance is greater than maximum, replace all the 4
pistons and rebore all the 4 cylinders. If necessary, replace the
cylinder block. -
HINT: —
(Use new cylinder block) Use a piston with the same number
mark as the cylinder bore diameter marked on the cylinder
block.

.

A

e

DETIHR

(b) Inspect the piston ring groove clearance.
(1) No.1ring:
Install a new No.1 piston ring to the piston. Using a
feeler gauge, measure the clearance between new
piston ring and the wall of the ring groove.
Ring groove clearance (No.1):
0.060 — 0.110 mm (0.0024 — 0.0043 in.) ~ e

e

S

l(pl-ﬂ e

T (2) No.2and oil ring:
Using a feeler gauge, measure the clearance be-
tween the new piston ring and the wall of the ring

groove.
Ring groove clearance (No.2 and oil ring):
No 2 0060— 0100 mm {0 0024 - 0 0039 in )
ol 0020 — 0 060 mm (0 0009 — 0 0024 1n )

If the clearance is greater than maximum, replace the piston.

(c) Inspect the pistoh ring end gap.

(1) Insert the piston ring into the cylinder bore.

(2) Using a piston, push the piston ring a little beyond
o the bottom of the ring travel, 120 mm (4.72 in.) from
- the top of the cylinder block.
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(3) Using a feeler gauge, measure the end gap.

~Standard end gap:
No 1 0 350 — 0 570 mm (0 0138 — 0.0224 n )
No 2 0 400 — 0 600 mm (0 0157 - 0 0236 1n )
Qi 0200 -0500mm (0 0079-001971n)

Maximum end gap:

No.1 1 03 mm {0 0406 In )
No 2 110 mm {0 04331}
il 087 mm {0 0343 mn )

If the end gap 1s greater than maximum, replace the piston ring.
If the end gap is greater than maximum, even with a new piston
ring, rebore all the 4 cylinders or replace the cylinder block.

(d) Inspect the pistion pin fit. L
At 80°C (176°F), you should be able to push the piston
w ~ pin into the piston pin hole with your thumb.

LS -

ui - iy
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(e) Using arod aligner and feeler gauge, check the connect-

ing rod alignment.

(1) Check for bend.

Maximum bend:

0.03 mm (0.0012 in.) per 100 mm (3.94 in.)
If bend i1s greater than maximum, replace the connecting rod as-
sembly.

amg: (2)  Check for twist. ¢ T
Maximum twist: i
0.15 mm {0.0059 in.) per 100 mm (3.94 in.) |
If twist 1s greater than maximum, replace the connecting rod as-
sembly.
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(f)  Using vernier calipers, measure the minimum diameter of
the compressed bolt at the measuring point.
Standard diameter:
8.400 -~ 8.600 mm (0.3307 — 0.3385 In.)
Minimum diameter: 8.20 mm (0.3228 in.)
If the diameter 1s less than minimum, replace the connecting rod
bolt.

ey

(g) Inspect the piston pin oil clearance.
(1) Using caliper gauge, measure the inside diameter
of the connecting rod bushing.
Bushing inside diameter:
34.012 - 34.024 mm (1.3391 - 1.3395 in.}

" 12) " Using a micrometer, measure the piston pin diame-
ter. Y
+ Piston pin diameter:
34.000 - 34.012 mm (1.3386 — 1.3391 in.)
(3} Subtract the piston pin diameter measurement from
the bushing inside diameter measurement.
Standard oil clearance: i
0.008 - 0.0016 mm (0.0003 — 0.0006 in.) ' =3\
Maximum oil clearance: 0.03 mm (0.0012 in.)
If the oil clearance is greater than maximum, replace the bush-
ing. If necessary, replace the piston and piston pin as a set.

4N A R

o i

H
!

[N

10. INSPECT RH AND LH BALANCE SHAFT
(@) Using cylinder gauge, measure the inside diameter of the
balance shaft bearing.
Bearing inside diameter (from front side):

No 1 42 000 - 42 020 mm (1 6535~ 1 6543n )
No 2 41 000 —41 020 mm (1 6142 -1 8180 .n)
No 3 32 000 — 32 020 mm (1 2598 — 1 2606 In )
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(b)  Using a micrometer, measure the diameter of the balance
staft main journals.
Main journal diameter (from front side):

No 1 41 941 —41 960 mm {1 6512—16520n )
No 2 40 931 — 40 950 mm (1 6115—161221n )
No 3 31 941 — 31 960 mm {1.2575—1.2583 1n )

(c) Subtract the balance shaft main journal diameter mea-
surement from the balance shaft bearing inside diameter
measurement.

Standard oil clearance:

No 1 0040 - 0079 mm {0 0016 -0 0031 i)
No 2 0 040 — 0 079 mm (0 0016 — 0 0031 In)
No 3 0 050 — 0.089 mm (0 0020-000351n )

Maximum oil clearance:

No 1 018 mm {00071 1n)
No 2 019 mm (0 00751n)
No 3 018 mm (00071 1n)

If the clearance is greater than maximum, replace the cylinder

e e e e e~ eeemne DlOCK @nd balance shaft.

P11734

~ha -t

11. INSPECT CRANKSHAFT FOR RUNOUT
{a) Place the crankshaft on V-blocks.
(b) Using a dial indicator, measure the circle runout at the
center journal.
Maximum circle runout: 0.06 mm (0.0024 in.) -
If the circle runout is greater than maximum, replace the crank-
shaft.

12. INSPECT MAIN JOURNALS AND CRANK PINS

(a) Using a micrometer, measure the diameter of each main
journal and crank pin.
Main journal diameter:

STD 69 982 — 70 000 mm (2 7552 -2 75591 }

U/5025 B9 745~ 69 755 mm (2 7459 - 27463 1n )

U/S 0 50 69 495 — 63 505 mm (2 7360 -2 73641 )
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~+ Crank pin diameter:

%70 58 982 — 58 000 mm (2 3221 — 2 32281n )
U/S 025 58 745 — 58 755 mm (2 3128 -2 31321n )
U/s 050 58 495 - 58 505 mm (2 3028 -2 3132 )

If the diameter is not as specified, check the oil clearance (See
page EM-75) 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 crankshatt.
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1.  REPLACE OVERSIZED (O/S) PISTONS
HINT:

«  Bore all the 4 cylinders to the O/S piston outside diameter
+  Replace all the piston rings with ones to match the O/S
pistons.
(a) Keep the O/S pistons.
Q/S piston diameter:

0/S 050 96 440 — 96 470 mm (3 7968 — 37980 n )
.82 1 - 0/8 075 96 690 — 96 720 mm (3 8067 — 38079 In )
0/S 100 96 940 — 96 970 mm (3 8165 -38177.n)

J———

. ——
]

; Ton |
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( ) Using 2 micromele); mBase Be Dision Jameler 30 iy
angles to the piston pin center line, 58.8 mm (2.315 in.).

from the piston head. - .
(c) Calculate the amount each cylinder is to be rebored as fol-
lows: ; ‘

Size to be rebored = P + G — H e
P = Piston diameter -
C = Piston clearance
AY1067 0.050 - 0.070 mm (0.0020 — 0.0028 in.)
H = Allowance for honing o )
n 0.02 mm (0.0008 in.) or less
(d} Bore and hone cylinder to calculated dimensions.
- Maximum honing: 0.02 mm (0.0008 in.)

NOTICE:
Excess honing will destroy the finished roundness.

!

A

i o
(= s ; rvw* —'i
2. REPLACE CONNECTING ROD BUSHING
(@) Using SST and a press, press out the bushing.
—— S8T —_| SST  09222-67010 (09222-06010, 09222-06030) |

EMB8319
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s |
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(b)

(c)

(d)

(e)
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ENGINEMECHANICAL - CYIINDERBLUCK

Using a round file, lightly file off any roughness from the
small end of the connecting rod.

Attach the bushing to SST with the ball of SST inside the
ol hole of the bushing.
SST  09222-67010 (09222-06020)

Align the oil holes of a new bushing and the connecting
rod.

e T~
™ \ -
/
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mm O o o~
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Using SST and a press, press in the bushing.
SST 09222-67010 (09222-06010, 0922206020,
09222-06030)

i

*ort 3

Using a pin hole grinder, hone the bushing to obtain the
standard specified clearance (See page EM-83) be-
tween the bushing and piston pin.

\od
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(@) Checkthe piston pin fit at normal room temperature. Coat
~the piston pin with engine oil, and push it into the connect-
ing rod with your thumb. N'J
3. GRIND AND HONE MAIN JOURNALS AND/OR CRA
PINS '
Grind and hone the main journals and/or crank pins to the fin-
ished undersized diameter (See page EM—-83).
Install new main journal and/or crankshaft pin undersized bear-
ings. o ) )
4. REPLACE CRANKSHAFT REAR OIL SEAL ——j
HINT: .
There are 2 methods (A and B) to replace the oil seal which are
as follows.
(a) If the rear oil seal retainer is removed from the cylinder

block:
(1) Using a screwdriver and hammer, tap out the oil
seal. | ¢ g | ° %
s - J
-~ (2) Using SST and a hammer, tap in a new oil séal until
" its surface 1s flush with the rear oil seal retainer
“ edge. !
SST 09223-15030, 09252-10010 :
(3) Apply MP grease to the oil seal lip. A
N\
N !

%

I

(b) Ifthe rear oil seal retainer is installed to the cylinder block:
(1} Using a knife, cut off the oil seal hp.
(2) Using a screwdriver, pry out the il seal.

NOTICE: | 11

Be careful not to damage the crankshaft. Tape the screw-

driver tip. ! \//
|

- AT

1

(3) Apply MP ¢re%se to ITetv oil seal lip.
(4) Using SST and a hammer, tap in the oil seal until its

surface is flush with the rear oil seal retainer edge.
SST 09223-15030, 09252—-10010

p
!
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Cil Ring Ends

EM0242

Iy ieag

Piston Ring
Expander

A11062

REASSEMBLY.

HINT: b

»  Thoroughly clean all parts to be assembled.
«  Before installing the parts, apply fresh engine ol to all slid-

ing and rotating surfaces. 5 NN

*  Replace all gaskets, O-rings and oil seals with new parts.
. ASSEMBLE PISTON AND CONNECTING ROD

(a) Install a new snap ring on one side of the piston pin hole.

(b) Gradually heat the piston to 80°C (176°F).

i
!
1
H

i

(¢) Coat the piston pin with engine ail. -

(d) Align the front marks of the piston and connecting rod,
and push in the piston pin with your thumb.

(e) Install a new snap ring on the other side of the piston pin
hole.

s

&
i -
ar f"} i T e,
1
i Pl

——— o A

INSTALL PISTON HINGS }

(a) Install the coill by hand.
(b} Install a piston ning expander, install the oil ring.

-4

vaage

-

HINT:
Face the end gap of the oil ring in the opposite direction of coil
joint.

A} I

S

{c) Using a piston ring expander, install the 2 compression
rings with the code mark facing upward.

Code mark:
No 1 1N
No 2 2N
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R 3 T
Bearing Claw
~
$m -
i -./ A 18]

Oil Ring No.2 Ring ~shown.

NOTICE:
Do not align the ring ends.

Front

Mark 6

. \.‘) Coil

No.1 Ring P24z - o

3 INSTALL BEARINGS
Bearing Claw

rod or connecting cap.

rod cap.

(d) Position the piston rings so ™ ** the -~ - il 2% 88

~aiih

(a) Align the bearing claw with the groove of the connecting

(b) Install the bearings n the connecting rod and connecting

nans ,
]

. ——

g5 AR

der block.

nozzles and check valves.
Torque: 25 N-m (260 kgf-cm, 19 ft-Ibf)

¥
i
1

P A ar————

5. INSTALL OIL NOZZLES AND CHECK VALVES
(a)  Align the pin of the oil nozzle with the pin hole of the cylin-

Y A11063

G Cylinder Block | 4 INSTALL CYLINDER BLOCK ORIFICE 1
T Onfice Install the cylinder block orifice to the cylinder brock. ;
: TERC <4 i

= f) e
O \ p A
o
%) \ - - ¢ b
¢
P12244 - _n_"'/‘mm»j

(b) Install the oil nozzle with the check valve. Install the 4 oil

]
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ENGINE MECHANICAL _— _ CYLINDER BLOCK

Main Bearing
P11781

P12t01

Thrust Washer

Cylinder
Block

P11651

P12243

Y 7 a
}

P13113

6. INSTALL MAIN BEARINGS
(@) “Alignthe bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

(b) Algn the bearing claw with the claw groove of the main
bearing cap, and push in the 5 lower bearings.

7. PLACE CRANKSHAFT ON CYLINDER BLOCK

Place the crankshaft on the cylinder brock.

8. INSTALL UPPER THRUST WASHERS -

(a) Push the crankshaft toward the front (rear) side.

(b) Install the 2 thrust washers to the No.5 journal position of
the cylinder block with the oil grooves facing outward.

N — L]
e !
= 2y

a
o

g

EprTEA

PLACE MAIN BEARING CAP AND LOWER THRUST
WASHERS ON CYLINDER BLOCK

(a) Install the 2 thrust washers on the No.5 bearing cap with
the grooves facing outward. #

// / T — ol U"'--.-
TN

| /o )

(b) Install the 5 main bearing caps in their proper locations.
HINT:
Each bearing cap has a number and front mark. N

9. 1

10. INSTALL MAIN BEARING CAP BOLTS 4

HINT: |
«  The main bearing cap bolts are tightened in 2 progressive

steps (steps (b) and (d)). ) - ™

« If any one of the main bearing cap bolt is broken or de-
formed, replace it. e "
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EM-97

Painted
90° Mark
— s [r
Front o=
» S\ R
Wy,
).
PNTS
Piston Ring
Compressor
~,

Front Mark
(Arrow)

Y A11064

Front Mark
{Protrusion)

(a) Apply a light coat of engine oil on the threads and . er
the heads of the main bearing cap bolits. ¢
(b) Install and uniformly tighten the 10 bolts of the main bear-
,  ing caps In several passes, in the sequence shown.
Torque: 49 N-m (500 kgf-cm, 36 fi.1bf)
If any one of the main bearing cap bolts does not meet the
torque specification, replace the main bearing cap bolt.
(c) Mark the front of the main bearing cap bolt with paint.
|

(1) Retighten the main bearing cap bolts 80 ° in the nu-
merical order shown above.

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

(3) Check that the crankshaft turns smoothly.

(4) Check the crankshaft thrust clearance(See page
EM-91).

11. INSTALL PISTON AND CONNETTING ROD AS-
SEMBLIES

Using a piston nng compressor, push the correctly numbered

piston and connecting rod assemblies into each cylinder with

the front mark of the piston facing forward.

He 4

“ ot

- P Yt

12. PLACE CONNECTING ROD CAP ON CONNECTING

ROD

(@) Match the numbered connecting rod cap with the con-
necting rod.

(b} Install the connecting rod cap with the front mark facing
forward.

_
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(c) Install the connecting rod cap bolts.

HINT:™

«  The connecting rod cap nuts are tightened in 2 progres-
sive steps (steps (b) and (d)).

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

(d} Apply a light of engine oil on the threads and under the
heads of the connecting rod cap bolts.

r7gs| (€)  Install and alternately tighten the bolts of the connecting

rod cap in several passes.

i e tr 't Torque: 29 N-m (300 kgf-cm, 22 ft.1bf)
- If any one of the connecting rod cap bolts does not meet the
i 1Kk torque specification, replace the cap bolt.

()  Mark the front of the connecting rod cap bolt with paint.

P, U ) ;
Painted Mark o) Retighen the connecting rod cap bolts 90° as shown .
Q(if p (h) Check that the painted mark is now at a 90° angle to the
front.
font {i) * Check that the crankshaft turns smoothly.

13. CHECK CONNECTING ROD THRUST CLEARANCE
(See step EM-75)

14. INSTALL REAR OIL SEAL RETAINER

(a) Remove any old packing (FIPG) material and be careful

P11787 not to drop any oil on the contact surfaces of the retainer

and cylinder block.

s  Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

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

. Using a non-residue solvent, clean both sealing
surfaces. 50

r (d

H
&

e crar———— -

{b)* “Apply seal 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 1n.) opening.
HINT:
Avoid applying an excessive amount to the surface. |
* +  Parts must be assembled within 5 minutes of ap-
P1a11E plication. Otherwise the material must be remaved

and reapplied.
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ENGINE MECRANICAL — CYIINDER BLOCK

« Immediately remove nozzle from the tube and resn-
= stall cap.

L

Ll

(c) Install the retainer with the 5 bolis.
Torque: 13 N-m (130 kgf.cm, 9 ft-Ibf)
N ¥ > — /k e
TN
3 e i’{:@/
. ovin A 7 o 7
N
P12092 —

Balance Shaft 15. ' ASSEMBLY RH AND LH BALANCE SHAFTS ~— |
Driven Gear R i s g (@) Mount the weight of the balance shaft in a vise. 7

NOTICE: "y

Be careful not to damage the balance shafts. -

{b) Align the balance shaft knack pin with the knock pin hole
of the balance shaft driven gear, install the thrust washer
and balance shaft driven gear.

Thrust YN (¢} Install and torque the bolt. /
Washer 1267 Torque: 32 N-m (320 kgf-cm, 23 ft-Ibf) ~
16. INSTALL RH AND LH BALANCE SHAFTS
RH (@) Install the RH balance shaft with the 2 bolts.
Balance (b) Install the LH balance shaft with the 2 bolts.
Shaft Torque: 8 N-m (85 kgf.cm, 74 in..Ibf)

17. INSTALL PLUG HOLE

18. INSTALL ENGINE MOUNTING
Torque: 68 N-m (693 kgf-cm, 50 ft.Ibf)

HBalance | 19. INSTALL WATER TEMPERATURE SENSOR
pres] 20. INSTALL WATER INLET AND THRMOSTAT (See page
C0O-13)

21. INSTALL OIL COOLER {See page LU-21)

22. INSTALL OIL PAN AND TIMING GEAR CASE (See
page LU-12)

23. INSTALL INJECTION PUMP (See page FU-25)

24, INSTALL TIMING GEARS (See page EM-34)

25. INSTALL WATER PUMP (See page CO-8)

26. INSTALL ALTERNATOR AND ALTERNATOR BRACK-
ET (See page CO-8)

27. INSTALL CYLINDER HEAD (See page EM—64)



EM-100
ENGINE MECHANICAL — CYLINDERBLOCK * ~
* 28. INSTALL TIMING BELT AND PULLEYS
L TSee page EM-18)
29. DISCONNECT ENGINE FROM ENGINE STAND

e

30. INSTALL REAR END PLATE T

Install the rear end plate with the bolt. Ry e
Torque: 8 N-m (85 kgf-cm, 74 In..Ibf)

31. INSTALL FLYWHEEL .

(@) Apply adhesive to 2 or 3 threads of the mounting bolt end.

Adhesive:
Part No. 08833-00070, THREE BOND 1324, or equiva-
Adhesive lent o -
EM7333 e .

{b)" Tnstall the flywheel on the crankshaft. ™™ ~
(c) Install and uniformly tighten the mounting bolts in several
passes, in the sequence shown.
Torque: 178 N.m (1,820 kgf-cm, 131 ft.lbf) =™
32. INSTALL CLUTCH COVER AND DISC

N A ]
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TURBOCHARGING —

TROUBLESHOOTING

TC-1

TROUBLESHOOTING

PROBLEM SYMPTOMS TABLE

HINT:
Before troubleshodting the turbocharger, first check the engine itself. (valve clearance, engine compression,
etc.)
INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL CONSUMPTION
Possible Cause Check Procedure and Correction Method See page
1 Turbocharging pressure too low Check turbocharging pressure TG-3
2 Restricted intake system N Check intake air system, and reparr or replace parts as EM-1
f Hriuot
necessary EM—44
3 Leakn intake arr system . Check intake arr system, and reparr or replace parts as EM~-1
-y necessary EM—44
4 Resinicted exhaust system Check exhaust system, and repair or replace parts as nec- EM—a4
T essary
5 Leak in exhaust system Check exhaust system, and repair or replace parts as nac- EM—44
essary
6. Erratic turbocharger operation Check rotation of turbine shaft, and replace bearing hous-
ing if necaessary TC-10
Check axial and radial plays of turbine shaft, and replace
) T beanng housing 1f necessary -
ABNORMAL NOISE
Possible Cause Check Procedura and Correction Method See page
1. Turbocharging heat insulator resonance Check for loose, improperly installed or deformed insulator TC-6
™ | nuts and bolt and repair or replace as necessary
2 Erratic turbocharger operation Check rotation of turbine shaft, and replace bearng hous-
ing If necessa
" v TC-10
Check axial and radial plays of turtane shaft, and replace
bearing housing If necessary

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

NOTICE:

T

8 b :
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 ol leakage in exhaust system
' . 1 + Remove exhaust manmfoid converter from turbocharger,
s . ) and check for excessive carbon deposits on turbine
wheel Excessive carbon deposits indicate a faulty turbo- TC-10

charger

Check for ol leakage in intake ar system

+ Check for axial and radial plays of turbine shaft, and re-
place beanng housing If necessary
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€ TURBOCHARGER !

- ¢ PRECAUTION TISANL RATY 50
MAINTENANCE PRECAUTION
pAimaaye - ans e inm' oy ¥- (@) Do not stop the engine immediately after pulling a trailer

or after high speed or uphill driving. Idle the engine for 20
HOITERT ITIAN Y T T ANSBTIAYT ¢ — 120 seconds, depending on how hard the vehicle has

- been dniven.
L — (b) Avoid sudden acceleration or racing immediately after
—— e - starting a cold engine.
o WA MTMEEEE vl (6)  If the turbocharger is found to be defective and must be
- - ~ replaced, check for the cause, and repair or replace the
2k 2 3110 ugas bns met

following items as necessary:

— 126m 26 2hix] GOV >+ 1 WG DS BT ~ s . Engine oil level and quality - - o
»  Conditions under which the turbocharger was used

-+ Qil lines leading to the turbocharger N

“DEM 2B 2Tl SOBIGS 10 USGHT DNE 16 WF 6 2
b A i
v

a o o !

by

FIBIRBI
} Y0 WhIG IBDEY DB IS E A6

{d) * Use caution when removing and reinstalling the turbo-
charger assembly. Do not drop it or bang it against any-
thing or grasp it by easily—deformed parts, such as the ac-
tuator or rod, when moving it.

