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+  FOREWORD

This repair"manUai 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. No.
EWD307F

¢ HILUX Electrical Wiring Diagram

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

TOYOTA MOTOR CORPORATION

Codmuste

©1999 TOYOTA MOTOR CORPORATION
All rights reserved. This book may not be repro-
duced or copied, in whole or in part, without the
written permission of Toyota Motor Carporation.
Firet Printina® Jun 11 19484 0199061 1=-00=2
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HOW TO USE THIS MANUAL _ )

GENERAL INFORMATION LaidT
1. INDEX « Crerewas | STt

An INDEX is provided on the first page of each section to guide you to the item to be repaired. To assist you

in finding your way through the manual, the section title and majer heading are given atthe top of every page. g
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 repair task.

3. TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the prablem 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, lubricant and SSM (Spe-

cial Service Materials) which should be prepared before beginning the operation and explains the purpose

of eachone.  +

5. REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It identifies the components and shows how the

s

parts fit together. W e e e
Example: : BTN O T B S
. Driven Rotor
% angq 9t nevir 915 Loy baliupey 918 verl! nedw levav, SHIG8A s . ol
2B0ITAN=E 2
avesl ot avenl wvan oY .hebasan i RIS ’ i batrys 18R Tty
wpol noilcee & oo - 20 Tt T otar. a0
i SoNG
# Crankshaft Front Qil Seal e X ML
“arbsms o cog . HTUAD
-alaosy
Cmos bheinszag ozls s &7 TTON
o riege griad
G s b sans i MOR L Es s 2THIH

Relief Valve 71T i UOY ged
. THE D
gt g itesatay THALFD grit ~t - = eanaves e sy e deeeony st giongyir il e
- Spring e .
Sy D Tl G Aatans oo Dis
# Gasket el
Plug modpd O1E) K Oc tee
[ 49 (500, 36)
[ N-m (kgf-cm, ft-ibf) | : Specified torque B07698

¢ Non-reusable part . ' B08Za7
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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 te do.
«  The detailed text tells how to perform the task and gives other information such as specifications
and warnings. ., = .4 ey

e S o oy

m Examplg'

'“Taskheadng‘ fra?todo : w

+ 21, CHECK PISTON STROKE OF OVERDFHVE BRAKE

(@) Place SST and a dial indicator onto the overdrfve brake plS-'
ton as shown in the iliustration. S

oo ssT 0932?'-30020 (09350-06120)
Bt - Setpart No. T Componentpaﬂ 0.
B Detaf!ed text ‘how to do task

Iﬂusrrafzan :
whar o do and where

S e Measure the stroke applying and releasing the compressed ;
. air{392—785kPa,4—8 kgffcm2 or 57 — 114 psi) as shown .
" in the illustration.

Piston stroke: 1 40-—-— 1 70 mm (0.0551 o 0.0&89 in)
T R PR P PRI Spemﬁcaﬂon %
This format provides the experienced techmcsan with a FAST TRACK to the mformatuon needed. The upper
case task heading can be read at a glance when necessary, and the text below it provides detailed informa-
tion. iImportant specifications and warnings always stand out in bold type. _
6. REFERENCES !
References have been kept to a minimum. However, when they are required you are given the page to refer
to.
7. SPECIFICATIONS : %
Specifications are presented in bold type throughout the text where needed. You never have to leave the
procedure to look up your specifications. They are also found in Service Specifications section for quick ref-

S DA AR

erence. .
8. CAUTIONS, NOTICES, HINTS: s CRID 8 !
« CAUTIONS are presented in bold type, and indicate there is a possnbnhty of injury to you or other
! people. |
1

'+ NOTICES are also presented in bold type, and indicate the possibility of damage to the components
: being repaired. - z
«  HINTS are separated from the text but do not appear in bold. They provide additional information to
help you perform the repair efficiently. , _ . ;
9. SIUNIT
The UNITS given in this manual are primarily expressed according to the S| UNIT (International System of
Unit), and aiternately expressed in the metric system and in the English System.
Example:
Torque: 30 N-m (310 kgf-cm, 22 11.Ibf)

] e .

#0208

o= o e AT Gmmbe e a1 st s
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IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

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

A
s
‘,Vi. : m

' Wy
809248 ' B R ;
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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 is grounded to the vehicle
body.

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

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

(5) install the cable ends to the battery terminals with
the nut loose, and tighten the nut after installation.
Do not use a hammer {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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. th)
e
O (i)
P o it
R U ¢ Lipi-
' g B OGH
By At tay
Cd e - A
G
mBRA TR eIt
{0

Medium Current Fuse and High Current Fuse
Equal Amperage Rating

- E]
.

Carefully observe all specifications for bolt tightening
tormues. Always use a torque wrench.

Use of special service tools (SST) and special service ma-
terials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where speci-
fied and follow the proper work procedure. A list of SST
and SSM can be found in section PP {Preparation) in this
manual.

When replacing fuses, be sure the new fuse has the cor-
rect amperage rating. DO NOT exceed the rating or use

- one with a lower rating.

BE1367

e .- s A i P A !
lllustration Symbol Part Name Abbreviation | |
i
—r—On FUSE FUSE ;
BE5594 0365
N — MEDIUM CURRENT FUSE M-FUSE |
P BEG59E INO366 I - 3
——— oA HIGH CURRENT FUSE - H-FUSE E
BEGS86 iNO387 i
// . R i AR VY i
——oZFh—— - | FUSIBLE LINK ~ FL {
ale 5 ;
e = BES597 WNo3s7 ,
DUy z o ‘
i3 eeif Ioe @’ N —B CIRCUIT BREAKER CB \ig |

. . BEG598 INO368 *
"=tan] 10 avort a1 of donotw L on el (B) ! e _ voors

21087 HETeNTRiYg s g e o '

woeetna S SR (k) Care must be taken when jacking up and supporting the
S oty NEOTE vehicle. Be sure to lift and support the vehicle at the prop-

saor art sal 19ven 9pUBD MULDBY L

AWGH .6 agUd ems

o G

WG
ey o G

.)35‘34 \:ﬁm n Lt

er locations.
«  Cancel the parking brake on the level place and

no  shift the transmission in Neutral (or N position}.

*«  When jacking up the front wheels of the vehicle at

e 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 rigid racks and place stoppers in front
and behind the other wheels on the ground.

After the vehicle is jacked up, be sure to support R
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

ELIA

(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 electric-

ity.)

PR

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

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

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

Never use an impact wrench to remove or 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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Example

- g
g-

VTV for TP
white Sie | |/

OB

e
wpeleF'a; i
o Black Sids

INQDD2

(m)

(n)

Tag hoses before disconnecting them: :
(17™ When disconnecting vacuum hoses, use tags to
identify how they should be reconnected. “
(2) After completing a job, double check that the vacu-
um hoses are properly connected. A label under the
hood shows the proper layout.
Unless otherwise stated, all resistance is measured at an
ambient temperature of 20°C (68°F). Because the resis-
tance may be outside specifications if measured at high
temperatures immediately after the vehicle has been run-
ning, measurement should be made when the engine has
cooled down.

P — |
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FOR ALL OF VEHICLES ~ _ - 7
PRECAUTION . -
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.

2.

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

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

the applicable component.
(3) Avoid winding the antenna feeder together with the other wiring as much as possible, and also

avoid running the antenna feeder parallel with other wire harnesses.
(4} Check that the antenna and feeder are correctly adjusted.
(5) Do not install powerful mobile communications system.
FOR USING HAND-HELD TESTER

CAUTION:
Observe the following items for safety reasons:

Betore using the hand-held tester, the hand-held tester’s operator manual should be read
throughly.

Be sure to route all cables securely wheri driving with the hand-held tester connected to the
vehicle. (i.e. Keep cables away from feet, pedals, steering wheel and shift lever.)

Two persons are required when test driving with the hand—held tester, one person to drive the
vehicle and one person to operate the hand-held tester.
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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 is that if you proceed to inspect the circuits one by one, troubleshooting of
these systems is not complex. If you have adequate understanding of the system and a basic knowledge
of electricity, accurate diagnosis and necessary repair can be performed to locate and fix the 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 is connected to another vehicle, inspect the diagnosis
data link line (Bus&line) or ECU power circuit of the vehicle.
(2) If communication is still not possible when the tool is connected to another vehicle, the problem
is probably in the tool itself, so perform the Self Test procedures outlined in the Tester Operator’s
Manual. s
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HOW TO PROCEED WITH TROUBLESHOOTING

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

IN351-05

R .

(Vehicle Brought to Workshop)

U |

1 / Customer Problem / 7 Ask the customer about the conditions and the

Analysis B environment when the problem occurred.

w2 /Symptom Confirmation ‘ 3 L TRy

and Diagnostic Trouble <: Symptom Simulation

Code Check / ymp / _ .

— 2’ 3 e e i)
g - 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

-3

gt

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

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

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: . - Vit

The following 5 items are important points in the problem analy3|s Past problems which are thought to be
unrelated and the repair history, etc. may aiso help in some cases, so0 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
e ST T TR . 1
e When Date, time, occurrence frequency = .
i i
® Where Road conditions ve )

Running conditions, driving conditions, Weather conditions -
Problem symptoms

¢ Under what conditions?
® How did it happen?

o i

Arm o Lo =it af
(Sample) Engine control system check sheet )
CUSTOMER PROBLEM ANALYSIS CHECK
ENGINE CONTROL SYSTEM Check Sheet luspector's T
Customer's Name Model and Model
Year
Driver’s Name Frame No.
E?& gﬁ{'iig’e Engine Model
License No. Odometer Reading : : l:nrﬂes
o Egtglsr}:r?m O Engine does not crank O Na initial combustion O No complete combustion N
0 pifficult to O Engine cranks slowly
Start O Other
n
£ i O Incorrect firstidle [ Idling rpm is abnormal O High ( rpm) OLow( rpm)
S [DPooriding | 1 o ughidling O Other
E
@ |OPoor 0 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 .
The diagnostic system in the HILUX fulfills variolls 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.

Svstem ‘ Diagnostic Trouble | Input Signal Check Other Diagnosis
ysie e Code Check (Sensor Check) Funtion
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. :

’
e ———— S AT

' DIAGNOSTIC TROUBLE CODE CHECK PROCEDURE

Diagnostic Trouble Confirmation |Diagnostic Trouble
Code Check (Make a g 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 is | girgyit ;
. é displayed | smats
: Normal code is The problem is still occurring in a place
- = displayed other than in the diagnostic circuit
Lo {The diagnostic trouble code displayed
- o L first is either for a past problem or it is a
J—— secondary problem)
No problem The problem occurred in the diagnostic
_ symptoms exist R ' circuit in the past N
} |Normal Code Dispiay_~LProblem symptoms|Normal code is The problem is still occurring in a place
exist ... |displayed _.... ~ [|otherthan in the diagnostic circuit _

symptoms exist displayed than in the diagnostic circuit in the past

i I:,:JFNO problem Normal code is The problem occurred in a place other ;
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Taking into account the above points, a flow chart showing how ta proceed with troubleshooting using the
diagnostic trouble code check is shown below. This:flow chart shows how to utilize the diagnostic trouble
code check effectively, then by carefully checking the results, indicates how to proceed either to diagnostic
trouble code troubleshooting or to troubleshooting of problem symptoms.

e wFE e b e e

R R

T e + | Diagnostic trouble code check

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

@ R -

-5

-5 mnaldong ent g bamilaco sd eauic H ATIVE
Symptom confirmation T PR
[ Problem symptoms| | No problem symptoms
exist exist Y
wrd

Simulation test using the symptom
simulation methods

JRRR T Py S VU J R S e - u...—-.'_”.'.ﬂ.-—-.i
N / rh TS VN e

P e Diagnostic trouble code check - 1
M 1 |

e Diagnostic trouble code displayed o Normal code displayed o Normal code displayed :
e Problem symptoms exist ® Problem symptoms exist ® No problem symptoms exist !
. . : 4
& <& Lo
i Troubleshooting of problem indicated Troubleshooting of each System Normal !
by diagnostic trouble code problem symptom If a diagnostic trouble code was
dispiayed in the initial diagnostic
L trouble code check, it indicates
JiT L that the trouble may have occurred
K , ' _ in & wire harness or connector in
] T ' 5 s : that circuit in the past. Therefore,
' v : check the wire harness and con-
; i : nectors (See page IN-20).
| slgdiv 2

e WAL iy o s

saoni i yam s ey of o v pote -

| A iy '
| B P |
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3. SYMPTOM SIMULATION . e ‘
The most difficult case in troubleshooting is wherrthere are no problem symptoms occurring. In such cases,
a thorough customer problem analysis must be carried out, then simulate the same or similar conditions and |
environment in which the problem occurred in the customer’s vehicle. No matter how much experience a
technician has, or how skilled he may be, if he proceeds to troubleshoot without confirming the problem
symptoms he will tend to overlook something important in the repair operation and make a wrong guess
somewhere, which will only lead to a standstill. For example, for a problem which only occurs when the en-
gine is 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.

koot s
rreeni L RS

WIRE HARNESS

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

IY' . it i

| ' Swing Slightly
FI233*
FI12332

PARTS AND SENSOR - Vibrate Slightly

Apply slight 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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IN-15
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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
. ours.

! NOTICE:

*) Do not heat to more than 60°C (140°F). (Temperature
is limited not to damage the compaonents.)
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.

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

" 3N OCCUrs. v

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:

| ii 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.

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

Turn on all electrical loads including the heater blower, head
"shts, rear window defogger, etc. and check to see if the mal-
“snction oceurs.

Fl2338

V07469
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4. DIAGNOSTIC TROUBLE CODE CHART .

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

¢ DTC No.
Indicates the diagnostic trouble code.

¢ Page or Instructions
Indicates the page where the inspection procedure | =~ ™" ® 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: LR} et . - ‘ . D BT R N R LT Lt o P L P :"
Parameters listed in the chart may nof be exactly the same as your reading due to the type of instrument or other
factors.

If a malfunction code is displayed during the DTC check in check (test) mgde, check the circuit for that code
listed in the table below. For details of each code, turn to the page referrgd to under the "See page” for the
resp%ctive "DTC No.” in the DTC ghart.

“1
T e Check Engine v
DTC No. . vt Warming Lighi
Det I ‘
(See page) etection Item A4 Trouble Area Norma voge MEMOTY i
Test Node
12 Grankshaft Position Sensor Gireuit # Open ar short in crankshaft position sensor circuit
(DI - 12) Malfunction * Crankshaft position sensor ] ON/N.A O
& Engine ECU
S * Open or short in engine speed sensor circuit
13 Engine Speed Sensor Circuit ® Engine speed sensor
{DI —28) Maffunction # Engine ECU ON/N.A O
\ i & Open or short in E-VRV for main actuator circuit
! ‘ e E-VRY for main actuator _
15 Diesel Throttie Control Gircuit * Diesel throttle position sensor circuit o O
(DI - 32) Malfunction ¢ Diesal throttle position sensor ON/N.A
_ | ®Mainactuator —
® Vacuum hose disconnected or blocksd
® Engine ECU
Interior IC Malfunction & Engine ECU
———
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5. PROBLEM SYMPTOMS TABLE . ¥ it (RS IV Y *
The suspect circuits or parts for each problem symptb'm 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 is still occurring. Numbers in the table indicate the inspection order in which the circuits or parts should

-e checked. o o .
~INT: -

When the problem is not detected by the diagnostic system even though the problem symptom is present,
it is considered that the problem is occurring outside the detection range of the diagnostic system, or that
the problem is occurring in a system cther than the diagnostic system.

——eee . | @ Page

- f o Indicates the page where the flow chart for each circuit
: is located. e —
e Circuit Inspection, Inspection Qrder
Indicates the circuit which needs to be checked for each problem 180 588 a0t o gt - BUR—
symptom. Check in the order indicated by the numbers. f ey + xcp ool i Bt

-

® Circuit or Part Name

® Problem Symptom Indicates the circuit or part which needs to be checked. ¥
PROBLEM SYMPTOMS TABLE — -
N ¥y
Symptom Suspect Area See page
8T-3
Engine does not crank (Does not start) 1. Starter S ‘
- \2. Starter relay ST-14
’ - ECU power source circuit DI-83
No initial combustion (Does not start) 2. Pre-heating system <. ST-1
3. Gompression -~ T EM-2
4. Engine ECU ' e v IN-RD
1. Pre~heating system ST-1
Cite 2. Starter signal circuit .. DI-115
g .4 | 8. Water temperature sensor f i v EDB-10
Cold engine (Difflcult to start) 7 {4 injector f .
5. Fuel filter 3 f . FU-1 -
_ - | 6. Dissel throttle body ““ - | Dea
ootk ‘ g P " | 7. Engine ECU ‘ IN—20
t. Starter signal circuit DI-115
2. Injector .
3. Fuel filter . —
4. Diesel throttle body T
5. Engine ECU P
1. Fuel filter
2. Dissel throttle body
ECU

R
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6. CIRCUIT INSPECTION ) oo1q 2
How to read and use each page is shown below~

® Diagnostic Trouble Code No. and Detection ltem

I

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

K i
DTC 12 Crankshaft Position Sensor Circuit Maliunc-
tion
CIRCUIT DESCRIPTION /

The crankshaft position sensor in the Engine Control System containg signal plate and a pickup Miignd“’” :
The TDC signal plate has 1 tooth on its outer circumierence. The TDC signal sensor generates 1 signal lor every enging

revolution. The engine ECU detects the top dead center by the TDG signals. The NE signal plate has 52 teeth and is

‘&

mounted in the supply pump. The NE signal sensor generates 52 signais of engine 2 revolutions. The engine ECLI detects
the engine speed and cam lift pasition of the supply pump. The engina ECU uses TDC signal and NE signais for injection

contrel. And NE signat is used for injection volume control, also.

DTC No. DTC Detecting Condilinn‘ Troyble Area
\ ® Open or short in crankshaft position sensor P s alrs

_— i

12 No TDG signal 16 engine ECU at 500 rpm of more cireut ’

kshaft position|sensor . . - e
ranl posi sensol_ S S
® Engifte.ECU f
s

¢ Indicates the diagnostic trouble code, diagnostic|
Re— trouble code set parameter and suspect area of ;

. ik the problem. '
R 1
WIRING DIAGRAM : - ® Wiring Diagram
. E o This shows a wiring diagram of the circuit.
ﬂ:"' i ' Engine ECUY Use this diagram together with ELECTRICAL
Crankshat Position Senser Y WIRING DIAGRAM to thoroughly understand the
RN B-w ez circuit.
’7© 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 Bnr BR é NEs C = Orange, W = White, GR = Gray, P = Pink,
] Y = Yellow
i O - L 5] b Thefirst letter indicates the basic wire color and the
' ) Ee ’L second letter indicates the coior of the stripe. -
{ Engine Speed Sensor €2/ . ] ).
{insice the Suppy Pump) ) e R
R

B02134
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+ .
o Indicates the position of the ignition switch during the check. | | ® Inspection Procedure
LOCK ON Use the inspection procedure to determine
® Ignition Switch LOCK (OFF) @ ignition Switch ON if the circuit is normal or abnormal, and if
START ACC it is abnormal, use it to determine whether
" . ignition Switch ACC the problem is located in the sensors,
(&) \arition Switch START @ actuators, wire harness or ECU.
INSPECTION PROCEDURE
1 | Check continuity between terminal THW of ECU connector and body ground.
PREPARATION: ,7 ' -~
(a) Remove the glove compartment. ’
{b) Disconnect the E6 connector of ECU. -
CHECK: {
Measure resistance between terminal THW of ECU connector ~ /
and bedy ground.
Ok: /
| Resistance: 1 MQ or higher |* '
4 ADI25S
oK > ‘ Go to step 3.
N f 4
- 2 | Check water temp. sensor (See page ED-15). .
i
¥
oK > Replace water temp. sensor. s
Caviw e RELE

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

eep- o f
BT
i
Check from the connector back side.
(with harness)

/AT & Wire Harness

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

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

P TW P THW

3,

F

und bne 2z Q o ke
d hnr 2z 6 Conndetor ¢ & Connector

Connector being chééked is connected.

Connector being checked is disconnected.

V08425
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i = for Sapmar

HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION

PROCEDURE . .. |

1. CONNECTOR CONNECTION AND TERMINAL IN-
. SPECTION

« For troubleshooting, dlagnostlc 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. . Pl

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

OPEN CIRCUIT:

This could be due to a disconnected wire harness, faulty con-

tact in the connector, and a connector terminal pulled out, etc.

HINT:

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

»  Faulty contact could be due to rusting of the connector
terminals, to foreign materials entering terminals or a de-
formation of connector terminals. Simply disconnecting
and reconnecting the connectors once changes the
condition of the connection and may result in a return to
normal operation. Therefore, in troubleshooting, if no ab-

A

»f - normality is found in the wire harness and connector
52 check, but the problem disappears after the check, then

the cause is considered to be in the wire harness or con-

nectors. . \ |

§> |
). |
! o i

¥

/
i0tenned 53

betnanacazit af halngrn r~ind 10?00

“SHORT CIRCUIT; #m-=me = e

This could be due to a contact between wire harness and thié
body ground or to a short circuit occurred inside the switch, etc.
HINT:

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

Iy GG i
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Sensor Side

A

s

po
ECU Side

6 ¢

% e

ING379

. ECU Side

Sensor Side

iND378

Sensor Side

ECU Side,

JULK
YK

-
-
-

/
B o o
’:@. —t
. of
e a—d - INO380
Pull Lightly

Looseness of Crimping

INO381

©

W

2. CONTINUITY CHECK (OPEN CIRCUIT CHECK) [

Dhaconnect the connectors at both ECU and sensor

sides. e |

Measure the resistance between the applicable terminals

of the connectors. |

Resistance: 10 or less |

HINT: |

«  Measure the resistance while lightly shaking the wire har:
ness vertically and horizontally.

+  When tester probes are inserted into a connector, insert
the probes from the back. For waterproof connectors in
which the probes cannot be inserted from the back, be
careful not to bend the terminals when inserting the tester
probes.

0438

#ATIS

3." RESISTANCE CHECK (SHORT CIRCUIT | CHECR)'_'"
) Disconnect the connectors on both ends.
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: o
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

w check that the terminals are secured in lock portion.

HINT o

The terminals should not come out when 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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FI7187

BE4DE3

ECU
®
i
2

Z17004

BEADE4

iwosdl poe oz

.,
m
II@ O
c

217005

o @
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K

Fig. 3
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B04722
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5. CONNECTOR HANDLING

Wheminserting 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.
o

i
nd

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.

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 is found out that there is an open circuit
between terminal 1 of connector *A” and terminal 1
of connector "C". !
Disconnect connector "B” and measure the resis-
tance between the connectors. i
In the case of Fig. 3, 5
Between terminal 1 of connector "A” and terminal 1.
of connector "B1" — Continuity g
Between terminal 1 of connector "B2” and terminal
1 of connector "C” — No continuity (open) ;
Therefore, it is found out that there is an open circuit
between terminal 1 of connector "B2” and terminal
1 of connector "C”.

ta TR R

()"

it

(2)



INTRODUCTION — HOW TO TROUBLESHOOT ECU CONTROLLED IN-23
SYSTEMS

Ffig. 4

=) |1
[
I0:
oV Efy
Sensor(C) 1B A
2 2 2
hetode - - 217007
Sensor@ @ ) @
2 ¥ 2 2
BESOST
Z17008
Fig. 6 = [ Q
O -
ECU
Sensor ©1 @ 1@
e &l
L Z17009

(b) Check the voltage. ¢

InAcircuit in which voltage is applied (to the ECU connec-
tor terminal), an open circuit can be checked for by con-
ducting a voltage check.
As shown in Fig. 4, with each connector still connected,
measure the voltage between body ground and terminal
1 of connector "A” at the ECU 5V output terminal, terminal
1 of connector "B”, and terminal 1 of connector °C”, in that
order.

If the results are:

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

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

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

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

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

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

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. et
In the case of Fig. 6 e
Between terminal 1 of connector "A” and body
ground — Continuity (short)

Between terminal 2 of connector "A” and body
ground — No continuity

Therefore, it is found out that there is a short cir c&rcwt
between terminal 1 of connector "A” and terminal 1
of connector "C”.

- v



IN-24

INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED 0
SYSTEMS . o

Fig. 7

Sensor

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

ground.
Between terminal 1 of connector "A” and body
ground - No continuity

... Between terminal 1 of connector "B2” and body

- ground — Continuity (short)
Therefore, it is found out that there is a short circuit

Kl between terminal 1 of connector "B2” and terminal
IR Theat : 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.

Example

Ground

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

Resistance: 1  or less —_—

2. gl Yo

—

RO, 4 : R "ﬁm_,"r{ o :
¢l A
B 3

= 1
1N0383 : v

anitn (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.

** 101 & ]

et nl N

o

2 ' vl

mossa| Louc

F il B iaf o s
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ABBREVIATIONS USED IN THIS MANUAL -
Abbreviations Meaning

IA/C Air Conditioning
'AC Alternating Gurrent
IACC Accessory

ACIS Acoustic Control Induction System
ACSD Automatic Caold Start Device
FALT Alternator
rAMP Amplifier

APROX Approximately
IA/T Automatic Transmission (Transaxle)
IBACS Boost Altitude Gompensation System
3AT Baltery

IBTDC Before Top Dead Center

3y8V Bimetallic Vacuum Switching Valve
B Circuit Breaker

2CO Catalytic Converter for Oxidation
aC Direct Current

IC) LC Data Link Connector

TG Diagnostic Trouble Code

IECD Electronic Control Diesel

=CT Electronic Control Transmission
£CU Elsctronic Control Unit

=DU Electronic Driving Unit

EFI Electronic Fuel Injection

E/G Engine

IEGR Exhaust Gas Recirculation

EVAP Evaporative Emission Control
IE-VHV Eiectronic Vacuum Regulating Valve
EX Exhaust

IﬁIPG Formed In Place Gasket

FL Fusible Link

Fr Front

éND Ground

HAGC High Altitude Compensator

G Ignition

1A Integrated Ignition Assembly

iN Intake

SC Idle Speed Control

I'B Junction Block

I'C Junction Connector

:.CD Liquid Crystal Display

| Light Emitting Diode

LED

)

| ab—Harnd
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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/ Overdrive

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 Underdrive

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 Drive Vehicle (4x4)

-

3. I

;
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o PREPARATION - ENGINE MECHANICAL

PP-1

ENGINE MECHANICAL

SST (Special Service Tools)

0999200500 Compression Gauge Attachment
3
(9992-00(25 Cylinder Compression Check Gauge -
Set ,‘.w‘f""‘ i .
(09992-00200) L Joint
P
w-._\_\‘ .
e (09992-00211) Gauge Assy . . . . Lo
09248-64011  Valve Clearance Adjusting Tool
i
09213-58012  Crankshaft Puiley Holding Tool
o9
@ =’ =
s EVRNN P
T \\...-___.,“
0933000021 Companion Flange Holding Tool
5 o
- g 09950—40011 Puller B Set il
'%%% ﬁfb‘ IBG wuBiLr c -
T, e Ry K >
(09951-0401G) Hanger 150 . Camshaft timing pulley
1 . Qil pump drive gear shaft
- Crank shaft timing gear
I N injection pump drive gear -
- - (09952-04010) Slide Arm .. _ | i 1‘:)4)%{515‘(:’ C‘amshal't tirlning pulley
I Il l i i ol Oil pump dm{e gear shaft =
- i Crank shaft timing gear
(@ o | Injection pump drive gear -~
(09953-04010) Center Bolt 100 Camshaft timing pulley o
e a Oil pump drive gear shaft
l T o
(09953—04020) Center Bolt 150 Camshaft timing pulley

Oil pump drive gear shaft
Crank shatt timing gear
Injection pump drive gear




PP-2

" PREPARATION - ENGINEMECHEANICAL

09223-78010

Crankshaft Oil Seal Replacer
-,

Injection pump drive gear oil seal

-

BRI T T

0922300010

Cover & Seal Replacer

0921460010

Crankshaft Pulley & Gear
Replacer

Crankshaft pulley

0926864010  Injection Nozzle Wrench Set
g
(09268—64020) Injection Nozzle Holder Injection Nozzle
- o
Retaining Nut Wrench
09202-70020  Vaive Spring Compressor Valve
(09202-00010) Attachment ,
i ;
-
e,
09208—48010 Combustion Chamber Remover - Combustion Chamber
09201-10000  Vaive Guide Bushing Remover & Valve guide bushing
Replacer Set e
(09201-01080) Valve Guide Bushing Remover &
Replacer 8 Ty
.\ . - ,;‘{
,-,ﬁ,z“?b
09223-46011  Crankshaft Front Gil Seal Camshaft front cil seal
Replacer
09222-67011  Connecting Rod Bushing Remover
& Replacer o
NZ N1 -
(0995404010} Arm25 Camshatt 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 .
s B
(09955-04061) Claw No.B . Camshaft timing pulley
ﬁ Qil pump drive gear shaft
Crank shaft timing gear
i Injection pump drive gear
ez <2 ©09950-50012  Puller G Set
Crees, B0
@ o Yo ot ﬁ i
- B S e !
{09951-05010) Hanger 150 Crank shaft puliey
? L Injection pump drive gear
wo;  (09952-05010) Slide Arm . - Crank shatt pulley
. i . injection pump drive gear
T '('{-)9953_05010) Center Bot 100 T Crank shaft pulle; - -

Injection pump drive gear

o (09953-05020) Center Bolt 150 Crank shaft pulley
m\mms\\““‘““m'
ML
m\)\\“m
(09954-05020) Claw No.2 Crank shatt pulley
Injection pump drive gear
0996010010  Variable Pin Wrench Set
(09962—(M000) Variable Pin Wrench Arm Assy Injection pump drive gear
No.1 idrer sub—gear
L.
(09963-00600) Piné Injection purnp drive gear
@ ' 6@ No.1 idrer sub—gear
09308-10010  ©Qil Seal Puller

09214-76011

Crankshatt Puliey Replacer

Crankshaft from oil seal




PP—4

T BHEBARRIRON - ARINE MERFTANICAL

(09222-06031) Base

(09222-06010) Remover & Replacer

Connecting rod bushing

\ A .
(09222-06020) Guide -
(09223-15030  Oil Seal & Bearing Replacer
@ e %"‘-
(09252-10010) No. 1 Replacer Handle
g =
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RECOMMENDED TOOLS - . 4

09040-00011  Hexagon Wrench Set .

D0

. ‘@ P 09200-00010  Engine Adjust Kit .

— _ |- -

0990400010  Expander Set .

o ~g .
o .

09905-00013  Snap Ring Pliers .
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PREPARATION

ENGINE MECHANICAL

EQUIPMENT

PPITO-D2

Carbide cutter

Caliper gauge

Connecting rod aligner

Cylinder gauge

Dial indicator

Dye penetrant

Enging tune—up tester

Gasket scraper

Heater

Micrometer

Magnetic finger

Piston ring compressor

Piston ring expander

Plastigage

Precision straight edge

Soft brush

Spring tester Valve spring
Steel square Valve spring
Tachometer

Thermometer

Torque wrench

Valve seat cutter

V-block

Vernior calipers




__‘PREPARATION - ENOMNEMECHANICAL

PP-7

SSM (Special Service Materials) _ - R

AHDOYY

0882600080  Seal Packing Black or equivalent
(FIPG) _

oL g LhL-CET

e

Timing belt cover NEY
Timing gear cover

Camshatt oil seal retainer
Cylinder head semi-circular plug

0882600080  Seal Packing Black or equivalent
(FIPG)

NOELitie 0. cobMOA & 77Y0T  B{OSEQREE

-

Cylinder head cover
Main bearing cover
Rear oil seal retainer

0882600100  Seal Packing 1282B,
THREE BOND 12828 or equivalent

(FIPG) 39 S0 b

Water sender gauge
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U ATEPKRATION. - TUHBOCHARGING

TURBOCHARGING I
SST (Special Service Tools)

« e PPZD3-01

09992-00242  Turbocharger Pressure Gauge

j. 09350-32014 TOYOTA Automatic Transmission
' Tool Set
. ,T o et
(09351-32070) No.2 Piston Spring Compressor Bearing housing




- PREPARATION - TURBOCHARGING

RECOMMENDED TOOLS

-

09905-00013  Snap Ring Pliers .




PP-10
~PREPKHITTON - YOREOOTAIGING

EQUIPMENT .

¥

Dial indicator impeller wheel

Torque wrench




PP-11

" PREPARANON - ELECTHONTTONTROL DIESEL

ELECTRONIC CONTROL DIESEL

SST (Special Service Tools)

AV

PPN

Ry

4

09817-16011

Back-up Light Switch Tool

Firsl gear position sensor switch

="

09843-18020  Diagnosis Check Wire

| o

0999200242

Turbacharger Pressure Gauge




PP-12
s - PREPARBRTION - FLPCTRONIC CONTROL DIESEL

PPITED2

RECOMMENDED TOOLS . : L1

.,

09082-00040 TOYOTA Electrical Tester.

09200-00010 Engine Adjust Kit .

g ; SRR 10 R T BB ) '
' T N




PP-13
PREPARATION - ELECTRONIC CONTROL DIESEL

EQUIPMENT o | : A

19 mm deep socket wrench

Thermometer

Torque wrench

Yacuum gauge




PP-14

e T PREPARATION -

ENGINE FUEL -

ENGINE FUEL «

SST (Special Service Tools)

PP2CW-11

0922864040

Fuel Filter Wrench

0924176022

T —

injection Pump Stand Set

09245-54010

Injection Pump Stand Arm

09260-54012

Injection Pump Tool Set

(09262-54010)

Distributor Head Plug Wrench

(09262~54020)

Regulator Valve Wrench

(09269-54020)

Socket 14 mm

09268—64010

Injection Nozzle Wrench Set

(09268-64020)

L™

Injection Nozzle Holder
Retaining Nut Wrench

0995050012

Puller C Set

(09951-05010)

Hanger 150

Injection pump

(09952-05010)

Slide Arm

Injection pump




PREPARATION — ENGINE FUEL

PP-15

a\\\\\)}\\)\'}'\\\\)\\\\\\

I

(09953-05020) Center Bolt 150
-,

T e -

injection pump

=

—

.

;. (09954-05010) CiawNo.t

Injection pump

e e, <Ak el -

P T
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PREPARATION - ENGINE FUEL

PP2CX~01
RECOMMENDED TOOLS D31 HoB eIl v EPER()
™
09040-00011  Hexagon Wrench Set .
TR T Ok Wit (U{(}&U«.;:i;pq(_',) N ;l
09082—00040 TOYOTA Electrical Tester,

e SRR




o o PP-17
PREPARATION - ERGINE FUEL

EQUIPMENT ' : .

19 mm deep socket wrench Fuel temp. sensor

FPILG-0

Brass brush

Injection nozzle tester

Injection pump tester

Torgue wrench

Water pump pliers

Wooden stick
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PREPARATION - COOLING

-

COOLING ‘
SST (Special Service Tools)

T ePEDS-OU

M ) ) 0923001010 Radiator Service Tool Set

N % 09231-14010 Punch 7
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PREPARATION - GCOOLING o

EQUIPMENT . | : AdL

Heater Thermostat
Radiator cap tester

Thermometer Thermostat
Torque wrench
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s,

PREPARATION - COOLING ™7

COOLANT

o

Item

Capacity

Classification

Engine coolant

10.5 liters (11.1 US gts, 9.2 Imp. gts)

"Toyota Long Life Coolant” or equivalent
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PREPARATION — COOURG <

SSM (Special Service Materials) _ : CONTADIR:

& 0882600100 Seal Packing 12828, Engine drain pfug on ol cooler cover
THREE BOND 12828 or equivalent

e i s 231 e R . - ar . -

{FIPG) 0




PREPARATION - LUBRICATION

AN
LUBRICANT (2 1§10902)
e
ltem Capacity Classification
Engine oil APl grade CF—4 or CF
Dry fill 7.5 lhers (7.9 US qts, 6.2 Imp. qts) - | (You may also use API CE or CD) -
Drain and refill

w/ Qil filter change
w/o Qil filter change

7.0 liters (7.4 US gts, 6.2 Imp. qts)
6.4 liters (6.8 US gts, 5.6 Imp. qts)
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PHEPARATRON — CUBRICAYION”

SSM (Special Service Materials)_\ .

PP2DB-01

i THREE BOND 1344
LOCTITE 242 or equivalent

... 08826-00080  Seal Packing Black or equivalent . Oit pump —
T (FIPG) ; Qil pan "“;“‘"’ﬁ .
i i :1!) e n
0883300080  Adhesive 1344 Qil pressure sender gauge

Taper screw plug on timing gear case




PREPARATION - STARTING™

PP-27

STARTING )

SST (Special Service Tools)

»

S IMMOU. A

PPECY-IR

14

09201-41020  Valve Stem Qil Seal Replacer Armature front bearing
0928646011  Injection Pump Spline Shaft Armature rear bearing —
Puller
S s e .
0981038140  Starter Magnet Switch Nut Wrench

09950-00020

Bearing Remover

Armature front bearing
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- PREPARATION - STARTING —~
PPIM1-02
RECOMMENDED TOOLS .
\
0908200040 TOYOTA Electrical Tester. e b
‘ Lo W PR —
i




PREPARKTION STARTING _*
EQUIPMENT . =)
Dial indicator Commutator
Magnetic finger Steel ball

Plastic hammer

Press Magnetic switch terminal kit
Pull scale Brush spring

| Sandpaper Commutator

| Torque wrench
V=biock Commutator

Vemier calipers

Commutator, Brush
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PREBARRTION — CHARGING

CHARGING  * j

SST (Special Servic;TooIs) —_—

PP2CZ-01

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

09286—46011  Injection Pump Spiline Shait | Rectifier end frame
Puller

09820-00021  Alternator Rear Bearing Pulier

0982000030  Alternator Rear Bearing Replacer Rotor rear bearing

09820-63010  Alternator Pulley Set Nut Wrench
Set

09950-60010  Replacer Set

(09951-00260) Replacer 26 Rotor front bearing

@ (09951-00510) Replacer 51

(09952-06010) Adapter Rotoer front bearing




PREPARATION - CHARGING -

RECOMMENDED TOOLS .. -

A e

0508200040 TOYQTA Electrical Tester.
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PREPARATION - CHARGINIF"
EQUIPMENT .
Sy,
Ammeter (A)
Battery specific gravity gauge Except maintenance free battery

Belt tension gauge

Torque wrench

Vernier calipers

Rotor (Slip ring), Brush




SERVICE SPECIFICATIONS
STANDARD BOLT ..ovvvnneinnsannsennnn
ENGINE MECHANICAL .....ovvnneneen.n.
----- TURBOCHARGING ......ccvvviniennnnn.
- .~ ELECTRONIC CONTROL DIESEL .........
b ENGINEFUEL ..oeeiniiiiieieee
{0 GOOLING .oeveerenieinnaneeeens
e _ ' LUBRICATION .. ..vviseeeannaenieenns
; - o STARTING .. .vvcveeneeneneeneanennenss

CHARGING .....ciiiriii e




SERVICE SPECIFICATIONS — STANDARD BOLT

STANDARD BOLT - v

s -
HOW TO DETERMINE BOLT STRENGTH "i
j— )
Bolt Type
Hexagon Head Bolt I
3 Stud Bolt  Weld Bolt Class
Normal Recess Bolt Deep Recess Boit o
ar |
g |
i
5T i
3 1
|
8 6T ‘
ol !
4 7T
8
L ,3_1__.
{
01 i
. 9T :
. g z . _ £ |
> '
| QO& QO& :
- /\ 00% el —_—r "t
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SERVICE SPECIFICATIONS’ - SYARBARBESTY """

- ssazr-a1 -
SPECIFIED TORQUE FOR STANDARD BOLTS A 3
Specified torque
Class Diameter Pich Hexagon head bolt Hexagon flange bolt
mm mm
N-m kgf-cm ft-Ibf N-m kgf-cm ft-lof
6 1 5 55 48 in.Ibf 8 60 52 in.-ibf
- "8 1.25 125 130 8 14 10 145 10
: w X 1.25 26 260 | 19 20 | 230 gy 2 4
| T - 12 1.25 - 47 em. 480 +— 85 53 - 540 —— a9 -
14 15 74 M 760 55 g4 | 850 61
E " 16 15 115 1,150 83 oo - e
6 1 6.5 65 56 in.-ibf 7.5 75 65 in.Ibt
8 1.25 155 160 12 17.5 175 13
- 0 _ 125 _ _ 8 330 | 24 3 i 30 ____ 26 _
12 1.25 59 600 43 65 670 48
14 1.5 91 930 67 100 _ 1,050 7% .
16 15 140 1,400 101 - - - oo N
; 6 1 8 80 . 6&9inbf 9 90 78 in.-Ibf
k 8 1.25 19 195 14 21 210 15
10 125 7 T3 T 400 T 29 T4 T a0 T 327
67 12 1.25 71 730 53 \ 80 810, -, 58
— / ‘
. 14 1.5 110 1,100 80 125 1,250 | { 90
‘ 16 15 170 1,750 127 - - e
6 1 10.5 110 B 12 120 9
- - 8 — 126 — |- 25 ~— 260 -~ 19 iogg o~ 290 —— 21 —
10 1.25 52 530 38 58 590 43
4l - 12 1.25 95 970 | - 70 105 © 1,050 7%
14 1.5 145 1,500 | 108 165 @ 1 1,700 Fo123
16 15 230 2,300 188 - - -
.8 1.25 2 800 22 . 33 330 24
8T 10 1.25 61 620 ! 45 68 690 . 50
12 1.25 110 1,100 | 80 120 | 1250 7 90
8 1.25 34 340 25 37 380 27
oT 10 1.25 70 no 5t |- 7 | 70 < 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 380 28 42 430 31
107 0 1.25 78 800 58 88 890 % 64
12 125 140 1,450 | 105 155 1600 £ 16
8 125 . 42 430 31 47 480 35
nT 10 1.25 87 890 | 64 97 | 990 72
12 1.25 155 1,600 116 175 1,800 77 130
1 § | - ~ 1 i




SERVICE SPECIFITATIONS - STANDEROYBOLT ™

HOW TO DETERMINE NUT STRENGTH

H 8

Nut Type
Present Standard Old Standard Hexagon Nut Class
Hexagon Nut * Cold Forging Nut Cutting Processed Nut
TR~ 5§ T
4N
{ro 0 mur §
f S
o 5N (4T)
(e . 9 E
. )
No Mark (w/ Washer) ~No Mark
{em T30 mm ) :
‘i AIE0) mm ! ' '
OH ORI e -4 : 6N
™
f I REN —— —_
O {
ya 7N (5T)
A | -
J— */ e
L
e RN Lo
!
e el e
‘ [ IRkt 11e
) 10N (7T)
L
A No Mark .
L " : 11N
Eoj _ gas L
3803 o .81 - 8.1 velomsib 1efuo flod besd vt |
{ SQvenm 3. rr A X 12N
' zzondsislt - snheert -t g0
*: Nut with 1 or more marks on one side surface of the nut. ! ]
. R S 0P SO .gj.(., - BOS4aP ¢
—~iNT: RIEG - Akl zse. T s

»se the nut with the same number of the nut strength classification or the greater than the bolt strength clas-
: ‘ication number when tightening parts with a bolt and nut.
Zxample: Bolt = 4T

Nut = 4N or more
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SERVICE SPECIFICATIONS - ENGINE MECHANICAL ~ -

ENGINE MECHANICAL

T i

b o A < T R 4

et

S816L-02

Compresion
presswe

SERVICE DATA ~——~ ==

Difference between each cylinder

STD
Minimium

3,040 kPa (31.0 kgf/cm?2, 441 psi) or more
1,961 kPa (20.0 kgf/em?2, 284 psi)
490 kPa (5.0 kgtiem?2, 71 psi) or less

Valve clearance

s

e

(17N

at cold Intake

[FRr——

15

S

[

b b

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.48
No. 41

0.20 - 0.30 mm (0.008 — 0.0121n.) )
0.25-0.35mm (0.010 -0.014in} -

2 50mm (0.0984 in)
2.55 mm (0.1004 in.)
2.60 mm {0.1024 in.)
2.65 mm (0.1043in.) - ]
2.70 mm (0.1063 in.) _ N
2.75 mm (0.1083 in.)
2.80 mm {0.1102in.)
2.85 mm (0.11221in.)
2.90 mm (0.1142 in.)
2.95 mm (0.1161in.) =% g
3.00mm(0.1181in) 7
3.05 mm {0.1201 in.)
3.10 mm (0.1220 in.)
3.15mm (0.1240in.) -
3.20 mm (0.12601in.) R
3.25mm {0.1280in.)

3.30 mm (0.1299 in.)

(AT TN

:
Idle speed

650 — 750 rpm

Maximum speed

4,500 — 4,700 rpm

Timing belt
tensioner

Protrusion from husing end s

8.1-8.9mm (0.319 -0.350 in.}

Timing gear

Idler gear thrust clearance

Idler gear inside diameter
Idier gear shaft diameter E
Idler gear oil clearance -~ : :

-

Gear backlash

A

STD
Maximum

" §TD
Maximum
STD
Maximum

0.06 —0.11 mm (0.0024 — 0.0043 in.}

0.30 mm (0.0118 in.)

44.000 — 44,025 mm (1.7323 — 1.7333in.)

43.955 — 43.990 mm (1.7305—1.731gin.}

0.010 — 0.070 mm (0.0004 - 0.0028 in.} e
0.20 mm (0.0079 in.)

0.02 — 0.15 mm (0.0008 — 0.0060 in.)

0.20 mm (0.0079 in.)

Cylinder head

LW

Warpage
Valve seat
Refacing angle

B L.

Contacting angle
Contacting width

;
Cylinder head bolt cuter diameter

New cylinder head gasket thickness

Maximurn

Intake
Exhaust

... Intake

Exhaust
STD
Minimum

Hole number "1”

Hole number "2”

Hole number "3"

0.15 mm {0.0059 in.)

¥ -

30° 45° 60"

30" 45° 60° | AN

° i
45 i
1.5—-1.9 rom (0.059 - 0.075 in.)

1.8-2.2mm (0.071 - 0.087 in.)
11.8 — 12.0 mm {0.465 — 0.472 in.) "=~
11.6 mm (0.457 in.)

—

i .
0.80 — 0.90 mm (0.0315 — 0.0354 in.)
.90 — 1.00 mm (0.0354 - 0.0394 in.)
1.00— 1.10 mm (0.0394 — 0.0433 in.) 710 ¢

A . 45 Y-

A J

Valve guige
bushing

Inside diameater
igeyn ot 10 nniiasitic

Intake
Exhaust

7.975 —7.990 mm (0.3140 - 0.3146 in.}
7.960 — 7.975 mm (0.3134 —0.31401n.)




SEAVICE SPECIFICATIONS - ENGINE MECHANICAL
Valve Stem diameter Intake | 7.975 —7.990 mm (0.3140 - 0.3146 in.)
wno A g Exhaust | 7.960 — 7.975 mm (0.3134 - 0.3140 in.)
Stem oil clearance e i £ STD Intake | 0.020 —0.055 mm {0.0008 - 0.0022 in.)
_ - < nn ‘ Exhaust | 0.035 — 0.070 mm (0.0014 — 0.0028 in.}
e Maximum Intake | 0.08 mm (0.0031 in.)
Exhaust | 0.01 mm (0.0039 in.)
Valve face angle ERARI S EVES 445"
Margin thickness DR S STD Intake | 1.6 mm {0.063 in.)
TG Exhaust | 1.7 mm (0.067 in.)
.57 Minimum Intake | 1.1 mm (0.043in.)
-0 1.2mm (0.047 in.)
Overalllength 11 - 2 (Rc.0-CEL.O| STD | 103.29 - 103.69 mm {4.0665 — 4.08323 in.)
) Minimum | 102.79 (4.0488 in.}
Valve spring Deviation Maximum | 2.0 mm (0.079 in.)
Free length 48.54 mm (1.9110in.) i
Install tension 8 at37.0 mm (1.457 in.) | 301 — 322 N (30.7 — 33.9 kgf, 67.7 — 74.7 Ibf)
Camshatt Cam lohe height STD Intake | 54.810 —54.910.mm (2.1579 —2.1618 in.)
LU Exhaust | 56.140 — 56,240 mm (2.2102 — 2.2142in )
i e, MAGR T Minimum Intake | 54.39 mm (2.1413in.) ,
Exhaust | 55.72 mm (2.1937 in.) (=
Joumai diameter ) M 8851 — BBAT i & 27.969 — 27.985 mm (1.1011 = 1.1018in.)
Qil cleararice CuSERT ~ 88k I 8 STD | 0.025 - 0.062 mm {0.0010 — 0.0024 in.)
S 200 —S8R T 12 Maximum | 0.10 mm (0.039 in.)
Thrust clearance M PFT -8R 00 STD |0.08—0.18 mm (0.0031 -0.0071in) |
C o ROR Maximum | 0.25 mm (0.0098 in.} §
Valve lifter Lifter bore diameter " 40.930 — 40.950 mm (1.6114 —1.6122in.)
Lifter diameter . 40.852 — 40.902 mm (1.6099 — 1.6103 in.)
Qil clearance STD | 0.038 — 0.063 mm (0.0015 - 0.0025 in.)
L o Maximum | 0.08 mm (0.0031 in.}
Exhaust manifold | Warpage Maximum | 0.40 mm (0.0157 in.)
Combustion Protrusion Minus 0.03 — Plus 0.02 mm i
chamber % {Minus 0.0012 — Plus 0.0008in.) = :
. . : 0.05 mm {0.0020 in.) 3
Shim thickness 0.10 mm (0.0038 in.) %
Cylinder block Cylinder head surface warpage Warpage Maximum | 0.10 mm (0.0039 in.)
Cylinder bore diameter ~ STD Mark 1 | 96.000 - 96.010 mm (3.7795—3.7789 in.}
. } . Mark 2 | 96.010 — 96.020 mm (3.7799 - 3.7803 in.)
. Mark 3 | 96.020 — 96.030 mm (3.7803 — 3.7807 in.)
e . el ST Maximum | 96.23 mm (3.7886 in.)
Main journal bora diamster STD Mark 1 | 75.000 — 75.006 mm (2.9528 — 2.9530 in.)
Mark 2 | 75.006 — 75.012 mm (2.9530 — 2.9532 in.)
Mark 3 | 75.012 — 75.018 mm (2.9532 - 2.9535 in.)
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SERVICESPECIFICATIONS - ENGINE MECHANICAL ™"
Piston and Piston diameter STD Mark 1 | 95.940 — 95950 mm (3.7772 - 3.7776 in.)
piston ring Mark 2 | 95.950 — 95.960 mm {3.7776 - 3.7779in.)
o o Mark 3 | 95.960 — 95.970 mm{ 3.7779 — 3.7783 in.)
- o O/S 0.50 | 96.440 -96.470 mm{ 3.7968 — 3.7980 in.) ~—TT
<ol O/S 0.75 | 96.690 - 96.720 mm(3.8067 — 3.8079 in.)
Badls O/S 1.00 | 96.940 - 96.970 mm(3.8165 - 3.8177 in.)
Piston oil clearance L STD | 0.050 - 0.070 mm (0.0020 - 0.0028 in.) —
SR b 2 mm G 8% Maximum | 0.14 mm (0.0055 in.)
Piston ring grove cleardnte .0} e 7.7 R No.1 | 0.060 —0.110 mm (0.0024 — 0.0043 in.}
R No.2 | 0.060 —0.100 mm {0.0024 — 0.0039 in.)
{0 VRO mm K4 ; Qil | 0.020 — 0.060 mm (0.0009 — 0.0024 in.)
Pistonringendgap ™ 28.E0f7 —= "3t STD (No.1) | 0.350 — 0.570 mm (0.0138 — 0.0224 in.)
PErTI A i (No.2) | 0.400 — 0.600 mm (0.0157 —0.0236 in.)
A (Qil) [ 0.200- 0.500 mm (0.0079-0.0187in) . . .
iG. o wmapas’  Limit(No.1) [ 1.03 mm (0.0406 in.) ’
BT T8 tod BEE~T - (No.2) [ 1.10 mm (0.0433 in.) e
{Cil) { 0.87 mm (0.0343 in.)
Connecting rod Thrust clearance oy gy o - DML oy STD |0.10-0.30 mm (0.0039 — 0.0118 in.)
Maximum | 0.40 mm (0.0157 in.)
Connecting rod bearing center wall thickness
{Referemce) STD Mark 2 | 1.486 — 1.489 mm {0.0585 — 0.0586 in.)
£ " 5 Mark 3 | 1.489 —1.492 mm (0.0586 - 0.0587 in.)
Gim  Mark4 1492 -1.495 mm (0.0567 - 0.0589in)
T00.0 - TEDU.G) - o Mark 5 | 1.495 —1.498 mm (0.0589 — 0.0590 in.)
R 3 Mark 6 | 1.498 — 1.501 mm (0.0580 — 0.0591 in.)
Connecting rod il clearance STD (STD) | 0.036 — 0.054 mm (0.0014 — 0.0021 in.) o
— U/S 0.25 and U/S 0.50 | 0.037 - 0.077 mm (0.0015—0.0030 in)  -—— °
o Maximum | 0.10 mm (0.0039 in.) R
Rod bend Limit psr 100 mm {3.94 in.} | 0.03 mm (0.0012 in.)
Rod twist . .25 Limit per 100 mm (3.94 in.) | 0.15 mm (0.0058 in.) S .
— Connecting rod bolt cutside diameter STD | 8.400 — 8.600 mm (0.3307 — 0.3385in.) i
. Maximum | 8.20 mm (0.3228 in.}
- Busing inside diamater PRI 34.012 - 34.024 mm (1.3391 — 374395 in.) re
Piston pin diameter Y e B 34.000 - 34.012 mm(1.3386 — 1.3391 in.)
Piston pin qil clearance STD | 0.008 — 0.016 mm {0.0003 — 0.0006 in.)
e —————— Maximum | 0.03 mm (0.0012 in.) e —
Big end inner diameter Hoold vt
{Reference) T STD Mark 1 | 62.014 - 62.020 mm (2.4415 - 2.4417 in.)
I US0.88 - Mark 2 | 62.020 — 62.026 mm (2.4417 — 2.4420 in.)
Mark 3 | 62,026 — 62.032 mm (2.4420 — 2.4422iN.)  emenomanens