(e} Before removing the turbocharger, plug the intake and ex-
haust ports and oil inlet to prevent entry of dirt or other for-
eign material.

o

2

() If replacing the turbocharger, check for accumulation of

"l QilPipe * " sludge particles in the oil pipes, and if necessary, replace
the oll ppes. ) .

(g) Completely remove the gasket adhered to the lubrication
oil pipe flange and turbocharger oil flange.

{n}  When replacing bolt or nuts, use only anthorized replace-
ment parts to prevent breakage or deformation.

sARIN 1 W
BO9278 2108 e

(i) I replacing the turbocharger, put 20 cm3 (1.2 cu in.) of ail
into the turbocharger oil inlet and turn the impeller wheel
by hand to spread oil to the bearing.

(i)  If overhauling or replacing the engine, cut the fuel supply
after reassembly and crank the engine for 30 seconds to
distribute oil throughout the engine. Then allow the en-
gine to idle for 60 seconds.

(k) Do not run the engine with air cleaner removed, as this

P12224 may cause foreign material to enter and damage the im-

peller wheel operating at high speed.
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L 3

e ON-VEHICLE INSPECTION o
oy 1. INSPECT INTAKE AIR SYSTEM -
< e Check for leakage or clogging between the air cleaner housing

and turbocharger inlet and between the turbocharger outlet and

/ cylinder head. ]
105381iNL.) «  Clogged arr cleaner .... Clean or replace element
~. . Hoses collapsed or deformed .... Repair or replace
”‘-’J“QE}" — 5 - + Leakage from connections .... Check each connec-
s A tion and repair ,
«  Cracks in components .... Check and replace '
& 2. INSPECT EXHAUST SYSTEM

N Check for leakage or clogging between the cylinder head and

10t
CA S oW N g‘ / turbocharger inlet and between the turbocharger outlet and ex-
e LT

7

4 +  Deformed components .... Repair or replace

+  Foreign matenal in passages .... Remove

. Leakage from components .... Repair or replace
«  Cracks in components .... Check and replace

~ . haustpipe.
|

i

CHECK TURBOCHARGER PRESSUKE

(a) Warm up engine. f

(b) Using a 3-way conngctor, connect SST (turbocharge
pressure gauge) to the hose leading to the intake man-

- ffold. ,
SST 09992-00241 '

(c) Press Inthe clutch pedal, then press the accelerator ped-
al down as far as it will go. Measure the turbocharging

- pressure at maximum speed (approx. 4,600 rpm)

Standard pressure:

2N L 51 — 67 kPa (0.52 — 0.68 kgf/cm?, 7.4 - 9.7 psi)
If the pressure is less than specified, check the intake air and
, . exhaust systems for leakage. A F ~i |
b If there 1s no leakage, replace the turbocharger.

Smr T . Ifthe pressure is above specification, check if the actuator hose
15 disconnected or cracked. [f not, replace the turbocharger.

Al 1= 4 INSPECT IMPELLER WHEEL ROTATION
NG (See page TC-10)}
> ’ 5. INSPECT ACTUATOR OPERATION |
) (See page TC-10)

=

6. INSPECT TURBO PRESSURE SENOR
(See page ED-18) : i

-
o, Ay
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COMPONENTS .
VSV for No 1 Intake :;S\gflo; )
Constrictor Control CO t"? e
Connector \W . ngz 0rllc or
VSV for No.1 Intake
G . Constrictor Control Connector
GO O i
g > FovPe o
[ R . ' "“Q’ @_--:@':— ':' ’ ﬁ_‘, ,"‘_.‘-
LY ¥ : . é - \\\ o
e PCV Hose 1? - VSV for
| e - ) 2 No.2 Intake
6 ! e Constrictor
sclpgr g Hraaf | stpasareees huaeeedor i__, '\ : _.—"' Control
Intake Plpe__b’ N

‘ch £

s - i Clamp £ -

lg 5 3
Exhaust Manifold No.2 Air Hose —‘—@ | . Seal Washer

Heat insulator Clamp——3 & ‘e Gasket

T Accelerator
&R W Cable Bracket
@ /;/’/ \ .
p SRR S (e Turbocharger ‘.‘
”\//‘r\ Heat Insulator )
: e ¢ Gasket ¢ \
. %6 | B m Ve
..,,. et} W — - r‘\U - l‘ , / _j
@0 (Gasket Turbine Outlet Elbow

T 32£056 (260, 19)
A nlon o

Turbo Water Pipe
G 5
Water Bypass Hose

Turbocharger Stay

| N-m {kgt-cm, ft-lbf) | : Specified torque

v Non—reusable part A11489
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sw ndt it adt mott 2aec.

Turbocharger

Air inlet Elbow

.. ll
¢

[19.1(195, 14)

[ N'm (kgf-cm, ft-Ibf)
P & Non—reusable part

Exhaust Manifold

I
Sl
~a

: Specified torque

B09263

[ N-m (kgf-cm, ft-Ibf)
p 4 Non-reusable part

Actuator Hose — £ Yo
: Specified torque
£ [: .}

Turbine Housing -~

-
-

38 (a9,421n.1b1) |

-
-
-
ra

Bearing Housing

Side Plate /;)7 Plate Washer
f” :> \\\“\

-

[ T o
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TUABOCHARGING - TURBOCHARGERT

T2

REMOVAL .
1. DRAIN ENGINE COOLANT =~~~ T
2.  REMOVE INTAKE PIPE (See page EM-44)

3.

REMOVE TURBOCHARGER HEAT INSULATOR

Remove the 3 bolts and heat insulator.

4,

REMOVE EXHAUST MANIFOLD HEAT INSULATOR

Remove the 4 bolts and heat insulator.

whAzL D) $ ——

B09512

A
5

{’\

5. REMOVE TURBO WATER PIPE
(a) Disconnect the 2 water bypass hoses from the turbo wa-
ter pipe. . -
(b) Remove the 2 nuts, bolt, water pipe and gasket.
AT 2 iy A
i
; \ |
e v TV VET
6. REMOVE TURBINE OUTLET ELBOW -

Remove the 4 nuts, outlet elbow and gasket.

7.

b ———arve e, i v e 4 - o~ -

- i e

REMOVE TURBOCHARGER STAY

Remove the bolt, nut and turbocharger stay.

REMOVE TURBOCHARGER AND EXHAUST MAN-
IFOLD ASSEMBLY

Remove the 2 bolts and union bolt from the turbo oil pipe.
Remove the 6 nuts, plate washers, 2 bolts, the turbochar-
ger, exhaust manifold assembly and 3 gaskets.
REMOVE TURBO OIL PIPE FROM TURBOCHARGER

Remove the 2 nuts, oil pipe and gasket.

10.

_:«_—::f
REMOVE EXHAUST MANIFOLD FROM TURBOCHAR-
GER - W

Remove the 3 nuts, exhaust manifold and gasket.

1.

Remove the 2 nuts, inlet elbow and gasket.

e

-

H

[

REMOVE AIR INLET ELBOW FROM TURBOCHAR-
GER

-~
~
e

- - [

LD et 7




TURBOCHARGING - TURBOCHARGER

P12374

P12376

P12233

DD IO A
uor amchut brsd-\v &

Lnsd-V bng

DISASSEMBLY
1. INSPECT TURBINE SHAFT ROTATION '’ ;
Grasp the edge of the turbine shaft, and turn it. Check that the

turbine shaft turns smoothly. 1
If the turbine shaft does not turn or if it turns with a heavy drag,
replace the turbocharger. -
" 3 3 §
i _— -

2. INSPECT AXIAL PLAY OF TURBINE SHAFT

(@) Using a dial indicator, insert the needle of the dial indicator
into the exhaust side.

(b) Move the turbine shaft in an axial direction, measure the
axial play of the turbine shaft.
Maximum axial play: 0.15 mm (0.0063 in.)

If the ax:al play 1s greater than maximum, replace the turbochar-

ger.

3. INSPECT RADIAL PLAY OF TURBINE SHAFT ~—

(@) Using adial indicator, insert the needle of the dial indicator
into the oil outlet hole, and set it in the center of the turbine

+  shaft.

(b) Move the turbine shaft in a radial direction, measure the
radial play of the turbine shaft.
Maximum radial play: 0.11 mm (0.0043 in.) !

If the radial play is greater than maximum, replace the turbo-

charger.

4. INSPECT ACTUATOR AND WASTE GATE VALVE OP-
ERATION | AR |

(@) Disconnect the actuator hose from the compressor hous-
Ing. 1 . ;

(b) Using SST, appfly approx. 116 kPa (1.18 kgflem2, 16.7 psi)
of pressure to the actuator. L v '
SST 0999200242 b -

(c) Move the actuator pushrod, and check that the waste
gate valve is open.

If the rod does not move, replace the actuator or turbocharger.

NOTICE:

Never apply more than 141 kPa (1.44 kgficm?, 20.5 psi) of

pressure to the actuator.

(d) Reconnect the actuator hose to the compressor housing.

5. REMOVE BEARING HOUSING SIDE PLATE FROM
TURBOCHARGER

Remove the 2 bolts, side plate and gasket.

-
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Actuator

SN2

cEs £ T ik

ol

[

— ad -

Snap Ring

6. REMOVE ACTUATOR

{a) Disconnect the actuator hose form the compressor hous-
ing.

(b} Using SST, apply pressure to the actuator.
SST  09992-00242

NOTICE:

Never apply more than 141 kPa (1.44 kgf/cmZ, 20.5 psi) of

pressure to the actuator.

(c) Remove the 2 bolts holding the actuator to the compres-
sor housing.

(d} Remove the E-ning holding the actuator push rod to the
waste gate valve link, and remove the actuator.

7. REMOVE COMPRESSOR HOUSING

(a) Place the matchmarks on the compressor housing and
bearing housing.

oy J

Mo @

(b) ™" Using snap ring pliers, remove the snap ring from the
compressor housing.

HINT:

Do not remove the skap ring with force from the turbocharger.

i

—
P

T 3 ) \ <
f A N
avgzid T _
{¢) Using a plastic-faced hammer, tap out the compressor
housing. !
NOTICE:

Remove the compressor housing as straight as possible
and do not make the impeiller wheel interfere with the com-
pressor housing.

8. REMOVE BEARING HOUSING i

(a) Place the matchmarks on the V-band, turbine housing
and bearing housing.

(b} Remove the bolt, nut and V-band.

'h VO™
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Bearing
Housing

cTel

P

B09288

=i abizm hib noded eilt ils svomet daund ovw s omald {dy i o

ctus g

-
wid

(¢) Using a plastic—faced hammer, tap out the beanng hous-
“ng.

NOTICE:

Remove the bearing housing as straight as possible and so

not make the turbine wheel interfere with the turbine hous-

ing. . ,

(d) Remove the shap ring from the turbocharger.

(e} Remove the O—ring from the bearing housing.

. 9




TC-10

Conditioner

Bo92ag

B09290

B092g1

,\Shroud Sec

tion

AN

B09292

Donated by Andrew Schauer cruisercult com
TURBOCHARGING - TURBOCHARGER

INSPECTION .

1. CLEAN AND INSPECT TURBINE HOUSING

(a) Spray the engine conditioner to the section where the car-
bon dirt is adhered.

NOTICE: N

Be careful not to erase the matchmark of the turbine hous-

ing.

0

(b) Using a wire brush, remove all the carbon dirt inside the
turbine housing.

NOTICE:

Clean the shroud section shown in the illustration suffi-
ciently. And clean the waste gate valve seat sufficiently,
too.

HINT:

When the carbon dirt is heavily adhered, remove it using the

screwdriver and the like.

{c} Wash with compressed air or a steam cleaner.
NOTICE:
Wash sufficiently without leaving any irregular objects.

Check that there is no bore made by the interference with
the turbine wheel in the shroud section.

If the turbine housing 1s having remarkable damage or bore, re-
place the turbine housing and bearing housing.

(d)

Move the waste gate valve link and check that it runs
smoothly without sticking.

If the iink is bad running, clean again. If it is bad running, even
after cleaning, replace the turbine housing.

(e)
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TURBOCHARGING — TURBOCHARGER

 EWF

2. CLEAN COMPRESSOR HOUSING
(a) Be careful not to drop any oil on the contact surfaces of
.. the compressor housing and bearing housing.
(b) Wipe off the dirt from the inside of the housing with a shop
e, 129 A ’
ven gL ‘ =
a o E et s

v | giohk 9 - L

= 4
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REASSEMBLY -

1. INSTALL BEARING HOUSING

(@) Install the snap ring to the turbocharger.

HINT:

In advance, put the snap ring through the bearing housing.

{b) install a new O-ring to the bearing housing.

(c) Align the pin of the turbine housing with the pin hole of the
bearing housing.

[ ", P

TCO35-01

(d} Install the bearing housing to the turbine housing.
NOTICE:

+ Install the bearing housing straight, and be careful
not to damage the turbine wheel.

» In case of having difficulty of pressing in the bearing
housing to install with a hand due to hard engage-
ment, apply the procedure {c).

HINT:

Apply a little penetrate rust prevention lubricant onto the en-

gagement section to make installation easier.

(8) In case that the engagement of the bearing housing is
hard, using SST and a press, install the bearing housing

— asT while checking the smooth rotation of the impeller wheel.
SST  09350--32014 (09351-32070)
NOTICE:

» Do not hold the turbine housing with the stud bolts.
+  Besuretoinstall the bearing housing straight without
tilting as the shaft may bent and cause the irregular
B09307 noise.
«  Press in the bearing housing slowly. When the rota-
tion of the impeller wheel becomes heavy, return the
i press immediately and do the operation again.
»  After installed, check that the turbine shaft turns
smoothly.

(f) Place a new and old (used) V-bands in line, then reprint
Old V-Band the matchmark position on the old V-band to the new
one.

New V-Band

Y BO8B67
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TC-13

BOCHARGING - TURBOCHA

P B09309

504398

(g) Align the matchmarks on the V-band, turbine housing
“and bearing housing, and temporarily tighten with a new
bolt and nut. s
Torque: 4.8 N-m (49 kgf-cm, 42 in..Ibf)

(h) Using a brass bar and hammer, hit 2 or 3 times lightly at
each place in order of 1 through 5.

(i) » Tighten the bolt and nut more. TR |
Torque: 4.8 N-m {49 kgf.cm, 42 in..lbf) ““\““

(i)  Using a brass bar and hammer, hit 2 or 3 times lightly at
each place of 1 and 4.

(k) Tghten the bolt and nut completely.

2

——

2. INSTALL COMPRESSOR HOUSING

(a) Algn the knock pin of the bearing housing with the notch
of the compressor housing, and install them.

NOTICE:

+ Do not make the impeller wheel interfere with the
compressor housing.

+ — Check that the turbine shaft truns smoothly.

(b} Using snap ring pliers, install the snap ring to the com-
pressor housing.

3. INSTALL ACTUATOR
(a) Using SST, apply pressure to the actuator.
SST  09992-00241
NOTICE:
Never apply more than 141 kPa (1.44 kgf/cm?, 20.5 psi) of
pressure to the actuator.
(b) Connectthe actuator push rod to the waste gate valve link
with & new E—ring.
(¢) Install the actuator with the 2 bolts.
Torque: 19.1 N-m (195 kgf-cm, 14 ft.Ibf)
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TURBOCHARGING - TURBOCHRRGER

& (d) Remove the SST. - .
» DN b t Py weld
e ) *
- e (T
Stroke 4. + ADJUST ACTUATOR PUSH ROD STROKE

NOTICE:

Never apply more than 141 kPa (1.44 kgf/cm?, 20.5 psi) of

pressure to the actuator.

(a) Using adial indicator, set the dial indicator in a straight line
with the actuator push rod.

(b) Using SST, apply 119 kPa (1.21 kgf/cm?, 17.2 psi) of pres-
sure to the actuator, and measure the actuator push rod
stroke. .
SST 09992-00242 T

(c) From the table below select the plate wasFer thickness to

on @t dtiw - 0 D i s match the stroke measured in (b) above.
Ja% i 1 Stroke measurement Required plate washer thickness
i mm (in ) mm{in)
- - o
At e gaat ~Hagmi o' 120-170 (0 0472 - 0 0669) None required

171—220 (0 06730 0866)
221-270 (00870 -0 1063) 0 039)
271 =320 (0 1067 - 0 1260) 0 059)

05 {0 020)
10(
15(
—_ 321370 (0 1264 - 0 1457) 20(0079)
25(
30

. Atane she o

-meo 7 of pni game et Huian: 21eig or 371-420{0.1461 -0 1654) 0 098)

421 —-4.70(0 1657 - 0 1850) 0118)
471520 {0 1854 — 0 2047) 35(0138)
521 —570 {0 2051 — 0 2244) 40(0157)
5716 20 (0 2248 — 0 2441) 45(0177)
B 621 — 6 70 (0 2445 — 0 2638) 500 197)
6717 20 (0 2642 — 0 2827) 5.5 (0.217)
721-7 70 (0 2839 — 0 3031) 6 0.(0 236)
771-820(03035-03228) 6 5 {0 256)
— AL NOTICE: , J— — : —
X =« Use a combination of plate washers of 0.5 mm (0.020
nteriag orit oF oW “In.), 1.0 mm (0.039 in.), 2.0 mm (0.079 in.) and 3.0 mm
. (0.118 in.) thickness to achieve the required thick-
—— ' ness.
te =D st TRt a  90M o0 4he same thickness of plate washer for the 2 loca-

-~

* 1 tlons between the actuator and compressor housing.

« 'lthe plate washer thickness exceeds 3.5 mm (0.138
in.), replace the actuator installation bolts with the
bolts from the kit part.

par

zhod S o+ 8
R 2
41 1

[}
-
3
B
i
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TURBOCHXRGING -~ TURBOCHIBER

(d) Using SST, apply approx. 119 kPa (1.21 kgficm?, 17.2 psi)
~of pressure to the actuator, and install the selected plate
washers between the actuator and compressor housing

with the 2 bolts.
Torque: 19.1 N-m (195 kgf-cm, 14 ft.1bf)

:%.J-ié ‘5' | 1 - )‘
| \ \ ) -

ws 8 lisiani
aoal T

(e) Using SST, apply approx. 113kPa(1.13 kgf/cm?, 16.1 psi)
of pressure to the actuator, and measure the actuator
push rod stroke.
SST 09992-00242 3 \ I
Standard stroke: 1.20 — 1.70 mm (0.0472 — 0.0669 in.)

If the stroke is outside specifications, reselect the plate wash-

ers. | - B ~
5. INSTALL ACTUATOR HOSE - T
6. APPLY YELLOW PAINT q
Apply yellow paint from the actuator bolts to the actuator brack-
- et to indicate that they have been correctly installed.
. 7. INSTALL BEARING HOUSING SIDE PLATE TO
TURBOCHARGER

Install a new gasket and the side plate with the 2 bolts.
Torque: 12 N-m (122 kgf.cm, 9ft.Ibf)

!
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Qil inlet Hole

P12224

B0931?

ew Gasket
P12221

No Clearance 0

Push
Down

%

Stud Bolt

TURBOCHARGING — TURBOCHARGER

TCOIE-D1

INSTALLATION :

NOTICE: i . 7 R

After replacing the turbocharger assembly, pour approx.

20 cm? (1.2 cu in.) of fresh oil into the oil inlet hole and turn

the turbine wheel by hand to splash oil on the bearing.

1. INSTALL AIR INLET ELBOW TO TURBOCHARGER

Install a new gasket and the inlet elbow with the 2 nuts.
Torque: 19.1 N-m (195 kgf-cm, 14 fi-1bf)

[ —

2. INSTALL EXHAUST MANIFOLD TO TURBOCHARGER
Install a new gasket and the exhaust manifold with the 3 nuts.
Torque: 52 N-m (530 kgf-cm, 38 ft.1bf)
3. INSTALL TURBO OIL PIPE TO TURBOCHARGER
Install a new gasket and the oil pipe with the 2 nuts.
Torque: 19 N-m (195 kgf-cm, 14 ft.1bf) ,

oy

4. INSTALL TURBOCHARGER AND EXHAUST MAN-
IFOLD ASSEMBLY

{a) Install 2 new gaskets to the turbo oil pipe.

{b) Install a new gasket, the turbocharger and exhaust man-
ifold assembly with the 6 plate washers, 6 new nuts and
the 2 bolts. Uniformly tightern the nuts and bolts in several
passes.

Torque: 52 N-m (530 kgf.cm, 38 ft.Ibf)

(c} Install the union bolt and 2 bolts holding the il pipe to the

cylinder block.

Torque: e

Union bolt: 26 N-m (260 kgf-cm, 19 ft-Ibf)

Bolt: 12 N-m (125 kgf-cm, 8 ft.Ibf)

5. INSTALL TURBOCHARGER STAY

(a) Temporarily install the turbocharger stay with the bolt and
a new nut.

{b) Push down the turbocharger stay and tighten the bolt and
nut.
Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf)
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TURBOCHARGING - TURBOCHARGER

B(a512

6. INSTALL TURBINE OUTLET ELBOW
Installa new gasket and the outlet elbow with 4 new nuts Uni-
formly tighten the nuts in several passes.

Torque: 39 N.m (390 kgf-cm, 28 ft-Ibf)

1
ﬁ)

7. INSTALL TURBO WATER PIPE

(@) Place a new gasket on the turbocharger with the protru-
sion facing upward.

NOTICE:

Be careful of the gasket installation direction.

(b) Install the water pipe with the 2 nuts and bolt.
Torque:
Nut: 12 N.m (120 kgf-cm, 9 ft.1bf)
Bolt: 8 N-m (80 kgf.cm, 69 in..Ibf)
(c) Connect the 2 water bypass hoses to the turbo water
pipe.
8. INSTALL EXHAUST MANIFOLD HEAT INSULATOR
Install the heat insulator with the 4 bolts
9. INSTALL TURBOCHARGER HEAT INSULATOR
Install the heat insulator with the 4 bolts.
10. INSTALL INTAKE PIPE (See page EM-64)
11. FILL WITH ENGINE COOLANT
12. START ENGINE AND CHECK FOR LEAKS
13. CHECK ENGINE OIL LEVEL



h EMISSION CONTROL™ _TEM

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM ..........



EMISSION CONTROL - EQSITIVE CRANKCASE VENTILATION (PCV)}

STEM

EC-1

Bo93

POSITIVE CRANKCASE

VENTILATION (PCV) SYSTEM

INSPECTION
VISUALLY INSPECT HOSE AND CONNECTIONS
Check for cranks, leaks or damage.

ECaDP-gy




ELECTRONIC €ONTROL DIESEL

T T “
ECDSYSTEM ... ED-1
THROTTLEBODY ...t ED-3

’ TIMING CONTROLVALVE ................ ED-8
SPILLCONTROLVALVE .................. ED-9
ECDMAINRELAY ..........ccoiviivinntn ED-i0
SPILL CONTROL VALVE RELAY ........... ED-11
VSV FOR INTAKE

CONSTRICTOR C% A.’? .......... ED-13
WATER TEMPERATURE SENSOR ........ ED-15
FUEL TEMPERATURE SENSOR .......... ED-16
INTAKE AIR TEMPERATURE SENSOR ...... ED-17
TURBO PRESSURE SENSOR ............ ED-18
ENGINESPEED SENSOR ................ ED-20
CRANKSHAFT POSITION SENSOR ....... ED-21
FIRST GEAR POSITION SWITCH ......... ED-22
INJECTION PUMP

CORRECTION RESISTOR ............. ED-24

5. ENGINEECU ..........c.coovviiiiiinnn, ED-25



ELECTRUNT CONTROL DIESEL. - ECD SYSTEM __“S*myana A A

i

f

-

jp

Vid

ECD SYSTEM

PRECAUTION

HINT:

«  Any DTC code retained by the computer will be erased
when the negative (=) terminal cable is removed from the
battery.

«  Thersfore, if necessary, read the diagnosis before remov-
ing the negative (-) terminal cable from the battery.

1. BEFORE WORKING ON FUEL SYSTEM, DISCON-
NECT NEGATIVE (-) TERMINAL CABLE FROM BAT-

EDM0-5

TERY & ;

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

(3) Separation of the engine oil dipstick, oll filler cap, PGV | ED
hose, etc. may cause the engine to run out of tune.

{b) Disconnection, looseness or cracks in the parts of the air
induction system between the throttle body and cylinder
head will allow air suction and cause the engine to run out
of tune

5. ELECTRONIC CONTROL SYSTEM

(a) Before removing ECD wiring connectors, terminals, etc.,
first disconnect the power by either turning the ignition
switch OFF or disconnecting the negative (=) terminal
cable from the battery.

HINT:

Always check the DTC before disconnecting the negative (-)

terminal cable from the battery.

(o) When installing the battery, be especially careful notto in
correctly connect the positive (+) and negative (—) cables.

(¢) 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.

() When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine
compartment, prevent water from getting on the ECD
parts and wiring connectors.

(g) Parts should be replaced as an assembly.



ELECTRONIC CONTROL DIESEL — ECD SYSTEM

Lock
Press Down

B01172

BD1173

{h) Care is required when pulling out and inserting wiring con-
Tectors.
(1) Release the lock and pull out the connector, pulling
on the connectors.

w 2Td .
art okl new
\r fal

# | .
- ™

r

(2) Fully insert the connector and check that it locked
()  When inspecting a connector with a volt/ohmmeter.

¥ (1) Carefully take out the water—proofing rubber if it 1s
a water—proof type connector.

3 {2) Insertthe test probe in to the connector from the wwr- |
ing side when checking the continuity, amperage or
voltage.

¢ (3) Do not apply unnecessary force to the terminal.
r  (4) After checking, install the water—proofing rubber on

«. the connector securely.
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ELECTRONIC CONTROL DIESEL — THROTTLE BODY A

Actuator B
Y

THROTTLE BODY N
ON-VEHICLE INSPECTION R W
INSPECT THROTTLE BODY OPERATION E Y

(a) Check that the throtile linkage moves smoothly.
(b) Disconnect the 2 vacuum hoses from actuators A and B.

/ A
(c) Checkthatthe diaphragm rod is pulied up when a vacuum
of approx 60 kPa (450 mmHg, 17.72 in.Hg) is applied to
actuator B.
(d) Start the engine.
(e) Using a 3-way connector, apply approx. 60 kPa (450
mmHg, 17.72 in.Hg) of vacuum directly to actuator A and
--/ Bwiththe engineiding. . — 4
(f)  Check that the engine runs tough or dies. m
(g) Reconnect the vacuum hoses to actuators A and B

.
" .
T / aznH WA T |
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ELECTRONIC CORTROCSEL -  tTRSTTIEHGEY ™ """~

EOQ 1L}

COMPONENTS «

VSV for No.1 Intake
Constrictor Control
W Connector
< W\ VSV for No.2 Intake

VSV for No.1 Intake
Constrictor Control

PCV Pipe

Constrictor Control
Connector

Vacuum Hose

PCV Hose VSV for No.2 Intake

Constncter Control

{
3
v 1
\
/ Seal Washer

Accelerator
Cable Bracket

Engine Wire
Clamp

| N-m (kgf-cm, fi:Ibf) : Specified torque Throttle Position
vy # Non-reusable part Sensor Connector
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ELECTRONIC CONTROL DIESE — THROTTLE BODY

¢ REMOVAL

1. REMOVE INTAKE PIPE (See page EM—44)
@awiac

yiutai s i

™

SONR
gole

+

2. * REMOVE THROTTLE BODY " -

(a) Disconnect the throttle position sensor connector.

(b) Disconnect the engine wire clamp and clip from the
throttle body.

mm»« '):i ij:f/ﬁ “ C_}J | L

IR |

(é) Remove the 4 stud bolts, throttle body and gasket. f
HINT:

7 > At the time of installation, place refer to the following item. Place
!,y/(@}f e a new gasket on the intake manifold.

VRt Torque: 20 N-m (204 kgf.cm, 15 ft.1bf)
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ELECTRONIC CONTROL DIESEL — THROTTLE BODY

EDAN-0v

Sub-Throttle Valve lNSPECTlON -

AR (Fully Open) 1.  INSPECT THROTTLE VALVE
{a) Checkthat there is no clearance between the throttle stop
Eg;c;tr“e screw and throttle lever when the throttle valve is fully
closed.
(b) Check that the sub—throttle valve is fully open.
No
Clearance
Throttle Stop Screw
504401
Ohmmeter 2. INSPECT THROTTLE POSITION SENSOR
N (a) Insert afeeler gauge between the throttle stop screw anc
N ' (o) . stop lever.
QQ #{,‘;\u (b) Using an ohmmeter, measure the resistance betwee~
N =L each terminal.

Clearance between
Between terminals Resistance
lever and stop screw
Omm(0in) VTA —E2 02~58kQ
Sa4402 omm©mn) iDL -E2 23k or less
16mm (0063 n) IDL-E2 Infinity
>
VTA -E2 14-95kQ
Throttle vaive fully open
" VG -E2 25-59k0




ELECTRONIC CONTROLTIESEL - THROTTLE BODY

oy

INSTALLATION -

Installation is in the reverse order of removal (§ee page ED-5).

iy N L\:’;’ iy o,

nnitesang binnalng eyie A

<1t of lermirmst ardt EI
8+ i
v 9t of IsniMmigt svils e A19E. J
VOT met
bnygne” 078 ~ Gig ER-hE
o ur x 2 loner

ﬁ:.
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ELECTROMIC CONTROLGIESEL — TIMING CONTROLVALVE ™ ~ ~

AT

Sl
AL N el

i ISC\:QPI‘!GQ_ .}n‘ -

2

T I

Ohmmeter

Q]

504924

1

S

S04823

TIMING CONTROL VALVE

INSPECTION =
INSPECT TIMING CONTROL VALVE
(a) Disconnect the valve connector.
(b) Using an ohmmeter, measure the resistance between the
terminals.
Resistance: 10 — 14 Q at 20°C (68°F)
If the resistance is not as specified, replace the valve.

EOOFS-9

() Inspect the valve solenoid operation.
(1) Connect the battery positive the terminal to the
valve terminal +B.
{2) Connect the battery negative terminal to the valve
terminal TCV.
(3) Check that the solenoid makes a “clicks” sound
If operation is not as specified, replace the valve.
NOTICE:
+ Do not apply voltage for more than 30 seconds to
avoid burning out the solenoid.
+ |If repeating this step, wait until the solenoid coils
down enough that it can be touched by hand.
(d) Reconnect the valve connector.



ED-9
ELECTRONIC CONTROL DIESEL - SPILL CONTROL VALVE

Ohmets 7 | SPILL CONTROL VALVE -
=Y | INSPECTION *

INSPECT SPILL CONTROL VALVE h

(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 1s not specified, replace the injection pump as-

504923

sembly (See page FU-16).
VA 138 « (¢} Reconnect the valve connector. : i

Tinod 21 e , X

[P—

3 o i
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ELECTRONIE BOfAOL BIEgEl™ - ECEMANHELAY™ ~ " ™

ECD ECD MAIN RELAY

INSPECTION -
1. REMOVE ENGINE ROOM R/B COVER

4

3. INSPECT ECD MAIN RELAY

od| |

Battery

Continuity
504969

EDQ10-02

e

-

<

2. REMOVE ECD MAIN RELAY (Marking: ECD)

Continuity o | ool o
a) Inspect the relay continuity.
Ohmmeter 1 2 Ohmmster (1) Using an chmmeter, check that there is continuity
O 5 1|0 between terminals 1 and 2.
Q Q O If there is no continuity, replace the relay.
{2) Check that there is no continuity between terminals
3 3and 5.
If there 1s continuity, replace the relay.
No Contnnuﬂgﬂ4970
{b) Inspect the relay operation.
Ohmmeter (1)  Apply battery voltage across terminals 1 and 2.
14—l (2) Using an ohmmeter, check that there is continuity
H 0 between terminals 3 and 5.
Q O If there is no continuity, replace the relay.
4, REINSTALL ECD MAIN RELAY

5. REINSTALL ENGINE ROOM R/B COVER




ELECTHONIC'CONTHOL DIESEL - SPIL CONTHOLU VALVEMELRY —~ - ~-

ED-11

SPILL CONTROL VALVE RELAY
COMPONENTS

Spill Control Valve Relay

B09299




ED-12

€

Continuity
Ohmmeter
Jol
QO

T

1

o Ohmmeter

s [0
o0,

No Continmtgmm

™

Ohmmeter

S

Battery

ELECTRONIC CONTROL DIESEL - SPILECONTROL VALVE RELAY

EDO3-01

INSPECTION -
1. REMOVE SPILL CONTROL VALVE RELAY .

———T

/N

2. INSPECT SPILL CONTROL VALVE RELAY
(@) Inspect the relay continuity.
(1} Using an chmmeter, check that there is continuity
between terminals 1 and 2.

i
4

If there is no continuity, replace the relay. /
(2) Check that there is no continuity between terminals
3 and 5. A S -

If there 1s continuity, replace the relay. —
Vo

(o) Inspect the relay operation.

(1)  Apply battery voltage across terminals 1 and 2.

(2) Using an ohmmeter, check that there is continuity

between terminals 3 and 5.

If there is no continuity, replace the relay.
3. REINSTALL SPILL CONTROL VALVE RELAY



ED-13
~ ELECTHUNIC CONTROL DYESEL” — VSV FOR INTAKE CONSTRICTOR CONTROL

VSV FOR INTAKE CONSTRICTOR CONTROL Rl
COMPONENTS

VSV for No.1 Intake

VSVior No.2 Intake / Constrictor Control

Constrictor Control

L HE

VSV for No.1 Intake f
Constrictor Control  _/

Connector
Actuator A X '

VS8V for No.2 Intake
Constrictor Control —
Connector

Vacuum Hose
{from Actuator A}

Actuator B

[ —

Vacuum Hose
(from Actuator B)
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~e~~ ELECTROMIC CONTROL DIESEL —  VSY FOR INTAKE CONSTRICTOR CONTROL

ED-14
£
~ ‘1
e
| TR LAYy e
— — ;
Ohmmeter  cony nuity

Ohmmeter
N
QO

B09254

/ Arr
q
E ~N)
&5
Filter

B09255

SIS

Battery

B09256

INSPECTION -
1. REMOVE VSV (NO.1, NO.2)

, V' % ~nini C
\ =
2. INSPECT VSV (NO.1,NO.2)
(a) Inspect the VSV for open circuit.
Using an ohmmeter, check that t

tween the terminals.

—

EDO15-02

. T

PR ILY]

here is continuity be-

Resistance: 38.5 - 44.5 Q at 20°C (68°F)
If there is no continuity, replace the VSV.

- B ’ 7 - i
_ ._I_J } s S o -~ M

t

. N0 P .
(b) Inspecﬁ% VSV for ground.

™~
\’/ Aoisut
P 1

Using an ohmmeter, check that there is no continuity be-

tween each terminal and the body.
If there is continuity, replace the VSV.

;/'“‘\ j :R |/ \){1 S -
A~ / . ! i
!\ / . ‘.,\ f 'f,j{:'*?' C,.:: Vs )

\ s 1t :' —— ﬂ"\\
{¢) Inspectthe VSV operation. < / ;
(1) Check that air flows from port E to the filter. v

(2)
(3)

Apply battery voitage across terminals.
Check that air flows from ports E to F.

If operation I1s not as specified, replace the VSV.

3. REINSTALL VSV (NO.1, NO.2)




ED-15
ETECTRONIC CONTROLDIESEE - VWTER TEMPERATURE SENSOR

r WATER TEMPERATURE SENSOR _
. INSPECTION

~ersan - “RQFMTT . 4. DRAIN ENGINE COOLANT

AR

R S
e -
W : -
R Bt ainai ~ 1§ W 1 0t tars w—u\\/k} [y L .

-

. 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 TENPERATURE SENSOR —
Using an ohmmeter, measure the resistance between termi-

nals.
QO Resistance: Refer to the chart graph ! i
If the resistance is not as specified, replace the sensor. ‘
o 4. REINSTALL WATER TEMPERATURE SENSOR *
(a) Using a 19 mm deep socket wrench, install a new gasket
dner 1°§ and the sensor.
Z 5¢ Torque: 25 N-m (255 kgf-cm, 18 ft-1bf) 1
§ 2 [ (b) Connect the sensor connector. ’12
B 5. REFILL WITH ENGINE COOLANT 1 &
g : L
o C 1 x o
05f P ieo
03} o ‘g0
02} g0
o1l ry
20 0 20 40 60 80 100 R -
(4} (32) (68) (104)(140)(176}(212) -
Foded Temperature "C('F) ..., L ] M”g:;,_,.]




ELECTRONIC CONTROL DIESEL — FUEL TEMPERATURE SENSOR

FUEL TEMPERATURE SENSOR
INSPECTION

1. REMOVE FUEL TEMPERATURE SENSOR

(a) Disconnect the sensor connector.

(b} Using a 19 mm deep socket wrench, remove the sensor
and O-ring.

NOTICE:

Pay attention not to catch any irregular objects in the sen-

EDDIK-01

sor installation hole of the injection pump.
— FANDUAR CIMTA ST [T, o

A ————r

2. INSPECT FUEL TEMPERATURE SENSOH“;'" T
Using an ohmmeter, measure the resistance between termi-
nals.

Resistance: Refer to the chart graph
If the resistance is not as specified, replace the sénsor.

OChmmeter

3. REINSTALL FUEL TEMPERATURE SENSOR
(a) Install a new O—ring to the sensor.
3 (b} Using a 19 mm deep socket wrench, install the sensor.
- Torque: 21.6 N-m (220 kgf-cm, 16 ft.1bf) )
§ (c} Connect the sensor connector.
@
[T
j)
o -
, 126
i 120
2070 20 40 80 80 100 06T “ha TG ’

(~4) (32) (68) (104) (140){176)(212)

S0119 Temperature °C (°F)

Z17274




ED-17
ELECTRONIC CONTROLDIESEL — 'NYAKE AW TERWPERATURE SENSOR

a INTAKE AIR TEMPERATURE uugmy
/ SENSOR
%4 | INSPECTION -

P
/\@M 1. REMOVE INTAKE AIR TEMPERATURE SENSOR
e & g
1 ! i e
Y B09259
2. INSPECT INTAKE AIR TEMPERATURE SENSOR
Ohmmeter e Using an ohmmeter, measure the resistance between termi-

nals.
Resistance: Refer to the chart graph
If the resistance is not as specified, replace the sensor.
3. REINSTALL INTAKE AIR TEMPERATURE SENSOR

S :
2 5t
c 3
a L e Tudalall 7 o
£ 2 T: S ﬁ?i
& 1k F e N |
- 05§ ) LS , . oo %
03‘ h ] Ji i
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(—4) (32) (68) (104X 140[176)212) 4] ! e . i H
Temperature °C (°F) b l |, W
501195 A f i P
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=~ ELECTRONIC CONTRCOL DIESEL - TURBO PRESSLIRE SENSOR

Voltmeter

v
QO

B09296

-ip

R260T0 JRUTARTY -7 BIA B34

L)

.,.
b
'

?
& -
@

¥

3808
3

el 3
Oyre

Voltmeter

\'
SIS

Vacuum  gogng

J4A1 £

TURBO PRESSURE SENSOR

- EDOL-01
INSPECTION
1. INSPECT POWER SOURCE VOLTAGE OF TURBO
PRESSURE SENSOR

(a) Disconnect the turbo pressure sensor connector. *

{b) Turn the ignition switch ON.

(c) Using a voltmeter, measure the voltage between connec-
tor terminals VC and E2 of the wiring harness side.
Voltage: 45-55V

(d) Turn the ignition switch OFF. -

() Reconnect the turbo pressure sensor connector.

gz - ] ;

3.

e —

oirlotraan A iz

2. INSPECT SUPPLY POWER OF TURBO PRESSURE
SENSOR

(a) Turn the ignition switch ON.

{b) Disconnect the vacuum hose form the turbo pressure
sensor.

(c) Connect a voltmeter to terminals PIM and E2 of the en-
gine ECU, and measure the output voltage under ambient
atmospheric pressure.

{d) Apply vacuum to the turbo pressure sensorin 13.3 kPa
(100 mmHg, 3.94 in.Hg) segments to 40.0 kPa (300
mmHMg, 11.81 in.Hg).

(e) Measure the voltage drop from step (¢} above for each

segment.
Voltage drop:
Applied vacuum Voltage drop
kPa (mmHg, in Hg) v
13 3 (100, 3 94) 03-05
26 7 (200, 7 87) 06-08
40 0 (300, 11 81) 095-115




“
ELECTRONIC CONTROL DIESEt - _TURBO PRESSURE SENBOR

) ()  Using SST (turbocharger pressure g2 -2), apc* 8-
08 swre to the turbo pressure sensor in 36 kKFa =77
Voltmeter kgficm?, 2.84 psi) segments to 98.0 kPa (1.00 k=* .~ ,
14.2 psi).
Vv ;' e SST  09992-00242
(_B @ Eng! n (g) Measure the voltage up from step {c) above for each seg-
ECU E2 ment.
L @ sy, Voltage up:
Applied pressure . N Vottage up
kPa (kgffem?, psi} v
196 (0 20,284) 01-04
39 2 (0 40, 5 69) 04-07
588 (0 60 8 53) 07-10
78 5(0 80, 11 4) 10-13
980 (1 00,142) 1.3-16
(h) Reconnect the vacuum hose to the turbo pressure sen-
v Pressure sor.
Lﬂ'ﬁ B0OS717




ED-20

ELECTRONIC CONTHOC GIESEL - ERGIKE SPEESNERSEN ™ =~

Ohmmeter

ENGINE SPEED SENSOR

INSPECTION ,
INSPECT ENGINE SPEEDSENSOR o
{a) Disconnect the sensor connector.
(b) Using an chmmeter, measure the resistance between ter-
minals.
Resistance: 205 - 255 2 at 20°C (68°F)
If the resistance is not specified, replace the injection pump as-
sembly (see page FU-16).
(c) Reconnect the sensor connector.

EDOaM-01

e 7
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ELECTRONIC CONTROL DIESEL — CRANKSHAFT PUSITION'SENSOR

&

504403

CRANKSHAFT POSITION SENSOR

INSPECTION iV

NOTICE: . ~N3Geil
"Cold” and "Hot” in these sentences express the tempera-
ture of the sensors themseives. "Cold” is from -10°C
(14°F) to 50°C (122°F) and "Hot” Is from 50°C (122°F) to

100°C (212°F). |
ro e baibosad
e B

INSPECT CRANKSHAFT POSITION SENSOR 7
(a) Disconnect the sensor connector. - T
(b) Using an ohmmeter, measure the resistance between ter-

minals.

Resistance:
Cold 19-320
Hot 24-37Q

If the resistance 1s not as specified, replace the sensor.
Torque: 5 N-m (51 kgf-cm, 44 in..Ibf)

HINT:

Apply engine oll to a new O-ring.

NOTICE:

Be careful not drop and shock the sensor.