SERVICE SPECTFICATIONS - ENGINEMECHANICAL ™~
Crankshatt Thrust clearance STD | 0.040 — 6.240 mm (0.0016 — 0.0094 in.)
P Maximum | 0.30 mm (0.0118.in.) e re—
Thrust washer thickness m , : h e e e
Bfweoe | STD(STD) | 2.430 —2.480 mm (0.0957 —0.0976 in.) * wwinte! » noie e
- {U/S 0.25) | 2,555 — 2.605 mm (0.1006 = 0.1026 in.)
T *""'""“‘"‘;‘“'“ (/S 1.125) | 2.493 — 2.543 mm (0.0981 — 0.1001 in.)
e Main journal oil clearance -—- e STD (STD) | 0.036-0.054 mm (0.0014 - 0.0021 in.)
. e (U/S 0.25 and U/S 0.50) | 0.037 — 0.077 mm (0.0015 —0.0030 in.)
a o Maximum | 0.10 mm (0.0039 in.)
- . - Main journal diameter - STD Mark 1 | 66.954 — 70.000 mm (2.7557 — 2.7559 in.)
et e Mark 2 | 69.988 — 69.994 mm {2.7554 — 2.7657 in.)
i s Mark 3 | 69.982 — 69.988 mm (2.7552 — 2.7554 in.)
131 er U/S 0.25 | 69.745 - 69.755 mm (2.7458 — 2.7463 in.)
o U/S 0.50 | 68.485 — 69.505 mm (2.7360 — 2.7364 in.)
—— Main bearing center wall thickness (Reference)
R STD Mark 2 | 2.479 — 2.482 mm (0.0975 - 0.0977 in.)
) e & Mark 3 | 2.482 — 2.485 mm (0.0977 - 0.0978 in.)
o - ar Mark 4 | 2.485 - 2.488 mm (0.0978 - 0.0980 in.)
T w | s ez mmioion o)
' cre - . . . . .
Crank pin dimeter STD Mark 1 | 58.994 — 58.000 mm (2.3226 — 2.3228 in.)
; Mark 2 | 58.988 — 58.994 mm (2.3224 - 2.3226in.) —— -
o o omg ; | Mark3 | 58.982 ~ 58.988 mm (2.3221 — 2.3224 in.)
' ' 5 Ge ©U/S0.25 | 58.745 - 58.755 mm (2.3128 - 2.3132in.)
— i . at : U/S 0.50 | 58.495 — 58.505 mm (2.3028 — 2.3132 in.)
v Circla runouit = Maximum | 0.06 mm (0.0024 in.} e -
AF_ | Main journal taper and out-ofsround _____\ Maximum | 0.002 mm (0.0008 in.) __beeriebr
%) Crank pin taper and out—of—round ~ Maximum | 0.002 mm (0.0008 in.} haael -
T Main bearing cap bolt outer diametar : STD | 13.500 — 14.000 mm (0.5315 - 0.5512 in.)
s Maximu | 12.60 mm (0.4961 in.)
=alance shaft Thrust clearance STD | 0.065 — 0.140 mm (0.0026 - 0.0055 in.)
- . Maximum | 0.25 mm (0.0098 in.}
at No.1 journal oil clearanée ik STD | 0.040 —0.079 mm (0.0957 — 0.0976 in.)
‘¢ -7 | Maximum |0.180 mm {0.0071 in.}
ce No.2 journal oil clearance ' ‘ STD | 0.040 - 0.079 mm (0.0957 — 0.0976 in.)
i 0o - Maximum | 0.180 mm (0.0075 in.)
- No.3 jourmal oif chearance STD | 0.050 — 0.089 mm (0.0020 TDOOASILY— "~~~
—_— ED 0 Maximum | 0.180 mm (0.0071 in)
& No.1 Bearing inside diameter st : 42,000 - 42.020 mm {1.6535 - 1.6543 in.)
i b No.2 Bearing inside diamster g 41.000 — 41.020 mm (1.6142 - 1.6150 in.}
T "" No.3 Bearing inside diameter 3 32.000 — 31.020 mm (1.2598 — 1.2606 in.)
A — No.1 journal diameter o+ 41.941 ~ 41.960 mm (1.6512 - 1.6520 in.)
o No.2 journal diameter ihi X 40.931 — 40.950 mm {1.6115—1.6122in.)
ar No.3 journal diameter | e 31.941 —31.960 mm (1.2575 — 1.2583 in.)
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SERVICE SPECIFICATIONS —  ENGINEMECRARICAL™>"

TORQUE SPECIFICATION

S515K-01

Part tightened N-m kgf-cm ftIbf
Intake pipe x intake manifold 12 120 9
Injection pump x Timing gear case 21 210 15
No.1 camshaft timing pulley x Camshaft 98 1,000 72
No.2 camshatft timing pulley x Injection pump drive gear 13 130 9
tdler pulley bolt x Timing gear case 35 350 25
Timing belt tensioner x Timing gear case 13 130 9
Injection pump drive gear x Injection pump 64 650 47
Idier gear x Timing gear case 19 195 14
Timing gear cover x Timing gear case 13 130 9
Crankshaft pulley x Crankshaft 363 3,700 268
Camshaft oil seal retainer x Cylinder head 9 90 78
Camshaft bearing cap x Cylinder head 18 185 13
Cylinder head x Cylinder block - _ ist 39 400 ! 29
' 2nd Turn 90° 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 guide x Cylinder head 20 200 14
Injection pipe x Injection nozzle 15 150 1"
Injection pipe x Injection pump 15 150 11
QOil 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
4 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 Cylinder block 8 85 74 in.-Ibf
Rear end plate x Cylinder block . 8 85 74 in.-lof
Flywheel x Crankshaft 145 1,480 107
Accelerator cable bracket x Cylinder head 20 204 15
Front engine hanger x Cylinder head 47 460 34
LH engine mounting bracket x Cylinder block 68 693 50
RH engine mounting bracket x Cylinder block 68 693 50
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SERVICE SPECINCATONE - TUMEOCHARGING ™"~

TURBOCHARGING | . ET

SERVICE DATA i ' ranatdet wnq e
i o ) . . ] o T L
Turbocharger Turbocharging pressure 51 - 67 kPa (0.52 — 0.68 kgflem2, 7.4 — 9.7 psi)
Turbine shaft axial play 8 { Maximum | 0.150 mm (0.0063 in.)
Turbine shaft radial play Maximum | 0.110 mm (0.0043 in.)
Actuator Actuator stroke 1.20 — 1.70 mm {0.0472 — 0.0668 in.)
o - e e B "
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'SERVICE SPECIFICATIONS — TURBOCHARGING -~~~

ss16F-a1
TORQUE SPECIFICATION . 0
Part tightened N-m kgf-cm ftibf
Turbine inlet elbow x Turbocharger 19.1 195 14
Turbo water pipe x Turbocharger Nut 12 120 g
Bolt 8 80 69 in.-1bf
Turbocharger x Exhaust manifold 52 530 38
Qil pipe x Cylinder bolck 19 195 14
Exhaust manifold x Cylinder bolck 52 530 38
Qil pipe x Cylinder block Union bolt 26 260 19
Bolt 12 - 125 12
Turbocharger stay x Turbocharger 19 195 14
Turbocharger stay x Cylinder block 19 195 14
Turbine outlet slbow x Turbocharger 39 390 28
Exhaust manifold heat insulator x Exhaust manifold 80 69 in.-lbf
Turbocharger heat insulator x Turbocharger 80 69 in.-lbf
Intake pipe x Intake manifold 1 120 9
V-band x Bearing housing 4.8 49 42in.-lbf
Actuator x Compressor housing 19.1 195 14
12 122 9

Bearing housing side plate x Bearing housing




SERVICE SPECIFICATIONS — ELECTRONIC CONTROL DIESEL

Ss-11

ELECTRONIC CONTROL DIESEL
SERVICE DATA | |

%

1

Throttle position Clearance between stop screw and lever
sensor 0 mm (0 in.) ___Q_ VTA-E2 [ 0.2—-5.8 k&
_ 0mm (@ in.) ; IDL—-E2 | 2.3 -or less
) 1.60 mm (0.063 in.) A IDL — E2 | Infinity B

- - Throttle valve fully open = VTA—E2 [1.4-95kQ

- e - . VC—E2 [2.5-59kQ
Timing control Resistance at20°C (68°F) |10-1402
valve
Spill control vaive | Resistance at20°C (68°F) |1-2Q
VSV for intake Resistance at 20°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 s
Fuel temperature at20°C (68°F) |2—-3 k
Sensor, at 40°C (104°F} | 0.9—1.3kQ
intake air at60°C (140°F) | 0.4 -0.7 kQ
temperature at80°C (176°F) | 0.2-0.4 kQ
sensor
Turbo pressure Power source voltage 45-55V
sensor
Engine speed Resistance at20°C (68°F) | 205 —255
sensor
Crankshaft Resistance atCold | 19-320Q
position sensor . o ) atHot | 24 - 37 Q2
Injection pump Resistance at20°C (68°F) { 0.1 —2.5kQ

correction resistor
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" SERVICE SPECIFICATIONS - ELECTRONIC CONTROL DIESEL

TORQUE SPECIFICATION d3e31q .- -
Part tightened N-m kgf-cm ft-lbt
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 18.5
Crankshaft position sensor x Cylinder block 5 51 44 in.-lbf
First gear position sensor switch x Transmission 30 306 22.1




SERVICE SPECIFICATIONS -

ENGINE FUEL ™ =~ =

8S-13

ENGINE FUEL -«

JUOHOT

SERVICEDATA ._ ' __"* e
_ ‘ k3 NP Y BT N e 0y Py
Injection nozzles | Nozzle opening pressure New nozzle | 14,808 — 15,593 kPa
— nm {151 — 159 kgficm2, 2,148 — 2,261 psi)
) " Reusednozzle | 14,320 - 15,100 kPa

(146 ~ 154 kgifcm?2, 2,076 — 2,190 psi)
) Adjusting shim thickness 0.900 mm (0.0354 in,) 0.925 mm (0.0364 in.)
: e e e 10950 mm (0.0374in) = 0.975 mm (0.0384 in.)
m_,....“' I i 1.000 mm (0.03%4 in.) ... 1.025 mm {0.0404 in.}
ot i 1.050 mm (0.0413 in.) 1.075 mm (0.0423 in.)
o - e 1.100 mm (0.0433 in.) 1.125 mm (0.0443 in.)
- o e 1.150 mm (0.0453 in.) 1.175 mm (0.0463 in.)
e 3 i 1.200 mn (0.0472 in.) 1.225 mm (0.0482 in.)
za 008 1.250 mm (0.0482 in.) 1.275 mm (0.0502 in.)
T GES £y tun s 1,300 mm (0.0512in.} iy 1-325mm (0.0522in.)
<t 0ag BT #aa 1.350 mm (0.0531 in.) 1.375 mm (0.0541 in.)
- po ” P 1.400 mm (0.0551 in.) 1.425 mm (0.0561 in.)
: 1.450 mm (0.0571in.) e 1.475 mm (0.0581 in.)
¢! ar. tS 1.500 mm (0.0581 in) % 1.625 mm (0.0600 in.)
"t e ars 1.550 mm (0.0610 in.) : 1.575 mm (0.0620 in.)
5 Ge . o 1.600 mm (0.063C in.} 1.625 mm (0.0640 in.)
1.650 mm (0.0650 in.) - -ve=—=- 1.675 mm (0.0659 in.)
al ors 15 1.700 mm {0.0669in.}  ______ 1.725 mm (0.0679 in.)
TH ) 1.750 mm (0.0689 in.) s 1.775 mm (0.0699 in.)
1.800 mm {(0.0709 in.) 1.825 mm (0.0719in.)
1.850 mm {0.0728 in.} - 1.875 mm (0.0738in.)
1.900 mm (0.0748 in.) 1.925 mm (0.0758 in.)

1.850 mm {0.0768 in.)
jection pump Engine speed sensor resistance at20°C (68°F) | 205— 255 Q at 20°C (68°F)
Spill control valve resistance at20°C (68°F) [1 -2 at 20°C (B8°F)

Correction resistors resistance

at 20°C (68°F)

0.1-25kat 20°C (68°F)
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SERVICE SPECIFICATIONS — ERGINE'FURE =~ ™~~~

e
TORQUE SPECIFICATION - o
Part tightened N-m kgf-emn ft-lof

Nozzle holder body x Nozzle holder retaining nut 37 375 27
Injection nozzle x Cylinder head 54 540 40
Nozzle leakags pipe X tnjection nozzle 30 300 22
Injection pump clamp x intake manifold 6 65 56 in.-{bf
Injection pipe x Injection nozzle 15 150 1
Injection pipe x Injection pump 15 150 1"
Accelerator cable brackst x Intake pipe 20 200 15
Fuel inlet hollow screw x injection pump body 36.8 375 27
Delivery vaive holder x Distributive head 58.85 600 43
Distributive head plug x Distributive head 88 900 65
Fuel inlet pipe x injection pump : Cap nut 23 230 17

e T Bolt 245 - 250 17
Fuel inlet pipe x Injection pump 23 230 17
Injection pump x Timing gear case 21 210 15
Fuel temp. sensor x Distributive head plug (No.2} 216 220 16.5
Pump stay x Injection pump 32 330 24
Pump stay x Cylinder block 21 210 15
Injection pump drive gear x Injection pump 64 850 47
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SERCE SRTHETEATIONY - dOSung Sk anre-

COOLING e
" 58183-01
SERVICE DATA **_.' . i
. erereoeregprec e e, e e R — _
Themmostat Valve opening temperature 80-84°C (176 - 183 °F)
- Valve life (at $5°C (203°F)} 8 mm (0.31in.) or more
= adiator cap Relief valve opening pressure (STD) 74 - 103 kPa (0.75 — 1.05 kgfiem?2, 10.7 — 14.9 psi)
| Relief valve opening pressure (Limit) 59 kPa {0.6 kgficm?, 8.5 psi)
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SERVICE SPECIFICATIONS - COOLING

TORQUE SPECIFICATION -
Part tightened N-m kgf-cm fi-lbf
Cylinder block x Drain plug 8 80 69 in.-Ibf
Water pump x Cylinder block 13 130 9
Alternator bracket x Cylinder block 21 210 15
Alternator x 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 _ ~ =~ imem~

S8-17

LUBRICATION «

T : - - oty T ]
SE RVI CE DATA ;’)".’_ ! oo ! [ P L
Oil presuure At idle speed {normal operating temperature} 29 kPa (0.3 kgf/cm?, 43 psi} or more
At 3,000 rpm (normal operating temperature) 250 — 600 kPa (2.5 — 6.1 kgf/cm?, 18 — 42 psi)
Cil pump Body clearance (STD) 0.100 = 0.170 mm (0.0039 — 0.0067 in.)
. | Body clearance (Maximum) __ °~ .. 0.20 mm {0.0079 in.) I
a1 Tip clearance (STD) . 0.060 — 0,160 mm (0.0024 — 0.0063 in.) A
bt i 0 Tip clearance (Maximum) 0.21 mm (0.0083 in.)
- ~ | Side clearance (STD) ""'"':“‘"'"‘"‘“—4" 0.030 = 0.090 mm {0.0012 — 0.0035 in.)
Side clearance (Maximum) 0.15 mm (0.0059 in.)
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sErvICE SPEVRTORIRAS — [TERITAGIRR""> 2o

TORQUE SPECIFICATION o

Part tightenaed N-m kgf-cm ft-Ibf

Off pan x Drain plug 34 350 25

Ralied valve x On pump 42 425 3

Oil pump x Cyinger block Bolt 13 130 9

Union bolt 186 160 12

Injection pumg x Qil pump 21 210 15

Qil straner x Cylinder block 8 80 69 in.-Ibf

Oil pan x Cylinder block 16 165 12

ARemnator adjusting bar x Qil pump 21 210 15

Onl cooter cover x Drain plug 8 80 69 in.-lbf

O cooler cover x Qil cooler 16 160 12

Cnl cooler cover x Cylinder bolck 13 130 9

Dipstick guide x Intake manitold 29 300 22

On nozzle x Cylinder bolck 26 260 19
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SERVICE SPECIFICATIONS - STARTING
STARTING e : .
. —p-ay
SERVICE DATA "—' — ' : -
L
Starter Rated voltage and output power 12V 2.2 kW
— No-load characteristics e —— Current [ 120 A orlessat 11.5V
T e LD tpm [4,000 M OFMOTE e
) Brush length . STD [165mm (0.650in.) ..
or H 1 Minimum | 9.0 mm (0.354 in.) ey e 4
i qp Spring installed load - ae STD | 26.5-32.3N (2.7 — 3.3 kgf, 5.9 - 7.3 Ibf)
‘ T ‘ - Minimum | 17.6 N (1.8 kgf, 4.0 Ibf)
Commutator e
Diameter STD | 35.0mm (1.38in.)
Minimum | 34.0 mm (1.34 in.)
Under cut depth STD | 0.7 mm (0.027 in.)
. Minimum | 0.2 mm (0.008 in.)
Ciréla runout Maximum | 0.05 mm (0.0020 in.)
Magnetic switch e i e i b -
Contact plate for wear Maximum | 0.8 mm (0.035 in.) ~ " .
Pre—heating Light lighting time at20°C (68°F) | Approx. 0.5 seconds
system
Glow plug Resistance at20°C (68°F) | Approx. 0.72 Q




SERVICE SPECTFICATIONS - STARTING

TORQUE SPECIFICATION o

Part tightened Nm kgf-cm fr-Ibf

e oug x Cylinder head 13 130 10

Saar-# nousing x Clutch assembly 9.3 g5 82 in.-Ibf

“wc rame x Starter housing 12.7 130 9

.&ad wire x Terminal C 5.9 60 52 in.-lbf

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

£ ~d cover x Magnetic switch housing 3.6 36 32 in.-Ibf




SERVICE SPECIFICATIONS - CHARGING  ~“— - -

ss-21

CHARGING e

b pm——— 580UL-02
SERVICE DATA °* ,
o b a i i
Battery Specific gravity at20°C (68°F) | 1.25-1.29
o Voltage at20°C (68°F) [125-129V
Drive belt Deflection New belt | 6 -8 mm (0.24 - 0.31in.) .
- - r— e omremea——— . {Jg0d belt | 8 =12 mm (0.31 - 0.47in.) = e -
: Refsrance B : FOAS Y ::ljﬁi‘h‘
‘ Tension : b . New belt | 400 - 600 N (41 - 61 kgf) e
T = ' oo Used belt | 300 — 500 N (31— 51 kgf)
Alternator Rated output 12V 70 A
Rator coil resistance ————w———— at 20°C (68°F) |2.1-2.5Q
— Slip ring diameter 25 STD | t4.2 mm - 14.4 mm (0.559 - 0.567 in.}
: “ [ Minimum | 12.8 mm (0.504 in.)
- Brush exposedlength STD | 9.5-11.5 mm (0.374 - 0.453 in.)

Minimum

1.5mm (0.059 in.)

IC regulator Regulating voltage

13.2-148V
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SERVICE'SPECIFIERTIONS™ —_ CHRRRSRI" =~ 1™~

ssoln-02
TORQUE SPECIFICATION - r.
Part tightened Nm kgf-cm ft-Ibf
Drive end frame x Rectifier end frame Nut 4.5 46 40 in.-lbf
Nut with cord clip 5.4 55 47 in.-lbf
Akermator pulioy ma 110 1,125 81
Rectfier nower set screw 1.86 20 17.4 in.-lbt
Rear end cover X Rectifier end frame 4.5 45 40 in.lbf
Termunal insulator mounting nut 4.1 42 36 in.Ibf
Attermnalor wire mounting nut 9.8 100 7.2
Beanng retainer x Drive end frame 26 26.5 23 in.-lbt
Rectifier hotder x Drive end frame 3.9 40 34.7 in.-|bf
1.96 20 17.4 in.fbf

iC ryulator x Rectifier holder
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ENGINE ¢ . R R 1- (VRN . Iy g
HOW TO PROCEED WITH TROUBLESHOOTING 1os. o= :_'

Troubleshoot in accordance with the procedure on the following page.

Coy

, - Titles inside Z_7 are titles of pages in
@ehlcle Brought to WorkshopD this manual, with the page number indicated
e 4L in the bottom portion. See the indicated

f tailed explanations.
B // Customer Problem Analysis J/ pages for detailed exp

P. Di-2

<

-2 // Check and clear DTC (Pre—check) 7

P. DI-3 I/
= T

=3 Problem Symptom Confirmation

Malfunction does not occur.

— 4 Symptom Simulation // oo ‘_

Mgﬁl}lctlgg OCCuUrs.
v P. IN-20

P DI-3
Normal code @ @ Malfunction code.

6 J/  Basic Inspection b / DTC Chart [
f P. DI-3 P.DI-12 //

l L Problem Symptoms Table // g
‘ P.DI-17 /

5 w/ = 5TC Gheok i
-/ 1

- 10 i Clrcwt Inspection /
P. DI-19 I 11

9 [ Parts Inspectlon // ﬂ l_l > / Check for Intermittent Problems l

/ P. DI-3
¢ ' l_l

' - - i Step 2, 3, 5, 10, 13: Diagnostic s:t.eps perrhitting the
2 J Adjustment, Repalr /o use of the hand-neld tester or
JL ’ break—out box.

13 Confirmation Test

|dentification of Problem

1.
End - o
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CUSTOMER PROBLEM ANALYSIS CHECK

D303

. - . ‘;H—gaq{! C-q-u-ﬂﬂq T aplf\! )

ENGINE CONTROL SYSTEM Check Sheet Inspector’s
Customer’ Model and Model
s Name | btis o W ahinai aiict Year 3
Driver’'s Name Frame No.
Date Vehicle : - ) .

Brought in e G- IS i Engine Model W [
License No. Odometer Reading mes
a E";"Qis"{gr‘t’oes O Engine does not crank O No initial combustion O No complete combustion

0 pifficult to O Engine cranks slowly
Start 0O Other e [ 3
[
£ O Incorrect firstidle  [J Idling rpm is abnormal O High{ rpm)  LClLow( rpm)
g |DPoorlding | 4o ghidling O Other
E
& | OPoor O Hesitation O Back fire 0O Muffler explosion (after-fire) O Surging
E Driveability | 9 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 ! : 70 3\
Dates Problem
Qccurred
O Constant O Sometimes ( times per day/month) O Once only _ .
ProblemFrequency | o 0 = - . A\
Weather O Fine O Cioudy O Rainy O Snowy O Various/Other
Outdoor O Hot O warm O Cool V O Cold (approx “F/ *C)
E £ | Temperature pprox. ___
o
ES Place O Highway OSuburbs —- Dlnnercity — OUphill .- DO Downhili ; ’
2E O Rough road 0O Other "
i_
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 switch ON/OFF 0O Other .’i“‘\};
Condition of Glow plug indicator Lamp . | O Remains on O Sometimes lights 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
T ormal alfunction code(s) (code
Chack Mode O Freezed frame data (




DIAGNOSTICS -~

ENGINE

PRE-CHECK
it 1. DIAGNOSIS SYSTEM

1 R

(a) Description

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 malfunction has been detected. The
engine ECU stores the code(s) until it is cleared by
removing the F-HTR fuse with the ignition switch
off.

The DTC (diagnostic trouble code) can be read by
the number of blinks of the check engine warning

+ light when TE1 and E1 terminals on the check con-

S .
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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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L

P A11542
iil_“i'
ok
ol ‘ab
SST
o
Check
Connector
A10942
Normal

FalEREIN

0.26 sec.

OFF OFF OFF

ON ON ON ON

LD
A 0.26 sec. &
05sec. 1.5 sec 12and 31
Al
kS 4.5 sec,
25
ON sec.
- OFF
0.5 sec. Repeat
A One Cycle
Start : oH ._n,
"‘-” one B iy
Fio29s
s ADB718

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 - o ? s o
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. <o - e

(2) Using SST, connect terminals between TE1 and E1
- 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. 3
(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 normai
mode can also be detected in the test mode.



DIAGNOSTICS - PNGINE -«
it ~mgs. -=g. (@) Checkthe DTC..
s +x (1) Initial conditions. '
»  Battery positive voltage 11 V or more.
«  Throttle valve fully closed.
‘ +  A/C switched OFF.
(2)  Turn ignition switch OFF.
’ TR o~
oA B L
~rer -
(8) Using SST, connect terminals TE2 and E1 of the
SST check connector.
SST 09843-18020
E1 Connector (4) Turn the ignition switch ON.
TEZ2 L
Il @ﬁ @l - ‘
o 2! Wl ‘
U=l A10943 !
HINT:
Flashing +  To confirm that the test mode is operating, check that the
et D check engine warning light flashes when the ignition
ON switch is turned ON.
« If the check engine waming light does not flash, refer to
OFF DTC chart for the TE2 terminal circuit on page DI-53.
0.96 Seconds (5) Startthe engine.
(6) Simulate the conditions of the malfunction de-
F13605 scribed by the customer.
(7) After the road test, using SST, connect terminals
TE1 and E1 of the check connector.
SST 09843-18020 l
(8) Read the DTC on check engine waming Ilght in the
combination meter {See page DI-3).
(9) After completing the check, disconnect the SST
i from terminals TE1, TE2 and E1, and turn off the
display.
HINT:

o

! bisn—~bner bne xod-

The test mode will not start if terminals TE2 and E1 are
.. connected after the ignition switch is turned ON.

- When vehicle speed is 5 km/h (3 mph} or below, DTC 42
is output, but this is not abnormal.

. i
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Hand—Held Tester| (b} Check the DTC using hand—held tester.
(1) Hook up the hand—held tester to the check connec-
tor.
ST (2) Readthe DTCs by followmg the prompts on the tes-
S . 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. - 3
_ _ (1) After repairing the trouble areas, the DTC retained
m . bie 3T alsnimet annns T2 nr in the engine ECU memory must be cleared out by
NN D removing the negative (—) terminal cable from the
i ke battery for 10 seconds or more with the ignition
MO dotiwe 1 g switch turned OFF. ‘ _
HINT: : /osar v

_ » 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.
LAY : T 7. (2) After cancellation, road test the vehicle to check
1 S that a normal code is now read on the check engine
: warning light.

i If the same DTC gﬂja}’s it indicdtes that the
~~*~.. trouble area has not been repaired throughly.

gt
it

o W3

| 3nAer3

Hand-Held Tester] (d) Engine ECU data monitor using hand-held tester
: (1) Hook up the hand-held tester to the check connec-

_ tor.
g == (2) Monitor the engine ECU data by following the
EERl 1 prompts on the tester screen.
R - = HINT: ) ! N
* Ch * k +  Hand-held tester has a "Snapshot” function WhICh re-
Coﬁ‘r’lector o cords the monitored data. )
p anss] *  Please refer to the hand-held tester operator’s manual
for further details. _
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.

= HINT:

o * Hand-held tester has a "Snapshot” function.

i Toyota Break—QOut—Box NO9348 This records the measured values and is effective in the
diagnosis of intermittent problems.
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: we +  Please refer to the hand-held tester/break—out-box op-
Bov Rt & erator’s manual for further details.
4.  FAIL-SAFE CHART | A
i any of the following codes is recorded, the engine ECU enters fail-safe mode. '
DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
12 » TCV duty is 19.5 % Returned to normal condition
+ Engine speed 0 RPM
«TCV dulyis 6 % "
12 « Throttle valve position is fixed at 50% Returned to normal condition
¥ = Spill control valve is cut
Returned t | conditi
22 «Water temp. is fixed at 60°C (140°F) v © hormal conaition
24 « Air temp. Is fixed at 40°C (104°F) Returned to normal condition
32 +[njection volume compensentation volume is fixed at Returned to normal condiition
[ | settled value o~ ]
39 = Fuel temp is fixed at 40°C (104°F) Returned to normal condition

Following condition must be repeated at least 2 times consec-

utively bSO

When closed throttle position switch is ON:
0AIVEVAZS40V T

41 M4 | Accelerator pedal position is fixed at settled vaiue

42 » Do not operation A/C cut Returned to normal condition
43 *» Starter OFF Returned to normal condition
8. CHECKFOR INTERMITTENT PROBLEMS
DTC| ... Circuit .. 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 & | 1& 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 air temp. sensor circuit __ spection of the appropriate circuits reveals no abnormality,
" check for intermittent problems as described below. 7
| 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
| —— 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

L e

; i
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6. BASIC INSPECTION

(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-
i cuit indicated by the mailfunction code. o
'"“‘i""""’ In this test, if the check engine warning light ights
' = up, it indicates that the place where the wire har-
ness, connector or terminals being puiled or vi-
brated has faulty contact. Check paoint for loose con-
s 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. !

P ; ) i

L + o ar————.

When the malfunction code is not confirmed inrthe 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-

shooting.

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

N0> Charge or replace battery. ~y
5 on
A
YES 3 iy
¢ 1
2 |Is engine cranked? ,

. LEfide ’ i 3 I

YES

v

DI-17.

N0> Proceed to problem symptoms table on page
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3 | Check air filter. o : : j

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.

NG> Repair or replace. el m

4 | Check fuel quality. ¢
CHECK: Spp— v
. Check that use only diesel fuel. b ‘ B l
«  Check that the fuel does not contain any impurity. ~- -——w—
ATAQ NG )| Replace fuel. 2=
A nom e ,
s - i
'jm( | L L f l
; : e J / '
l 5 | Check engine oil (See page LU-1). ol i ' . AT
o o | o NG> Repair or replace. — -~ — .
l OK _— —_ "

B “""' i NG> Replace coolant.

bar.
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7 | Check injection ti'ming (See page EM-8). ' [ -

NG Adjusting injection timing.

s cdeer o aflit e
oK
8 hazpainr - vyttt e o
8 |Check idle speed and maximum speed (See page EM-9). e
g L - NG Repair or replace injection pump.
OK o

t‘_r’:‘!;\w:pn !ﬂig% Pg.ﬂﬁﬂ’) h

w g
BE::?.M to problem symptoms table on page et e e st sin
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 . _ - - - S
P A10845 ' R S eI
{c) Reference Value
ltemn Inspection Condition Reference Value
3 Engine at idling*! ~ 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 atidling 9~14 "CA
“INJ. TIMING Engine racing at 2,000 rpm 13~ 18 *CA
Engine racing al 3,600 rpm 18~23 "CA
ENGINE SPD RPM kept stable (Comparison with tachometer) No great changes
Engine at idling™ 1.3~1.5V
INTAKE MAN. Engine racing at 2,000 rpm*1 13-15V
Engine racing at 3,000 rpm* 1.3-15V
COOLANT Engine at normal operating temp. 75—-95°C (185 - 203°F)"2
Closed throttle position Below 1.0V
THROTTLE Throttle fully opened Above 25V
From closed throttle position to wide open throttle Gradually increases
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VEHICLE SPD During driving (Comparison with speedometer) No large differences
Engine idling at normal operating temp. ON
EGR Engine at idling ON
At accelerator pedal fully cpened OFF
GROW PLUG At 1G SW LOCK—ON ON
During cranking ON
STA SIGNAL During cranking ON
IDL SIGNAL Closed throttle position ON
A/C SIGNAL A/C SW ON ON

~INT:

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

I b
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DIAGNOSTIC TROUBLE CODE CHART -

HINT.

DIFH-0%

Parameters listed in the chart may not be exactly the same as you reading due {0 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
respective "DTC No.” in the DTC chart.

 ———— — —

to the page referred to under the "See page” for the

1
DTC No Tem— T Check Engine .3
(See pa é) Detection Item Trouble Area Warning Light |
pag {NormalMode/ v
ar O\A Test Mode) jra
42 Engine Speed Sensor Circuit « Open or short in crankshatt position sensor circuit
K Iy
(DI19) | Maltunction (TDG or Gt Gircuit) | *Srarksnaf posion sensor ON/ON ©
«Engine ECU
13 Engine S Sensor Circuit «Open or short in engine speed sensor circuil —
(Di-21) | Malfunction (NE Circuit)  Engine speed sensor ON/ON ©
+*Engine ECU
=« Open or short in timing control valve cirguit
. « Fuel filter {Clogging)
14 Timing Contro! System Maifunc-
(D|—22) ti:)nl g ool Sy atune *Fusl (Ffeezing, Air |n) ON/NLA. 0
« Injection pump (Internal pressure and timing control valve)
+Engine ECU
22 Water Temp. Sensor Gircuit Mal- +Open or short in water temp. sensor circuit
(Di-25) function ) +Water temp. sensor ON/ON O
+Engine ECU
04 Intake Air Temp. Sensor Circuit +Qpen or short in intake air temp. sensor circuit
(DI-28) Malfunction ' « Intake air temp. sensor OFF/ON O
+* Engine ECU
a2 Injection Pump Carrection Sys- «Open or short in injection pump correction resistor cuicuit
(D31} tem Malfunction « Injgction pump correction resistor QFF/ON O
+«Engine ECU
«QOpen or shart in turbo pressure sensor circuil
35 Turbo Pressure Sensor Circuit | « Turbo pressure sensor ON/ON o
(D1-33) Maifunction »Vacuum hose disconnected or blocked
«Engine ECU
29 Fuel Temp. Sensor Gircuit Mal- +COpan or short in fuel temp. sensor circuit
(DI-36) function ’ « Fuel pressure sensor ON/ON O
« Engine ECU
# Throttle Pasition Sensor Gircuit »Open or short in throttle position sensor circuit
(DI-39) Malfuniction » Throttle position sensor - ON/ON @]
«Engine ECU
«Open or short in vehicle speed sensor circuit 1
42 Venhicle Speed Sensor Signal » Vehicle speed sensor i
{Di41) Circuit Malfunction » Combination meter OFF/OFF o
+ Engine ECU - |
43 =QOpen ar short in starter circuit
(DI—43) Starter Signal Circuit Malfunction | «Open or short in ignition switch or starter relay circuit OFF/OFF O
= Engine ECU
49 First Gear Position Circuit Mal- »Open or short in 1st gear poosition switch circuit
(D45) function « 15t gear poosition switch QFF/OFF X
»Engine ECU -
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*1: "ON"” displayed in the diagnosis mode column indicates that the check engine warning light is lighted up
when a malfunction is detected. "OFF” indicates that the check engine warning light does not light up during
malfunction diagnosis, even if a malfunction is detected. "N.A.” indicates that the item is not included in mal-
function diagnosis. ; :

*2:"O"in thg memory column ln/dicates Jhat aDTC istreco'rded in the ¢ éhgi":-:e"mEUlTﬁem'dmherr’l‘a malﬁlnc-'
tion occurs. Accordingly, output of diagnostic results in the normal or test mode is done with the ignition
switch turned ON. "X” indicates that a DTC is not recorded in the ECU memory even if a malfunction occurs.
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PARTS LOCATION _ =
Starter Relay (Marking: ST RLY)
— 100000000onao \§
O ool <
T | |
—/ )

ECD Main Relay
(Marking: ECD)

| [

Check
Connector

Turbo Pressure
Sensor

Water Temperature
Sensor

Engine Speed Sensor

AN

Glow Plug Relay
(Marking: SUB GLW RLY)

Engine ECU

E .
€3
=~

Throttle Position Sensor

Intake Air Temperature Sensor

D -

}

Crankshaft Position
Sensor

Spill Control Valve

No.1 _
Pump
Correction
Resistor Fuel
| Temnperature

No.2 Sensor
Injection —
Pump
Correction
Resistor Timing -

Control Spill Control Valve Relay

Valve . J

A10924
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TERMINALS OF ECU LTI
Engine
ECU Terminals @ -
i . Tﬁ
12p1110f{9)8(7)616t4]aj2|1|1s8l7]efs5]af3]2
—_
as12aj23f22121120{ 19§18 [17J16]15]14] {i6[t5[14[13]72] 11[10
—_ il 1-—-_?!
P19559
Symbois (Terminal No.) Wiring Color Condition 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 03-0.8
VA (E5~11) — E2 (E5-9) B81-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 in.Hg) 1.3-19
PIM (E5-2) — E2 (E5-9) B-Y-G-R

Apply vacuum 69 kPa (1,000 mmHg, 39.4 in.Hg) 3.2-38
THA (E5-3)— E2 (E5-9) P-L-G~R Idling, Air intake temp. 0°C (32°F) to 60°C (140°F) 0.5-34
THW (E5-4) — E2 (E5-9) P-G-R Idling, Engine coolant temp. 60°C (140°F) to 120°C (248°F) 02-1.0
THF (E5-5) - E2 (E5~9) 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- i . '

TDC+ (E4-5) - TDC~ (E4—18) N G Idling (See page DI-19)

Pulse generation

NE+ (E4-4) — NE- (E4-17) W-B Idling : e (See page DI-19)
. -, Puise generation
SPD (E6-9) - E1 (E4-14) G-0O-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 (idling) 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-O-BR
after IG switch OFF for 2 sec.or more 0-1.5
IGSW (E6—14) — E1 (E4—14) B-W-BR IG switch ON 9-14
TAC (E6-18) — E1 (E4-14) B-BR Idling Pulse generation
Check engine warning light lights up 0-3
W (E6-5)— E1 (E4-14) F-BR
Except check engine warning light lights up 9-—14
Glow indicator light lights up 0-3
GIND (E6-7) - EQ1 (E4-13) R-W — BR
Except glow indicator light lights up 9-14
SVR (E6—13} — EQ1 (E4—13) L-B-BR IG switch ON 0-15

TE1 (E5-15) — E1 (E4—14) G-Y-BR IG switch ON 9-14
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SREL (E6-2) — EQ1 (E4-13) B-R-BR Cranking 9-14
IG switch ON 9-14
SPV (E4—11) - E01 (E4-13) H-BR i Pulse generation
- nd (See page DI-60)
At shift position in 1st position 9-14
FSW (E4-8) - E1 (E4—14) L-BR
At other shift position in 1st position 0-3
VRP (E5-6) — E2 (E5-9) G-B-G-R IG switch ON 0.2-45
VRT (E5—14) — E2 (ES-9) L-B-G-R IG switch ON 0.2-45
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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 in
the basic inspection, then proceed to this step and perform troubleshooting according to the numbered order

given in the table below.

Symptom Suspect Area See page
b « (Difficult to start 1. Starter 5T-6
oes not crank {Difficult to start) 2. Starter relay ST_20
1. STA signal circuit D43
2. Injection nozzle FuU-8
Cold engine (Difficult to start) 3. Fuel filter FiU-1
. 4. Engine ECU IN-20
: 5. Injection pump FlU-15
1. STA signal circuit D43
2. Injection nozzle FU-8
Hot engine (Difficult o start 3. Fuel filter i FU-1
engine (Diffioultto start) 4. Throttle Body ED-3
5. Engine ECU IN—20
6. Injection pump FU-15
| | 1. Fuel fiiter FU-1
i . 2. Engine EGU power source circuit D49
Soon after starting (Engine stall) 3. Engine ECU IN=20
4. Injection pump FU-15
l 1. Engine ECU power source circuit . Dl-48
~h Engine stal 2. Spill control valve relay circuit DI-60
ers (Engine stall 3. Engine ECU e IN-20
| 4. Injection pump FU-15
1. Fuel filter FU-1
acorrect first idie (Poor idling) 2. Engine ECU IN-20
3. Injection pump FU-15
— — 1. STA signal circuit w- D43
: 2. Throttle position sensor ED-3
_ G - 3. Waler temp. sensor ED-15
~oh engine idie speed (Poor idiing) - 4. Vehicle speed sensor DI-39
| a 5. Engine ECU ivi . IN-20
6. Injection pump - FU—15
i . o 1. Injection nozzle FU-8
v 2. Compression o EM-2
S - o 3. Throttle body = - ~ ED-3
L - gl 4. Valve clearance EM-4

Lower engine idle speed (Poor idling) L 5. Fuel line (Air beed) e -
e 6. Engine ECL - IN-20
e o o 7. Injection pump . . FU-15
8. Water temp. sensor i ED-15
1. Injection nozzle FU-s

| 2. Fusel line (Air beed) -

| 3. Pre=hgating control circuit 8T-2
' . - 4. Gompression - EM-2
“ough idling {Poor idling) 5. Throttle position sensor ED-3
i_ 6. Crankshaft position sensor ED-3
; 7. Valve clearance EM—4
: 8. Engine ECU IN-20
9. Injection pump FU-15
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1. Injection nozzle * FU-8
T 2. Engine ECU power source circuit D49
o _ 3. Compression EM-2
Hunting at hot engine (Poor ifing) '~ &"" - ‘ 4. Fuel line (Air beed) -
5. Valve clsarance EM—4
6. Engine ECU o IN-20
7. Injection pump FU-15
1. Injection nozzle FU-8
2. Engine ECU power S0Urce Cirguit  -seasieuasans Di—49
3. Pre—heating control circuit 872
. . o 4. Compression EM-2
Hunting at cold engine (Poor idling) * |5, Fuel Fli)ne (Air beed) ot "
o UJZ 16, Valve clearance EM—4
7 | 7. Engine ECU IN-20
8. Injection pump FU-15
1. injection nozzle FU-8
2. Fuel filter - FU-1
Hesitation/ Poor acceleration (Poor driveability) ¥ 3. Compression EM-2
~ |4 EngineECU IN-20
T 5. Injection pump FU-15
’ | o . 1. Injection nozzle FU-8
-  fuolo ewoz Bwoa LT | o Engine ECU (st nige - IN-20
Knocking (Poor driveability) 3. Crankshaft posistion sensor ED-21
e e 4. Spill contral valve circuit DI-60
5. Water temp. sensor ED-15
1. Injection nozzle FU-8
2. Engine ECU IN-20
L are |3, injection pump FU-15
Black smoke {Poor driveability} 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
et vadne 1. Pre—heating control circuit 8T-2
i e 2. Injection nozzie FU-8
" e 3. Fuel filter FU-1
. . o 4. Engine ECL IN-20
White smoke (Poor driveability) 5. Injection pump FU-15
6. Crankshaft positioff S8NSOF " ED-21
‘ 7. Throttle body ED-3
_ Ny 8. Water temp sensor ED-15
1. Injection nozzle FU-8
, , o 2. Engine ECU G IN-20
Surging/ Hunting (Poor driveability) . 3. Injection pump FU-15
4. Throttle position sensor ED-3
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CIRCUIT INSPECTION = . 4 ‘"'“
DTC 12 Engine Speed Sensor Circuit Malfunction
(TDC or G1 Circuit)
G- NG - ; B
CIRCUIT DESCRIPTION ; | T

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

The engine speed sensor in the Engine Control System contains signal plate and a pickup coil for NE S|gnal
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 lift position of the injec-
tion pump.

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

DTC No. DTC Code Detecting Condition Trouble Area
«Opaen or short in crankshaft position sensor circuit
12 No TDC signal to engine ECLI during cranking - »Crankshaft position speed sensor
— *Engine ECU

WIRING DIAGRAM +

Engine ECU
[ h
Crankshaft Position Sensor : ' 5 #
1 1 R @ TDC"'_
@ - 18| . [ toeqer
2 G ~— TDC~
1 Her .
——— 1 2 e W . ! NE+ ]
B _ —(@ — | -
3
£03 |
17
1 B - NE-
;) ]‘ \—"4 -
. -9, HE1 7J7' 3
Engine Speed Sensor .
{Built into Injection Pump) _ | _ . o J
AD5643
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INSPECTION PROCEDURE

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

TDC and NE Signa| Waveforms Reference: INSPECTION USING OSCILLOSCOPE i
" i During cranking or idling, check the waveform between termi-
ToC ) 1 oy, | nels TDC+ and TDC- of the engine ECU connector. ‘
- r HINT: \ . .
w- The correct wavaforms are as shown.
% ’ i b Bkt o Vi
NE - T - *
~oLl gl _i, _l [ I, L] NG Replace crankshaft position sensor.
20 msec./Division{ldling) Ao2483

OK | o ~-
: .3 priimit ne! wie 31 bne lsnpie O asan U

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

NG> Repair or replace harness or connector.

”} e aritant fedsdneal
QK l 2 ) an ars nrﬂ.i.’)
l Fate Lol I o
__? - - - - ‘:' hhhhh - :.__"__ME
3 |Inspect crankshaft position sensor installation. o L

!‘ ! NG> Tighten crankshaft position sensor.

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

——
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DTC 13 Engine Speed Sens:;or Circuit Malfunction
: (NE Circuit) -

Y
CIRCUIT DESCRIPTION .»:

Refer to DTC 12 on page DI-19.

DTC No. DTC Detecting Condition Trouble Area

»Open or shorti i d ircuit
3 No NE signal to engine ECU for 0.5 sec. or more at 680 rpm or pe in engine speed sensor cireul

* Engine speed sensor
mere »Engine ECU
WIRING DIAGRAM _\]
Refer to DTC 12 on page DI-19.~ - = —

INSPECTION PROCEDURE

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

. NG> Replace injection pump assembly. .. _.

T
- -
OK | |
U S . — —

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

i

i

NG> Repair or replace harness or connector.

3 | Inspect engine speed sensor installation. —
NG> Tighten engine speed sensor. T~

Check and replace engine ECU
(See page IN-20).
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DTC 14 Timing Control System Malfunction

CIRCUIT DESCRIPTION

The engine ECU control the injection timing by actuating the timing control valve. The timing control valve
is mounted on the injection pump and delay one by duty control of pump internal fuel pressure.

The engine ECU detects the injection advance angle by TDC and NE signals. R

DTC No. DTG Detecting Condition Trouble Area

= Open or short in timing control valve circuit
) After engine warm up and during, actual injection timing is « Fuel filter (Clogging)

14 | different from target value of engine ECU calculated for several |+ Fusi (Freezing, Air in)

sec. * Injection pump {Internal pressure and timing control vatve)
* Engine ECU

WIRING DIAGRAM AV TP A 3 H T P

. _ Engine ECU
B B e o s e Ta s ol (ﬁ +

1 12
R-L R-L R-L G-B TOV
From Terminal 3 :K\ ,@ 2 1

of ECD Relay - - A Timing Control Valve -
(See page DI-49) Eo1

———— .

INSPECTION PROCEDURE

1~ { Check timing control valve (See page ED-8).

page FU-18).

il

'

! NG> Check and replace timing control valve (See

< - e

Jo2nse beage erin nes . [{
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2 | Check voltage between terminal TCV of engine ECU connector and body ground.

“REsi Al
[NpseEnnn

BEG853

AD2474 A02543

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

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

{¢) Turn the ignition switch ON.

CHECK:

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

" Voltage:9-14V

g o ey

B

0K>

Go to step 3.

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

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

TCV

. - v 5..
T ERRANAARANE
WATSUNINNERRN NRREDDR

BEBES53
AD2178 AD2324

TCV Signal Waveform 10 v/ DIV,

TCV

10 msec./ Division (Idling)

y A02482

|

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.

Voltage: 9-14V

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

HINT:

The correct waveform is as shown. et -

NG>

Check and replace engine ECU
(See page IN-20).
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4 | Check tfuel filter clogging, fuel freezing and fuel air in. o
C e NG> Replace fuel filter. y

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

DTC 22 Water Temp. Sensor Circuit Malfunction
[V EN AN
CIRCUIT DESCRIPTION [ .
Fig. 1 _ The water temperature sensor senses the coolant temperature.
' ot B A thermistor built into the sensor changes the resistance value
i | according to the coolant temperature. The lower the coolant
30 [ ' I e temperature, the greater the thermistor resistance value, and
20 o o : 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 sl (See below). The 5 V power source voltage in the engine ECU
8 ot 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-
® = ture sensor are connected in series. When the resistance value
T o5} of the water temperature sensor changes in accordance with
0.3 + changes in the coolant temperature, the potential at the termi-
02 r s nal THW also changes. Based on this signal, the engine ECU
ol increases the fuel injection volume to improve driveability dur-
. T D T R SR Dy | ing cold engine operation. A PPBIVY P
20 0 20 40 60 80 100 i
e (4] (32) (68) (104) (140) (176) (212) - -
Temperature °C (°F) . N
fas-(ja ST FlaTAT y ) )
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 circuit
22 compéensentation value for 0.5 sec. or mare :\g:gt?r:‘:i"éz sensor I !
HINT:
After confirming DTC22, use the hand-held tester to confirm the water temperature from the CURRENT
DATA. A S o e
Temperature displayed Malfunction
—40°C (—40°F) Open circuit
140°C (284 °F) or more Short circuit
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WIRING DIAGRAM - - T R
e L e m— Engine ECU
Water Temp. Sensor ; | 4 N
5V
e ‘ LA YHY 4 R .
12 P | @THW -
‘ i 1% 13 | g9
LGy D
PE
19 i \ :
B : Whi i K )
v . et Lo - e o A10940
INSPECTION PROCEDURE s A, J20
HINT: i “Aa - 180

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

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

PREPARATION:
(a) Remove the glove compartment (See page ED-25).
(b)  Turn the ignition switch ON.
7 | CHECK: : | -
Measure the voltage between terminals THW and E2 of the en-
x| gine ECU connector. %
_ OK: ,_ '
' (+ = Water Temp. *C (*F} Voltage
BEGESY ~+ 1 :
AD2129 Ao23i7 20 (68) (Engine is cool) 27-29V
80 (176) (Engine is hot) 16V
T C;K> Check for intermittent problems
e (See page DI-3).
NG

2 1 Check water temperature sensor (See page ED-15).

NG> 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

' ' ' ' NG> Repair or replace harness or connector. 4
BN} P 1 s
iy
0K - | _ \
B i o el B B ::f: o
Check and replace engine ECU | :
(See page IN-20). L iqen. ya _
s - - 3 . . '. N ‘; £
: g

P T S e LTS L O? i B : \\ K ' ‘_‘_&! Y
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DigJy-01

DTC 24 ~* | Intake Air Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION .. . = </ A |
Fig. 1 - o The intake air temperature sensor is built into the.air cleaner
) cap and senses the intake air temperature. A thermistor built in
the sensor changes the resistance value according to the in-
30 take air 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 ) ﬂw“é'érlgine
g sl ECU. The 5 V power source voltage in the engine ECU is ap-
e 2| plied to the intake air temperature sensor from terminal THA via
S a resistor R. That is, resistor R and the intake air temperature
:% 1 : sensor are connected in series. When the resistance value of
& g'g - the intake air temperature sensor changes, based on this sig-
“t nal, the engine ECU increases the fuel injection volume to im-
02r prove drivability during cold engine operation.
04l e
200 20 40 60 80 100 v
 (-4) 32 68 104 140 176 212 - — e S
Temp. "C(°F)
Fla741
DTG No. DTG Detecting Condition Trouble Area
Resistance value of in intake air temp. sensor circuit value *Open or’short in intake air temp. sensor circuit
240 goes out of compensentation value for 0.5 sec. or more * Intal:&e air temp. sensor
*Engine ECU
HINT: [
After confirming DTC 24, use the hand-held tester to confirm the intake air temperature from the CURRENT
DATA.
Temperature displayed Malfunction
—40°C (—40°F) Open circuit
140°C (284°F) or more Short circuit
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WIRING DIAGRAM  =—- _ . T B

o — Engine ECU
Intake Air Temp. Sensor "~ - Y —"N
4 | { | 5V
L el 0 1!0&»'3 il i
\
- ot .3 R
2 . P-L
L i @THA -
— 1 G-R 9 e '
ra =
Crowwo—o B L3
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.

PREPARATION:

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

(b} Turn the ignition switch ON. ;

CHECK:

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

OoK:
: (+ - Intake Air Temp. “C (°F) Voltage
BEBS53
—AR128 02316 20 (68) (Engine is cool) 25-28Y
80 (176) (Engine is hot) 44-45YV
e | OK \| Check for intermittent problems
T TR e (See page DI-3).

NG l '
R P -

N

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

NG> Replace intake air temperature sensor.

w1 o . hetween th-.
, | s — e

- e
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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).

Lk ' ::"PT'ON NG> Repair or replace harness or connector.

oK e :
I 9}\ |

Check and repface engine ECU
{See page IN-20).
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_‘..._.......,..”_...‘,. - e_ . T baz-a
DTC 32 Injection Pump Correction System Malfunc-
- - —1 tion
| M .
CIRCUIT DESCRIPTION — N

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

each injection pumps.

DTC No. DTG Detecting Condition Trouble Area
« Injection pump correction resistor circuit

32 Open or short in injection pump correction resistor circuit * Injection pump carrection resistor
sEngine ECU)
WIRING DIAGRAM e L g - -
Engine ECU
., -8 aps oV ‘m—-ué» ( \
B ' ' - G-R BEOOTA.
E5 E2 J” — —
” {2 - arenn No.1 Injection Pump = - 5V
‘-" Correction Resistor : : T~
14
. G-R L-B - - -
E 1 2 A
___ _.,., fwmmwNoz Injeetion Pump- ﬂ_.:** _ _' T - SV
Correction Resistor 6
G-R G-B o
e &
1 2
\—/ A11548

210641

INSPECTION PROCEDURE

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

(See page FU-18).

l°'<|1 N |

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

NG> Replace injection pump assembly
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- - '&* - NC-L> Repair or replace harness or connector. 1

| , .
B —— R
oK
Ty Cemmiaes b e i
' Uz

3 | Check voltage between terminals VRP and E2, and VRT and E2 of engine ECU
connector. 2amuG
ON PREPARATION:
@ VR\P V/RT }52 {a) Remove the glove compartment (See page ED-25).
= o z (b) Turn the ignition switch ON. |
_%HHBHHHHEHHH@% - AARR]HHAHARAA CHECK:
Measure the voltage between terminals VRP and E£2, and
S and E2 of the engine ECU connector.
OK:
A7) — .
7y \\_// = Voltage: 0.2-4.5V
Y A10938
NG> Repair or replace harness or connector.
| Iora vk }
oK ] Vam“?m gru® noifogint 1ok
,; ). ” 3
1 ‘AW ’Lw-\wn'—_f;_;m -
Check and replace engine ECU :
(See page IN-20).
gmud o 8ot
W Mpd
oo~ o0
3
Sere CREA WA 3%
y
[RC.OF ennn ac gintaiagy nnitnawng nerva polineint Mnsdd l
- S }
: vidmeaas qraun nritnaiei sank !
. EERN
UO3 enigns or . i < ¢ R cabas e 108 g
. [T . ADS
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DTC 35 Turbo Pressure Sensor Circuit Malfunction
CIRCUIT DESCRIPTION i o
The turbo pressure sensor is connected to the intake manifold.
i+ y The engine ECU detects the intake manifold pressure as a volt-
v 1 9 age by the sensor. The engine ECU uses the intake manifold
45 | e 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 , g spheric pressure value for correcting the injection volume.
5 ? kPa
- 13.3 253.3 e .
' 1 9.00 mmHg T
100 B 3 W
Q) 1"’ (748) (in-Hg) L -
Intake Manifold Pressure il (d) —
AOB532 AT = e
. T {
[_ DTC No. DTG Detecting Condition Trouble Area
»Open or shorl in turbo pressure sensor gircuit
35 Open or short in turbo pressure sensor circuit for 2 sec. or * Turbo pressure sensor
more *Vacuum hose disconnected or blocked
«Engine ECU
HINT: ) i
After confirming DTC 35, use the hand—held tester to confirm the intake manifold pressure from the CUR-
- RENT DATA.
|
Intake Manifold Pressure (kPa) Malfunction
Approx. 0 * PIM circuit short
: «VC circuit open or short
130 or more « PIM circuit open £
+ E2 circuit open
- WIRING DIAGRAM ~ T wo—-
_ ‘ Engine ECU
nobwe o o3 Ao r A ‘
B A
43 Turbo Pressure Sensor  ad s - sart g b ) Y i
3 B F 1lve 70 |
lr {E5)
| Ver~£E.f ronainy : § AL \'
| S ]2 e BY ' fEES“ PIM W saso
Lo smip ; == - TeT———
| ' | e GRS IE2 .
| (ES) -
1 I ” T
-
R
w1 L J AT1544
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INSPECTION PROCEDURE —

R S e -

HINT: - o R
If DTC 22, 24, 35 and 39 are output simultaneously, E2 (sensor ground) may be open. et e
1 | Check turbo pressure sensor (See page ED-18). L)
NG> Replace turbo pressure sensor. y
S G
OK 1 .
: ] ; AN L :

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

BESES3
AD2475

AD2544

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-

gine ECU connector.