(c) Reconnect the sensor connector.



ED-22

ELECTRONIC CONTROL DIESEt - PIRSTGEAR POSITION SWITCH

FIRST GEAR POSITION SWITCH

INSPECTION

INSPECT FIRST GEAR POSITION SWITCH
(a) Disconnect the switch connector.
(b) Using an ohmmeter, check the switch continuity.

Continuity:
Transmission oA s
Shift Posiion Specified continuity

! Continurty
Others No continuity

If continuity is not as specified, replace the switch.
{¢) Reconnect the switch connector.

&

it

&

"

R g



-~ - POFCTRONIC CONTROLDIESEL — FIRST GEAR POSITIONSWITCH

REPLACEMENT :-

1. REMOVE TRANSMISSION T
2. REMOVE FIRST GEAR POSITION SWITCH atom
(a) Using SST, remove the switch and gasket.
SST  09817-16011 ;
(b) Remove the gasket from the switch. : (6} bl mtf’
3. REINSTALL NEW FIRST GEAR POSITION SWITCH vy
Install 2 new gasket to the switch. o : " —

(a)

(b) Using SST, install the switch. -1+
Torque: 30 N-m (306 kgf-cm, 22.1 ft.1bf) otz N
SST 09817-16011 - atiey

4. REINSTALL TRANSMISSION



ELCECYRONIC CONTROLDIESEL _— _INJECTION PUMP CORRECTIOR RESISTOR

INJECTION PUMP CORRECTION ~

RESISTOR s

INSPECTION

INSPECT INJECTION PUMP CORRECTION RESISTORS

(a) Disconnect the resistor connectors. 37 =

(b) Using an ohmmeter, measure the resistance between ter-
minals of resistor No.1 and No.2. b e
Resistance: 0.1 - 2.5 k2 at 20°C (68°F)

If the resistance Is not as specified, replace the injection pump

assembly (See page FU-16).

{c) Reconnect the resistor conridttors.”

ED3XO-01

- = [
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ELECTRONIC CONTROL DIESEL — ENGINE ECU ;= ~mapyeresyyy v

ENGINE ECU « i e
COMPONENTS -

ECU Connector

Glove Compartment

Y B09261




ED-26
ELECTRONIC CONTROL DIESEL" - EARARE p@F ™ 0" ~hvnsmas i3

INSPECTION ’
INSPECT VOLTAGE OF ENGINE ECU (See page D-15)

e

i

EDOGR-01
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FU-1
ENGINE FUEL - FUEL FILTER -

¢ FUEL FILTER -
REPLACEMENT
1. REMOVE FUEL FILTER ASSEMBLY FROM FUEL
FILTER SUPPORT

2. DRAIN FUEL FROM FUEL FILTER ‘
Loosen the drain plug, and drain the fuel from the fuel filter.

3

— — e

3. REMOVE FUEL FILTER WARNING SWITCH FROM
FUEL FILTER

(@) Mount the fuel filter in a soft jaw vise.

(b) Using pliers, remove the warning switch and O—ring.

NOTICE:

Be careful not to damage the warning switch.

4. REMOVE FUEL FILTER
Using SST, remove the fuel filter.
SST 09228-64040

5. INSTALL NEW FUEL FILTER

(a) Check and clean the fuel filter installation surface.

(b)  Apply fuel to the gasket of a new fuel filter.

(c) Lightly screw the fuel filter into place, and tighten it until
the gasket comes into contact with the seat.

(d) Tighten it additional 3/4 turn by hand.

6. INSTALL FUEL FILTER WARNING SWITCH TO NEW
FUEL FILTER

(a) Install a new O-ring to the warning switch.

(b) Apply fuel to the O—ring of the warning switch.

(c) Install the warning switch to a new fuel filter by hand.

7. REINSTALL FUEL FILTER ASSEMBLY TO FUEL
FILTER SUPPORT



FU-2

AN TN

DO bas 1

.
iy Ve

ERGINE POEE - FOEC AITFR”

8. REFILL FUEL FILTER WITH FUEL
Operate the hand pump until you feel more resistance.
9. START ENGINE AND CHECK FOR FUEL LEAK

g
200l
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ENGINE FUEL.  — INJECTION NOZZLE

INJECTION NOZZLE -
COMPONENTS

VSV for No.1 Intake Constnctor Controi

FCV Pipe

*

et ey

PCV Hose ? !

-

Intake Pipe

No.2 Air Hose \_@ Rl J

Clamp —-—""”@ . J

o

+ Gasket

injection N$
¢ Gasket

Nozzle Sem

['N-m (kgf-cm, ft-lbf) | : Specified torque

4 Non-reusable part
¥

¢ Gasket

VSV Connector for
Vacuum Hose No.1 Intake Constnictor Control
L
o,
: VSV Gonnector for
- No.2 Intake Constrictor Gontrol

vgoﬁ wivzol )
VSV for No 2 Intake Constrictor Control

injection Pipe

oY T B Ut
-

B09237




" ENGINE FUEL — WIECTIONNDZZLE

‘-\
- » g
Nozzle Assembly M ' Adjusting Shim SRS AV
\ @ /
. v Pressure Pin
Nozzie Body
AN
- Nozzle Needle

Nozzle Holder Retaining Nut

Q ‘
AR
T V=2 e

&’

Nozzle Holder Body

‘ e e —
w\ ' Pressure Spring e BEOH A
" *~. Distance Piece ¥
¥ N o T— S
'g. -~
. Y ‘ . “taplngyd ) 10isi8i80-
~ " N I
i 3
| Nm (kgf'cm, ﬂ:'lbf) I . Speciﬁed torque ‘Q':-’_h e 18] nemeadene Ealrenld

P12634




Donated by Andrew Schauer cruisercult com FU-3
ENGINE FUEL _— TIECTONNOZZLE

REMOVAL

1. REMOVE INTAKE PIPE

) Disconnect the 2 VSV connectors.

) Disconnect the 2 vacuum hoses from the actuator

¢) Disconnect the vacuum hose from the 3—way (from vacu-
um pump). '

{d) Remove the 4 nuts and seal washers. .

*
i
:
i
1

504839

- e b — . ——————

(e) Disconnect the 2 PCV hoses.

{fy  Use pliers to pinch the ends of the clamp together until the
lock plate engages the catch.
Make sure the lock plate and catch are engaged securely.

(@) Remove the intake pipe and gasket.

(h) Remove the 2 nuts and accelerator cable bracket from
the intake pipe.

()  Remove the 2 nuts and PCV pipe from the intake pipe.

’i
;
i

P11700

2. REMOVE INJECTION PIPES

(a) Remove the 2 nuts holding the clamps (A) to the intake
manifold.

(b) Using a screwdriver, pry out the clamp (B).

(c) Loosen the 8 union nuts of the injection pipes
(d) Remove the 4 injection pipes and 2 clamps (A).

3. REMOVE NOZZLE LEAKAGE PIPE
(a) Disconnect the fuel hose from the return pipe.
(b) Remove the 4 nuts, leakage pipe and 4 gaskets.




- ENGINEPUEL _  INJECTIONNOZZLE

4. REMOVE INJECTION NOZZLES

SST 09268-64010 (09268-64020)
HINT:
Arrange the injection nozzle in correct order.

T

FQITILG MU I ~

Idee hapspns sne dnie

Using"SST, remove the 4 injection nozzles, gaskets and seats.

3 AR B oL T Tt V-1 fe
M
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FU-7
- __ENGINE FUEL — INJECTION NOZZLE

FU0ET-01

DISASSEMBLY

DISASSEMBLE INJECTION NOZZLES ———)
(8) Using SST, remove the nozzle holder retaining nut.
SST (09268-64010 (09268—64020)
NOTICE: i ! ,
When disassembling the nozzle, be careful not to drop the
inner parts. { ., |
(b) Remove the pressure spring, shim, pressure pin, dis-
tance piece and the nozzle assembly. e eennee
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Donated by Andrew Schauer cruisercult com

FU0559

FU1349

FU2701

One third of
Its length

About 60°

FUt351

" ERGINE FUBL - INJECTION NOZZLE

INSPECTION -

1. NOZZLE CLEANING

(a) 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.

l N

Ll_y‘\ﬂ(‘ E]

T =

i

(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 iapped surface).

{d) Check the seat of the nozzle body for burns or corrosion.
(e} Check the nozzle needle tip for damage or corrosion.

If any of these conditions are present, replace the nozzle as-
sembly.

2. INSPECT NOZZLE ASSEMBLY

(a) Wash the nozzle in clean diesel fuel.

HINT:

Do not touch the nozzle mating surfaces with your fingers.

(b) Tilt the nozzle body about 60° and pull the needle out
about one third of its length.




FU-8
>~ PRGINE FUEL - INJECTIONNOZZLE

- b
\’,% FU{gs2

{c) When released, the needle should stick down nto 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.

y
|

[

i -




FU-10

~ T PNGINE FUEL —  INJECTIONNOZZLE

FU2910

- o b e

FLOSV-01

REASSEMBLY . \

1. ASSEMBLE INJECTION NOZZLE HOLDERS

(a) Assemble the nozzle holder retaining nut, the nozzle as-
sembly, distance piece, pressure pin, pressure spring,
adjusting shim and nozzle holder body, and finger tighten
the retaining nut.

(b) Using SST, tighten the retaining nut. S
SST  09268-64010 (09268-64020) ,° ™.
Torque: 37 N-m (375 kgf.cm, 27 ft-Ibf) =~

NOTICE:

Over torquing could cause fiozzlé deformation and needle
adhesion or other defects.

2.

PERFORM PRESSURE AND SPRAY PATTERN TEST
(See page FU-11)



T .

ENGINE FOBY.  —  INIROTION NOZZLE

TEST

1. IﬁJECTION PRESSURE TEST

(a) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut.

CAUTION:

Do not place your finger over the nozzle injection hole.

(b) Pump the tester handle a few times as fast as possible to
discharge the carbon from the injection hole. -

{c) Pump the tester handle slowly and observe the pressure
gauge.

Fu-11

ERl Y-

i

H

frremtmaerese A

]

b

b non . - g o oecommm
?3) &ad the pressure gauge just as the injection pressure
begins to drop.
Opening pressure:
y New nozzle 14,808 - 15,593 kPa
{151 — 159 kghiom?, 2,148 — 2,261 psi)

14,320 - 15,100 kPa
{146 — 154 kgf/cm?, 2,076 — 2,190 psi)

Reused nozzle

HINT:
Proper nozzle operation can be determined by a swishing
sound.

) Y ifthe opening pressure is not as specified, disassemble the
or) - nozzle holder and change the adjusting shim on the top of the

pressure spring.
! Adjusted opening pressure: “*"1\7} —
@ 14,220 - 15,200 kPa ’ ’

Vi - 2 -
(145 - 155 kgticm?, 2,062 - 2,205 psi)




Donated by Andrew Schauer cruisercult com

FU-12
ENGINE FUEL - INJECTION NOZZLE
- Adjusting shim thickness:
‘-\mm (in}) mm (in} mm {In }
h 0 900 (0 0354) 1275 (0 0502) 1 650 (0 0650)
! 0 925 (0 0364) 1300 (0 0512) 1 675 (0 0659)
0 950 (0 0374) 1325 (0 0522) 1 700 (0 0669)
aPp’ 0 975 (0 0384) 1 350 (0 0531) 1 725 (0 0679)
0 b 22T £n 1000 (0 0394) 1 375 (0 0541) 1 750 (0 0689)
S NGe oo v 1025 (0 0404) 1400 (0 0551) 1775 (0 0699)
1050 (0 0413) 1 425 (0 0561) 1800 (0 0709)
1075 (0 0423) 1 450 (0 0571) 1825 (0 0719)
1100 (0 0433) 1 475 (0 0581) 1 850 (0 0728)
1125 (0 0443) 1500 (0 0591) 1875 (0 0738)
1150 {0 0453) 1 525 (0 0600} 1800 (0 0748)
1175 {0 0463) 1550 (0 0610) 1925 (0 0758)
1200 (0 0472) 1 575 (0 0620) 1 950 (0 0768)
1225 (0 0482) 1 600 (0 0630) -
1 250 (0 0492 1 625 (0 0640) -
HINT:
. o, +  Varying the adjusting shim thickness by 0.025 mm
"G noim et T ¢ 7 ” {0.0010in.) changes the injection pressure by about 471
S " kPa (4.8 kgf/cm?, 68 psi).
= Only one adjusting shim should be used. -
! BT AT-T T (e) There should be no dripping after injection. *ﬁ
SRS R “““’“"“"“‘"“i ! } i J é
{ ‘am Der; jk mi;» ;:u’bjar ~pan wlsso #A | T E; - > iy
i } - UJ; H

{esvsyd

pridziwe 8 yd barimsteb ad aes noitsisgo slsson o

2. . LEAKAGE TEST
iins £ 3
% g %
{ b

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 within 10 seconds, replace or clean and aver-
haul the nozzle assembly.

While maintaining pressure at about 981 - 1,961 kPa (10 - 2C

Good Faulty

FU1347

3. SPRAY PATTERN TEST

(a) The injection nozzle should shudder at a certain pumping
speed between 15 — 60 times (old nozzle) or 30 — 60 times
(new nozzle) per minute.

(b} Check the spray pattern during shuddering.

if the spray pattern is not correct during shuddering the nozzle

must be replaced or cleaned.

N

i, \
Fauity

FU1481




Donated by Andrew Schauer cruisercult com FU-13
ENGINE FUEL — _INJECTION NOZZLE

SST
r\&aﬂ“ﬁé%\ﬁf

P12848

nilz 21l et dal Ar i e

INSTALLATION

1. =

(a)

tion nozzle holes of the cylinder head. X
(b) Using SST, install the 4 injection nozzles. %

SST 09268-64010 (09268-64020)

Torque: 54 N-m (540 kgf.cm, 40 ft.Ibf) P4
NOTICE: -

(b)

TNSTALL INJECTION NOZZLES ' a |
Place the 4 nozzle seats and new gaskets into the injec-

Over forquing could cause nozzle deformation and
needle adhesion or other defects.

When installing the injection nozzle, never torque the
nozzle holder body. Torque the retaining nut section.

> INSTALL NOZZLELEAKAGEPIPE — '

Install 4 new gaskets and the leakage pipe with the nuts.
Torque: 30 N-m (300 kgf-cm, 22 ft-Ibf) N
Connect the fuel hose to the return pipe. T

1774

™ i !
W i
4

. 8

¥ L]
feroses

INSTALL INJECTION PIPES
Termporarily install the 2 clamps (A) and 4 injection pipes.

Install the 2 nuts holding the clamps (A) to the intake man-
ifold.

Torque: 6 N-m (65 kgf-cm, 53 in.-1bf)

Using a screwdriver, attach the clamp (B).

Tighten the 8 union nuts.

Torque: 15 N-m (150 kgf.cm, 11 ft-Ibf)



FU-14

TTUENGIREROE - nOEEMNNDZZLE

P11558

Lt L T L P A R

4,
(a)
(b)

()

INSTALL INTAKE PIPE ‘

stall the PCV pipe with the 2 nuts to the intake pipe.
Install the accelerator cable bracket with the 2 nuts to the
intake pipe.

Torque: 20 N-m (200 kgf-cm, 15 ft.Ibf)

Place a new gasket on the intake manifold.

Connect the air hose and install the intake pipe.

Press the clamp lock together with the pliers and press
down the tip of the lock plate. Carefully let the lock spread
apar.

Take care not to let the pliers slip.

Connect the 2 PCV hoses.

IAStaN e 4 36T Washers and nute.
Torque: 12 N-m (120 kgf.cm, 9 ft.Ibf) _
Connect the vacuum hose to the 3-way (to vacuum
pump).

Connect the 2 vacuum hoses to the actuator,. ~ 1
Connect the 2 VSV connectors. N
START ENGINE AND CHECK FOR FUEL LEAKAGE

& ! ~ -
{iaesm




TERONETUEL - AECTIONPUMP

U-15

INJECTION PUMP - ~inan
ON-VEHICLE INSPECTION

1

2.
3.
4

INSPECT ENGINE SPEED SENSOR (See page ED-20) "’g

INSPECT SPILL CONTROL VALVE (See page ED-9) "
INSPECT INJECTION PUMP CORRECTION RESISTORS (Seé page ED-24)

INSPECT TIMING CONTROL VALVE (See page ED-8) |




FU-16
ENGINE FUEL - _INJECTION PUMP

FURIP-02

COMPONENTS ¢

Vacuum Hose VSV Connector for
VSV for No.1 Intake No.1 Intake Constrictor Control

Constrictor Control

PCV Pipe

VSV Connector for
No.2 Intake Constrictor Control

Injection Pipe

VSV for No.2 Intake
Constrictor Control

No.2 Air Hose \@

(12120, 9)

# Gasket
Clamp— g @
/v-&_
o
Accelerator Cable Bracket v Clamp
s :  Engine Speed
e i et e o /} Cylinder |  Sensor Connector
\% Block | -
insulator |
No.2 Camshaft Timing Pulley ; Fuel Hose

No.2 Camshaft
Timing Pulley Flange

" Fuel Temp.
Sensor
Connector

Timing Beit

Tensioner Spill Control Valve

o Connector
Timing Belt
Fuel Pump Correction
Resistor Connector

Timing Control Valve Connector

* Gasket
[ N-m (kgf-cm, ft-Ibf) | : Specified torque
yv® Non reusable part Bo9238




Donated by Andrew Schauer cruisercult com FU-17
~ ENGINE FUEL - INJECTION PUMP

S PR T T L I 1Y)

7]

¢ Gasket

Fuel Inlet Pipe
P Distributive Head Piug (No.1)

* Gasket
2 ¢ O-Ring
Fuel Inlet Hollow -
Screw //@ )
# Gasket % _
pTh i r”’
22.1(225,16) |— . v
Overflow Screw =7 D : - . ,43)
.Qq ne r Delivery Valve Holder
, # Gasket = " i Delivery Valve
! E # Gasket
I
Fuel Outlet Pipe ; E
| ]
¢ Gasket ! i Timing Control Valve
I
|
i ¢ O-Ring
I
|
|
4 Set Key ,: 3 .
Ay " _
" Wave Washer Y g i !{ ;
L J O—thg
¢ O-Ring ¥
”‘.v é I !F l(;,
- Strainer N
Dlstrlbutlve Head —
Plug (No.2)
@ ) ., ¥ S /)
Support Clip G /F . . Aé S p} :
o sep ot i ) uel Temperature Sensor
L., \ x/ - f/
T X .
\Jr&—‘ \.-“-"
[ N'm (kgf-cm, ft-Ibf) | : Specified torque -7 _ -~

# Non reusable part S04926
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T ERGIREFUEL - MRECTIONPIVP
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FUOEZ-01

REMOVAL -

1. REMOVE INTAKE PIPE (See page EM—44)

2. REMOVE INJECTION PIPES (See page FU-5)
3. REMOVE TIMING BELT (See page EM-13)

$a

24} &, /;;__.,,j
/’ 4 ’_} -
4. CHECK INJECTION PUMP DRIVE SHAFT THRUST
CLEARANCE
(a) Turn the crankshaft pulley counterclockwise, so the

puiley groove is about 30° from the timing pointer.

HINT: . ~

To do this in order to adjust the teeth of the scissors portion of

the idler gear. e -

(b) Move the No.2 camshaft timing pulley forward and back-
ward and understand the sense of thrust clearance of the
injection pump.

5. REMOVE NO.2 CAMSHAFT TIMING PULLEY (See

page EM-13)
i - i " 3
- F e kD é
,;f
ot
A -

;‘f

t

6. REMOVE INJECTION PUMP

{a) Disconnect the engine speed sensor connector. i :
(b)  Disconnect the spill control valve connector. e,
(c) Disconnect the 2 correction resistor connectors.

b

Disconnect the timing control valve connector.
Disconnect the fuel temperature sensor connector.
Disconnect the engine wire clamp and fuel hose.

1
1hd\ \“""‘w.h. ! g

T

Hold the crankshaft pulley, and remove the injection
pump drive gear set nut.
Remove the O—ring from the injection pump drive gear. ¥

d H
ER T

S e b mrrr——— -

[
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FU-19
ENGINE FUEL - INJECTION PUMP

(i}  Loosen the 2 nuts holding the injection pump to the timing
“gear case.
() Remove the 3 bolts and injection pump stay.

5 )
-~ oy

“zat ]

™ >
¥ ..
. &

(k) Using SST, disconnect the injection pump from the timing

gear case.
SST 09960-50010 (0995105010, 09952-05010, |

1 an 09953-05020, 09954—05010)
() Remove the 2 nuts, Injection pump and cylinder block in-
sulator. } N |

{(m} Remove the O-ring from the injection pump.

’
| |
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ENGINE FUEL - IKJECTION BUMP

SST

S04407

&

Fuel Outlet

Hollow Screw

504319

5mm
Hexagon
Wrench

504409

FLOSR-02

DISASSEMBLY T

1. MOUNT PUMP ASSEMBLY TO SST (STAND) °
SST  09241-76022, 09245-54010 \

2. REMOVE SET KEY OF DRIVE PULLEY FROM DRIVE
SHAFT

P

| N
|

3. 7 REMOVE FUEL PIPES AND INLET HOLLOW SCREW

(a) Remove the overflow screw, fuel outlet pipe and 2 gas-
kets.

(b) Remove the cap nut, bolt, fuel inlet pipe and 2 gaskets.

(c) Remove the fuel outlet hollow screw and gasket.

Mo Ty ~

4. REMOVE SOLENOID CONNECTOR SUPPORT CLIP

(@) Using a 5 mm hexagon wrench, remove the 3 bolts and
solenoid connector support clip.

(b) Disconnect the 2 lead wires and 2 connectors from the

clamps.