OK:
Voltage: 4.5 - 5.5V ’eaviodutrihardz o nend) !

et —— o mpr—

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

<

far.

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

@ON - 5 6\71‘" e

/

s
TARRENNARRNEY

ARTRAEE A
IR

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. o,

|
ok: ' |
Voltage: 1.3-19V i

Fu

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

S
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DI-35

Check for open and short in harhess and con- 1
nector between engine ECU and turbo pres-
sure sensor (See page IN-20).

o s o o st + ¢

¥
JRgra— |
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oiex1-01

DTC 39.

Fuel Temp. Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

Fig. 1

Acceptable

~ 5
2 3
2 2
]
2 1
@
o
o

oo o
Y W oo

The fuel temperature sensor senses the fuel temperature. A
thermistor built into the sensor changes the resistance value
according to the fuel temperature. The lower the fuel tempera-
ture, the greater the thermistor resistance value, and the higher
the fuel temperature, the lower the thermistor resistance value
(See Fig. 1}.

The fuel temperature sensor is connected to the engine ECU
(See below). The 5 V power source voltage in the engine ECU
is applied to the fuel temperature sensor from terminal THF via
aresistor R. That is, resistor R and the fuel temperature sensor
are connected in series. When the resistance value of the fuel
temperature sensor changes in accordance with changes in the
fuel temperature, the potential at terminal THF also changes.
Based on this signal, the engine ECU. Based on this signal, the

0.1 engine ECU performs the pressure control compensation of the
R S R R S supply pump and error detection compensation of the highly
=20 0 20 40 80 80 100 ressurized fuel system
(—4) (32) (68) (104) (140) (176) (212) pre Sy .
Temperature “C (°F) ¥
Fl4741 J— . ——
DTC No. DTG Petecting Condition Trouble Area
«QOpen or short in fuel temp. sensor circuit
39 Open or short in fuel temp. sensor circuit for 0.5 sec. or more | » Fuel temp. sensor
= Engine ECU
HINT:
After confirming DTC 39, use the hand-held tester to confirm the fuel temperature from the CURRENT
DATA.
Temperature displayed Malfunction
—40°C (—40°F) Open circuit
Short circuit

140°C (284°F) or more
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¥RING DIAGRAM =~ _ —
Fuel Temp. Sensor '»%,,,m s shon / ot | oy
2 LG-B OE55 THF R
1 G-R 9 e
—Cwm o &) .
N Y,
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: Lo
Measure the voltage between terminals THF and E2 of the en-
gine ECU connecter.

OK:
(+) {-) - Fuel Temp. °C (°F) Voltage
BES6S3
ARIZT AD2315 20 (68) (Engine is cool) 25-28V
80 (176} (Engine is hot) 4.4-45V

a‘: ) | 0K>

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

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

Y

B

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.

[ AT

2

e %
-

e
i
|«
H
34 S

83y oy % B Iy
e \ ';" { |
Check and replace engine ECU % _
(See page IN-20). “1. .
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DweK2-01

DTC 41 Throttle PoSition Sensor Circuit Malfunction

CIRCUIT DESCRIPTION .. .. | Cy
_ The throttle position sensor is mounted in the throttle body and
“nroftiePositionSensor Engine ECU | otects the throttle valve opening angle. When the throttle valve

<+ 5V e
| | 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-

VA

oL 5: AN
l } | -

comes 0 V. At this time, a voltage of approximately 0.3 -0.8 V
is applied to terminal VA of the engine ECU. When the throttle
valve is opened, the IDL contacts go off and thus the power
source voltage of approximately 12 V in the engine ECU is ap-
plied to the terminal IDL of the engine ECU. The voltage applied

AR2473
e to the terminal VA of the engine ECU increases in proportion to
I SO A ac the opening angle of the throttle valve and becomes approxi-
mately 3.2 — 4.9 V when the throttle valve is fully opened. The
adtornohoc. % 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. DTC Detecting Condition Trouble Area
Cpen or short in throttle position sensor circuit for 0.05 sec. or *Open or shc_.r.t in throftie position sensor circut
41 » Throttle position sensor PREUEE——
more .
: = Engine ECU Lo
- 1T:

#hen the connector for the throttle position sensor is disconnected, DTC 41 is 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.

1 A

WIRING DIAGRAM

AN 1§ PSS P TV E2N ‘ S I

Throttle Position Sensor

Engine ECU

( s be \ vyt EcEE . f \
' ; - _ l\\ i 1 '?' 5V N
‘ — ¥ 4 B vC - :
! > E5 ;
' - & 3 BL =
| k / i 5 g B-R
— e

- - I L o B 5 -

N | ! 1 G-R - E5 E2 |
. 40007 \. L ) e e N i | o i J/ A11545

)
WNSPECTION PROCEDURE
—

=INT:

b

* DTC 22, 35 and 41 are output simultaneously, E2 (sensor-ground) may be opem.--—-- - - - -
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nector.

1 | Check voltage between terminals MA and E2, and IDL and E2 of engine ECU con-

a3 ¥
()=
BEBES3
LAD2126 Aoz3 14
R R
e M~
. (AN B 3}
"’.i - .
=1 AN b2 A TR T S o
e
A i ot

‘ firgona e

NG |
o

SF- 1 PG

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

and E2 of the engine ECU connector when the throttle valve is
opened gradually from the closed condition.

L
e re

OK: L 7 £
Voltage
Throttle Valve
VA -E2 IDL-E2
Fully closed -0.3-08V g0-3v
Fully open 29—-49V 9-14V
HINT:

The voltage should increase steadily in proportion to the throttle
valve opening angle.

™)

£ , [

Check for problem symptoms table (See page
DI-17).

I anos ot

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

BAA LIS RSN S AR

—

Replace throttle position sensor. |

e )

1 .

H S
1

A

3 | Check for open and short in harness and connector between engine ECU and
throttle position sensor (See page IN-20). : - & |

¥

RS

=]

Repalr or replace harness or connactor.

e St

e )

TELRE !{E‘i’"“*ﬂ{.’iq M{\i"ﬁd“\"ﬂﬂﬂlﬁ

S inancttioig fuetis ove Fh bas 8€ 88 L, u

Check and replace engine ECU
(See page IN-20).
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Dx321-04

DTC 42 Vehicle Speed Sensor Signal Circuit Mal-
function I

e

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

iie 4-pulse 4-pulse

-

o Vehicle Speed Sensor | Combination Engine ECU
' Meter o
P22487
DTC No. DTG Detecting Gondition Trouble Area
All conditions below are detected continuously for 8 sec. or
more: - | » Combination meter Pt vAa_ -
42 (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 coolant temp.: 60°C (176°F) or more »Engine ECU | § t I ’
{d) Accelerator pedal opening angle : 32 % or more ! | '

WIRING DIAGRAM S A S N O [ ISR B I

Combination Meter . " "Engine ECU
4 N\
7 Center J/B 5Vo
1 Lo 2 1 -
G-0 GO ~ ,={SPD"
(C11) 3E 3E { E6
- B '
\ J
oo
v Atoge?
INSPECTION PROCEDURE »

| 1 | Check operation of speedometer. .

CHECK:
Drive the vehicle and check if the operation of the speedometer in the combination meter is normal.
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H I NT: e B R -

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

OK |
¥

NG> Check speedometer.

%
Y

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

T

ey
(TNSNNURANNPRE EUNNNUNE PN

BE6ESA
AQ2131

A02319

45-55V ' .

0 Tum the wheel

AT7809

£

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

(¢} Jack up one of the front wheels. _J‘M\‘ s
(d) Turn the ignition switch ON. S
CHECK:

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

OK: - R .

: 'i i L s

y
riei sworm - 1Tas.

‘ Ealali e

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

CIRCUIT DESCRIPTION . ‘ . o

Jra—

When the engine is being cranked, the intake air flow is slow SO fuel vaponzatlon 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 Condition Trouble Area
»Open or short in starter circuit
43 No starter signal to engine ECU «Open or shori in ignition switch or stater relay circuit
+ Enging ECU
30 B WV SUURRER
WIRING DIAGRAM aze 2! Fe T |
""'" " : Engine ECU
— Engine Room R/B T | - 9 N
~rmemed - S Y. « 4 /'\5"‘! i J12J/C 11
B TA P-B , P-B V=Y
é 8 @( 10./"C 5 2 < T c { E6 )
.2 c
o)
| ¢ d
2L AM2 =
' OO
2 " W-R @‘ 2 M
- 25] 141 -
Y f Y sex (L 2] e 1ol ¥ J
o Tw T
2
- - « -
- 2§ £
od —
JT— o erarmn, >_ —— - - -—-»-TW
[ ) T A
2 ~ k- ;—h\\.—"'
w
. Room e
i R/B No.2 . »
2 B-W
J1)A
B-L
+ | JIC
L J1)A
T Battery
0 W-B
T
L Y N y
110028 AT1549
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INSPECTION PROCEDURE
HINT:

I

i

-, : . i -y
1

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.

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

STA

@ON

e T g e M AR
|I‘lll_l_l OO e Lo OO

(=N (+)
. BEQZEaf?g e - AG2320
CoUDE :
| - " N ~E e
Y]
: ! Wl

PREPARATION:
(@) 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

CRACUA RN

Ignition Switch Position ON STA
STA Signal OFF ON

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

0K>

¥

i

L -
S £ . Ay
R .

(Marking: S

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

b

L
ox | i "
I I B C

Repair or replace harness or connector. -

e’}

} f V)E

Tt

Check and replace engine ECU
{See page IN-20). 4

2 3
¥ .

G id aid
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DTC 49 First GearPosition ‘Switch Circuit Malfunc-
n _ .| tion e e
e Avnin 6 ; RSN 3 l

CIRCUIT DESCRIPTION |

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

DTC No. Detection Condition Trouble Area
+QOpen or short in 151 gear position switch circuit
49 Open or short 1st gear position switch *Qpen or short in 1st gear position switch
= Engine ECU

—

WIRING DIAGRAM o |

o ; \ E Engine ECU .
R 4 ™

+B

JaJic 3 1st Gear Position Switch

x _ FSW
W8 ool W-B L T

§ .
O S S PP Et
Q \. J

e e © e 210920

INSPECTION PROCEDURE

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

o NG> Replace 1st gear position switch.

:
i
1
[Ryum— . —
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ground.

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

T

PREPARATION:

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

CHECK:

Measure the voltage between terminal FSW of the engine ECU

connector and body ground after the shift lever is moved to the

engine ECU (See page IN-20).

Check for open and short in harness and con-
nector between 1st gear position switch and

— FSW _“_ . d
an following positions.
{+) { ok: .
T ' - Ato9at Shift Lever Position 13t Gear Except 1st Gear
Voltage g-14V 0-3V
o,
OK \ | Check and replace engine ECU T
(See page IN-20).
8+ -
el B - o _
Reckorpenar —= 2 LR R
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Back Up Power Source Circuit : -

——

CIRCUIT DESCRIPTION ™" o

pRsm—— ———

= U o B '

Battery positive voltage is supplied to terminal +BF of the engine ECU even when the ignition switch is OFF
for the use of the DTC memory, air—fuel ratio adaptive control value memory, etc. _ LJ r‘_']l—u--,q!
WIRING DIAGRAM ¢ ‘ [ b
N\ i e ' Engine ECU
i l” | /——ﬁg
Engine Room R/B _ v
W ECD v 19 .. 1 JseF
2 )& (2 W1 ke——=X E6 b
T | Battery ‘ G- ud
P ..‘i . ¥ I - A10948
INSPECTION PROCEDURE

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

LOG PREPARATION
® +BF Remove the glove compartment (See page ED-25).
/ \ \ - CHECK:
Measure the voltage between terminal +BF of the engine ECU
connector and body ground.
OK:

Voltage: 9 - 14V !

e A11550 OK> Check and replace engine ECU

(See page IN-20).
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2 |Check ECD fuse. -~
Engine Room R/B PREPARATION: L :
Remove the ECD fuse from the engine room R/B.
— 1200000GeTaon CHECK:
M 0 © Check the continuity of the ECD fuse.
oA | e
Continuity
c#000 U
7 NG Check for short in all harness and components
y ECDFuse Al148 connected to ECD fuse (See page IN-10).
'2 .
OK o
A8 Y :“r._

LI

; i

Check and repair harness or connector be-
tween battery and ECD fuse, and ECD fuse

and engine ECU (See page IN-20).

pre 1

e
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DI-49

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

O

]
t

1 AR n‘Q.Mh‘Ql-ﬂqnw ! Py “g.x"‘f‘-?'-'-_ *-'J_ PR mo.é . ECU
. . ngine
R : Driver Side J/B Center J/B
Y
Ignition Switch 6 GN 11 10 14 llasw
=R BR K 10250 30 J B (E6 }—p+—
7 6 1 2
.
~
Y e ,
N\, Engine Room J/B . }‘
< L-O 2 = Lo B vRe
2 J1 K& E6
5 [ ) |
ECD i J
Relay
3 2 - ot e
2 2
e e - e - _
| 22 12 2
R-L — '
= W ke—FPt  (Ee)+eG
= ] 14
BR
—_ s |uc b (4} BT ___
=AW - e
N @ B e
T [Batt '
[Pty B -
T §F7 V seut Q2 D3

A10931
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INSPECTION PROCEDURE -—

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

TN

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

Measure the voltage between terminals +BG and E1 of the em-
gine ECU connectors.
OK:

"~ Voltage:9-14V

problem symptoms table (See page DI-17).

0K> Proceed to next circuit inspection shown on

I o |

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

i
o]

rd

NG> Repair or replace harness or connector.

o
}
!f
L
-

3 | Check ECD main relay (Marking: ECD) (See page ED-10). |

a

NG> Replace ECD main relay. =

s

o |

o

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

NG Check for short in all harness and components
connected to ECD fuse.
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DIAGNOSTICS — ENGINE - »:m 4=

5 | Check for open In harness and connector between engine ECU and ECD main
relay (Marking: ECD), and ECD main relay and battery (See page IN-20).

[ — -

LE]

NG> Repair or replace harness or connector. &

IROD W ’ 1

.\
P

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

PREPARATION:

Y . Jp— A10923

V &t —:9 -angtioV

(a) Remove the glove compartment (See page ED-25).
(b) Turn the ignition switch ON.
CHECK: oo
Measure the voltage between terminals IGSW and E1 of the
engine ECU connectors.

Voltage: 9-14V '

()E> Go to step 10. -

i

&
i RS ~ra anglast bne -,

7 | Check IGN fuse.

Driver Side J/B
/_‘—ﬁ
/IGN Fuse

=] =
— —— e | s | s
=

Y Q )a,

I

- PREPARATION: P
Remove the IGN fuse from the driver side J/B. \/|

CHECK:
Check the continuity of the IGN fuse. . n9qo )
OK: Y 1‘!' ans ;!_01
~ 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).

m——-
e

NG> Replace ignition switch.
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. A A e B, A e ke . i o e

- §

OK | ; oot * P T R g 2R Pt et T wm .1 E ¢
FR——

Y e iyt
e

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 I Ly, Wil M aurte oty deedm g

10 | Check voltage between terminal MREL of engine ECU connector and body

ground.
ON MREL PREPARATION: | ; :

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

G _ — (b) Turn the ignition switch ON.

R | cHeck:
\ W Measure the voltage between terminal MREL of the engine
ECU connector and body ground.
‘"" V - OK: i
) (+) Voltage: 9 - 14V e
Y A10925 -
OK Check and replace engine ECU (See page

IN-20). -

A -

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




E DI-53
DIAGNOSTICS — ENGINE " -

DIOsL-13

TE1, TE2 Terminal Circuit

Ealk!

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. o _ 3 B !
WIRING DIAGRAM e ) $
Engine ECU

aposre . o
Y e F ( 12V N

Check Connector

13T
BR 3

- re—_—— . P

Tt R il SRR AR 2

= [ . A10935

p] - L% =% i
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 ot 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:
=) TE1 Measure the voltage between terminal TE1 and E1, and TE2
D and E1 of the check connector.
V J @@Dﬂ OK:
] = ~ Voltage:9-14V
A11541
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OK. \ | Check and replace engine ECU
(See page IN-20).

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

NG> Repair or replace harness or connector.

oK ot :
] kﬂ_T_! “ . l : ' . I w..w...,m....

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

r
-

NG> Repair or replace harness or connector.

oK | § R S S P

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

Pre—Heating Control Circuit

CIRCUIT DESCRIPTION

When the ignition switch turns ON, the engine ECU calculates the glow indicator Ilghtmg 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.

Sec. T|1 Ti : Sec. i
| e )
. 59 . 120 A
e &
: AN S
= 37 \ E |
— o Fo _
. ) g N \ > [
o , U]
5 08 | 10 < o
—. - A,
-13|8 |28 | 55 83
: ! (9) (46)(82) (131) (181) °F
- L 20 40 ¥l
: " 32 68)(104 L.
S U S Y G -1 =3 N
Y ;Q‘ !‘""‘: H
B oy i Water Temperature -+
: = & .
( ~] A05568
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Ka

WIRING DIAGRAM &

S,

S S U U
B 3

. et e T R e e

-

.

_ Driver Side J/B Center J/B Combination mater /m
¥ 5 2 1 5 5 |loow] 1 - 7 Crye
5 GAUGE R-L - _ GIND
Wea @) == ¢ 3D D =(C10HH(Co) B (E6)
2] . -
5 . X
= 1 1 Ji2JiC
= w B-R
2 W 1H 11 %
: . AlB-R
- S -
i B
PO W] 14
- 4 : : T -
2 B-R
Engine Engine
Room R/B Room
R/B No.2
- - E - e
3
=
O
B .
=
w
f.’i
. 2
. z
| l Baftery g
- Glow Plug L ad \ /
P o A10930
INSPECTION PROCEDURE
1 | Does glow indicator light up?
PREPARATION:

00"

CHECK:

OK:

Turn the ignition switch ON.

Does the glow indicator light up?

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

o)

AQB505

Go to step 5.
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NG - a.‘ o - € C e ey _ - e Fma o e m el T e men mm "1‘”‘-"!0_]
: ] : ' sid

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

ground.
ON PREPARATION: i
@ GIND (a) Remove the glove compartment (See page ED-25).
[, ! {b) Disconnect the E6 connector from the engine ECU.
st 0 (¢)  Turn the ignition switch ON.
AN EANONITO SrTevenn ey
CHECK: ‘

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

o e

OK:
Y Voltage: 914V  1sdATOw  aw wal A
o - — e OK Check and replace engine ECU
(ST aneq #42) hsro DTA ins: (See page IN-20).

3 |Check GAUGE fuse.

Ea

‘ Driver Side J/B PREPARATION:
Remove the GAUGE fuse from the driver side J/B.
%%% o CHECK: .
— g DR Check the continuity of the GAUGE fuse. -
_Ae=ah= OK: o
GAUGE Fuse Continuity ,
] — ‘
_ _ NG Check for short in all harness and components
v \2/ T et connected to GAUGE fuse.
| OK e A eie e T e S e 4 b e - S . - .- T - r———
; . .i . . - \\‘
i 4 | Check glow indicator light bulb. ;
BT « NG> Replace bulb. ™ “\ w\i

@ - | e

o S



o
DIAGNBEIE™ - ARSIRE“ A

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).

em (See page IN-20).

oKk | . . , =] |
car L AW s . . eewiad gnatny ad A A , o R
- o -y ) _

6 |Are there any DTC being output? efioV e T
— ;

= o . NG> Check and replace engine ECU

¢ YES> Go to relevant DTC chart (See page Di-12).

o o L

S~ ! . _
7 | Check glow plug relay (See page ST-2). o a r
LogM SV
NG> Replace glow plug relay. |
ez T -
OK . LT ..Tx.!_“.,\.éf"} . l : i IJ;)'Jq AU~
: " L L':‘:i SR R S
ety e anaprenet .!Ig- [t FAREE Tt B RS L ] : L
8 | Check voltage between terminal SREL of engine ECU connector and body .
ground at cranking. )
[
PREPARATION: '
(a) Remove the glove compartment (See page ED-25).~
{b) Disconnect the E6 connector from the engine ECU.
(¢)  Turn the ignition switch STA. b
_| CHECK: N
~ | Measure the voltage between terminal SREL of the engine
ECU connector and body ground at cranking.
W) ; )
R e | O PN
Y A10934 Voltage: 9-14V

NG Check and replace engine ECU
> (See page IN-20). ™~
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-
{
;
S

9 | 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).

iy

e 41413

cge 0 T i

e )

Repair or replace harness or connector.

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

OK \ B ;fn,wﬁ” o -

Replace glow plug. -—— {40} -

11 Inspect glow plug installation. ‘
R PET™ mtan NG> Tighten glow plug. a
OK ‘ '
:3.._,_, . f | — :.;6,! !

Check for open in harness and connector between glow plug relay and glow
plug (See page IN-20).
NG>

12

Repair or replace harness or connector.

Y,

o

Proceed to next circuit inspection shown on : -
| oblem symptoms table S S se

See page DI-17).
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DIEKS-01

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 solenocid
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 waiches the final fuel injection angle. i

TENNTANANANNNNTAANN T
VAV VAVAVAVAVAVAVAVEVAVAVAVAVAVS

!
SPV |

Close (ON) P wolno ole Gy ' o
- Open (OFF) ~ ------ o Fnafud > P
i
! injection angle :
1
Plunger :
Lift ! ‘
Injection start - N) L4 LW ' i aoeses

WIRING DIAGRAM

Passenger Side R/B Engine ECU
Rl Spill Control Valve Relay e LB - 13 sV SU—
D&, 7 (EB) r )
- H_L 7 7 L L\
, 5 3
) 2 - .
' ;:I.l i EO1 " boog
— m 12 |ICS| . — B
it e s—— S St
S A G R 's* : ‘ 1.1 -
L R-B '
- From Terminal 3 of ECD Relay — 7 5 E4 =y ] -
{See page DI-49) : Spill Control Valve L 1 o
— EO1
p : r o A
Alos32 ERCAE o/ A11547
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INSPECTION PROCEDURE ;
1 | Check spill control valve relay (See page ED-12). .
£ 7_ NG> Replace spill control valve relay. e
OK =+ 195tnoo iligz 8or . oM |
e

b

2

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

PREPARATION: _{rvataawtad on: D

s

ON ¢
@ (a) Remove the glove compariment (See page ED-25). __I
(o) Disconnect the E6 connector from the engine ECU. -
(¢)  Tumn the ignition switch ON. _ N r_l
CHECK: B anned b3 NN
Measure the vol{gée {aetwiaen terminals SVR of the engine ECU
connector and body ground. _ ,
OK: "f/
o ninma ard: - o i
02478 Voltage: 9- 14V {
v OE> Go to step 3. 1t o
NG - £ivnd i
AN !

f.ﬂ.———j

Check for open or short in harness and connector between spill control valve relay and engine
ECU, and spill control valve relay and ECD main relay (Marking: ECD).

3

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

“ SVR

@ =

/

N

J aninne oritin’” .

BEB6S3 -
AD2477

PREPARATION:
(a) Remove the glove compartment {See page ED-25). B
(b} Turn the ignition switch ON. : ey
CHECK: ; P
Measure the voltage between terminals SV ofthe engine ECU"
connector and body ground.
OK: . ;
Vo'iiage: Below 1.5V

D

J!".-J"

R ——
e

Check and replace engine ECU
(See page IN-20).
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0K | T o

oo

4

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

oK | e

NG> Replace spill control vaive.

S F IS

5

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

BEGBSI
AQ2479

SPV

ON
@ E4 7onnector

PREPARATION:
(a) Remove the glove compartiment (See page ED-25).
(b) Disconnect the E4 connector from the engine ECU.
(¢) Turn the ignition switch ON.
CHECK: N
Measure the voltage between terminal SPV of the engine ECU
connector and body ground.
oK:

Voltage: 9-14V

B LR (LI I e

N |
’ 8 ‘{?lﬁﬂ‘t,\!,’l

OK> Go to step 6. I

. ."44,..& setanefre s g snH *ernete o noare ot Wasefl

Check for open or short in harness and connector between spill control valve and engine ECU,
and spill control valve and spill control valve relay (See page IN-20).
aelo.  ctearslngedty I £

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

AQ2601

PREPARATION:

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

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

Voltage:9-14V

Y
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_o-DH-63

SPV

SPV Signal Waveforms 1g v/ DIV.

]

TP i lal 1]

I
10 msec./ Division (Idling) acz4s1

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.

Check and replace engine ECU
(See page IN-20).
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AIRFILTER ... .ciiiiiiiiiiiiiinees
COMPRESSION ...t
VALVE CLEARANCE ................oee
INJECTIONTIMING .....cooviiiaiiiinn
- . IDLE SPEED AND MAXIMUM SPEED ......
INTAKE CONSTRICTOR CONTROL .......
TIMINGBELT ...
TIMINGGEAR .....covviiiiae e
CYLINDERHEAD .............ooiinvnne.
CYLINDERBLOCK .....viivniiaiaees
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ENGINE MECHANICAL — AIR FILTER -+ msiroor .
€ AIR FILTER - e
-~ s -
 INSPECTION ‘
1. PAPERFILTER TYPE:
Y e e e He e e (@) Inspectthe air filter.
Visually check that the filter element is not excessively
dirty, damaged or oily.
Eala'al e = ™~

(b) Clean the air 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@~ S "1
(1) Blow dirt off in the filter element with compressed
e 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.
‘ e o R . //

(4) Remove excess water by shaking the filter element
R or blowing with compressed air. P SN |
NOTICE: L0 | ,;f;, : ~ '

Do not beat or drop filter element.” . "
(5) Wipe off dust on the air cleaner case interior. ‘
M- LERdch s aiagar e ’ [

EM8357 =
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ENGINE MECHANICAL - COMPRESSION 4%

Q.
HKYY &
« tryerreta el et
5 g
A
W
i

axe ton 2i e 0 T e

s04861
A14986

No.1,2,3 Cyl%

No.4 Cylinder ..