5. REMOVE TIMING CONTROL VALVE
Using a 5 mm hexagon wrench, remove the 2 bolts and timing
control valve.

i

6. REMOVE FUEL TEMPERATURE SENSOR AND DiS-
TRIBUTIVE HEAD PLUG (NO.2)

(@) Hold the distributive head plug, and using a 19 mm deep
socket wrench, remove the fuel temperature sensor and
O-ring.
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(b) Remove the distributive head plug and O-ring.

(c) 'Remove the strainer and wave washer. ‘
4 .
w //} ~ i

= a1 P ey .

i
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7. REMOVE DISTRIBUTIVE HEAD PLUG (NO.1)
Using SST, remove the distributive head plug.
SST  09260-54012 (09262-54010)

8. REMOVE DELIVERY VALVE HOLDERS

(@) Using SST, remove the 4 delivery valve holders and
springs.
SST  09260-54012 (09269-54020)

(b) Remove the 4 delivery valves and gaskets.

NOTICE:

Do not touch the sliding surfaces of the delivery valve with

your hand.

HINT:

Arrange the delivery valves, springs, and holders in order.
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503163 503184 Z18058

PO LY TIEH VT BT

FU0IS-02

INSPECTION . }
NOTICE:

Do not touch the sliding surfaces of the delivery valves.
INSPECT DELIVERY VALVES

Pull up the valve, release it. e -

Check that it sinks smoothly to the valve seat.

If operation is not as specified, replace the valve as a set.
HINT:

Before using a new Ja?ve set, wash off the rust prevention com-
pound with diesel fuel. Then re—wash with diesel fuel and per-
form the above tests.



Donated by Andrew Schauer cruisercult com

FU-23
ENGINE FUEL — INJECTION PUMP
REASSEMBLY
BY lenoD . 1.  MOUNT PUMP BODY TO SST (STAND) |
. SST 09241-76022, 09245-54010 i !
|
\\: T !
7o = P
! / ’ \\ —
S04827 . i;
2. + INSTALL DELIVERY VALVEHOLDERS ~— 1
(@) Install new gaskets and the valves into the distributive
head.
(b) Install the springs into the delivery valve holders.
8 ' {c) Using SST, install the delivery valve holders. l
y SST  09260-54012 (09269-54020) 3
8 g ) Torque: 58.85 N.m (600 kgf-cm, 43 ftIbf) ‘
‘ |
y S04413 . fl\_/ |
3. ; INSTALL DISTRIBUTIVE HEAD PLUG -
(@) Install a new O—ring to the distnbutive head plug. :
(b) Using SST, install the head plug. - l
v SST  09260-54012 (09262-54010) ~ **
-t Torque: 88 N.m (900 kgf-cm, 65 ft-1bf)
’f a
-
4. INSTALL DISTRIBUTIVE HEAD PLUG (NO.2) AND
* FUEL TEMPERATURE SENSOR
(@) Install a new O—ring to the distributive head plug.
(b} Install the wave washer, strainer and head plug.
v
5 LA
(c) !nstall a new O-ring to the fuel temperature sensor.
(d) Hold the distributive head plug, and using a 19 mm deep
socket wrench, install the fuel temperature sensor.
Torque: 21.6 N-m (220 kgf-cm, 16 fi-1bf)
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Hexagon
Wrench

504409

Vil

e
B

5.

INSTALL TIMING CONTROL VALVE

Using @ 5 mm hexagon wrench, install the timing control valve
with the 2 bolts.

rAe am

INSTALL SOLENOID CONNECTOR SUPPORT CLIP
Using a 5 mm hexagon wrench, install the solenoid con-
nector support clip with the 3 bolts.

Connect the 2 lead wires and 2 connectors to clamps.

-

et

'
i L

" INSTALL FUEL INLET HOLLOW SCREWS FUEL

PIPES

Install a new gasket and the hollow screw.
Torque: 36.8 N-m (375 kgf-cm, 27 ft.Ibf)
Install fuel inlet pipe with 2 new gaskets, the cap nut and
bolt.

Torque: i
Cap nut: 23 N-m (230 kgf-cm, 17 ft-1bf)

Bolt: 24.5 N-m {250 kgf-cm, 18 ft.Ibf)

Install fuel outlet pipe with a new gasket and the overflow
SCrew.

Torque: 22.1 N.m {225 kgf.cm, 16 fi-lbf) .
REMOVE INJECTION PUMP FROM SST (STAND)
SST 09241-76022, 09245-54010 R \
INSTALL SET KEY OF INJECTION PUMP DRIV
PULLEY ON DRIVE SHAFT /

Y

LY
hY

hY
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- INSTALLATION
1. INSTALL INJECTION PUMP
(a) Install a new O-nng to the pump.
(b) Apply alight coat of engine oil on the O-ring.
(c) Algn the set key on the drive shaft and groove of the injec-
tion pump drive gear. K /
{

i

- ?;‘rﬁ

L

-

(d) Hold the injection pump with hands and press the injec-
tion pump drive gear to the backward and weld it with the
injection pump drive shaft.

{e) Align the punching line of the injection pump flange and
the upper processing surface of the timing gear case, and
then temporarily install the 2 nuts.

(i  Tighten the 2 nuts holding the injection pump to the timing

Upper Processing Y gear case.
Surface e Torque: 21 N-m (210 kgf-cm, 15 ftIbf)

(@) Temporarily install the injection pump stay with the 2 bolts
(A, B).
(h) Install the injection pump set C bolt.
Torque: 32 N-m (330 kgf.cm, 24 ft.Ibf)
(i) Torque the A and B bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-bf)
NOTICE:
Before tightening to the standard torque, check whether
the pump stay is up against the injection pump.

(i) Install the cylinder block insulator.

(k) Install a new O—ring to the injection pump drive gear.

()  Install the injection pump drive gear set nut.

(m) Hold the crankshaft pulley, and torque the set nut.
Torque: 64 N-m (650 kgf-cm, 47 ft.Ibf)

NOTICE:

Do not turn the crankshaft pulley. The valve heads will hit

against the piston top.

(n) Connect the engine speed sensor connector.

(o) Connect the spill control valve connector.

(p) Connect the 2 correction resistor connectors.

(q) Connect the timing control valve connector.

(r}  Connect the fuel temperature sensor connector.

(s} Connect the engine wire clamp and fuel hose.

2.  INSTALL NO.2 CAMSHAFT TIMING PULLEY (See
page EM-18)
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3. ; CHECK INJECTION PUMP DRIVE SHAFT THRUST

t W ‘CLEARANCE .
: ” Move the No.2 camshaft timing pulley back and forth to check
W

that the injection pump drive shaft has sufficient thrust clear-
ance.

==

Thrust clea'ra"lce (Reference): ~

[/ L 0.15 - 0.55 mm (0.0059 — 0.0217 in.) .

’_f]/ If the thrust clearance is not sufficient, loosen the 2 injection
maa3s| pump nuts and the 3 pump stay bolts, than retighten them.

sh o

If the thrust clearance is still not sufficient, remove the timing
nEART L T PRETsHpRd ARFAATR TS gear cover and then reinstall it.

4, INSTALL TIMING BELT (See page EM-18)

5. ; INSTALL INJECTION PIPES (See page FU-13)

6.

8 5% 2 . INSTALL INTAKE PIPE (See page EM-64)
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COOLING — COOLANT

COOLANT €
INSPECTION .

HINT: . e e———
Check the coolant level when the engine is cold.
1. CHECK ENGINE COOLANT LEVEL AT RADIATOR RESERVOIR
The engine coolant level should be between the "L and "F” lines.
If low, check for leaks and add "Toyota Long Life Coolant” or equivalent up to between the "L” and "F” lines.
2. CHECK ENGINE COOLANT QUALITY
(a) Remove the radiator cap.
CAUTION: ey ardt - =T T
To avoid the danger of being burned, do not remove the radiator cap while the engine and radiator
are still hot, as fluid and steam can be blown out under pressure.
(b} There should not be excessive deposits of rust or scale around the radiator cap or water filler hole, and
the coolant should be free from oil. ]

It excessively dirty, clean the coolant passages and replace the coolant. “
(c) Reinstall the radiator cap. h

3 B (T g

~ s N
B s w ¢

i




CO-2

CObIME — CCOLART

o~

AIOVH™

“F* bas 1" eri neswtsd of qu Insisv

Engine
Drain
Plug

j{Xla

Radator
Drain

Plug B09314

REPLACEMENT

CAUT%N: T lalasasial
To avold 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.

1. DRAIN ENGINE COOLANT -

(a) Remove the radiator cap. >o 2"
- b Al

o1

-

[ -

8 {=-Ta N Al 7 2
(b) Loosen the radiator drain plug (on the right side of the ra-
diator lower tank) and engine drain plug (on the oil cooler
cover), and drain the coolant.

{c) Close the drain plugs. ol 3
Torque: 8 N-m (80 kgf.cm, 69 in.-Ibf) for Engine
2. @ FILL ENGINE COOLANT ; 228CY
(a) Slowly fill the system with coolant. 2
«  Use of improper coolants may damage engine cool-
Ing system.

+  Use "Toyota Long Life Coolant” or equivalent and
mix it with plan water according to the manufactur-
er’s directions.

e Using of coolant which includes more than 50 %
[freezing protection down to =35°C (=31°F)] or 60
% [freezing protection down to —50°C (-58°F)] of
ethylene—glycol is recommended but not more than

70 %.
NOTICE:
« Do not use an alcohol type coolant or plain water
alone.

»  The coolant should be mixed with plain water (prefer-
ably demineralized water or distilled water).
Capacity:

9.5 liters (10.0 US qts, 8.4 Imp. gts)
(b) Reinstall the radiator cap.
(c) Startthe engine, and bleed the cooling system.
(d) Refill the radiator reservoir with coolant until it reaches the
’F” line.
CHECK ENGINE COOLANT FOR LEAKS
CHECK ENGINE COOLANT SPECIFIC GRAVITY COR-
RECTLY

el o
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WATER PUMP «

‘\
) NT come.
COMPONENTS , .-
VSV for No.1 Intake VSV for No.1 Intake VSV for No 2 Intake
Constrictor Control Constrictor Control  Cons*  2r Control

Vacuum Hose Connector Connector

&xﬂ

Cil FillerCap

! o

\ I
1 ~

d Cover

o

No.2 Intake _
; Constrictor -
< Clamp £ s Control _ = !
No.2 Air Hose —@ 2 Gasket‘\ . i

\ SealWasher .- _.i-
e ClamP—— e
Accelerator 2 ~"No.1 Camshaft ' _.--~ | !
Cable Bracket I Timing Pulley. |
& !

Clip

Timing Belt Cover Gg
Timing Belt

 Idler PuHey—@@’"/
g Timing Belt \_
Tensioner .-~

’ @'-_’

No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

j v
e

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

A10775
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~ - COOLING — WATER PUMP
‘-\
Eate o N ol 1 ¥ ¥4
aﬂﬁfﬂ' \9‘(3‘1 < At TS
r
- ’QG
EN
Alternator Bracke
] LT
l rr"\:\ Y ) T
e Eap-Witag iy

6 (60, 52 n. |bf)

Water Pump <=~

¢ Gasket
Cover

Fluid Coupling

Water Pump

_1\0::. }
, 13}

18 (185

Water Pump
Pulley

Giand

fdngD)

o

§e

P T RN

[ N'm (kgf-cm, ft-Ibf} | - Specified torque
4 Non-reusable part
* Precoated part
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REMOVAL

1. DRAIN ENGINE COOLANT
2.  REMOVE DRIVE BELTAS, FAN AND WATER PUMP

F

PULLEY f . R,
(a) Stretch the belt tight and loosen the 4 pump pulley set
nuts. I 7

(b} Loosen the pivot bolt ar{d adjusting lock bolt.
(c) Loosen the adjusting bolt, and remove the drive belt.
(d) Remove the 4 nuts, fan and fluid coupling assembly and

pulley.

3. REMOVE TIMING BELT AND IDLER PULLEY
(See page EM-13)

4. REMOVE NO.1 CAMSHAFT TIMING PULLEY
(See page EM-13)

5. REMOVE CAMSHAFT OIL SEAL RETAINER
(See page EM-24)

6. REMOVE WATER PUMP
(@) Remove the lock bolt, pivot bolt and alternator.

(b) Remove the 4 bolts and alternator bracket.

P77

{¢) Remove the 5 bolts, 2 nuts, water pump and gasket.

P13086

L Rkadlok ietasbes e k. s iz
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Water Pump Cover

ks

P12831

{d) Remove the bolt, water pump cover and gasket.

¥

- e .

- /‘f“: -
~) .~ o
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~__COOLING — WATERPUMP
INSPECTION. T
1. TNSPECT WATER PUMP g “:3‘7:\ ‘

Turn the pulley and check that the water pump bearing moves
smoothly and quietly.

If necessary, replace the water pump. ' )l — |
’ . !

A

Tk . aVl’

2. - INSPECT FLUID COUPLING o i
Check the fluid coupling for damage and silicon oil leakage. !
If necessary, replace the fluid coupling.

m

B09231 15 19

e ot el
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__COOLING - _WATERFUMP

INSTALLATION
€ [ 1. INSTALL WATER PUMP ASSEMBLY 7
{a) Install a new gasket to the water pump cover. >

COAWO-in

] i

) ! f N
NI

v

\ —h.-ﬂ‘ﬁ’ e AR
" - ™~
L" 1

(b) Temporarily install the water pump and water pump cover

New Gasket

apsAral lin with the bolt.
{\‘ I —_\‘\\
\Lh T
7 - X::\ )
7 < T \;\j
|/ y >r
RN \/i/ o \\\
18¢998 f/

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

(d) Temporarily install the water pump with the 5 bolts and 2
nuts.

(e) Tighten the bolts and nuts.
Torque: 13 N-m (130 kgf.cm, 9 ft.1bf)

() Install the altermator bracket with the 4 bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

P11717
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Pivot Bolt (@) Install the alternator with the pivot bc  z~d lock bolk. 1 §
“Jorque:
A~ ”~
21 N-m (210 kgf-cm, 15 ft.1bf) for Lock bolt = ° ()
62 N-m {620 kgf-cm, 45 ft.Ibf) for Pivot bolt
2. INSTALL CAMSHAFT OIL SEAL RETAINER

3. INSTALL NO.1 CAMSHAFT TIMING PULLEY
(See page EM-18)
enna| 4.  INSTALL IDLER PULLEY AND TIMING BELT

!
(See page EM-34) ‘
i
I

(See page EM-18)
8. INSTALL WATER PUMP PULLEY, FAN AND DRIVE

BELT 3
§ t L
)
- —— 4 /
’_,} - \‘\‘_____,/‘,f/
?) {\ = /_‘:..J {//
/\ Y .
— - ;:H’ ’/,}-i/ i

| — /

(a) Install the pump pulley, the fluia??fan a/nd coupling assem- m
- bly with the 4 nuts.

HINT: -

When intalling the fiuid coupling on the water purnp, must intall

it by making the marking color of the bolt of the water pump and

the marking color of the fulid coupling meet.

(b} Place the drive belt on each pulley.

IY S ) |

IR

(c) Stretch the belt tight and torque the 4 nuts. ~
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)

(d}  Adjust the drive belt defiection (See page CH-2)

6. FILL WiTH ENGINE COOLANT .

7. START ENGINE AND CHECK FOR COOLANT LEAKS

>\]\/\7q-

B0S007 e
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THERMOSTAT -« _ - Je =
COMPONENTS - .

Thermostat .-~

: \
¢ Gasket . ]i" aoa X A
13 (130, 9) ! ~ —
H i = i
Waterinlet @ | - l .
: -~ _ .-#"" — ———
.-’_(—-::—:‘.i _Mﬁ_
T
g Vs
e S
[13(130,9) ) =
T

[ N'm (kgf-cm, ft-Ibf) | : Specified torque

& Non—reusable part
\
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COOLING — THERMOSTAT

-8

¢

T«

04555

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 !
2. DISCONNECT RADIATOR LOWER HOSE

L.

v AN L T e i fC S —

3. REMOVE WATER INLET AND THERMOSTAT —1

(a) Remove the 3 bolts and water inlet from the cylinder
block.

(b) Remove the thermostat. ~ -~

(c) Remove the gasket from the thermostat.




CO-12 ; N
" COOLING — THEKMOSTAT

INSPECTION -
INSPECT THERMOSTAT

HINT:

The thermostat is numbered with the valve opening tempera-
ture.

COONK-02

P B09317

(a) Immerse the thermostat in water and gradually heat the
water.
(b) Check the valve opening temperature.
Valve opening temperature: 80 - 84°C (176 — 183°F)
If the valve opening temperature 1s not as specified, replace the
thermostat.

SN T

"

(¢) Check the valve lift.
Valve lift: 10 mm (0.39 in.) or more at 95 °C (203°F)
If the valve lift is not as specified, replace the thermostat.

= (d) Check that the valve is fully closed when the thermostat
Is at low temperatures (below 40°C (104°F)).
Valve Lift If not closed, replace the thermostat.

.
| 506663

§
!
i
!
}
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COOLING — THERMOSTAT

B0S318

INSTALLATION HOTAK
1. PLACE THERMOSTAT IN CYLINDER BLOCK MO
(a) Install a new gasket to the thermostat.

o e il
2ib 8 niss

(b) Install the thermostat with the jiggle valve upward.

HINT:

The jiggle valve may be set within 30° of either side of the pre-
scribed position.

2. INSTALL WATER INLET TO CYLINDER BLOCK
Install the water inlet with the 3 bolts.
Torque: 13 N-m (130 kgf.cm, 9 ft.Ibf)
NOTICE:
Torque the 2 upper bolts first.
3. FILL WITH ENGINE COOLANT g
4. START ENGINE AND CHECK FOR COOLANT LEAKS
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RADIATOR ¢ . e
ON-VEHICLE CLEANING N T

. % g
Using water or a steam cleaner, remove any mud and dirt from the radiator core.

NOTICE: i ) /
It using a high pressure type cleaner, be careful not to deform the fins of the radiator core. (l.e. Main-

tain a distance between the cleaner nozzle and radiator core.) - y -

T T COOLING - FAIATOR
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N8 - RADIATOR

L4

-

Radiator Cap
: e

C01242

Z00579

-t

Radiator
Tester

1]

ON-VEHICLE INSPECTION 1:
1. REMOVE RADIATOR CAP i j
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. '

3
[

or 3
, o
A - - "\&I
2. INSPECT RADIATOR CAP
NOTICE: '
« [f the radiator cap has contaminations, always rinse
it with water.

. Before using a radiator cap tester, wet the relief valve

=~ and pressure valve with engine coolant or water.

* % When performing steps (a) and (b) below, keep the
tester at an angle of over 30° above the horizontal.
(@) Using a radiator cap tester, slowly pump the tester and
check that air is coming form the vacuum valve.
Pump speed: 1 push / (3 seconds or more) '

NOTICE: v
Push the pump at a constant speed. 1
If air is not coming from the vacuum valve, replace the radiato
cap.
{b) Pump the tester and measure the relief valve opening
pressure.
Pump speed: 1 push within 1 second ’
NOTICE:

This pump speed is for the first pump only (in order to close
the vacuum valve). After this, the pump speed can be re-
duced.
Standard opening pressure:
.~~~ 93-125kPa (0.95 - 1.25 kgt/cm?, 10.7 - 14. 9psl) |
Minimum opening pressure:
-~ 59 kPa (0.6 kgf/cm?2, 8.5 psi)
HINT:
Use the tester’'s maximum reading as the opening pressure.
If the opening pressure i1s less than minimum, replace the radia-
tor cap. .
3. INSPECT COOLING SYSTEM FOR LEAKS ‘
(a) Fill the radiator with coolant, and attach a radiator cap tes-
ter.
(b) Warm up the engine. }
(c) Pumpitto 118 kPa (1.2 kgf/cm?, 17.1 psi), and check that
the pressure does not drop.
If the pressure drops, check the hoses, radiator or water pump
for leaks. If no external leaks 1s found, check the heater core,
cylinder block and head.
4. REINSTALL RADIATOR CAP
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COMPONENTS - ¥ .

hs
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2

. £ S oaf 3 - £34

Bushing

%é@ |

, 2 ot op
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i

“ihay ardt »- -4

Radiator Support

a0 avigy toiley art g

¢ O-Ring

¢ O-Ring

4 9
Lower Tank

‘ A 11

Drain Plug
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4 Non-reusable part s [ £ -
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B08012

B09277

DISASSEMBLY
1. TREMOVE RADIATOR SUPPORTS

Remove the 2 bolts, nuts, pipe, bushing and radiator support.
Remove the LH and RH supports. =
2. REMOVE RADIATOR CAP
3. REMOVE DRAIN PLUG
{a) Remove the drain plug.

(b) Remove the O-ring.

4, ASSEMBLE SST
SST 0923001010
(@) Install the claw to the overhaul handle, inserting it in the
hole in part "A” as shown in the diagram.
(b) While gripping the handle, adjust the stopper bolt so that
dimension "B” is as shown in the illustration.
Dimension B: 0.2 - 0.3 mm (0.008 - 0.012 in.)
NOTICE:
If this adjustment Is not done the claw may be damaged.

5. UNCAULK LOCK PLATES
Using SST to release the caulking, squeeze the handle until
stopped by the stopper boit.
SST 09230-01010 1
ot i
E i
St !
: S
2

Y

o
o -
< e

-

6. REMOVE TANKS AND O-RINGS

Lightly tap the radiator inlet or outlet (or bracket of the radiator)

with a soft-faced hammer, and remove the tank and the O-ring.
i

§
! . .

v

':)r,m -
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COOLING - RADIATCR

Lock Plate

Lock Plate

Core

CO1267

Te

N
» O Normal | X T\gnfted
O—Ring X Twisted

coo7

I

COONG-02

REASSEMBLY

1. INSPECT LOCK PLATE FOR DAMAGE

HINT:

+ If the sides of the lock plate groove are deformed, reas-
sembly of the tank will be impossible.

»  Therefore, first correct any deformation with pliers or simi-
lar object. Water leakage will result if the bottom of the
lock ptate groove 1s damaged or dented.

NOTICE:
The radiator can only be recaulked 2 times. After the 2nd

time, the radiator core must be replaced. ;1 -
| AR

R G 0. 4

| ol Ma IC poem

R I

2. INSTALL NEW O-RINGS AND TANKS

(a) After checking that there are no foreign objects in the lock
plate groove, install a new O—ring without twisting it.

HINT:

When cleaning the lock plate groove, lightly rub it with sand pa-

per without scratching it.

~ | ~
CN- ! oA

(b) Install the tank without damaging the O-ring.
(c) Tap the lock plate with a soft—faced hammer so that there
is no gap between it and the tank.

; st

-

3. ASSEMBLE SST
SST 0923001010, 09231-14010
(a) Install the punch assembly to the overhaul handle, insert-
Ing it in the hole in part "A” as shown in the illustration.
(b} While gripping the handle, adjust the stopper bolt so that
dimension "B” is as shown in the illustration.
Dimension "B”: 8.4 mm (0.331 in.)
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COOLING — RADIATOR

4. CAULKLOCK PLATE ,

(a) ™ Lightly press SST against the lock plate in the order
Tibgy gt tr o i et e shown in the illustration. After repeating this a few times,
fully caulk the lock plate by squeezing the handle until
stopped by the stopper bolt.

SST 09230-01010 -

v J ”\‘
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HINT:
« Do not stake the areas protruding around the ports.

P N »  The points shown in the rib sides near here cannot be
'\l%‘ L=y |\|_El,,' staked with SST. Use pliers similar object and be careful
not to damage the core plates.

(b) Check the lock plate height (H) after completing the caluk-
ing.
Plate height (H):
7.40 — 7.80 mm (0.2913 - 0.3071 in.)
If not within the specified height, adjust the stopper bolt of the
handle again and caulk again.
5. INSTALL RADIATOR CAP
6. INSTALL DRAIN PLUG
P msarz] (2)  Install a new O-ring to the drain plug.

[

(b) Install the drain plug.



COOLING - RADIATOR

7. CHECK FOR WATER LEAKS

(a) Hghten the drain plug.

(b) Using SST, plug the inlet and outlet pipes of the radiator.
SST 09230-01010

(c) Using aradiator cap tester, apply pressure to the radiator.
Test pressure: 147 kPa (1.8 kgficm2, 26 psi)

(d) Submerge the radiator in water.

! L
i ,'—-—-—"——"-—-«.\ ’g),. -

g
O (e} Inspect for water leaks.

HINT: ~ s |
On radiators with resin tanks, there is a clearance between the
tank and lock plate where a minute amount of air will remain,
Lock giving the appearance of an air leak when the radiator 1s sub-
Plate merged in water. Therefore, before doing the water leak test,
first swirl the radiator around in the water until all air bubbles dis-

O-Ring appear.

paas| 8. INSTALL RADIATOR SUPPORTS

Torque: 13 N.m (130 kgf.cm, 9 ft.Ibf) ~

I e e bbbl Y W U ) ——- mbmen —y
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OILANDFILTER ..ot iiiiiiiiaas LU-1
OILPUMP . it iaaes Lu4
OILCOOLER ..........cciviiiiiiiiiiin LU-16

OILNOZZLE .......coviiviiiiii e, LU-23
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Recommended Viscosity (SAE}):

I T 1T T 1

20W-50
D I I 4

TEW40
T T T T L L LK

TOW=30
. T T v

¢ 5W-30

R
30 )
T T 71 |'>
‘C-20 18 _—7 4 16 27 38
F.20 0 20 40 60 80 100

TEMPERATURE RANGE ANTICIPATED
BEFORE NEXT OIL CHANGE

BOS542

Qil Pressure
Switch

Qil Pressure Gauge
;\ -~

lim anipng ~oalp o 4

Adhesive

S026870

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:

APi1 CF—4 or CF (You may also use API| CE or CD)
If you use SAE 10W-30 or higher viscosity oil in extremely low
temperatures, the engine may become difficult to start, so SAE
5W=30 engine oil is recommended.
2. CHECK ENGINE OIL LEVEL
After warming up the engine and then 5 minutes after the en-
gine stops, oil level should be between the "L” and "F" marks of
the dipstick.
If low, check for leakage and add oil up to the "F” mark.
NOTICE:
Do not fill with engine oil above the "F” mark.

3. CHECK OIL PRESSURE

(@) Using a 24 mm deep socket wrench, remove the oil pres-
sure switch.

(b) Install an oil pressure gauge.

(c} Allowthe engine to warm pu to normal operating tempera-
ture.

(d) Check the oii pressure.
Oil pressure:

Atidle 29 kPa (0 3 kgffcm?, 4 3 psi) of more

At 3,000 rpm 245 kPa (2 5 kgifcm?, 33 pst) or more
(e} Remove the oil pressure gauge. e ,
L] e ~ FL::- - M !
L i p @, !
. |
o - /‘T i

W) -
i
it i (3) | / o~ :'“lx
()  Apply adhesive to 2 or 3 threads of the oil pressure switch.
Adhesive:

Part No. 08833—00080, THREE BOND 1344, LOCTITE
242 or equivalent
(9) Reinstall the oil pressure switch.
(h)y  Start the engine and check for oil leak.
LA -

g v




LU-2 LOMNdLIEU DY ANUTEW DUTdUEl  CIUISEICUIL CUITI
"LUBRICATION - OfL AND FILTER
3 REPLACEMENT
CAUTION: k R
v grem e ® Prolonged and repeated contact with mineral oil will
i en . result in the removal of natural fats from the skin,

F

b st nmelacs 2 A \{id;:}

L
1N we T HB Y apis sole ynon ol

leading to dryness, irritation and dermatitis. In addi-
tion, used engine oil contains potentially harmtul
contaminants which may cause skin cancer. _ |

Care should be taken, therefore, when changing en-
gine oil to minimize the frequency and length of time

; R 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

PR . 2 washed with soap and water, or use water—less hand

. T g cleaner, to remove any used engine oil. Do not use
gasoline, thinners, or solvents.

. i - « In order to preserve the environment, used oil and
) used oil filler must be disposed of only at designated
° - disposal sites.
1. DRAINENGINEOIL ... i e
o ... (@) Remove the oilfilter cap. - S
o » {b) Remove the oil drain plug, and drain the oil into a contain-
: er.
e ey gy Ao - ) £ ; , . \\«:\\/hf 5
B~ aatals st bdial bl anlalaliy L Tt - .
3 i ) .
SrizagtQ e orti i () i.f/
' \\
r - reog -~ ] E’T“;:‘;w \\ e

(b)
(c)

Y B3z

soibun s < A

REPLACE OIL FILTER

2.

(a) Using SST, remove the oll filter.
SST 09228-10002

HINT:

As the oil in the filter flows out through the drain hose, place the
drain oll container under the drain hose.

Clean the ol filter contact surface on the oil filter mount-
ing.
Lubricate the filter rubber gasket with clean engine oil.

i i
H
!
|
i

-
H_c--\\__‘_ \ }“""”“/“-E
o ! LA
E
\ \
¢ /‘ I B
; fo g
iy




LU-3

LUBHICKTYON — OILAND FILTER

(d) Tighten the oil-filter by hand until the rubber gasket con-
“tacts the seat of the filter mounting.
RPN Lo |

. ’ |

i

i;

g |

(e) Using SST, give it an additional 3/4 turn to seat the filter.
SST 09228-10002

3. FILL WITH ENGINE OIL

(a) Clean and install the oil drain plug with a new gasket.
Torque: 34 N-m (350 kgf.cm, 25 ft.Ibf)

{(b) Fill with fresh engine oil. |

Capacity: N ’
Drain and refill w/ Oil filter change 7 0 liters (7 4 US gts, 6 2 Imp qts)
Y B09324 w/o Ol filter change 6 4 lters (6 8 US cpts, 5 6 imp  qts)
Dry fili 7 5lters (7 9 US gts, 6 6 Imp gts)

(c) Reinstall the oil filter cap
4. START ENGINE AND CHECK FOR OIL LEAKS
5. RECHECK ENGINE OIL LEVEL

Sl fa ok o dm
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LUBRICATION - OILPUMP

OIL PUMP &

™ 1

COMPONENTS B / ~- o
VSV for No.1 Intake VSV for No.1 Intake VSV for No.2 intake
Constrnictor Control Constrictor Control  Constnictor Control

PCVPipe

Clamp

Ve

Clamp

Accelerator
¢ Cable Bracket

Clip

Gasket

[ N-m (kgf-cm, ft-fof) | : Specified torque

y #® Non—reusabie part

#  No.2 AirHose Washer
“No.1 Camshaft _ ez
Timing Belt Cover é@ Timing Puliey  { {4

e . SR 2 : o o
: Timing Belt S S
N Ry 98(1,000,72) | .-~

g ~ Idler Puﬂey—@ & .
h b D »
A @}f’“ Timing Belt \_

Connecior
| 9(90, 78 in.-Ibf) |
'L gxt0

Vacuum Hose Connector

Qil Filler Cap

VSV for
No.2 intake
Constrictor
Control ="

Cylinder Head Cover

® Gasket |

LT )

SetKey—=

@—’ -
No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

A10778
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LUBRICATION — OIL PUMP

¢ Injectio

i
P

* Crankshafr:
Fromt Qil Seal

Crank Shatt Pulley N .-
I ‘ ; g R
323 (3,700, 268) @ \- NP/
, Plate Bl -
| Washer -
[21(210,15) | ¢ O-Ring

Alternator

Camshaft Qil Seal Retainer

& & Gasket

Water Pump
® Gasket  Cover

e =
~ 3

[
LT

-s'

1

Xl
S U S U S

S

Water Pump Pulley

~ -

Fluid Coupling @

jumemsssaan

,.\:‘

ey
e

R rE—EEEEr——mEETmEEEE—————

Injection Pump
E Drive Gear

L)
1

Snap Ring

No.2 Idler 5
Idler  sSub (':;aear E
,.r/_,‘___ @
o 7, 2
3 '-’, \dler Gear Shaft

Wave Washer

“ No.1 Idler

n Pump Drive Snap Ring

Idier Gear Spring

[ N:m (kgi-cm, ft-Ibf) | - Specified torq

v

Idler Gear Spring ¢

* Precoated part
Y

Gear Qil Seal
¥ L‘%

4 Non—reusable part

g

Wave Washer
Thrust Plate 509501
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TR

—— v o e @SR iemstA -

‘ s
% Taper Screw Plug

ki

, [1e0s0,12)

&1

\‘ ~
[y

¢ Gasket———@ %

- N
leii’)\i By . N )
K LA R ® Drain Plug
f T s
R

[ ] i , .

e e Low Engine Qil Level
s i Warning Sensor
1 N-m (kgf-cm, ft-Ibf) | : Specified torque ™ = ' (et Connector

@ Non—reusable part
* Precoated part

e ————— ] e Sttt b B09091
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LUBNICXTION - OFstwe

jadear b

P12877

.

REMOVAL

HINT: i
When repairing the cil pump, oil pan and strainer should be re-
moved and c¢leaned.

1.
2.
3.

4,
5.

10.
(a)

DRAIN ENGINE COOLANT :

4

DRAIN ENGINE OIL

REMOVE DRIVE BELT, FAN AND WATER PUMP
PULLEY (See page CO-5) -

REMOVE TIMING BELT (See page EM-13) ______

REMOVE TIMING GEARS (See page EM-24) ____

e

'

N PV P

" *REMOVE ALTERNATOR ADJUSTING BAR ‘

Remove the bolt and adjusting bar. S A \

Remove the lock bolt.

REMOVE ALTERNATOR AND ALTERNATOR BRACK-
ET (See page CO-5)
REMOVE WATER PUMP (See page CO-5)

—

REMOVE OIL LEVEL SENSOR
Disconnect the oll level sensor connector.
Remove the 4 bolts and oil level sensor.

|
i — Yy

]

REMOVE OIL PAN -~ !
Remove the 22 bolts and 2 nuts. RS

| o

&




LUBRICATION - OfLPUMP

LU-8 ponated by Andrew schauer Cruisercuit com i

(b) Insert the blade of SST between the cylinder block and ol
“pan, and cut off applied sealer and remove the oil pan.
gt SST  09032-00100
NOTICE: . l
« Do not use SST for the oll pump body side and rear &
seal retainer.
»  Be careful not to damage the oil pan flange.

P12259 3 F B l

11. REMOVE OIL STRAINER '
Remove the 2 bolts, 2 nuts, oil strainer and gasket.

- |

12. REMOVE OIL PUMP (TIMING GEAR CASE) 0

(a) Before removing the 2 nuts holding the timing gear case
to the injection pump, check if the injection pump period
lines are aligned.

If not, place new maichmarks for reinstallation. "

(b) Remove the 2 nuts.

s -y

AN

A

{c) Remove the 8 bolts and union bolt.

| |
R Fy

P12472 t

(d) Using a plastic—faced hammer, lightly tap out the timing
gear case.
(e) Remove the 3 O-nings. ——t

|
i wo—p
L M

P12471
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LUBRICATION - OILPUMP

DISASSEMBLY
1. REMOVE DRIVE ROTOR
Pull out the driven rotor.

¢
* i !

"

H

2. REMOVE RELIEF VALVE
Remove the plug, gasket, spring and relief vaive.

P12239




LU-10

P12105

Feeler
Gauge

LUBMICATION - O PUMP ™~

Luo-01

INSPECTION-

1. INSPECT RELIEF VALVE

Coat the valve with engine oil and check that it falls smoothly
into the valve hole by its own weight.

If it doesn’t, replace the relief valve. If necessary, replace the

oll pump assembly.
2. INSPECT DRIVE AND DRIVEN ROTORS .
(@) Place the driven rotor into the oil pump body. \,\

rr—

4 A s s . e —

(b) Inspect the rotor tip clearance.

Using a feeler gauge, measure the clearance between
the drive and driven rotor tips.
Standard tip clearance: e
0.060 — 0.160 mm (0.0024 - 0.0063 in.) ..~~~
Maximum tlp clearance: 0.21 mm (0.0083 in.)

If the tip clearance is greater than maximum, replace the timing

gear case.
. ®

(c) Inspect the rotor body clearance.
Using a feeler gauge, measure the clearance between
the driven rotor and body.
Standard body clearance:
0.100 — 0.170 mm (0.0039 — 0.0067 in.)
Maximum body clearance: 0.20 mm (0.0079 in.)
If the body clearance Is greater than maximum, replace the tim-
Ing gear case.

{d) Inspect the rotor side clearance.
Using a feeler gauge and precision straight edge, mea-
sure the clearance between the rotors and precision
straight edge.
Standard side clearance:
0.030 — 0.090 mm (0.0012 - 0.0035 in.)
Maximum side clearance: 0.15 mm (0.0059 in.)
If the side clearance is greater than maximum, replace the tim-
ing gear case.



LUBRICATION - Oii PUMP

w-n

1

New Gasket

Relief Valve

Spring

4
e
(Fr~
! @

Plug

237

Driven

-

REASSEMBLY -

1.
(a)

(b)

E

=t

2.

“INSTALL RELIEF VALVE
Insert the relief valve and spring into the installation hole

of the timing gear case.
Install a new gasket and the plug.
Torque: 42 N-m (425 kgf-cm, 31 ft.1bf)

INSTALL DRIVE AND DRIVEN ROTORS

Instail the driven rotor inio the pump.
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LUBRICATION — ON'BOM ™'

-

CORRECT WRONG

P12100

—

INSTALLATION oNe .
1. + INSTALL OIL PUMP (TIMING GEAR CASE)

(a)

*

Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the timing
gear case and cylinder block.

*  Using a razor blade and gasket scraper, remove all
the old packing (FIPG) matenal from the gasket sur-
faces and sealing groove.

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

A Using a non-residue solvertt,"clean both sealing
surfaces.
)
3 \\:\3‘:’_‘ t:" ) ] 4 ‘ \\
Apply seal packing to the timing gear case as shown in the

(b)

illustration.
Seal packing: Part No. 08826-00080 or equivalent

NOTICE:
Aroid applying an excessive amount to the surface.

()

* Installa nozzie that has been cuttoa3—5mm (0.12
—0.20 in.) opening.

*  Parts must be assembled within 3 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

»  Immediately remove nozzle from the tube and rein-
stall cap.

Place a new gasket into the groove of the timing gear
case as shown in the illustration.
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LU-13

LOSICETON - olL'Btr

per

O-Ring b’

-

AN

Q' &7
o

P12102

P12472

Period

ML

f' 7
\ s {
Z& oy

P13083

(d)
()

]
(9)

(h)

- Mg

(M)

0)

2,
(a)

Install 3 new O-rings to the cylinder block and injection
“pump.

Install the timing gear case.

|~

The matchmark on the No.1 balance shaft driven gear
should be aligned with the 2" mark.

Align the mark on the oil pump drive gear with the mark
on the timing gear case.

Eop aeow

Instali the 8 bolts and union bolt.
Torque:

13 N-m {130 kgf.cm, 9 fi.Ibf) for Bolt
16 N-m (160 kgf-cm, 12 ft-Ibf) for Union bolt

o

—.

Install the 2 nuts holding the injection pump to the timing
gear case.

Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf) for bolt

Check that the injection pump period lines (or match-
marks) are aligned by tilting the injection pump.

Ladl Aol

POUR ENGINE OIL INTO OILPUMP - —— |
Remove the taper screw plug. B

posd ised

. |

i
“a
g

¥R .

4




LU-14

- Adhesive

P13102

Donated by Andrew Schauer cruisercult com
LUBRICATION — OILPUMP

{b) Pourin approx. 20 ¢c (0.12 cu in.) of engine oil into the oil
pump.

M jf

e

(c) Apply adhesive to 2 or 3 threads of the taper screw.
Adhesive:
- Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent.
(d) Install the taper screw plug.

l «’ﬁ i
i |
[

}E!/‘“ '

s

3. INSTALL OIL STRAINER ”
install a new gasket and the oil strainer with the 2 bolts and 2
nuts.

Torque: 8 N-m (80 kgf-cm, 69 in..ibf)

4. INSTALL OIL PAN :

(a) Remove any old packing (FIPG) material and be careful
not to drop any il on the contact suifaces of the oil pan
and cylinder block.

+  Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-

pomvi gritol . L aoiesini adtge od amn S e faces and sealing groove.
. +  Thoroughly clean all components to remove all the
. -4 loose material. - R
e " - aft + Using a non-residue solvent, clean both sealing
" - g i surfaces.
) NOTICE:

S

” B
P13114

Do not use a solvent which will affect the painted surfaces.

H
H -

e s

(b) - Apply seal packing to the oil pan as shown in the illustra-
tion.
Seal packing: Part No. 08826 —00080 or equivalent
» Installanozzlethathasbeencuttoa3—-5mm{0.12
—0.20 in.) opening.
+  Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied. \ /S
»  Immediately remove nozzle from the tube and rein-
stall cap.
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LUBRICATION - Ol PUMP !

(c) Install the oil pan with the 22 bolts and 2 nuts.
“Forgue: 16 N-m (165 kgf-cm, 12 ftIbf)

s rm—————— — - st

dre
o . 100 1

- - w-—-—”‘rf.‘ir h‘q
BO9002

-
~—— I

5. INSTALL OIL LEVEL SENSOR i
d (a) Install the oil level sensor with the 4 bolts.
O ,J (b} Connect the oil level sensor connector.
6 INSTALL WATER PUMP (See page CO-8)
7. INSTALL ALTERNATOR AND ALTERNATOR BRACK-
— ET (See page CO-8)

-

wt

%// jonzsd) @ - &

P12257

—y

8. INSTALL ALTERNATOR ADJUSTING BAR

install the adjusting bar with the bolt and lock bolt.
Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)

9. INSTALL TIMING GEARS (See page EM-34)

10. INSTALL TIMING BELT (See page EM-18)

11. INSTALL WATER PUMP PULLEY, FAN AND DRIVE
BELT (See page CO-8)

12. FILL WITH ENGINE OIL y

rzsrl 13- FILL WITH ENGINE COOLANT

14. START ENGINE AND CHECK FOR OIL LEAKS
e e 15. RECHECK ENGINE OIL LEVEL

0 - — s
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LUBFRTCTION. - ML TODYER"

OIL COOLER -
COMPONENTS

3
l LUoR-01

VSV for No.1 Intake
Constrictor Control

PCV Pipe—>
o=

al £t i '
PCV Hose % ;

7S
Intake Pipe——1—o ™!
Clamp —£3
No.2 Air Hose

Clamp —&3 p
o,
Accelerator il :
S5S
z

Cable Bracket

No 2 Camshaft
Timing Pulley

No.2 Camshaft Timing
Pulley Flange

T3T130,9) 0 ge:

Gasket

| N'm (kgf-cm, ft-Ibf) | : Specified torque
vy ® Non—reusable part

Timing Belt Tensioner Spill Control Valve

VSV for No.1 Intake
Constrictor Control Connector

Vacuum Hose W

VSV for No.2 Intake
Constrictor Control Connector

Injection Pipe
VSV for No.2 Intake
Constrictor Control

Seal Washer | %
A\ @ -

Engine Speed
Sensor Connector

Fuel Hose

Injection
Pump

Connector

Injection Correction
Resister Connector

Fuel Temp.
Sensor Connector

Timing Control
Valve Connector

BY9238
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Ly-17

VaculimPipe

TMA.

vitrren

et - i T ~ a %— ¢ Gasket
P - @—Spring

. ) R — @ Ol Filter -
11 e O Reliet Valve e

oo L ﬁ— Relief Valve Body

. ¢ Gasket . ;\}
el e R /3
h Oil Pressure Switch
Connector S
Oil Cooler Cover

; Engine Wire Clamp
A @3 NAY I g '

. 2. &b

Engine Ot ~ <
Drain Hose o~
s >
[ N-m (kgf-cm, ft-ibf) | : Specified torque ~

% Non—reusable part
Y
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LU-18
LUBRIFATION - ONTOOCER
€ REMOVAL - i

e 1.  DRAIN ENGINE COOLANT
0 = _ 2. REMOVE TIMING BELT (See page EM-13) i

3. REMOVE INJECTION PIPES (See page FU—5)

4. REMOVE INJECTION PUMP (See page FU~18)

—‘\
e

e S

P11615

P12267

P12265

5. REMOVE OIL DIPSTICK AND GUIDE

(a) Remove the nut and oil dipstick guide assembly.
(b) remove the O—ring from the oIl dipstick guide.