BCAL
SST (L Joint)

218956

COMPRESSION

EMOCH2Z

- 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: I e N T
In order not to short the glow plug wire, apply vinyl tape
around the terminal. !

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%mpression and dis-
charge the foreign objects.

{a) Install SST (attachment) to the injection nozzle hole.
SST (0999200500

(b) Connect SST (compression gauge) to the attachment.
SST  09992-00024 (09992-00200, 0999200211}

{c) 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) for each cylinder.

NOTICE: i :

This measurement Itnust be done in as shorta Igl'me as pos-

sible. _
Compression bressure: N

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.

(e)
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ENGINE MECHANICAL - COMPRESSION "™

10.
1.

12.

13.

.} * It 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 |

~
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ENGINE MECHANICAL -  VALVE CLEARANCE -

‘s m- wee = VALVE CLEARANCE

e 2d " INSPECTION
> ~ HINT: :
... Inspect and adjust the valve clearance when the engine is cold.
ras A+ = s~ 1,  REMOVE INTAKE AIR PIPE
, oy s 2. REMOVE INTAKE PIPE (See page EM—44)
MO WG L L ST .+, - 3. REMOVE CYLINDER HEAD COVER wrab

£ (See page EM—44)

SO A I PTRANIFY AT 14

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 Icose
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 -~~~ 777
(a) Check only the valves indicated in the illustration.
(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.
(2) Record the out-of-specification valve clearance
measurements. They will be used later to deter-

i No.3 : mine the required replacement adjusting shim.
INO. E‘;-“ Valve clearance (Cold):
P13037 Intake 0.20 - 0.30 mm (0.008 —0.0121in.)
Exhaust 0.25-0.35 mm (0.010 - 0.014 in.)

(b)  Turn the crankshaft pulley one revolution (360°) and align
’ the mark as above (See procedure step 4).
{c) Check only the valves indicated as shown. Measure the
valve clearance. (See procedure in step (a))

3 A Ve T T F N L S T PR

Al P
P13038 : e

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 0924864011
HINT:
Before pressing down the valve lifter, position the notch on the
exhaust manifold side.
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ENOINE WEUHANICAL —  VALVE CLEARANCE ™

, (3) Remove the adjusting shim with small screwdriver
™'~ and magnetic finger.

w‘mﬂm‘rw -

(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

Intake N=T+(A-0.25mm (0.010in.})
Exhaust N=T+{A-0.30mm (0.012in.})
(3) Select a new shim with a thickness as close as pos-

sible to the calculated values. 4

HINT: : ;
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
(1) Place a new adjusting shim on the valve lifter.
(2) Remove the SST. o
SST 09248-64011 j

(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

e
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< A . . . -
Adjusting Shim Selection Using Chart I - W «:;}3
INTAKE '
Installed shim thickness mm (in. ?
Fl8I3|22131513(2 (5812 5 R BRIBIEEE NERR BE e R 2 RlR IS R SIS RIRIFIEIE1E58I12 (28
Measured clearance SlSls|slslslslslclelslclslelslelclelslslcls|clsls clsisls|s slelels s clelsllelelsslsls|slelels
cleleieleleleieleieieieleicicleiel|eiele e icle|eie|gie|eieleleie e e|e(ele|eleiele|eieieie|eieleied
=1[=3{=3 [=] [=3{w] =] (=] [=1=11=3 (=} [=] (= =2[=2[=2[=] (=] olo|o|e oo
 BRIEEBRIEIREERIREERRBEEIEBER S E 3EBEEERRIERLE L ERERIRERE
L G T PR PN PN P ] D P P P e P D ] P RS PN PV P P 0N P D] ) g ) P ) PN O 1 1 O T 5 B el R B Rl B B Sl B G G U
0.000 - 0.020 (0.0000 - 0.0008) b1lo1loijot)o1le2s2josloslosjoslaslas[i it he[16l 60 6laslasp1 121211461466 R26R6P6l 7147
0.021 - 0.040 (0.0008 - 0.0016) o1jo1lo1lotl2la2la2loslosloela3la3lazy 111 [11laalaslaalt slis|1 6ja5jasias1 21121 jaelas k626266l 7la7]a 7131
0.041 - 0.060 (0.0016 - 0.0024) lo1lo1)01 01 o1 la2le2la2joslosjosla3la3fas1 1111111 ]a4las a4l 611 61 6jaslaslasp 1 1121 pele 66266 T T 71 B1
0.061 - 0.080 (0.0024 — 0.0031) b1)0101]01jo1}a2la2la2losloslosla3la3laslt 1]11]11]a4lkalsa]1 6] 61 slasjasiasie1 21121 uejas k626 R6R614 7] 714 7131 B1 31
0.081 - 0.100 (0.0032 - 0.0039) b1jo1j01}01]01[a2ja2joslosloslos3laaft1[i11]11]11}aalashi shiehe[16jaslas1 12121 las ke e Repel26la T 71 R1B1B1 44
0.101 - 0.120 (0.0040 - 0.0047) lo1l01jo1jo1101 42l 2josloslosloseala3li 1 i1 [11]11jaajsali s sl 6[16laslas1 2121 p1jasksepeReRels7la 731131314844
0.121 - 0,140 (0.0048 ~ 0.0055) 01]01 01 j01 42js2ja2lo6l06los a3l 3la3f1 1111]11]aajaalad 61 6[1 6lasaslasi21 P11 1assla 26 e sla 7la 773131 31 ]48/4 848134
0.141 — 0.160 (0.0056 - 0.0063) oto1)01 o101 2la2la2loslosloela3ealasli1|i1]i1jaalasjaalich 6[16ja5laslkasR1 21 21]46 14616126626 /4 7ja 7] 7131 B1131}48]48 14813636
0.161 - 0.180 (0.0063 ~ 0.0071) o1lo1lo1fo1lo1}a2la2le2o6loslosja3iaalaa]i 1h 111 aalealea]16h 8] 6la5a5las5 21 21]21 6 as 626 ]26]26 |47 10 74 7[31 31131 |4 Blas 1483636
0.181 - 0.199 (0.0071 - 0.0078) 0101 b1j01)01}a2je 206 oslo6loslasfaal 11 1111]11]aalaal1 s 6[16[16fas[as 2121121214646 26 snzshslunl:n 113131 j48l4836 /361363649
0.200 - 0.300 (0.007S - 0.0118) 11 | 11
0.301 - 0.320 (0.0119 - 0.0126) ls2jo6loslo6lo6la3la3l11]11]11] 1]aajaal1 6]1 61616552121 21121 1a6la6 6266268 7 7R 1 B1BI31 48]48 6laojaolatlatja1lat]a1]
0.321 - 0.340 (0.0126 ~ 0.0134) pelosjoslaslaslaaf 1h1}11alaajaalielic[16jaslasisi21212146la6 162626 6K 714 7]4713131 31148 pspslas]ssbemks sla141ja1]4141
0.341 - 0.360 (0.0134 - 0.0142) beloslalalasiiiji1]11jaalsaleatisi o)1 6}askslas1 2121 jaslaslacloeelela7e 7l 71313131 [eslaslasi3e 3636 la0kolaola |41 |41 141141
0.361 — 0.380 (0.0142 - 0.0150) osla3la3faal1 1)1 1]11144a4 ‘1§h6]1614“ s5l4si21 121121 46laslacel6eRela7ia7la7131131]31 uBlaslaslaeBe 6 leofagjagia 14141141
0.381 - 0.400 (0.0150 - 0.0157) lalazfi1fi 11 1fsalaalieliel16fislaslasla1j21]2121/a6ls6 26262626} 714 713131 3131 4848[36[36[36!36]49]4941 r1js1fa1la1
0.401 - 0.420 (0.0158 - 0.01665) 3l i1fi1fi1]aalaalichis)i o[t slaslasil21f21]21]a6jas 26662647147 131 13131 31]a8la8 36[36 363! 1ja1la1ja1ja1
0.421 - 0.440 (0.0166 - 0.0173) hap1}11jsafealssl efisfisjaslaslas1 1 [21]a6la6jac6 Re6la 7]a7]a7131 (31 31 |aglaslasi36 3636 149]a9 14041 |4 1141141 |41
0.441 - 0.460 (0.0174 - 0.0181) h1h1jaslaalssliclicliepslaslas2i2121]aslaclac 2662614 7471473113131 | glaslasl3eB6 36} ola1a1iatfalar
0.461 - 0.480 (0.0181 - 0.0189) h1jaalaalaali 6]t e[t slaslaslasie12121]a6laclesloe 26[26]4 7} 7] 7131 [31[31]48lasl8R6[36 3614 9laolesa 1 [ 1]41 ja1
0.481 — 0.500 (0.0188 - 0.0197) lsalaahi 6161 6l16laslasl21 2121 p1leckel2el6 26261 7]4781 B1B131 wpgpabsbebsksksm la1ja1[a1)a1 \
0.501 - 0,520 (0.0187 - 0.0205) haliel1sji6h elaslasptl1p1)211a6lesjo6l2626]26 0714 731 31131131 ]48le 836 ]36136 361 slasla1 a1 a1} 1]a1
0.521 - 0.540 {0.0205 - 0.0213) hslsl1elaslslasi2121]21laslaclasl26neR6la 7la 773113131 |48lasls36[36 36140} slagla1 a1 ]a 141 a1
0.541 - 0.560 (0.0213 - 0.0220) helelaslaslasi21 21121 46lacleel26R6la7la7l47B1 3131 elaslasBe3e3elaclaoagla1iatlatfa1}et
0.561 - 0.580 (0.0221 - 0.0228) helaslaslasi1 2121 }askeleepepelela7/a7ld7[31 31131 }48lasis]36[36 136140 slagla 1]41]a1 147
0.581 - 0.600 (0.0229 - 0.0236) lslasi21212121}46l46]2626]26 26la7]a7]31 13113131148 l48[36[36[36 36l 9l gola 1 @1 | 1] 1 [a 1
0.601 - 0.620 (0.0237 - 0.0244) asl1 p12121l6ckeR6]26P6]26147]47131[31[31[31]48l8l36[36[36136 49jasia 114114141141 .
0.621 - 0.640 (0.0244 — 0.0252) kil121laslaclas2626]26147]a 7471311313 1]48laslas 36 366 luslanjasia1 a1 la1 41141 ' .
0.641 ~ 0.860 (0.0252 - 0.0260) R1l21}aclaslache2626l47a7]a731[31]31]48l8la8B6 B6[361a0jaglaol 11414 1]a1}41 .
0.661 — 0.680 (0.0260 - 0.0268) 21laclaclacloebelela7]a7la7[a1 313 1}48l48]48[36]36136]49la0la0a1 [41]a1]41 o~
0.681 - 0.700 (0.0268 - 0.0276) aslasl26262626[a 74731 31 313 1]48ls[36]36[36 3614 olaola1 |41 41141141
0.701 - 0.720 (0.0276 - 0.0283) ue26P6626147]47131[3181[31148(48[36/36[36[36]49jaoa1]a1]a1 141441
0.721 - 0.740 (0.0284 - 0.0291) 26[26[26147}474 731131131 48|48|4§E6[3636]6949|49[41 kfatja1]aq e
0.741 - 0.760 (0.0292 ~ 0.0299) Pepsla7l47]47131 131131148/ 8148[36[36[36/4914 3 }48la 1 411414141 B
0.761 ~ 0.780 (0.0300 - 0.0307) pela7la7la7B31B1[31 a8kl R6R6[36l4ola0lao(a1]41141 141
0.781 - 0.800 (0.0307 — 0.0316) li7la7131B1]31 31laefaaepeR6 6} 1ja1ja1]a1}a1
0.801 - 0.820 (0.0315 - 0.0323) k7131 B1[31]kskseelepelkslagiat[a1a11a1 41
0.821 - 0.840 (0.0323 - 0.0331) B1131131}kekeksi3cpepeaololslat 41la1]41141
0.841 - 0.860 (0.0331 - 0.0339) B11311aslslas3el36peluolaokolatlarfa1faiat
0.861 - 0.880 (0.0339 - 0.0346) 31 48la8l48[36136[36/40/40l40l41 14141141
0.881 -~ 0.800 (0.0347 - 0.0354) aslagfei3e36Bckalsla1a1]a1}a1]41
0.901 — 0.920 (0.0355 - 0.0362) luslaseRel3elalscla1fatfar]ariat PO
0.921 - 0.940 (0.0363 - 0.0370) 3e[36p6lkalaspuala la11a1 41141
0.841 - 0.960 (0.0370 - 0.0378) 6[36149}49/49141141 141141141 bome e
0.961 — 0.980 (0.0378 — 0.0386) ggiatja1ja1 ja : ’ oot
0.981 - 1.000 (0.0386 - 0.0394) lolaglatiatjatlarlaq :
1.001 — 1.020 (0.0394 - 0.0402) wola1la1la1a1iad ) : : p
1.021 - 1.040 (0.0402 - 0.0409) aijatjafat1jat s New Shim Thickness
1.041 - 1.060 (0.0410 - 0.0417) la1jat1]a1lat A -
1.061 - 1.080 (0.0418 - 0.0425) fatjat Shim Thickness Shim Thickness
1.081 —1.100 (0.0426 - 0.0433) W41 . No. No.
%“f’j 01 | 250 (0.0984) | 46 | 2.95(0.1161)
"y £ ¥
A - | 42 [ 255(0.1004) | 26 | 3.00(0.1181)
4 3 06 | 2.60 (0.1024) 47 | 3.05(0.1201)
€ & . g4 LW ] - ,
(r° 43~ Tene i v+ £ | 43 [2.65(0.1043) | 31 [3.10(0.1220)
: i . [11 [270(0.-1063)| 48 | 3.15(0.1240)
44 1275(0.1083) | 36 | 3.20 (0.1260)
e e - . i
R s P 1 6 ¥4 1 16 | 2.80(0.1102) | 49 | 3.25(0.1280)
A
b 45 [ 2.85(0.1122) | 41 | 3.30(0.1299)
- — 21 | 2.90 (0.1142)

"?*Shlrxtake valve clearance (Cold):

0.20 - 0.30 mm (0.008 — 0.012 in.)
EXAMPLE: The 2.800 mm (0.1102 in.) shim is installed
and the measured clearance is 0.350 mm (0.0138 in.).
Replace the 2.800 mm (0.1102 in.) shim with a new-

No.21 shim.
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ENGINE MECHANICAL - VALVE CLEARANCE - s
 adiuetlic Shi N 1 :
Adjusting Shim Selestion Using Chart O N |
. fE \ \ H /‘ |
EXHAUST :
Instalied shim thickness mm (in.
T | A
PN B B i P P B [ P P N N R T A A R ) P P L B e (o R B e P P B P e e A e
e e e
_ Measured cloarance go'o'o‘oo‘o'do'o’o‘do’gdo‘ddo’ddo’ddddo‘ddddddgddddgg‘ggo‘o‘o‘o’ggg
8 8 8 3888§§ gﬁ ?j & 2|R(2(3]3(8 898§
N e
0.000 — 0.020 (0.0000 - 0.0008) 010101 Jo1101 42[42/42]42 la3la3ti1]11]44ad]a4]aa]16]16) laslaslo11211asla646]46/26[26]
0.021 - 0,040 (0.0008 - 0.0016) o1 Jo1 101101 Jo1 |4 2]42]42(06 )06 43l 1 i1 asfealaali6)1 61 6[a5 (a5 as |21 2121 14646146126 12626147
0.041 - 0.060 (0.0016 - 0.0024) lo1 01101 j01 jot [42}42[42i08 )06 |06 1111 [salsalaaie]16[16jeslasa5[21]21 121 jaslaela6 2612626147 47]
0061 0.080 (0.0024 - 0.0031) 1101010101 j42]42/42 la3laaf3i i 111 jealeajaalielis)i6lasjasiasi2i 21121 6126[26/26147147147]
0.081 - 0.100 {0.0032 - 0.0039) oTIoT 107t lo1 ialazle 2l 2loe os a3 a3la3leat1 11 [aa[aa s leshi 8116las a5 a5[a5 121 |21 46146 la6[26/26147[47]47147]31
| 0.101 - 0.120 (0.0040 - 0.0047) 5Tlo1lot ot ot la2laz 2 ez 606 4 3j43143ja3l11 [1 1144 [44(aa[a4 161 6]a514B 4514 21 [21146 146 la626]26[47[47[47147(31[31
I 0.121 -_0.140 (0.0048 -- 0.0055) 1o o1 o1 o7 [s2 4212 06 08 o643 [a3a3[1 11111 [salaalaalisli 61645 145 45[21 21 21 la6 261262614 7]a7}a7[31 3131 }a
T 0.141 -- 0.160 (0.0056 - 0.0063) 01101101 J01 jo1 [52}4 214206 0606 143]a3 4311 {1111 4444 af16/16{16]45[45145 121 [21 121 @lﬁ%:_ggzennum 13148
0.161 - 0.180 (0.0063 - 0.0071) 5110101 ot o1 [s2[a2[a 2106 s los43jaataafi1 i1 1 1jaaja [eal16]16]1 6]a5 |45 46 121 [21146J46148]26[2626147147]47[31 13131 148
0.181 - 0.200 (0.0071 - 0.0079) lo1lo1Jo1 o1 o1 4242142142 alaslasfaslin rialaajaalas1 81 6/as[a5las a5 [21 121 la6lasjasas 26f26/a7la7]a7a7(31 31 la8lasl4s]48]3
0201 0.220 (0.0079 - 0.0087) 0110110101 lo1 Ja2}e2]a2]a2l0s o6 43 }43J43j4311 1111 44144 161 6uslaslaslas2 21 a6[a61a6a6[26126147147:47]4731 [31 |48 148148]36[36
0.221 -- 0.240 (0.0087 - 0.0094) 01lo1101]01j01 142l42]a2 lo6la3lasiaafi [11]111aajaalea]i616 [16las a6 5 [21 21 21 46laclase6[2614747]47]31 31131 8148/36[36/364:
0.241_-0.249 (0.0095 - 0.0098) o1 101 Jo1jo1 42} 242)06 108 |06 }43143143{1 1111 1]44]44 144116{16/16 /45 45 1212146&“6F6|§ 6/47]47147 (3131 31 48) 6/3636[3j49]
T 0.250 ~ 0.350 (0.0098 ~ 0.0138) ]
0.351 - 0.360 (0.0138 - 0.0142) la2jos 3laah i i1 salsaieli 616/ 6psas 21 21 [21]21146146]2626/2612617[47131131[31131 48148 [36]49]anfa1 41]a1]a1[a1
H 0.361 - 0.380 (0.0142 - 0.0150) la2joslo6i06]a3j43143]11{11/11144)a4 4116116} 6145454621 [21121]46]46[46(26 126126 1471474731131 |31 lglasp36[36136149149}49
T 0.381 - 0400 (0.0150 - 0.0157) o6lo6la3laala3la311 11 jaa aalas laal16 1614515 ]45145 21 121 |46 laslselela7la7la747131 31 lasi3s[as40j40l49[49}41
0.401 - 0.420 (0.0158 - 0.0165) 061a31a3a3}43]11 111 |44l 4 a4 16]1 /4514546145 21 [21 46146 146146126]26 147147 [4714713131 148 l4sl48[3636! 494141
0421 - 0.440 (0.0166 - 0.0173) 3234311111 44 WAl |16]16 /1645515121 (21 121 |46 |46 146 26 2626(47[47147[31 131 B1 _gksbehslseas laola11l41]a1
0.441 - 0460 (0.0174 - 0.0181) 3laai[11 1 sajaalas]ie]1 611 s[asaslant2t 21121 ae e las 66264714 7147131 B1 1 48| h6[36/36149}48140}41 4141141141
{ 0.461 - 0.480 (0.0181 - 0.0189) 1111 [11]a4laa]aal16]16]16la51a5 a5 121 2121 lhels|z6]26[a7 4714731 111 48ls U8 laojagla1la1 ja1ia1 a1
0.481 - 0500 (0.0189 - 0.0197) 11111 a4 441aa 144 11 6 [18}45 s a5 a5 [21 121146146 46[4626126147 1471474731 31 148136136]49 4949149141 41141141 141
0.501 - 0520 (0.0197 - 0.0205) 114414 1sa (44|16 116145 |4545/a5121 1 [acj4elas a8 2647147 7147131 31148 lsolaglanlaglet j41j41 )41
0.521 - 0540 (0.0205 - 0.0213) 4144144[16 616[45]45145 1121121 jaslas s e 626l 7[a7le7[o1 31 [31 48148148 13636 agla1atla1ja1ia
0.541 - 0560 (0.0213 - 0.0220) l44}a4 1 611616 A5 AB 1511 121121 48]a6 |46 PE[26126147147147]31[3113) laslasiaslac 38 laalalania1 4114111 41
0561 - 0580 (0.0221 - 0.0228) 4416 6||s|45k545121 21 146146}46 I26la7la7la7[51 5131 148]48148[36/36[36]49]49 /48141141 141 |41 41
0.581 - 0.600 (0.0229 - 0.0236) 16]16]a545 5521121146 7j47j47147131(31 48 lus]36136]40[a0140]49]41 141 }41ja1 |41
0601 0620 (0.0237 - 0.0244) 16laslaslaslas2i [21]46146 ksIzslzs4747474731131 laal483636 /4949140140141 [41 41141 D e S
0.621 - 0.640 (0.0244 - 0.0252) 25450521 21121 [46}461462626[26]47147147(31[31[31 48 36]36]36]49ja0ia9l41 141 4141 41
0.641 - 0.660 (0.0252 - 0.0260) slas[21[21]21 46|46]§6%§26]2647474731 1131148 [36[36]a0lagiaslat a1 ]4141 )41
0.661 - 0.680 (0.0280 - 0.0268) jas[21121121]46] Dela7la7[a7[31 3114848 36| lagiatjatia1latat
0.681 ~ 0.700 (0.0268 - 0.0276) 211214646/ 6[26147]4714714731131 48 ls]36[36la0jasjaougiat |41 141141141
0701 - 0.720 (0.0276 -- 0.0283) 2146 ks]@%zsunn 713131 [asjasleslaszeizclaolaslaslaont 4114141
0.721 - 0.740 (0.0284 - 0.0291) 46| [26]2626/e7[47147[31 31 31 ABjasjas(3636 36140140 /40]41 41 41141141
0.741 - 0.760 (0.0292 - 0.0289) 46]46]26]26]26147]4 747131 31 1 la8l36[36[36 a0 aia0ja1 ja1 4114141
0.761__0.780 (0.0300 - 0.0307) la6[26126126]4 71474731 31131 befasl4olasaclat a1 ja1 141 41
0.781 - 0.800 (0.0307 - 0.0315) [26147]47147147]31]31 48 kabsbekslasw[as 11141141141
0.801 — 0.820 (0.0315 - 0.0323) la7ia7)a 716731 31148148 laglagjasjaolat i41}41 141
0.821 -- 0,840 (0.0323 - 0.0331) a7la747p1 3131 j48 48 36 laglaglatat a1 a1 a1
0.841 - 0.860 (0.0331 - 0.0339) la7]4731131[31 48148 36 kSM 414114141
0.861 - 0.880 (0.0339 - 0.0346) la7l31]31]31]asles a1 fatja1fat 4y
0.881 - 0900 (0.0347 -- 0.0354) 3131 kalas[sslssksksksksm a1 ja141jas
0.901 - 0920 (0.0355 - 0.0362) 1148148] n636j49lsalaolaolar a1 a1 141
0.921 - 0.940 (0.0363 - 0.0370) 18 l36136[aol40lanja1 la1[41]41 141
0.941 - 0.960 (0.0370 -- 0.0378) 148/48 36/ saskskslas 1141[41141J81
0.961 - 0980 (0.0378 - 0.0386) las[36]36/36[a0lagjaslat a1 a1 41141
0.981 - 1.000 (0.0386 - 0.0394) [36[36]49/49/49j49]41 4141 41 ]a1 ' .
1.001 - 1.020 (0.0394 -~ 0.0402) )! 1414141 . 1
7,021 - 1.040 (0.0402 - 0.0409) aslaslaolat[a1 11 a1 a1 New Shim Thickness
1.041 ~ 1.060 (0.0410 - 0.0417) Jagla1iarjatlar 41 : :
1,061 . 1.080 (0.0418 - 0.0425) asfa1]at]a1la1)a1 Shim Thickness Shim Thickness
7081 < 1100 (00426 - 0.0433) W jatlar e No. No.
1101 — 1.120 (0.0433 - 0.0441) a1la1las .
1311140 (00841 — 00443 T : 01 | 2.50 (0.0984) | 46 | 2.95 (0.1161)
Lis1 - 1150 (0045 - 0045y It o 42 [2.55(0.1004) | 26 [ 3.00(0.1181) ‘
H -
- 06 | 2.60(0.1024) | 47 | 3.05(0.1201)
o 43 | 2.65(0.1043)| 31 3.10 (0.1220)
| — - ’ ‘ 11 2.70 (0_1063) 48 3.15 (0.1240)
Fr 44 | 2.75 (0.1083) 36 | 3.20 (0.1260)
16 | 2.80 (0.1102) | 49 | 3.25(0.1280)
45 | 2.85(0.1122) | 41 | 3.30(0.1299)
| 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 is 0.390 mm (0.0154 in.).
Replace the 2.800 mm (0.1102 in.} shim with a new No.11

shim.
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ENCIRIWRSRRANERY” _  ROECHOATHEARE ™
INJECTION TIMING

EMOQK-02

INSPECTION

1.

INSPECT INJECTION TTMING'

Using mirror, check that the punching line of the injection pump
flange and the upper processing surface of the timing gear case
aligned.

(@)

ADJUST INJECTION TIMING

Remove the cylinder block insulator.

Loosen the bolt holding the injection pump to the injection
pump stay.

Loosen the 2 nuts holding the injection pump to the timing
gear case. _

Align the punching line and upper processing surface by
slightly tilting the injection pump. -

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

Torque: 32 N-m (330 kgf-cm, 24 ft.Ibf) 3
Reinstall the cylinder brock insulator. 1

=3



et EASINE MECHANICAL —  IDLE SPEED AND MAXIMUM SPEED

NTE] FIN ™ R IDLE SPEED AND MAXIMUM
o SPEED .
i " INSPECTION e

, 1. INITIAL CONDITIONS
betrannoo mafa nolfoubni vis Yo - (@) Engine at normal operating temperature
(b)y Air cleaner installed
(c) Al pipes and hoses of air induction system connected

A TS

hataannno v

sopulg o (d) All accessories switched OFF

’ ) ", (e} Allvacuum lines properly connected
v () 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 fhove smoothly. =

’
i
et

) ‘,‘;sn'.

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
noitevieutli en? 1o noifizog Anil ¥+ if the maximum speed is not as specified, check and replace the
injection pump (See page FU-15).
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' ENGINE MECHANICAL -

INTAKE CONSTRICTOR CONTROL

INTAKE CONSTRICTOR CONTROL

INSPECTION
1. INITIAL CONDITIONS

(a) Engine at normal operating temperature -

(b) Air cleaner installed

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

{e) All vacuum lines properly connected

{f) ECD system wiring connectors fully plugged
(g) Valve clearance set correctly
(h} Injection timing set correctly

2. CONNECT VACUUM GAUGES ™ 4
Using a 3—way connector, connect a vacuum gauge to the Fose
between the actuator and VSV. .

NOTICE: F

Always stop the engine when installing or removing the
vacuum gauge, or removing the vacuum hoses.

3. INSPECT COLD ENGINE CONDITION

(@) Start the engine. oY
anose] (D)  Check that the vacuum gauge in the chambers A and B
will not move.
. qote - Cee o0t tevel & HINT. r _ T
G -A no vacuum is loaded in the chamber, sub-throttie valve is fully
: q open. * . /' f}\ {’/‘Lﬂ -
fie - SR o : o .
o g 2B A g Cot i .
) RIS 892} |\
| » !r' = ¥ hE .. : . f'& ", K "}’-_\ i Il(:"'.}f.
R S FRCEIS TR ; o ! 7 \\ . // A
i T fwi e R
P - e ‘e -
(¢) Check the lever link position of the illustration.

Fully Closed

£ Fully Open

A11051

Standard:
Link is levered lowest position.
(Same position as that before staring)



EM-1¥
ENGINE MECHANICAL - INTAKE CONSTRICTOR CONTROL
e 4. INSPECT HOT ENGINE CONDITION 44
(@) Check that the vacuum gauge in the chambers A and B
will not move during idling.

e TIINar
o "' " As no vacuum is loaded in the chamber, sub-throttle valve is
Wi \)J fully open.
~ ‘ (o) When opening the throttle valve from idling condition,
R check that the vacuum gauges of chambers A and B will
e e \ ' i
T AGy A e '\‘19“'—? o ‘ raise.
-1_ ==~ {c) Check the link position of the lower diaphragm.
Wy, 7T P Standard:
& N G, Link is lowered to lowest position. o .
o ! (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
dmb . raise. .
. (e) Checkthe link posmon of the Iower diaphragm.
. e o Standard: Link is raised to highest position.
v e S HINT N ;
' B Vacuum is loaded in the cham%grs A and B of the diaphragm
a ) and sub—throttle valve will fully closed.
()  Afew seconds after the engine stops (IG OFF), check that
the vacuum gauges in the chambers A and B is at zero.
& (9 Checkthe link position of the lower diaphragm. ‘
¥ o Standard: Link is lowered to lowest position. ~imiT i
.. HINT:
] N N As the vacuum does not act in the chamber, sub~throttle valve
7 s fully open.
T 5. REMOVE VACUUM GAUGES . i |

7 Remove the vacuum gauge, and reconnect the vacuum hoses
r to the proper locations.
' 18104 g
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TIMINGBELT - | -

h\
EMORR-02
COMPONENTS . o
. VSV for No.1 Intake VSV for No.2 Intake
e VSV for No.1 Intake Constrictor Control  Constrictor Control
Constrictor Control Vacuum Hose Connector Connector

[ 20

Oil Filler Cap

B x10

PCV Hose

it

o for Intake
.mpsag%&g 1|8WO! ...© gggtsrt;ilor 5
No.2 Air Hose
i Clamp
Accelerator @ L 7 No.1 Camshaft

- Cable Bracket

% Timing Pulley,,.-“*.':,_-—"' '
20 (204, 15) ’
Timing Belt Cover Clip
49 Timing Belt

Timing Belt \__
Tensioner..--~

‘iﬁg/

_ )
ambs o . : rheart
[ N'm (kgf-cm, ft-Ibf) | : Specified torque |
vy ® Non-reusable part -k A1077S
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REMOVAL -
ad prirmit od HINT J |

A10776

hip 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 B )y
) < \\v,,,_,. \ v

TrIA

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

N 5
\ .
( \T\\"x‘—'{\:. | ,g\ - ﬁ“w Y H:;,
; ey
N s U
q N

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

e \"'- Tl
o~

2 v |

3. IF RE-USING TIMING BELT, MARK TIMING BELT —

\:"\

SINOTA

- HINT. {8} | = e~ o {d)
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. i
BTN N BA [T I N s
gy b ™y -
oginwwad (D) | ~ /A YN
o g muy (-
4.~ REMOVE TIMING BELT TENSIONER }

Alternately loosen the 2 bolts, remove them and timing belt ten-
sioner.

aLAAs
o a
S

1 ) o
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10 mm
Hexagon
Wrench

A10782

P11559

504839

A11215

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

oty

ot

6. REMOVE TIMING BELT -
Remove the timing beit from the camshaft timing pulley and
crankshaft pully.

\i

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

LA

VHa e

. 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. : o

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

(d) Disconnect the vacuum hose from thé 3-way (from vacu-
um pump).

. —rama s
. 7

(e} Remove the 4 nuts and seal washers™™ %"
()  Disconnect the 2 PCV hoses.
(g} Use pliers to pinch the ends of the clamp together until the
lock plate engages the catch.
Make sure the lock plate and catch are engaged securely.
(h) Remove the intake pipe and gasket.

1

L ‘.
[ . ~
{

A . M A A
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9. REMOVE CYLINDER HEAD COVER
Remov® the 10 bolts, 2 nuts, cylinder head cover and gasket.

e et gen o S e the mh

J?!

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.

()

H ?T < fa

A i
¥ oo K ﬁ

-fQ

3o :
(b) Using SST, remove the No.1 camshaft timing pulley. ~
SST 09950-40011 (09951-04010, 09952-04010,
SS8T S 08953—-04020, 09954-04010, 09955-04061)
oo (c} Remove the set key.

Alt471
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ENGINE MECHANICAL - TIMING BELT ==

EMI58-01

INSPECTION.

1. INSPECT TIMING BELT
NOTICE: ESRR ,
« 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 S |

+ 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: e

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

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

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

If necessary, replace the timing belt.

|

A ’

i

Lﬂrm | @

2. INSPECT IDLER PULLEY

~{a) Visually check the seal portion of the idler pulley for il

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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P22690

Protrusion

o) Y

hé 0 S / ’ P22743

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.

Ful

= Iy
We. .

(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 pfotrusion st the push Tod from the housing

end.
Protrusion: 8.1 — 8.9 mm (0.319 -0.350in.) - l
if the protrusion is not as specified, replace the tensioner.
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P12464

bo1 rlaug st dauig bns 2bnsd rlnd tiw anay
By

31

) L

A11090

P11558

EMORU-02

-

INSTALLATION
)

(a)
(b)

-

~ pulley.

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
~ N\ '
Temporarily install the No.1 timing pulley bolt.

Hold the hexagon wrench head portion of the camshaft
with a wrench, and tighten the No.1 camshaft timing
pulley boit. —
Torque: 98 N-m (1,000 kgf-cm, 72 TEIBH) = =

LY

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

,x’/

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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-NOTICE: ST I

Y Hexagon
.~ Wrench

A10779

()  Connect the vacuum hose to the acutuator of the cham-
Ber A.

(@) Connect the vacuum hose to the acutuator of the cham-

ndi ber B. .

(h) Connect the vacuum hose to the 3-way (from vacuum
pumpy.

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

control connectors.
. ’

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

Torque: 13 N-m {130 kgf-cm, 9 ft-1bf)

ey N é
|

5. SETNO.4 CYUINDERTO 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.

min l
. 310 i
Ty !

Ly {
OBHS.- :

S R SRR WIS TSR N—

6. / INSTALL TIMING BELT ~

The engine should be cold. s }\
HINT: | o i

! . s A i
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.

SR IpRSIIRa— SR

£n . . .

\ «:/

7. INSTALL TIMING BELT IDLER PULLEY SERERN ,

(a) Using a 10 mm hexagon wrench, install the washer and
timing belt idler pulley with the bolt. '
Torque: 35 N-m (350 kgf-cm, 25 ft.Ibf)

(b) Check that the idler pulley moves smoothly.

If it doesn’t move smoothly, check the idler pulley and washer.
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A10780

Hexagon
Wrench

P12462

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.

" e
o

9. ' INSTALL TIMING BELT TENSIONER
{a) Temporarily install the timing belt tensioner with the 2
bolts while pushing the idler pulley toward the timing belt.
(b) Tighten the 2 bolts.
Torque: 13 N-m (130 kgf.cm, 9 ft.Ibf)

IRV

O

{¢) Remove the 1.5mm hexagon wrench from the tensioner.

S

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. S~

If the marks do not align, remove the timing belt and reinstall it.
MRS QTS - EEE H a ,A\:

s mven. . o &X ) TN
-3 . (‘ )
P - -~ 7
i 2 o
T Jwﬁiwi 1 !?ﬂ'-‘-‘ﬁ"_{' Py s st B ; VAV
- . . B L
e _ B J
a ~0 /,/
o
{
-
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11. INSTALL TIMING BELT COVER

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

(b} Apply seal packing to the camshatft oil seal retainer and
- timing gear cover as shown in the illustration.

Seal packing: Part No. 08826-00080 or equivalent

s ULk : :
/ S o

P12639 o |

{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.

'

L

_ ~

.0}; e /{ //Aﬂ%‘i —
N
= SRV R _ RPN

-
o
i«

A10776 IR Ly &

id } : - I
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TIMING GEAR -

-\
COMPONENTS "
4 VSV for No.1 Intake VSV for No.1 Intake VSV fqr No.2 Intake
Constrictor Control Constrictor Control  Constrictor Control
J Vacuum Hose Connector Connector . TN

PCV Pipe

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

Filler Cap

]
R — !
1

- 1

e @ al

serizaw - :
PCV Hose J

No.2 Intake
Constrictor

Clamp F=) Control .=
()
No.2 Air Hose
Clamp £ _
. No.1 Camshatt ;
o Accelerator

Cable Bracket

[y

% Timing Pulley .- _

Timing Belt Cover  Clip

“\ l', L -
13(130,9) |

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

wop S Drive Beit
Fan

Water Pump Pulley
Fulid Coupling

O
]
S
=
[<7]
2
=
I
c
T
4

# Crankshatft Front Oil Seal

[363(3,700,268) |

) :
)) A\ ,m-’;"’%’mﬂ A ey G TR
4 @ , | Timing GearCover .-

Bearing Injection Pump
Drive Gear

Crankshaft
Timing Gear

‘ /

(S i)"" ® Injection Pump 9T 0 (i l \ f

. ;
Drive Gear Seal Snap Ring \\\\ o {{ i
Vacuum : No.2 Idler - y L\
Pump Sub Gear N~
No.1ldler Idler Gear . ~gqmuS m
Sub Gear l e

Snap Ring

| dier Gear Shaft . ¢ \‘,&:\\) ( C

19(195, 14) oY 4
[ 19(195, 14) | @ Q Wave Washer Y7o
b © IdlerGear

Wave Washer . . 3
Thrust Plat \dler Gear SPTN9 "" 3
rust Plate Spring N
N-m (kgf-cm, ft-Ibf) | : Specified torque - ’
¢ Non-reusable part ' -

* Precoated part A11091
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#

Vacuum Pump

P11675

SST 7= SST~

P11664

REMOVAL

NOTICE:

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

1. REMOVE TIMING BELT AND PULLEYS
~ (See page EM-13) \ L
2. REMOVE DRIVE BELT, FAN AND WATER PUMP
PULLEY (See page CO-5) T
. kS
[,{:'
3. REMOVE CAMSHAFT OIL sé\ﬁ HETAINER
Remove the 7 bolts and camshaft oil seal retainer.
08" | ﬂ “:*
_ - e
e .\#%.
4. REMOVE VACUUM PUMP Yo -
{a) Remove the vacuum hose. 3
{b) Remove the 2 nuts and vacuum pump.
(¢) Remove 2the O-rings. . = ;
 onR-Oe
LA muuasY
i ‘.? i1 =
1Y _
1y o . ey !-Z.Ea;ﬂ
5. REMOVE CRANKSHAFT PULLEY .
(@) Using SST, remove the pulley bolt and plate. ===
SST  09213-58012 x 2, 09330—00021 ’
 geD i ] AT
_supott 2 an
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P11668

O—Ring

P12111

(b) Using SST, remove the crankshaft pulley.
SST  09950-50012, (09951-05010, 09952-05010,

i 09953-05010, 09953-05020, 09954-05020)
e
- T / = ;
LR L Aty \K , ;
TIV . . foesos \\_ﬁ- /,.% e
AT

6.-21: REMOVE TIMING GEAR COVER A
(a) Remove the bolt, nut and washer and disconnect the vac-

uum pipe.

®) Remdvethe 13bolts and 2 nits. o e w o
T el -

AR alhh -
At fr , =
— | o
: | b et o7
Tt .@/
§omebenmgy o Gl .

(©) Using a screwdriver, pry out the timing gear cover.

""".if: Tt }
Mol - . . l
l

— 7 \Q)
Te2 N
Il ‘
.r'rmr.A ) __g_'ﬂ‘ ~ q_
(d) Remove the O—ring. BT
3
R
\-",
N -
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-8V st toannoozib k-

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-
1. 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. o

i ‘ /
{

vt --\. u

- A —e———————

(@) Remove the craPRENANT ARG gear <=

(1) Secure the idler sub—gears to the idler gear with a
service bolt. .
Recommended service bolt: Y
Thread diameter 6 mm
Thread pitch 1.0 mm
Bolt length 28.0 mm (1.10in.)

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

————

(b) Remove the 2 bolts, thrust plate, idler gear assembly and
idler gear shaft.
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P11682

Al1474

P18

o

’ ?—- Service Bolt
:

P11694

(b)

P11687

(c

Remove the injection pump drive gear. :
™) Using SST, remove the injection pump drive gear

set nut.
SST  09960-10010 (09962-01000, 09963-00600) |
(2 Remove the O—ring.

o~
R

-

% /o ke

L

g ity

spar (3)  Using SST, remove the injection pump drive gear.

SST 09950-50012 (09951-05010, 09952-05010,

-0 3 09953-05010, 09954-05020}

NOTICE: A
« Tighten the 2 bolts of SST more than 8 mm (0.31 in.).
+ Setthe SST so that it is balanced.

Y -
: \‘\_

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.

(c)

T

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

Ll

Using snap ring pliers, remove the snap ring.
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(d) Remove the wave washer.

(e) Remove the No.1 idler sub—gear.

(fy Remove the idler gear spring. -

() Remove the idler gear assembly from the vice and turn it
upside down.

B

No.1 idler
Sub—Gear

6 -

BN TN

(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.

2o 2 .

P11689 ATRETA

Wave {iY " Remave the wave washer.
Washer (k) Remove the No.2 idler sub—gear.

No.1 Idler ~ I Remove the idler gear spring. :
Sub-Gear 0 1 ° Pring )
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INSPECTION -

1.  INSPECT IDLER GEAR

(@) Using a cylinder gauge, measure the inside diameter of
K the idler gear.

A g dier gear inside diameter:
i " 44.000 - 44.025 mm (1.7323 - 1.7333 in.)
P11674
—Ne B A B N
(b) Using a micrometer, measure the diameter of the idler
gear shaft.

Idler gear shaft diameter:
=z 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: . - S
| 0.010 - 0.070 mm (0.0004 — 0.0028 In.)
P11676 Maximum oil clearance: 0.20 mm (0.0079 in.)

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

~L - o e eyq QO

AN N T
{‘X R i

- ) - K

mecion] 2. INSPECT INJECTION PUMP DRIVE GEAR BEARING
Pump Check that bearing is not rough or worn.

82;? If necessary, replace the bearing. (See page EM-31)

Bearing e

s “rRTIa

P11673
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& 3. CHECK BACKLASH OF TIMING GEARS
Using™a dial indicator, measure the backlash.
o Standard gear backlash:

0.02 - 0.15 mm (0.0008 — 0.0060 in.)
Maximum gear backlash: 0.20 mm (0.0079 in.)
If the gear backlash is greater than maximum, replace the gears
as a set.

Balance Shaft No.1 x Oil Pump : , Balance Shaft No.2 x Injection Pump

P11853 P11695 . : A .
P11652 P11671 P11670 i 209204
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IO ’ )

P11658

P11666

P11660

EM-31

RE&LAC EMENT

HINT: ' 7 |

There are 2 methods (a and b) to replace the oil seal as follows:
i [ AR ‘ : '
| o > 1

|
}gv.vm"- .,-J

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.

1 -~ 5 . )
§. T’aa - - . PR “’:::.'_ l

l ™ e

ori~ 12) " "Using SST and a hammer, tap in a new oil seal until

~ae- . its surface is flush with the timing gear cover edge.
ssT  09214-76011

ot (3)  Apply MP grease to the oil seal lip.

i -EF— {':2 . i\,,

(b}  If the timing gear cover is installed to the cylinder block:

(1)  Using SST, remove the oil seal. (s
SST 09308-10010, 08995020017 e 5
} SN '
To8 -

o S . AT e st el

W37 (2) Apply MPgreaseto anewoilseallip. <~ 1

(3) Using SST and a hammer, tap in the oil seal until its
surface is flush with the timing gear cover edge.
SST 09214-76011
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P11662

P11659

A11475
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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.

- 3b

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 oil seal lip. S0

5%

(b) I the timing gear cover is Instaled o e tytder dblock:
(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 oil seal until

its surface is flush with the timing gear cover edge.
SST  09223-78010 ,

A

o

. e
(o LT

[
LA Tae

! '

!
e - OV ~ge

:

3. .- REPLACE INJECTION PUMP DRIVE GEAR BEARING
{a) Using SST, remove the bearing.
SST 09950-40010 (09951-04010, 09952-04010,
09953-04020, 0995404010, 09955-04040)




ENGINE MECHANICAL - TIMING GEAR

ey

-SST

SST

P12381

(b) Using SST and a press, press in a new bearing.

S8ST 09214-76011, 09223-00010

(

il

el -

i

ini

L e
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Cut—Off Mark
PH1790
@ Idler
No.2 Idler - g'ef"
Sub-Gear pring
| Wave

Washer

P11686

Service Boklt

P11690

g

Pi1632

EM15-01

INSTALLATION

1. ASSEMBLE IDLER GEAR

(a) Mount the idler gear in a vise.

HINT: T

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

Be careful not to damage the gear.

! "‘-‘.. J—_
rRee

(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
P11885

P11687

P11693

() Remove the service bolt.
™y ~
¥ ! '
B !
NS e
e
. h— )
5 {E) e
= 304
() Install the idler gear spring. o 7
(k) Install the No.1 idler sub—gear.
()  Install the wave washer.
HINT:

Align the pins on the gears with the spring ends.

+
s
] ~.

13

b e e i et i

(m) Using snap ring pliérs, nstal the snap ring.

. . / ; .- T,
o =

i N
: _"/
R }j "'-
A —

. i

TOrsry

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

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

2. INSTALL TIMING GEAR _ =

(n)

NOTICE: :
«  The matchmark on each gear faces the front of the en
gine.

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

scratched or damaged, they cause noise.

i
{
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Engine Qil

P12094

{a) Install the crankshaft timing gear.

m

@)

(3)

With the crankshaft key groove facing upward,
install the crankshaft timing gear into the crank-
shaft. o N
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.

: T
? - N
‘ F VA
i-‘}B&F-“I / R B

“Install a'new O—ring to the injection pump drive

gear. . !

A:ELL Y i
. L

b

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

8: S8ST 09960-10010 (09962—01000, 09963-00600)
+j Torque: 64 N-m (650 kgf.cm, 47 ft-ibf) ;

oA

{c) Install the idler gear.

(1)

Coat the idler gear shaft with engine il as shown in
the illustration.
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. (2) Install the idler gear shaft to the cylinder block.

(4) "~ Align the thrust plate set bolt Fioles.

swap T i '
5

3 il

|

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

:;'.n'-‘:‘c’. ) :
A >
: * meestd et e
IF.
(5} Install the thrust plate with the 2 bolts. Torque the
bolts. N :
Torque: 50 N-m (500 kgf-cm, 36 ft.lbf) - 5 / \}
. o \‘>J/
N -
\\‘! ¥
Far (6) Renfove the service bolt. =~ ' 7
b , o,
Sy A
N f~\2r
#8779 1
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1o s e e -

CORRECT WRON

P12098

P11679

Pipe priest

3. INSTALL TIMING GEAR COVER L

(a) Mstall a new O-ring to the timing gear case.

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

~it-e  Using a non-residue solvent, clean both sealing
surfaces.

P

b
-
E - ™" ) '\\, Ty
i

(c) ~ Apply sea! packing to the fiming gear cover as shown in
the illustration. "
Seal packing: Part No. 0882600080 or eequivalen’.l=

. Install anozzle that has beencuttoa2 -3 mm (0.08
—0.12 in.) opening.

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

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

(d) Install the timing gear cover with the 13 bolts and 2 nuts.
Torque: 13 N-m (130 kgf.cm, 9 ft.Ibf)

i T ) T Ad
[ g

\A\ Yo L, b_) e

£

.
e s
l ST

[

(e) Connect the vacuum pipe with the bolt, nut and washer.
Torque: 13 N.-m (130 kgf-cm, 9 fi.1bf)
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P13335

P12236

R e e

4. . CHECK INJECTION PUMP DRIVE SHAFT THRUST

,  <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
(a) Align the pulley set key with the key groove of the pulley.
(b) Using SST and a hammer, tap in the pulley.

SST 09214-60010

ar

(c) Using SST, install'[and torque the plate bolt.
SST 09213-58012 x 2, 09330-00021

6. INSTALL VACUUM PUMP
(@) Install 2 new O-rings to the vacuum pump.
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(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)

Vacuum Pump .
PH&7% .
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CYLINDER HEAD
COMPONENTS

VSV for No.1 Intake VSV for No.2 Intake
Constrictor Control Constrictor Control
o S Connector Connector

| ) pnr—

fas » % . VSV for No.1 Intake i3

o / Constrictor Control
canTy 4 e Lapsdsg] alvx-
A PCV Pipe

s A "y ¥ Pcv Hose% .
e \’ e

f/ T 2 T Intake Pipe ——

o g
Clamp @I 12 (120, 9)‘_1_*0"

S A g\ Seal Washer
el No.2AirHose—B b '
P s @ Gasket

““-‘ Clamp——@ e \ i

Vacuum Hose

VSV for
No.2 Intake
Constrictor
Control

Exhaust manifold

Heat Insulator
;W

\_ Accelerator

i
[l
i
t
1
i
i
|
1
]
t
[l
[l
i
1
|

¢ - o [ - Rt
¥ W N -G poert \ Cable Bracket oty
@ L /E\% L " Turbocharger Heat N—
h / f‘ Insulator
. - ’ .\. |‘I
y 5 o[9000,28 |
H P ' ; “‘l '”;;*\ i
] 52 (530, 38) | ; g
* . Turbine Qutiet Elbow ’)FT O
Exhaust Manifold .

[

and Turbocharge &=\ ﬁ P‘y e .
Assembly ' ? ‘

& Gasket  Oug

Turbo Water Pipe 6. ¥
I %\ N ¢ e
‘a"l A ,?"’& R
3 8
¢ Gasket: 2
Water Bypass Hose s .
Turhocharger Stay =
N-m (kgf-cm, ft-Ibf) | : Specified torque
_ & Non—eusable part g T

A11469
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‘”2 \ - - -
P Injection Pipe
o ' o N 15 (150, 11)
[3(90,78in.1b1) | _

Cylinder Head Cover—e2

, Grommet
Glow Plug Wire J

17
®
.
)
B

Gasket

. Al A . | GlowPl
Cam§haﬂ p oA Coor:’1ec;jc?r e © Injection
o Bearing Cap £ < d Nozzle
b - ’ o O\ # Gasket
. , B0 et a Nozzle
¢ Grow Plug 54 (540, 40)
r_mf? . Camshaﬁ‘_—__'_ T | | [130130,10) ] | ~ Seat
: See page EM—64 || Cylinder Head: L
saripnW iga | 15t 39 (400, 29) = ; Fuel Hose

2nd Tum 90 *
Camshaft Qil | 3rd Turn90 °
Seal Retainer

No.1 Camshaft

Timing Pulley > ] Mg RS
& @ #Cyiinder ~ 1,

Head
Gasket

;=" VacuumHose Clamp

ooy

Timing Belt Cover

Intake Manifold
n 29 (290, 21)
@ X

Jred
ATy
C|Ip—"® ‘:._,_-':

P Oil Dipstick
i Guide Assembly
| dio

3 ~ndit

i Throttle Position
Timing Belt Sensor Connector

Gasket
Clip Check
) s Connector
L& b _ ’ e ' )
) ; 5 Timing Belt & Gasket _._@ 3y ) v
—a Tensioner - e
e :
; 4

/

Water QOutlet

| N-m (kgf-cm, ft-Ibf) | : Specified torque ;
¢ Non-reusable part e - e e
* Precoated part

Y A10136
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Engine Hanger

Cylinder Head

Shim——&

Combustion Chamber—@

Coedn

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

¢ Non—reusable part
, % Precoated part

€3——— Adjusting Shim

3

gB—— Keeper

&—— Spring Retainer

{o
%— Valve Spring

[

@—8 Spring Seat

5 ¢ Qil Seal

Valve Lifter

Valve Guide
Bushing

P
. &
i 7,‘._ {‘_‘\ .

Semi Circuler Plug

:$

e

it
H

& Gasket

™~
:
il

|

L

|

!

i

.

1

1

.

.

1

1

!

1

1

!

1

| J
1

) o p—————
]

!

!

(et

A11067
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P11700

- i
amceDghs Me L PR -

EM150-01

REMOVAL
1.  DRAIN ENGINE COOLANT

Le O

=

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) AT

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

(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.

(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)

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

der head.

REMOVE TURBOCHARGER (See page TC-6)

W

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

e AR

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.

k1 i
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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 thel engine wire clamp from the venturi. '

!

I 7 .
Ey

H

1 : o

| . e
iﬁz-e}hw : et

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

o3t

H

"
; = O

- - y i

o~

e ——. .

7. REMOVE NOZZLE LEAKAGE PIPE
(@) Disconnect the fuel hose from the return pipe.  *~
(b) Remove the 4 nuts, nozzle leakage pipe and 4 gaskets.

[ , o
% AL 2 u)/
asiors P ‘ v
8. REMOVE INJECTIONNOZZLES ~~ =~~~

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

HINT: . -

Arrange the injection nozzles in correct order.

Aprld e
9. REMOVE TIMING BELT COVER -~. .- ; t

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

v

' TN
i ' PR b

L

T!.‘.t‘-..-,.-...-._‘ .
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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.

10 - ; l \ | ;f;-

11. - IF RE-USING TIMING BELT, MARK TIMING BELT
HINT:

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

P e ———— -

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

13. REMOVE TIMING BELT

-{a) Turn the crankshaft 90° counterclockwise.

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

(o) Remove the timingbelt.

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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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.
rv;
4

o~

b & aryr af -

|
|
|
|

(b) “USing SST, féMove the timing pulley. '
SST 09950-40011 (09951-04010, 09952-04010,
09953-04020, 09954-04010, 09955-04061)
{c) Remove the set key.

17. REMOVE CAMSHAFT OIL SEAL RETAINER

(a) Remove the 7 bolts holding the camshatft oil seal retainer
to the cylinder head.

(b) Pry out the camshaft oil seal retainer.

18. REMOVE CAMSHAFT

(a) Uniformly loosen and remove the 10 bearing cap bolts in
several passes in the sequence shown.

(b) Remove the 5 bearing caps and camshaft.

HINT:

Arrange the bearing caps in correct order.
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- 19. REMOVE GLOQW PLUG CONNECTOR AND GLOW
PLUGS (See page ST-4)
i NOTICE: 5
This engine uses ceramic glow plugs. To prevent damage
T " to the glow plugs, do not remove them unless necessary.