6. REMOVE OIL FILTER (See page LU-2) /

3 ” / '\ f

—a s

i

7. REMOVE OIL COOLER AND OIL COOLER COVER AS-
SEMBLY
a) Remove the 2 nuts and disconnect the vacuum pipe.
)  Remove the 13 bolts, ail cooler, oil cooler cover assembly

and gasket.
-

[

- LI

.

8. REMOVE OIL PRESSURE SENDER GAUGE
Remove the oil pressure sender gauge from the oil cooler cov-
er.

S

W

&
-

' £

9. SEPARATE OIL COOLER AND OIL COOLER COVER
Remove the 4 nuts, oil cooler and 2 gaskets from the oil cooler
cover.

sumo) bereng; DH5 oninit




LUBRICATION —

LU-19
ONTOOLER

P12263

10. REMOVE RELIEF VALVE —
RemoVe the relief valve from the oil cooler cover. ‘}

I - m _i
[_, ) .

| '-‘

ibi:’\ i

11. REMOVE DRAIN PLUG
Remove the drain plug from the cil cooler cover.

‘ e
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LUBRICATION — Of COOLER

I HO 3!

OO000000000Y

="

LU0364

Jeycren val-

= {3
<

P12262

INSPECTION . N G
,-?"J
Push the valve with a wooden stick to check if it is stuck.

1. INSPECT RELIEFVALVE -~

If stuck, replace the relief valve.

’ ™ jana¥

o

LUOIS-61

2. * INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.

E 3

j \""

L4859
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Y BO9282

INSTALLATION

1. TNSTALL ENGINE DRAIN PLUG

Install the engine drain plug to the oil cooler cover.
Torque: 8 N-m (80 kgf-cm, 69 in..Ibf)

P—

Lat

i . 3 I

s -
o+
| |
rane s H

2. 1 INSTALL RELIEF VALVE
Install a new gasket with the relief valve. |
Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf) i

v
o

5 q\
E ~ T i; g \
b

3. ASSEMBLY OIL COOLER AND OIL COOLER COVER
Install 2 new gaskets and the oil cooler to the oil cooler cover
with the 4 nuts.

Torque: 16 N-m (160 kgf-cm, 12 ft-ibf) I

] -

C N e
N b e
J3HO  .&f s I
. _ ;o
{2 o -

- i e

4. INSTALL OIL PRESSURE SENDER GAUGE

_{a) Apply adnhesive to 2 or 3 threads of the oil pressure sender

gauge.

Adhesive:

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

e

(b) Install the oil pressure sender gauge.



LU-22

o A y ’ 8 B /
—_ W _V P12267

New
O-Ring

P11859

~N \ P11615

LUBRICATIOR - O EBOCER

5. INSTALL OIL COOLER AND OIL COOLER COVER AS-
“SEMBLY RN \
Install a new gasket, the oil cooler and oil cooler cover assembly
with the 13 bolts. . ‘
Torque: 13 N-m (130 kgf-cm, 9 ft.Ibf) !
6. INSTALL OIL FILTER (See page LU-2) .

o

i
' f
t
:

g

——

7. INSTALL OiL DIPSTICK GUIDE AND OIL DIPSTICK
(a) Install a new O-ring to the dipstick guide.

b} Tnstalf the oil dipstick guide assembly with the nut.
Torque: 29 N-m (300 kgf-cm, 22 ft.1bf)

8. INSTALL INJECTION PUMP (See page FU-25)

9. INSTALL INJECTION PIPES (See page FU-13)

10. INSTALL TIMING BELT (See page EM-18)

11. FILL WITH ENGINE COOLANT

12. START ENGINE AND CHECK FOR LEAKS

13. CHECK ENGINE OIL LEVEL :i\ .
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LUBRICATION - Oft NOZZLE

OIL NOZZLE -
COMPONENTS  _ yua s

Oil Nozzle @

% Check Valve .

| 26 (260, 19)

& 16 (165, 12)

18 (165, 12)

Low Engine Qil Level
Warning Sensor Connector

.\ \\\ l
¢ Gasket ——@ %

T

Drain Plug
[ N'm (kgt-cm, ft-Ibf) | . Specified torque

vy ® Non-reusable part BOY00S
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LUBRICATION — ON ROZZ2LE

REMOVAL -

1. DRAIN ENGINE OIL s popt s e
2. REMOVE OIL PAN (See page LU-7)

3. REMOVE CHECK VALVE AND OIL NOZZLES
Remove the 4 check valves and ol nozzles.

LUoir-01
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LUBRICATION — OILNOZZLE

Lus-g1

INSPECTION.
i 1. INSPECT CHECK VALVES

v Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the check valve.

2. INSPECT OIL NOZZLES

Check the oil nozzles for damage or clogging. If necessary, re-
place the oil nozzle.

—

L B w o

4

LU0338 vy @b
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LUBAICATION — ON'RCVAE

1.
(a)

(b)

N

w

b

Lua-01

INSTALLATION

INSTALL OIL NOZZLES AND CHECK VALVES

Align the pin of the oil nozzle with the pin hole of the cylin-
der block. 3

Install the oil nozzle with the check valve Install the 4 oil
nozzles and check valves. | -

Torque: 26 N-m (260 kgf-cm, 19 ft Ibf)

INSTALL OIL PAN (See page LU-12) 7

FILL WITH ENGINE OIL
START ENGINE AND CHECK FOR LEAKS
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ST-1
7T T " STARTIRG - PRECHEXTING SYSTEM

PRE-HEATING SYSTEM

Y“ STOHH-0%
COMPONENTS ;
Glow Plug VSV for No.1 Intake Constrictor Control VSV Connector for
No.1 intake Constrictor Control
. ]
PCV Pipe - . é Vacuum Hose
- é‘%ﬁ @ VSV Connector for
PCV Hose No.2 intake Constrictor Control

VS8V for No.2 Intake Constrictor Control

&
® plag v
’ ~
No.2 Air Hose ‘_@
—_— L
Clamp Glow Plug Wire
Rt et L
Accelerator Cable Bracket ‘
Glow Plug
Y , '. ,
&0l - : - gere
if. , b .
is
t
whar oo (RS

o on 2 sian

{$
[ N'm ({kgf-cm, ft-Ibf) |: Specified torque

# Non-reusable part

v & 2o WLONB A B0g245




sST-2 Lonated by Andrew ochauer cruisercuit com
pinataiie STARTING - PRE-HEATING SYSTEM

€ INSPECTION -

A 1. INSPECT LIGHTING TIME OF GLOW INDICATOR
) LIGHT
| Turn the ignition switch ON, measure the lighting time.
e, S « Light lighting time (T1): Refer to the chart graph
rno 7 2. INSPECT AFTER GLOW TIME
Turn the 1gnition switch ON, measure the time battery voltage

hY
- is applied to terminal SREL of the preheating timer.

STOHI-O

oz - .
After glow time (T2): Refer to the chart graph
e
!a_ . f/
ttneo soloit T adernl G i $Y Y - - “
c f"‘*_)"s:‘f}»-—h ] ~
b= ~— _ & 120

® 3 5 % 100§
Y \ :/ A
E 4 80 ©
F \ B '
> —T " l £
£ 3 ' 60 >
E—1 ! [=]
S \ " |- o
(=) ' 40 O
pe ! &
E =

1 + 2
3) N\ ]' 10 <
0 s ~ 0
. -20 0 20 40505560 80
(4 {32) (68)  (104)(122)(131)140) (176)
Water Temperature “C (°F)
B09236

! ‘ 3. INSPECT ENGINE ECU (See page DI-15)
4. INSPECT GLOW PLUG RELAY
* (a) Remove the glow plug relay. (Marking: SUB GLW RLY)

Engine Room R/B No.2

(OO | =7
- “;?}\ N ‘\
v Glow Plug Relay T .
Boea7 A /
No Continuity Ohmmeter (b) Inspect the glow plug relay continuity.

(1)  Using an ohmmeter, check that there is no continu-
ity between terminals 1 and 2.
If there is continuity, replace the relay.
Ohmmeter (2) Check that there is continuity between terminals 3
and 4.
If there is no continuity, replace the relay.

¥

!

Continuity




i |

s -~ STARTING -  PRE-HEATING SYSTEM

Continuity  Ohmmeter

o)
QQ

g
OD

Battery g7

{c) Inspect the glow plug relay operation. . -
=t1) Apply battery voltage across terminals 3and 4
(2) Using an chmmeter, check that there s co- .ty
between terminals 1 and 2. .
if there is no continuity, replace the relay. ... T R
{d) Reinstall the glow plug reiay.
5. INSPECT WATER TEMPERATURE SENSOR (See
page ED-15)

6. INSPECT GLOW PLUGS

NOTICE:

«  Be careful not to damage the glow plug plpes as it
could cause an open circuit or shorten life of the glow

1 avi
plugs.
»  Avoid getting oil and gasoline on the glow plug when
cleaning.

«  During inspection, be sure to wipe any oil of the termi-
nal and bakelite washer with a dry cloth.
«  Be careful no to apply more than 11 V to the glow plug
as it could cause an open circuit.
Using an ohmmeter, check that there is continuity between the
glow plug terminal and ground.

-

Standard resistance: Approx. 0.72 © at 20°C (68°F)

If there is no continuity, replace the glow plug (See page
ST-4).
Torque: 13 N-m (130 kgf-cm, 10 ft-Ibf)



P13094

P13118

ST-4 Donated by Andrew Schauer cruisercult com
STARTING — PRE-HEATING SYSTEM
i X ¢ ~ REPLACEMENT
- be "~ REPLACE GLOW PLUGS
ne T " NOTICE: - P
j‘” « The cylinder head and glow plug hole can seize up
ne with carbon deposits. And if the glow plug is forceful-
. ly twisted when you remove it, the torsion can crack
oe2) RCTT e the ceramic. So keep removal of the glow plugs to a
minimum.
« The heater element is ceramic. So if you drop or
~ .. knock a glow plug even once, replace the glow plug.
edulEwols Replace it regardless of it being new or used, having
a normal resistance value and no sign of external
R/ “dfg o apemeah o

damage.

(2) Remove the intake pipe. (See p(ge EM-44)

.
= ! e

i *
(b) Remove the glow plugs.
(1) Remove the 4 screw grommets from the glow plugs.
(2} Remove the ground wire from the glow plug.
(3) Remove the 4 nuis and glow plug connector from
the giow plugs.

Er :eupioT

(4) Using a 12 mm deep socket wrench, remove the 4
glow plugs from the cylinder head.

NOTICE:

Before reinstalling glow plugs, always first remove the car-

bon from the glow plug hole according to the following pro-

cedure.

Install the glow'plugs.
(1) Wind tape back for 54 mm (2.13 in.} from the tip of
a 6 mm drill.

()



ST-5

STARTING - PRE-HEATING SYSTEM

(2) Insertthataped 54 mm (2.13in.} of the drill into the
~  plug hole and turn the drnll by hand to remove the

carbon.

51

| of the plug hoie.

]
- ¢ L N L el I'J

W
3
2

o s
. Z ~
* i 11 . - &
3 VA )
(17 Uéung a 12 mm deep socket wrenhch, install the
— glow plugs to the cylinder head.

"' Torque: 13 N-m (130 kgf-cm, 10 f-1bf)

with the 4 nuts.

- | .
//\ . i § o
!
. i
f 1 . ~ jermicssal

(7) Install the 4 screw grommets to the glow plugs.
(d) Install the intake pipe. (See page EM-64)

|

"~ (3) Insert a 4 mm drill into the glow plug hole and turn
. the dnll by hand to remove the carbon from the tip

;

)

, .
(5) Instali the glow plug wire to the glow plug.
~-— (6) Install the glow piug connector to the glow plugs

l

i

£
i

1
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e

SR STARTING - STARTER™
STARTER - _
COMPONENTS =
Brush Holder
4 O-Ring
Field Frame (Field Coll) N
M
# Front Bearing
Starter Housing  Through Bolt
P
=y
& O-Ring X
DY
Pinion Gear N _
Steel Ball ldler Gear
Return Spring Bearing ~
Magnetic Switch Assembly & Terminal 30 Kit Part
Terminal Wave Washer ; \
Nut O-Ring i
A Terminal Insulator )
. Outer
Terminal Insulator™._| Packing
] Outer B Wave Washer
< T TS Terminal Nut
. | ‘f
Terminal " ¢ O-R ‘
INSUIEIOT | Contai QL ° "
Plate _ Termunal AN r ~
Lead Terminal golt 7

Terminal Bol

End Cover

[ |

Plunger Ter

' % Gasket

Contact Plat

e
\w
.
-
Sy e
. .
t
- N
\\ ‘\\.
. o
e ST

minal Insulator

Inner

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

B09300
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STARTING - STARTER ol

DISASSEMBLY

1. TREMOVE FIELD FRAME AND ARMATURE

(a) Remove the nut, and disconnect the lead wire from the
magnetic switch terminal.

f

Wit

T ot e e

(b) Remove the 2 through bolts and O-rings.

(c) Pulloutthe field frame with the armature from the magnet-
ic switch assembly.

(d) Remove the O-ring from the field frame.

- A {

v
$04229 - N . 4

2.  REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEARS
(a) Remove the 2 screws.

504220

Pinion Gear (b) Remove the starter housing, return spring, pinion gear,
Idler Gear .
bearing, idler gear and clutch assembly from the magnet-
Bearng . .
ic switch assembly.

3. REMOVE STEEL BALL
Using a magnetic finger, remove the steel ball from the clutch
shaft hole.

P05056




STARTING — STARTER

4. REMOVE BRUSH HOLDER
Using-a screwdriver, hold the spring back and disconnect the
brush from the brush holder. Disconnect the 4 brushes and re-

move the brush holder. \

t —~ )
.,,///

/ !

- /f

7
4 L

5. REMOVE ARMATURE FROM FIELD FRAME
Using a plastic hammer, tap the frame end to remove the arma-
ture from the field frame.

il
/

gmA-0

‘&Tdﬂjf -

—

|
¥
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STARTING - STARTER -~

—

INSPECTION.
1, TINSPECT ARMATURECOIL ..__
(@) Check the commutator for open circuit.
Using an ohmmeter, check that there is continuity be-
tween the segments of the commutator.
If there is no continuity between any segment, replace the ar- i
mature. P

——
ra

LT = ¥ Ay}

BT1098

(b) Check the commutator for ground. =™~ =
Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core. !
If there is continuity, replace the armature. {
2. INSPECT COMMUTATOR b,
(a) Check the commutator for the dirty and burnt surfaces.
If the surface is dirty or burnt, correct it with sandpaper (No. 400f
or on a lathe. ' ' . :

No Continuity ST1009 - £ !

+d yhunitnod or

Ohmmeter

(b) Check the commutator circle runout. — ==
(1)  Place the commutator on V-blocks.
(2) Using a dial gauge, measure the circle runout.
Maximum circle runout: 0.05 mm {0.0020 in.) ST
If the circle runout is greater than maximum, correctiton alathe.

{ s

(c) Using vernier calipers, measure the commutator diame-
ter. N -
Standard diameter: 35 mm (1.38 in.)

Minimum diameter: 34 mm (1.34 in.)
If the diameter is less than minimum, replace the armature.

| - -

~ S

§T1100 o |

PRELY

(d) Check that the undercut depth is clean and free of foreign
materials. Smooth out the edge.
. Standard undercut depth: 0.7 mm (0.027 in.)
Minimum undercut depth: 0.2 mm (0.008 in.) l
If the undercut depth is less than minimum, correct it with a
hacksaw blade. : « AL I

oiae ot l '

570040 OIS

2 00TE
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STARTIRG - SPRARIER
Ohmmeter 3. INSPECT FIELD FRAME
(a) Theck the field coil for open circuit.
Using an ohmmeter, check that there is continuity be-
tween the lead wire and field coil brush lead.  —— .

i’

If there is no continuity, replace the field frame. _+ -
I 2N 2 3 \\ C
\ ; 4
‘" _
; o e g

LI o .

Ohmmeter {b) Check the field coil for ground.

No Continuity

Using an ohmmeter, check that there is no continuity be-
tween the field coil end and field frame.
If there is continuity, repair or replace the field frame.

" {E!

H
R ==

TiL 10

| A
R
i

—om PQ4744

O e mm——

4. ' INSPECT BRUSHES

Check the brushes length.
Using vernier calipers, measure the brush length.
Standard length: 16.5 mm {0.650 in.)
Minimum length: 9.0 mm (0.354 in.)

If the length is less than minimum, replace the brush holder and

field frame.

Al

8T

1)

re

PIRN | \; B h
p /

5T1103
$7T1104

5. INSPECT BRUSH SPRINGS
Check the brush spring load.

Take the pull scale reading the instant the brush spring
th ~  separates from the brush.

2 Standard spring installed load: d

26.5-32.3 N (2.7 - 3.3 kgf, 5.9 — 7.3 Ibf)

Minimum spring installed load: 17.6 N (1.8 kgf, 4.0 |bf)
If the installed load is less than minimum, replace the brush
sToo1e|  SPriNgs.
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ST-11
STARTING — STARTER

No Continuity Ohmmeter

S5T1105

Ohmmete erminal Cl
SIS
Terminal 50 504197
Switch Body

AN

6. INSPECT BRUSH HOLDER

Check the brush holder insulation.
Using an ohmmeter, check that there is no continuity be-
tween the positive (+) and negative (=) brush holders.

If there 1s continuity, repair or replace the brush holder.

7. INSPECT CLUTCH AND GEARS ‘

(a) Check the gear teeth on the pinion gear, idle gear and
clutch assembly for wear or damage.

If damaged, replace the gear or clutch assembly.

if damaged, also check the drive plate ring gear for wear or

damage.

Check the clutch pinion gear.

i Hold the starter clutch and rotate the pinion gear clock-
wise, and check that it turns freely. Try to rotate the pinion
gear counterclockwise and check that it locks.

If necessary, replace the clutch assembly.

8. INSPECT BEARINGS

Turn the bearing by hand while applying inward force.
If resistance Is felt or the bearing sticks, replace the bearing.
(See page ST-12)

H
{

9.
(@)

INSPECT MAGNETIC SWITCH hosam

Check the pull-in coil for open circuit.

Using an ohmmeter, check that there is continuity be-
4 tween terminals 50 and C. ;

If there is no continuity, replace the magnetic switch. ;

Check the hold—in coil for open circuit. :
Using an ohmmeter, check that there is continuity be-
tween terminal 50 and the switch body.

If there is no continuity, replace the magnetic switch.

(b}

5 s
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s STARTING - STARTER
REPLACEM ENT ! .{“Lﬂ'}i!‘ﬂcf) O

' 1. REPLACE FRONT BEARING
(a) Using SST and a press, press out the bearing.

STOML-01

SST SST 09950-00020
o i t VA \
STi110 R seb i !_@nrrv -
mrte e '

(b) Using SST and a press, press in a new bearing.
SST 09201-41020

5T1126

7 SST 2. REPLACE REARBEARING
- (@) Using SST, remove the bearing.
Ay A
w ’_ : SST  09286-46011 R
,;S"‘*“ e h
4
stinor| ST~ ; G o T

(b) Using a 14 mm head nut and press, press in a new bear-

ing. ' &) )\ ~ ‘
14 mm . -

Head | NOTICE: L \ - K \
Nut Be careful of the hearing installation direction.

A PR

B09801

o ————— ——————__t

{c} Using a punch, stake the armature shaft.

3. REPLACE MAGNETIC SWITCH TERMINAL KIT
PARTS

B (a) Remove the 3 bolts, end cover, gasket and plunger.

5T0607 N
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504200

hp o ettt e ety

(nishrry
{ AL

A

inn naiT Mgt zsam Dngd o i

wym ot iy mpnk hassat tna ol sl

1

(b) Inspect the contact plate for wear.
=Using vernier calipers, measure the contact plate for
depth of wear. |
Maximum wear: 0.9 mm (0.035 in.)
If the depth of wear is greater than the maximum, replace the
contact plate.
L1 tH

3) %
1 T .

-
€ e

i
(¢) Remove the terminal kit parts.
(1) Using SST, loosen the terminal nuts.
SST 09810-38140
(2) Terminal C:
Remove the terminal nut, wave washer, terminal in-
sulator (outside), O-rning, terminal boit, contact
plate and terminal insulator (inside).
(3) Terminal 30:
Remove the terminal nut, wave washer, terminal in-
sulator (outside), packing, O-ring, terminal bolt,
#-~ »¢ contact plate, terminal insulator (inside).

VY e \” ?.—.__:'?‘ \\\‘\ - A b
i Ea - ]
: i \ / -~
| \\ ‘ -
et e l &, ~ i
2 .~ e - USSR ———

(d) Instali new terminal 30 kit parts.

(1) Temporarily install a new terminal insulator (inside).
= { (2) Temporarily install a new contact plate.

(3) Temporarily install a new terminal bolt.

(4) Temporarily install a new O-ring.

(5) Temporarily install a new packing and new terminal

insulator (outside).

HINT:
Match the protrusion of the insulator with the indentation of the
housing.

(6) Temporarily install a new wave washer.

(7) Temporarily install a new terminal nut.
NOTICE:
Be careful to install the terminal insulators {inside) and
wave washer and terminal bolt in the correct direction.
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STAHTING - STARTER

Lead Terminal

ie
(3)
nside
N—eY @
Short 04202
r
e~ 2t T
{
o Had e -y
47 U
i i
d

Plate 504203

Torar

et ke

Y -

b & Fpisn T e

(e)

Install new terminal C kit parts.

) Temporarlly install a new terminal insulator {inside).
(2} Temporarily install a new contact plate.
(3) Temporarily install a new terminal bolt. {
(4) Temporarly install a new O—ing. ‘
(5) Temporarily install a new terminal insulator {out-
side).
(6) Temporarily install a new wave washer.
(7)  Temporarily install a new terminal nut.
Nnomce:

Be careful to install the terminal insulators (inside) and
wave washer in the correct direction.

()

Temporarily tighten the terminal nuts.
{ ' -
{

T

Tighten the terminal nuts.

(1) Put a wood block on the contact plate and press it
down with a hand press.

Dimensions of wood block:

20 x 37 x 40 mm {0.97 x 1.46 x 1.57 In.)

Press force: 981 N (100 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

i neimage 100 kgt

(kgficm?) = (Ram dia;wter (cm))zx 314(m) |
) 221 Ibf 7\

(psi) = (Flam dia;mter (in.) >2x 3.14 (n)

(kPa) = (kgf/cm?) x 98.1 pore ©

(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 caoil
deformation or the tightening of the nut.
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STARTING — STARTER

(2) Using SST, tighten the nuts to the specified torque.
~8ST 09810-38140
Torque: 17 N-m (173 kgf-cm, 13 ft-Ibf)
NOTICE:
If the nut is over tightened, it may cause cracks on the in-
side of the insulator.

S04204

(h) Clean the contact surfaces of the remaining contact plate
and plunger with a dry shop rag. I

(i}  Renstall the plunger, a new gasket and end cover with
the 3 bolts. |
Torque: 3.6 N-m (36 kgf-cm, 32 in..Ibf)

504205
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K14

3,

Iﬂt

s

Yot ©

s 5 Bpngtrt

¥ 19,

8
MR- IRT

4699

P05018

BTOB0-02

REASSEMBLY L4
HINT:

Use high-temperature grease to lubricate the bearings and
gears when assembling the starter.

(a)
(b)

3 SN

(c)

b e t
*g s \\:--7

PLACE ARMATURE INTO FIELD FRAME

Apply a grease to the armature bearings.

Using a press, press the armature into the field frame.
3

*®
4 ]

i
| -
!

A —

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.

"
£

Using a screwdriver, hold the brush spring back, and con-
nect the brush into the brush hoilder. Contact the 4
brushes.

NOTICE:
Check that the positive (+) lead wires are not grounded.

(a)
(b}

(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.
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__SYNG - SYXHTER

ST-17

Pinion Gear

é Idler Gear

Bearing
.:f: - i ----- ! .
X X = ey

o

504229

(©)

(d)

(b)

(©)

(d})
(e)

Place the starter housing, pinion gear, bearing, idler gear

“and clutch assembly on the starter housing.

1

Assemble the starter housing and magnetic switch as-

sembly and install the 2 screws.
Torque: 9.3 N-m (95 kgf-cm, 82 in.-Ibf}

INSTALL FIELD FRAME AND ARMATURE ASSEMBLY

Place a new O—nng in position on the field frame.

Align the claws of the brush holder with the grooves of the
magnetic switch, and install the field frame and armature

shaft assembly.

Align the punch mark of the field frame with the line of the

magnet switch.

Instalt a new O—rings to the through bolts.

Install the field frame and armature assembly with the 2

through bolts.
Torque: 12.7 N-m (130 kgf-cm, 9 ft-Ibf)
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{fy  Connect the lead wire to terminal C, and install the nut.
Forque: 5.9 N-m (60 kgf-cm, 52 in..Ibf)

I

F13020 At 13 o
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Donated by An ST-19
STARTING - STARTER
TEST
NOTICE: i
These tests must be performed within 3 to 5 seconds to
avoid burning out the coil. {
1. PERFORM PULL-IN TEST , i ‘ {
(a) Disconnect the field coil lead wire from terminal C. '
OO0 (b) Connect the battery to the magnetic switch as shown.
Batiery Terminal 50 Check that the clutch pinion gear moves outward.
sea206|  If the clutch pinion gear does not move, replace the magnetic
switch assembly. e o
¥A It 237y I e : 1
o+ Y I 6,3 [ o 5
gharningn 20« 1 st xoeds oL TS B ¥ 4 . 3
& ¢ el o -
i st | . ' g
r ¥ IR0 Ot 217 and () wele i
I PR N
it < 0o 2 3snt il - - _ i
N L e ! -__—_J
2. PERFORM HOLD-IN TEST '

504207

Terminal C

504208

Terminal 30

504209

With battery connected as above with the clutch pinion gear
out, disconnect the negative (—) lead from terminal C. Check
that the pinion gear remains out.

If the clutch pinion gear returns inward, replace the magnetic

switch assembly.
T e

y
3. INSPECT CLUTCH PINION GEAR RETURN
Disconnect the negative (-) lead from the switch body.
Check that the clutch pinion gear returns inward.
If the clutch pinion gear does not return, replace the magnetic
switch assembly.

veltgh

>

PERFORM NO-LOAD PERFORMANCE TEST
Connect the battery and ammeter to the starter as shown.
Check that the starter rotates smoothly and steadily with
the pinion gear moving out. Check that the ammeter
shows the specified current.

Specifled current: 120 A or less at 11.5V

(a)
(b)
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STARTING - STARTERRELAY

Engine Room R/B No.2

2dNode: T
L :
l A
Yo Starter Relay gt
B09247
No Continuity
Ohmmaeter
2 T
A< Q Ohmmeter
X =20
Continuity 217267
Continuit Ohmmeter
- on
, L OB -
S 1 Mt
Az
% e
4 ar=
@ (.B Battery

Z17268

STARTER RELAY

g STOHM-1

INSPECTION ™

1. REMOVE STARTER HELAY &

Remove the starter relay. (Marking: ST RLY) ;
LA {31} L - \ !
A1} Lomne e
E0 ‘ . iy ;

¢ 0o '

2. INSPECT STARTER RELAY
(a) Inspect the relay continuity.
(1) Using an ohmmeter, check that there is continuity
between terminals 3 and 4.
If there is no continuity, replace the relay.
{(2) Check that there is no continuity between terminal
1and 2.
If there is continuity, replace the relay.

(b) " Tispect the feldy operation.
(1) Apply battery voltage across terminals 3 and 4.
(8) Using an ochmmeter, check that there is continuity
between terminals 1 and 2.
If there is no continuity, replace the relay. -
3. REINSTALL STARTER RELAY 5 |

L /
o 7
THaEng .

<.
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CH-1

CHARGING SYSTEM
PRECAUTION

Check that the battery cables are connected to the correct terminals.

» Disconnect the battery cables when the battery is given a quick charge.

. Do not perform tests with a high voltage insulation resistance tester.
» Never disconnect the battery whiile the engine is running.
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—_CHARGING SYSTEM

Maintenance—Free Battery
Voltmeter

B09241

Maintenance—Free Battery

Blue White Red

oK

Charging  Insufficient
Necessary Water

CHOT12 Z11580

ON-VEHICLE INSPECTION

1. CHECK BATTERY ELECTROLYTE LEVEL

Check the electrolyte quantity of each ceil.

Maintenance—Free Battery: i

If under the lower level, replace the battery (or add distilled wa-
ter if possible). Check the charging system.
Except maintenance—Free Battery:

If under the lower level, add distilled water.

o ey

g s n *

n-

2. Except Maintenance—Free Battery:
CHECK BATTERY SPECIFIC GRAVITY
Check the specific gravity of each cell.
Standard specific gravity: 1.25 - 1.29 at 20°C (68°F)
If the specific gravity is less than specification, charge the bat-

tery.

Maintenance-Free Battery:

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 (headhght, biower 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: 12.5-12.9 V at 20°C (68°F)

If the voltage is less than specification, charge the battery.

(a)

(b)
(c}

HINT:

Check the indicator as shown in the illustration.

4. CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

Check that the battery terminals are not loose or cor-
roded.

If the terminals are corroded, clean the terminals.

(b} Check the fusible link and fuses for continuity.

(a)
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5. INSPECT DRIVE BELTS

Clearance CORRECT WRONG

(a) ~Visually check the drive belt for cracks, oiliness or wear.
& Check that the belt does not touch the bottom of the pulley
. groove.
T If necessary, replace the drive belts as a set. .
‘.::._«‘"é -
- T b ' M. .
VR i ; I
3 ‘i_ 4_4

P03788 . -

—r—— i e

98 N " (b) Check the drive belt deflection by pressing on the belt at
18t - the points indicated in the illustration with 98 N (10 kgf, 22
O - |bf) of pressure.
_ ~  Drive belt deflection:

New belt 6—-8mm{024—-031mn)
Used belt 8-12mm (0.31 —047n)
3t | If necessary, adjust the drive belt deflection.
481 lwo &
P11704

(¢} Reference:"
Using a belt tehsion gauge, measure the beit tension.
Belt tension gauge: ;
BTG-20 (95506-00020) oo
Drive belt tension:

New belt 400 — 600 N (41 — 61 kgf)
Used belt 300 - 500 N (31 — 51 kgf)
If the belt tension is not as specified, adjust it.
HINT:
»  "New belt” refers to a belt which has been used less than
& e 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.
« Afterinstalling a new belt, run the engine for about 5 min-
& 47 9 utes and recheck the deflection.
6. VISUALLY CHECK ALTERNATOR WIRING AND LIS-
TEN FOR ABNORMAL NOISES
W it 2P oitsohas e " (a) Check that the wiring is In good condition.
e (b) Check that there is no abnormal noise form the alternator
while the engine is running.
7. INSPECT DISCHARGE WARNING LIGHT CIRCUIT
(a) Turn the ignition switch "ON". Check that the discharge
warming 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 ight circuit.
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8. INSPECT CHARGING CIRCUIT WITHOUT LOAD

Ammeter ' Disconnect Wire -
from Terminal B HINT: |
If a battery / alternator tester is available, connect the tester to
[~T T T the charging circuit as per the manufacturer’s instructions.
Battery {(a) [Ifatesteris not available, connect a voltmeter and amme-

ter to the charging circuit as follows: !
«  Disconnect the wire from terminal B oJ the alternator

Voltmeter and connect it to the negative () lead of the amme-
N i 208786 ter. -
Connect the positive (+) lead of the voltmeter to ter-
= e peiRga " " o minal B of the alternator.
™ +  Ground the negative (-) lead of the voltmeter.
. - (b) Check the charging circuit as follows:
. L . With the engine running from idle to 2,000 rpm, check the

: reading on the ammeter and voltmeter.

Standard amperage. 10 A or less !
- L Standard voltage: 13.2 - 14.8 V !
If the voltmeter reading is more than standard voltage, replace

the IC regulator.

T

If the voltmeter reading is less than the standard voltage, check
the IC regulator and alternator as follows:
«  With terminal F grounded, start the engine and
check the voltmeter reading of terminal B.
+ If the voltmeter reading is more than standard volt-
age, replace the IC regulator,
« If the voltmeter reading 1s less than standard volt-
age, check the alternator.
9. INSPECT CHARGING CIRCUIT WITH LOAD
(a) With the engine running at 2,000 rpm, turn on the high

v . beam headlights and place the heater blower switch at
- & 10 beau naad et i~ "HI".
¢ n (b) Check the reading on the ammeter.
o, otempnec o 3y © Standard amperage: 30 A or more
A s If the ammeter reading is less than standard amperage, repair
4 v E ! the alternator.
HINT:

2= annw ¢ 1 the battery is fully charged, the indication will sometimes be
P ‘. 31 2 e - 1€88 than standard amperage.
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CH-5

ALTERNATOR -« -
COMPONENTS )
s e Alternator Washer
’ Bearing Cover
Rotor

Retainer
Drive End Frame (Stator)

e e e -

Y e -

-

_-=""Brush Holder Cove?

~~" Brush Holder

+ Front Bearing

/’

_-="" Termnal Insulator

i IC Regulator

e
Rectifier Holder
N,
- V& 5 n v e o
A4 TE2 netpit bre mavw aed 5
D aME
o Ho T
] e - (s} ’ )

# Non-reusable part

. B03803
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CHARGING - ‘RUTERNATOR

CHD8S-02

€ DISASSEMBLY

1.
(a)

e it [EX RN RS-

(b)

"REMOVE REAR END COVER  sus smpn g onssampm
Remove the nut and terminal insulator.

LA oty b

Remove the 3 nuts and end cover.

nz svn(]

¥

NN - L vehud

- /
2. REMOVE BRUSH HOLDER AND IC REGULATOR
(a) Remove the 5 screws, bush holder and IC regulator.
(b} Remove the brush holder cover from the brush holder.
wihuznl e
3

3. REMOVE RECTIFIER HOLDER

Remove the bolt, 4 screws and rectifier holder.

at tnaid

REMOVE PULLEY
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-Ibf)

Check that SST (A) I1s secured to the rotor shaft. y
FRTNL - tir .
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CHARGING - ALTERNATOR

() MountSST (C)inavise.
(d) “install the pulley nut to SST (C).

= =
A
Pos210 _E —
(e) To loosen the pulley nut, turn SST (A) in the direction
S shown in the illustration.
SST(C) o NOTICE: i
To prevent damage to the rotor shaft, do not loosen the
pulley nut more than one-half of a turn. . i
(fy  Remove the alternator from SST (C).
SST (A) o e |
P04394 B .

(g) Turn SST (B), and remove SST (A and B).
{(n} Remove the pulley nut and puiley.

3

L.»"}/
ra

- — —— (SRS}

A bt

5. REMOVE RECTIFIER END FRAME
(a) Remove the 4 nuts and cord clip.

3 § \’
. !
T gm )i' 5 ~A
— 2
i
' Lim .

{b) Using SST, remove the rectifier end frame.
SS8T 09286—46011
6. REMOVE ROTOR FROM DRIVE END FRAME i

i

1 yhundnod or

yid-nezer YR

- ,.—.—._.M"’
RN i‘M
y B0C768 !

L
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CHARGING -~ ALTERNATOR

CHO784

B03132

CH1023

'R/

3

- Continuity

P14463

Ohmmeter

No Contiriuity

P14469

CHICS-01

INSPECTION.

1. INSPECT ROTOR 7

(a) Check the rotor for open circuit. i
Using an ohmmeter, check that there is continuity be-

tween the slip rings. R toe
Standard resistance: 2.1 - 2.5 Q at 20°C (68°F) i
If there is no continuity, replace the rotor. N

|

ey O

(b) Check the rotor for ground.
Using an chmmeter, check that there is no continuity be-
tween the slip ring and rotor.

if there is continuity, replace the rotor. ~ |
£ .7 VAN
gt - ‘o L N
\\“‘h‘ (A} T" ial :
%, i

(c)” Check that the slfp rings are not rough or scored.

If rough or scored, replace the rotor.

(d) Using vernier calipers, measure the slip ring diameter.
Standard diameter: 14.2 - 14.4 mm (0.559 - 0.567 in.)
Minimum diameter: 12.8 mm (0.504 in.)

If the diameter is less than minimum, replace the rotor.

\ 4 i
.

e =

1
iEBTﬁ'OE v

- rraer—

2. INSPECT STATOR (DRIVE END FRAME)
(a) Check the stator for open circui.
Using an ohmmeter, check that there is continuity be-
tween the coil leads. . :
If there is no continuity, replace the drive end frame assembly.'

>

e i o bbbt ol o, Tt T A

{b) Check the stator for ground. =~ ~ ~
Using an ohmmeter, check that there is no continuity be-
tween the coil lead and drive end frame.

If there is continuity, replace the drive end frame assembly. !

[P,
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CHARGING — ALTERNATOR

3. INSPECT BRUSHES
Using a scale, measure the exposed brush length.
Standard exposed length:
8.5 - 11.5 mm (0.374 - 0.453 in.)
Minimum exposed length:
1.5 mm (0.059 in.)
If the exposed length is less than minimum, replace the
brushes. (See page CH-10)

CHO247

- - s}

4, INSPECT RECTIFIER {RECTIFIER HOLDER) -

Ohmmeter ‘ - (a) Check the positive (+) rectifier. -
0O Posttve (+) __§ . (1)  Using an ohmmeter, connect one tester probe to the
D Terminal ; positive (+) terminal and the other to each rectifier

@ - terminal.
(2) Reverse the polarity of the tester probes and repeat
step (a). |

(3) Check that ohE shows continuity and the other
shows no continuity.

If continuity is not as specified, replace the rectifier holder.
 Ohmmeter (b} Check the negative (-) rectifier.

0O Negative (-) (1) Using an ohmmeter, connect one tester probe to
@ n Terminal each negative (-) terminal and the other to each

rectifier terminal.

(2) Reverse the polarity of the tester probes and repeat
step (a).

(3) Check that one shows continuity and the other
shows no continuity.

Lsorro| I continuity is not as specified, replace the rectifier holder.

5. INSPECT BEARINGS
Check the bearing is not rough or worn.
G If necessary, replace the bearing. (See page CH-10) .
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. ~—. CHARGING — ALTERNATOR

N00581

REPLACEMENT '
1. REPLACE BRUSHES -~ A
(a) Unsolder and remove the brush and spring. AN

(b)

{fy  Apply insulation paint to the soldered area. o
2. REPLACE FRONT BEARING : ;
(a) Remove the 4 screws, bearing retainer and bearing.
i — i
R TR TP LTI T S PPN 1}
(b) Using SST and a press, press out the bearing. o
SST  09950-60010 (09951-00260, 09952-06010) |,
[
1ayg:
wong

§0i 2t US0o N oo,

e a
« .

Run the wire of a new brush through the spring and the
hole in the brush holder, and insert the spring and brush
into the brush holder.

f‘r&r;e. 1y /

Solder the brush wire to the brush holder at specified ex-
posed length.

Exposed length: 9.5 — 11.5 mm (0.374 - 0.453 in.)
Check that the brush moves smoothly in the brush holder.
Cut off the excess wire.

Using SST and a press, press in a new bearing.
SST  09950-60010 (09951-00510)

Install the bearing retainer with the 4 screws.
Torque: 2.6 N-m (26.5 kgf.cm, 23 in.-Ibf)

3. REPLACE REAR BEARING

(@) Using SST, remove the bearing cover and bearing.
SST  09820-00021

NOTICE:

Be careful not to damage the fan.
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TCHARGING - ATTERRAYSH

Bearing Gover

-G

(o) Place the bearing cover on the rotor.
\
Al rem i
I
i S *
~ it
POS052 ij‘*’""%‘
{c) Using SST and a press, press in a new bearing. 7

NOD578

(d)

PO0074

O
O

P25981

2 ahw tu L J
r

SST  09820-00030

Ll

41

N |

" 'Using SST, push in the bearing cover.
SST  09285-76010
[ N
e
N %
o Vo Bt
J {0 1{,» I z
b ‘ /
L Oez0H
Place the generator washer on the rotor.
) T2

LY
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CHARGING — ALTERNATOR

¥ BOO774

88T (A)

P04395

CHOCT-In

REASSEMBLY L .
1.  INSTALL ROTOR TO DRIVE END FRAME -
(@) Place the rectifier end frame on the pulley.

(b) Install the rotor to the rectifier end frame.

2. INSTALL RECTIFIER END FRAME -

(a) Using a 29 mm socket wrench and press, slowly press in
the rectifier end frame.
(b} Install the 4 nuts and cord clip.
Torque:
Nut: 4.5 N-m (46 kgf-cm, 40 in..Ibf) ,
Nut with cord ciip: 5.4 N-m (55 kgf-cm, 48 in..Ibf)

Y

t

. INSTALLPULLEY ™~ :

{a) Install the pulley to the rotor shaft by tightening the pulley
nut by hand.

() Hold SST (A) with a torque wrench, and tighten SST (B)
clockwise to the specified torque.
SST  09820-63010 (0982006010}
Torque: 39 N-m (400 kgf.cm, 29 ft.1bf)

(c) Check that SST (A) is secured to the pulley shaft.

(d) Mount SST (C) in a vise. - T
SST  09820-06021 %
(e) Install the pulley nut to SST (C). \
,‘1
| |
I : ™ \:;// f/"")

4
S

-

U U P [ ——

(f)  To torque the pulley nut turn SST (A) in the direction
i shown In the illustration.
Torque: 110 N-m (1,125 kgf-cm, 81 ft.Ibf)
(g) Remove the alternator from SST (C).
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SST (A (h) Tum SST (B) and remove SST (A ano B:

4. =INSTALL RECTIFIER HOLDER

Install the rectifier holder with the bolt and 4 screws.
Torque: Screw: 1.96 N-m (20 kgf-cm, 17.4 in.-Tf)
Torque: Bolt: 3.9 N-m (40 kgf-cm, 34.7 in..Ibf)

5. INSTALL IC REGULATOR AND BRUSH HOLDER

(a) Install the brush holder cover to the brush holder.

NOTICE:

Be careful of the holder installation direction.

(b) Place the IC regulator together with the brush holder hori-
zontally on the rectifier end frame.

(¢) 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.-Ibf)

PProX. (d) Fit the brush holder cover.

P12622

6. INSTALL REAR END COVER

(@) Install the end cover with the 3 nuts.
Torque: 4.5 N-m {46 kgf-cm, 40 in..Ibf)

(b} Install the terminal insulator with the nut.
Torque: 4.1 N-m {42 kgf-cm, 36 in.-1bf)

7. CHECK THAT ROTOR ROTATES SMOOTHLY

y 800762
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