AR

2 81016181311 5 3 20. REMOVE CYLINDER HEAD
lj ] (a) Uniformly loosen and remove the 18 cylinder head bolts,

Q 2, () o

2 in several passes, in the sequence shown.
° g @9 i?r NOTICE:

Head warpage or cracking could resuit from removing

8 NE .o , bolts in incorrect order. . N
= : 3| L o
i

46 12141715 9 7 1 !

S04844

T, .
Kt . - - a8 b ot A

(b) - Lift the cylinder Head ttbm the dowels oh the tylinder
block, and place the head on wooden blocks on a bench.

HINT:

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

tween the cylinder head and block.

NOTICE: B

Be careful not to damage the contact surfaces of cylinder

head and block.

lrv!r.l
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A11092

A11094

P12197

A11096

DISASSEMBLY

1. “REMOVE ENGINE HANGER -
Remove the engine hanger from the cylinder head.

2. REMOVE WIRE CLAMP BRACKET -

3. REMOVE WATER TEMPERATURE SENDER GAUGE

.
o 2 I
| SN AN

o

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

T v

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

. : i ~t

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  09208-48010

HINT:

Arrange the combustion chambers in correct order.

8. REMOVE SEMI-CIRCULAR PLUG 1

Remove the semi—<ircular plug. /

apr o2

L el b e = . [
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Gasket Scraper

e iE off

P11637

~rif mon nods-

& Yo gifo Jege
sviBvY 1 yoedt

Guide

O Bushing
'

P11727

- o

INSPECTION. i
1. CLEAN TOP SURFACES OF PISTONS AND CYL-
INDER BLOCK

(@) 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. R

(b) Remove all the gasket material from the top of the cylmder

block. i I

NOTICE: o . :

Be careful not to scratch the surfaces.

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

CAUTION: 4

Protect your eyes when using high—compressed air. l

— 5|

2. REMOVE GASKET MATERIAL ;
Using a gasket scraper, remove all the gasket material from the
cylinder block contact surface. ,
NOTICE: ¥
Be careful not to scratch the cylinder block contact sur-
face.

Iy

SRS

]

3. CLEAN COMBUSTION CHAMBERS

. Using a wire brush, remove all the carbon from the combustion

chambers.
NOTICE: 2 e l
Be careful not to scratch the cylinder block contact sur-
face. i i o
A L jﬁ/ S
PR —— (U

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

-
e —————" SO
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5. CLEAN CYLINDER HEAD o e
Using™soft brush and solvent, thoroughly clean the cylinder
head. | ' —;—?— | “;‘:'“?.. /f
ST\ e A N
- ;\f‘ T w
AT0HG ' R P Sy
P11636 R lw : B . \\\“jr

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.

o emee - -n.;_,‘m! ‘g - \\
T} ! - \\‘\‘ 5
T L N \
. ’ S
il ’ -, L . M,
. L = T
R, ol & P ;“.\%\
= . "“‘"vﬁ(.- o b
ot fon : N -~
. ey \-J'.. P
. \ /“ _‘Z
e - Y 4
P11628 L oA
P11627 ey o~ -l
7. % INSPECT FOR CRACKS T

EMO580

. Using a dye penetrant, check the combustion chambers, intake

ports, exhaust ports and surface contacting the cylinder block.
If cracked, replace the cylinder head. i

0i jon |- ey
1 o - . u‘-___.‘::rj’-‘ /;‘
RO
o S > i
<y 5\‘ \\\‘\\f :E / fv

8. -+ CLEAN VALVES & -

(a) Using a gasket scraper, chip off any carbon from the valve
head.

(b) Using a wire brush, thoroughly clean the valve.
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BMS5E87 P11729

™ Guide Bushing

w
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. EMO983 EM0964

200052
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INSPECT VALVE STEMS AND GUIDE BUSH™GS

(@) -Using a caliper gauge, measure the inside diameiex of the

oy

guide bushing.
Bushing inside diameter: ' : '
8.010 - 8.030 mm (0.3154 — 0.3161 in.) '

{
l P ' l
. . I '

(b) Using a micrometer, measure the diameter of the valve
stem. )
Valve stem diameter: - |
Intake 7.975— 7.990 mm (0.3140 - 0.3146 in.)
Exhaust 7.960 - 7.975 mm (0.3134 —0.3140 in.)

(c)

Subtract the valve stem diameter measurement from the
guide bushing inside diameter measurement.
Standard oil clearance: B

Intake 0.020 — 0.055 mm (0.0008 — 00022 in.)

Exhaust 0,035 - 0.070 mim (0.0014 - 0.0028 in.)

Maximum ol clearance:

Intake 0.08 mm (0.0031 in.)

Exhaust 0.10 mm (€.003% in.}

If the clearance is greater than maximum, replace the valve and
guide bushing. (See page EM-59)

° o
! e ——-l

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° . ; {
Rt __ ;o
445° | e A SN
N A o
" e emo180 T moar{  HUQ o e
) temo o
(c) Check the valve head margin thickness. _ o
. Standard margin thickness: S
} (__\-' _ R Intake 1.6 mm (0.063 in.)
b L 7.1 Exhaust 1.7 mm (0.067 in.}
mhem ey

:

PP I

Margin Thickness

v

[/

:

EMD181

Minimum margin thickness:

Intake 1.1 mm (0.043 in.)

Exbaust 1.2 mm (0.047 in.)

If the margin thickness is less than minimum, replace the valve.
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- ’.'.3"'\

Overall Length

EM2534

EMO183 P11630

IN15-19mm .
EX1.8-2.2mm

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.

:
¢
H
H

'l | i
) A t |
Genfd ebEEl T T hirrte a0

[, e —— e

ISP N
|

(8) 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: — i —1

Do not grind off more than minimum overall length.

: : [
i ‘ el

11.  INSPECT AND CLEAN VALVE SEATS
(@) Using a45° carbide cutter, resurface the valve seats. Re-
move only enough metal to clean the seats.

[ B

i S ﬁa..“......l

(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.

=~ o ¥ Check that the seat contact is in the middle of the

valve face with the following width:

1

Intake 1.5—1.9 mm (0.059 — 0.075 in.}

Exhaust 1.8-2.2 mm (0.071 — 0.087 in.)

If not, correct the valve seats as follows:

(1)  If the seating is too high on the valve face, use 30°
e and 45° cutters to correct the seat. _
v = - i

A A3

+ ot —_—cor . - + ew—— v e ——

§
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P11634

Deviation

EM0889

J

EMO801

EM0281

(2) If the seating is too low on the valve face, use 60°
~ and 45° cutters to correct the seat.

.5;

{d) Hand-lap the valve and valve seat with an abrasive com-
pound.
(e} After hand-lapping, clean the valve and valve seat.

i 4
b

12. INSPECT VALVE SPRINGS :

(a) Using a steel square, measure the deviation of the valve
spring.
Maximum deviation: 2.0 mm (0.079 in.)

If the deviation is greater than maximum, replace the valve

spring.

(b} Using a vernier caliper, measure the free length of the
valve spring.
Free length: 48.54 mm (1.9110 In.) ~

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

"

L
~ A}
.

i

3

(c) Using a spring tester, measure the tension of the valve
spring at the specified installed length.

Installed tension: A

301 - 332 N (30.7 — 33.9 kgt, 67.7 — 747Ibf) §

at 37.0 mm (1.457 in.) i

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

4

e
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13.
()
(b)

INSPECT CAMSHAFT FOR RUNOUT
Place the camshaft on V-blocks. P ————
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. " ‘,
me2F 3 W

_ t""‘"”’:‘: i -8B

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

Intake 54.810-54.910 mm {2.1579 - 2.1618 in.)
56.140 — 56.240 mm {2.2102 - 2.2142 in.}

Minimum cam lobe height:

Exhaust

intake 54.39 mm (2.1413in.)
Exhaust 5§5.72 mm (2.1937 in.)
If the cam lobe height is less than minimum, replace the cam-
POMDQRWY * shaft. e
isivel}
sl et wah ardt o i
Yeme ively o _ :
2i nu arit M| | “m‘*-»
A o -
15. INSPECT CAMSHAFT JOURNALS

3
LY
.ft / - l
0
N Camshaft
\\ Bearing
Y A11101

Using a micrometer, measure the journal diameter.

Journal diameter:

27.969 ~ 27.985 mm (1.1011 - 1.1018 in.) 2
If the journal diameter is not as specified, check the oil clear-
ance.

ST

16. INSPECT CAMSHAFT BEARINGS
Check the bearings for flaking and scoring.
If the bearings are damaged, replace the bearing caps and cyl-
inder head as a set.
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Plastigage

At102

A1119

EM2196

17. INSPECT CAMSHAFT JOURNAL OIL CLEARANCE

(@) -Slean the bearing caps and camshaft journals.

(b) Place the camshaft on the cylinder head. :

(c) Lay a strip 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.1bf) _ :

NOTICE: g

Do not turn the camshaft.

() Remove the bearing caps.

()  Measure the Plastigage at its widest point. '_
Standard oil clearance: sl i
0.025 - 0.062 mm (0.0010 — 0.0024 in.) ‘

t Maximum oil clearance: 0.10 mm (0.039 in.) I

If the oil clearance is greater than maximum, replace the cam-

shaft. If necessary, replace the bearing caps and cylinder head

asaset. = . e

(g) Completely remove the Plastigage. P i

=

18. INSPECT CAMSHAFT THRUST CLEARANCE
(@) 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 is greater than maximum, replace the
camshaft. If necessary, replace the bearing caps and cylinder

head as a set.
19. INSPECT VALVE LIFTERS AND LIFTER BORES

. {a) Using a caliper gauge, measure the lifter bore diameter

of the cylinder head.
Lifter bore diameter:
40.930 - 40.950 mm (1.6114 — 1.6122 in.)

(b} Using a micrometer, measure the lifter diameter.
Lifter diameter:
40.892 - 40.902 mm (1.6099 — 1.6103 in.)
(c) Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.038 — 0.063 mm (0.0015 — 0.0025 in.)
Maximum oil clearance: 0.08 mm (0.0031 in.)
If the cil clearance is greater than maximum, replace the lifter.
If necessary, replace the cylinder head.
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20. INSPECT INTAKE AND EXHAUST MANIFOLDS
Using-a precision straight edge and feeler gauge, measure the
surface contacting the cylinder head for warpage.

Maximum warpage: 0.40 mm (0.0157 in.)
If warpage is greater than maximum, replace the manifold.

B YT

/ i\: o - /
P M 2 : -
= .

nre

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.

£ e
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REPLACEMENT .

1. REPLACE VALVE GUIDE BUSHINGS |

(a) Using SST and a hammer, tap out the guide bushing.
SST 09201-60011

a1 |

S O i =

e

. e

(b) Using a caliper gauge, measure the bushing bore diame-!
ter of cylinder head.

[ A
Y A11098

_ (c) Select a new guide bushing (STD or O/S 0.05). ‘ '%

Both intake and exhaust If the bushing bore diameter of the cylinder head is greater than

g_ushing bore Bushing size 13.027 mm (0.5129 in.), machine the bushing bore to the fol-
iameter _mm (in.) lowing dimension: !
13.000 - 13.027 Use SST Rebored cylinder head bushing bore dimension: !
(0.5118 — 0.5129) se . !
: : 13.050 — 13.077 mm (0.5138 — 0.5148 in.) :

(15-5015304"_ 1035212) Use O/S 0.05 If the bushing bore diameter of the cylinder head is greater than

. : 13.077 mm (0.5148 in.), replace the cylinder head.

V03700

(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

;
e

(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: ™
4 There are 2 methods (a and b) to replace the oii seal which are
as follows:
{a) If the camshaft oil seal retainer is removed from the cylln-
der head:
(1) Usinga screwdriver, tap out the oil seaf

P12467 :L' " !

-

41 (2)  Using SST and a harihier, tap in a new seal until its
surface is flush with the oil seal retainer edge.
SST 0922346011 !

(3} Apply MP grease to the oil seal lip. E "ﬂk\:)
/

& e
P12457 500:1 TNNA

(b) + If the camshatt oil seal retainer is installed to the cylinder
head: wu: s o SR
(1) Usinga screwdriver, pry out the oil seal. @

NOTICE: e

Be careful not to damage the camshatft. Tape the screw-

driver tip. i : R

LEUL e T

L.H__“,_ R S ~

aoTeN

ol !

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

(3) Using SST and a hammer, tap in the oil seai until its
surface is flush with the oil seal retainer edge.

88T 09223-46011

“‘“ﬁ “y

*.\\“ ‘}_

P11610 : n .




| . REASSEMBLY T
L HINTT ——
«  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.
] e nid

ENGINE MECHANICAL - CYLINDER HEAD

i 7/\()00 u

L R .
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i 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). e 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.

a1 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 0.0008 ~ Minus 0.0008) No shim required
Minus 0.03 : :
(Minus 0.0012) 0.05 (0.0020) or no shim required

Minus 0.04 — Minus 0.07

T S ;% (Minus 0.0016 — Minus 0.0028) 0.05 {0.0020)

RER Minus 0.
* ) {M":E: 0 Ogg 0 0.05 (0.0020} or 0.10 (0.0039}
Lo Minus 0.09 — Minus 0.12 S t
- }gr,i _ (Minus 0.0035 — Minus 0.0047) A 0.10{0.0039) el

“ar: .. 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:
Install the combustion chamber back in its original posi-

S BRE T VTRV G EASTThet T tion.

¢\ ;

—_— |
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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.

{cy 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. ’
Shim thickness:

0.05 mm (0.0020 in.) - "
inas- 0,10 mm (0.0039 in.) - )
If the protrusion is greater than specification, replace the cham-
ber and recheck the protrusion.

i Yty 3 - B TR S
j
!
. {: k-"- 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.

{f) Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST  09202-70020 (0920200010}
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Y ) A11107

A11092

A11065

(g) Using a plastic—faced hammer, lightly tap the valve stem
“ip to assure a proper fit. : ,

. INSTALL VALVE LIFTERS AND SHIMS

(@) Install the valve lifter and shim.

(b} Check that the vaive lifter rotates smoothly by hand.

5. INSTALL WATER TEMPERATURE SENDER GAUGE
6. INSTALL WIRE CLAMP BRACKET

[’
i
AU I S S

. T

7. " INSTALL SEMI CIRCULARPLUG

(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.

JREET—

L2 u _;‘,-‘4
; - e

5

e g s e e =

prireahd
w1 .
i

8. INSTALL HEATER WATER INLET PIPE {

- Install a new gasket, the heater water inlet pipe with the 2 nuts

and bolt.

A - |

9. INSTALL FRONT ENGINE HANGER
Instalt the front engine hanger to the cylinder head.
Torque: 41 N-m (420 kgf-cm, 30 ft.1bf)
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X Measuring Point

Measuring

ﬁ: Protrusion
P11866 ‘

EMBE28 709218

Tip
ERE 1. -

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
slightly before TDC. YN ;
(3) Place a dial indicator on the cylinder block, and set
the dial indicator at 0 mm (Q in.).

HINT:  orap ican - R 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. N e sy

(5) Measure each cylinder at 2 places as shown in the
illustration, 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.

N T ' [ e B

s
(/‘

\
NN R
\
\\\1
™,
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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~ 0.80— 0.90 mm {0.0315-0.0354 in.)
Hole number "3” 0.90 — 1.00 mm (0.0354 — 0.0394 in.}
Hole number 5" 1.00 —1.10 mm (0.0394 — 0.0433 in.)

Select the largest piston protrusion value from the mea-
surements made, then select the appropriate cylinder
head gasket according to the table below.

Piston protrusion  mm (in.) Gasket size
0.08 — 0.12 (0.0031 — 0.0047) Use "1”
0.13-0.22 (0.0051 — 0.0087) Use "3"
0.23 - 0.33 (0.0091 — 0.0130) Use "5"

2. 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.

T

A

3. PLACECYLINDER HEAD ON CYLINDER BLOCK 1

. (&) Place a new cylinder head gasket in position on the cylin-

der block.
NOTICE: | N
Be careful of the installation direction. - i
(b} Place the cylinder head in position on the cylinder head
gasket. ; |

A 7 vt
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Y A11109
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Alma

4. INSTALL CYLINDER HEAD BOLTS

HINT™

» The cylinder head bolts are tightened in 3 progressive
steps (steps (b), (d) and (e)}. y

« = If any bolts is broken or deformed, replace it. .

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

(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-lbf)

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

(d) Retighten the cylinder head bolts 90° in the numerical or-
der shown.

(¢) Retighten cylinder head bolts by an additional 90°.

()  Check that the painted mark is now facing rearward.

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 )
) \
(b) Install the 5 bearing caps in their proper locations.
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EN-7

{c) Install and uniformly tighten the 10 bearing cap bofts n
~several passes in the sequence shown.
Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)
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 arazor 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 material.
« Using a non-residue solvent, clean both sealing
surfaces.

T

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 cuttoa2—3 mm (0.08
—0.12 in.} opening.
HINT:
Avoid applying an excessive amount to the surface.
»  Parts must be assembled within 5 minutes of ap-

P12gas plication. Otherwise the material must be removed

and reapplied.
«  Immediately remove nozzle from the tube and rein-
stall cap. 3 |

coior by
"Rahgsive

S04549

(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-bf)
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P22744

8. INSTALL NO.1. CAMSHAFT TIMING PULLEY

(a) ‘“tstall 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)

AT, S bbb ¢

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.

e e Yans

¥ !_Brﬂ:_m

11. INSTALL TIMING BELT

_NOTICE: &

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, pass a 1.5
mm hexagon wrench through the holes to keep the set-
.7 ting position of the push rod. e
(c) Release the press. S

.
{7
.

AN
Y
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13. INSTALL TIMING BELT TENSIONER
(a) Temporarily install the timing belt tensioner with the 2
~» bolts while pushing the idler pulley toward the timing belt.
(b} Tighten the 2 bolts.
Torque: 13 N.-m (130 kgf.cm, 9 ft.Ibf)
(c) Remove the 1.5 mm hexagon wrench from the\\nsuoner.

o F
Yy

: [ . f \ & ) f"_‘\
Wl fagduod

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.

acks

15. INSTALL TIMING BELT COVER

-(@) 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. g
Seal packing: Part No. 08826-00080 or equivalent
(¢} Install the gasket to the timing belt cover.
(d) Install the timing belt cover with the 4 seal washers, bolts
and 2 clips.
16. CHECK AND ADJUST VALVE CLEARANCE
(See page EM-4)
17. INSTALL CYLINDER HEAD COVER sy _l
(a) Remove any old packing (FIPG) material. : :
(b) Apply seal packing to the cylinder head as shown in the
illustration. :
Seal packing: Part No. 08826-00080 or equivalent |
(c) Install the gasket to the cylinder head cover. ?
(d) Install the cylinder head cover with the 10 bolts and 2
<+ pauts. Uniformly tighten the bolts and nuts in several
+ PAsSses. - _ 4
Torque: 9 N-m (90 kgf-cm, 78 in. Ibf)
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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.

i B AR A L

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.

F e

P
20. INSTALL INTAKE MANIFOLD R A
(a) Place 4 new gaskets in position on the cylinder head.
NOTICE:

Be careful of the installation direction.

(b) Connect the oil dipstick guide assembly.

i

syeTa

{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.

oo
- e

aAx 5
. o
i

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. ,

{¢) Connectthe engine wire clamp. . | T

22, INSTALL INJECTION PIPES (See page FU-13)

23. INSTALL TURBOCHARGER (See page TC-16)

i
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24. [INSTALL INTAKE PIPE v
(@) Imstall the VSV for the No.1 and No.2. intake constrictor
= 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.
i (d) Connect the intake pipe and PCV hose.

¢
LR RS « IR S ‘

(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. _

()  Install the 4 seal washers and nuts. %
Torque: 12 N-m {120 kgf.cm, 9 ft.Ibf) o

(g) install the vacuum hose clamp with the bolt to the cylinder
head. i

P11700

Il s . et

(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
pump).
(k) Connectthe VSV for the No.1 and No.2 intake constrictor
_ . control connectors. o )
0) sss] 25. FILL WITH ENGINE COOLANT |

26. START ENGINE AND CHECK FOR LEAKS :
. 27. RECHECK ENGINE COOLANT LEVEL AND OIL LEV-
s . EL
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CYLINDER BLOCK

“
COMPONENTS
Alternator |
: s p N Alternator Bracket e
Water Pump Engine Speed

=Y Sensor Gonnector

Water Pump Cover -
Drive Belt a o - B -

" Cylinder Block
Insulator

i

| Injectioﬁ Pump

[ 0'-
Spill Control
Valve Connector

Jus
Connector Resistor
Connector

Fan

s
[
L]

t

|

‘ - @ Fus! Temp.
; hd ~Vacuum Pipe cS:ensor
4 @ Gasket | onnector
“ g i 5 Timing Control
¢ Gasket $o = /‘ ?A @\ Valve Connector
cF-
Qil Cooler 4@_‘/6 [0/~ T i ¢ Qil Filter
N | y a ; : . .
. : FRon! Qil Pressure Switch
¢ Gasket S ek «4@%@7 Connector
Praos
Qil Caoler Cover A2

Engine Wire
Clamp

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
v @ Non—eusable part Engine Qil Drain Hose

Bo499
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RELEngine Mounting Bracket

@a\%

0 O—Rlng '
; Thermostat _

ar Alternator

. LH Engine
Ajusting Bar .-

Mounting Bracket

Driven Bracket

Relief Valve

[y

.
-

eme” # Gasket
Oil Pump
Snap Ring (Timing Gear Case)
No.2 idler ~
gedonpsed  Sub Gear =  '

Idler Gear
50 (500, 36) No.1 Idier

Sub Gear =
STV :
Snap Ring \, Idler [13(130,9) | ..
f\ ) Gear' .
Q D4R Wave Shaft; RS : ~ Bearing

- __l.__-___-______.___-_-____

. dler Gear Washer P .
b Wave \dler Gear Spring Timing Gear Cover
Washer P9 - , ‘
Thrust _ ("M S
Plate # Crankshaft )
Front Oil Seal S Injection Pump
Drive Gear
Crank Shaft
Timing Gear

Crankshat Pulley
[363 3,700, 268) | —® .—w ‘ﬁ
)

Plate WaSher M Vacuum ®_’ |nlect|on Pump oL TTEH A T n .'“'M. ]

L Pump Drive Gear Oil Seal e
| N-m (kgf-cm, ft-Ibf) [: Specified torque & O-Ring i “*’
y ® Non—reusable part 509500
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Piston Ring {No.1 Compressio S . , ‘
Piston Ring Piston Ring (No.2 Compression)
(Side Rail and Expander) piston Pin }
Piston 0 Snap Ring L%
€ Snap Ring——¢

©— Connecting Rod Bushing Flywheel
Connecting Rod Cylinder Block Qil Orifice

& QOil Seal _..
Connecting Rod Bearing
A :
RH Balance Shaft

Balance Shaft
Thrust Washer _.

B UpperMa]n Rear Qil Seal Retainer
1 Bearing i Cylinder Block

LH Blance Shaft --- 37& %f\ . Upper Crankshaft
Balance Shaft o|| Nozzle Thrust Washer

Driven Gear Crankshaft

Check Valve -

' %7 Lower Mam 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) A Lower Crankshaft 2nd Turn 90°
neAn i L& Thrust Washer - ¥
< $Gasket '

[l %
.. g

| 8(80,69In.-1bf)

¥ 3 -

g0 mnitnaingd

16 (165,123)

.

. QGaSket__@ m— Low Engine Qil Level
- Warning Sensor Connecotor

m\

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

+ Non-reusable part
¥ * Precoated part A10137
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1.
2.

3.

pirego| -

10.
11.
12,
13.

14.
15.
16.
17.

P116§96

18.
Remove the 5 bolts and retainer. - i

DISASSEMBLY

P

"BEMOVE CLUTCH COVER AND DISC ..
REMOVE FLYWHEEL

Remove the 8 bolts and flywheel. i

¥ i R
: ] ;o ST b
- % v i{ 'f f’\}". -

Ay s e S S i . S 4 A AT P Y

REMOVE REAR END PLATE

Remove the bolt and end plate. :

INSTALL ENGINE TO ENGINE STAND FOR DIS-
ASSEMBLY

REMOVE TIMING BELT AND PULLEYS

(See page EM-13) S }
REMOVE CYLINDER HEAD !
(See page EM-44)

REMOVE ALTERNATOR AND ALTERNATOR BRACK-
ET (See page CO-5)

REMOVE WATER PUMP (586 pagetoss) —
REMOVE INJECTION PUMP (See page FU-18)
REMOVE OiL COOLER (See page LU-21) S
REMOVE TIMING GEARS (See page EM-24) - |
TIMING GEAR CASE (See page LU-7) i
REMOVE WATER INLET AND THERMOSTAT |
(See page CO-11)

REMOVE WATER TEMPERATURE SENSOR
REMOVE ENGINE MOUNTING

REMOVE OIL PAN

REMOVE PLUG HOLE

i

E <N o
%, .
! N e oa
/r‘ L,//: £
REMOVE REAR OIL SEAL RETAINER M““‘"“""”““‘é
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V! e {
RH Balance A
Shaft

P12246

Balance Shaft
Driven 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: . s ‘
0.065 — 0.140 mm (0.0026 — 0.0055 in.)
Maximum thrust clearance: 0.25 mm (0.0098 in.)

If the thrust clearance is greater than maximum, replace the bal-

ance shaft thrust washer.

If necessary, replace the balance shaft.

20. REMOVE RH AND LH BALANCE SHAFTS

(@)

7y

s —

Remove the 2 bolts and RH balance shaft. ‘-
(b) Remove the 2 bolts and LH balance shaft.
W N | g
: ’ |
N

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: ~~. . .Sk
0.10 — 0.30 mm (0.0039 — 0.0118 in.) 4
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.

it il

B -
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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.

+ u\‘r

© otk

{c} Using the 2 removed connecting rod bolts, pry the con-
necting rod cap back and forth, and remove the connect-
ing cap.

HINT: |

Keep the lower bearing inserted with the connecting rod cap.

(d} Clean the crank pin and bearing.

(e} Check the crank pin and bearing for pitting and scratches.

If the crank pin or bearing is damaged, replace the bearings.

If necessary, grind or replace the crankshaft.

(M , Lay a strip of FJIastigage across the crank pin.
() Install the connecting rod cap with the 2 bolts. - =
P
(See page EM-94} S

ist -
Torque: 29 N-m (300 kgf-cm, 22 ft-1bf) o
2nd Turn 90 ° o ~ |
NOTICE: Loy Ths.
Do not turn the crankshaft. ~ -, ' :j
P11785 ‘ s Fopt v

(h) Remové the 2 bolts, connecting rod cap and lower bear-
ing. (See procedure (b} and (c) above)

s b

(i) Measure the Plastigage at its widest point. }

Standard oil clearance: 3 i
STD: 0.036 — 0.054 mm (0.0014 — 0.0021 in.) e
U/S 0.25 and U/S 0.50:

i
0.037 - 0.077 mm (0.0015—0.0030in.) -~ 9 |
Maximum oil clearance: 0.10 mm (0.0039 in.) '
if the oil clearance is greater than maximum, replace the bear-
- ings. If necessary, grind or replace the crankshaft.

S
Plastigage .
P11784 ) B !
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T HINT: .
- If usind a standard bearing, replace it with one having the same
o Rer ' number. If the number of the bearing cannot be determined, se-
982 e lect the correct bearing by adding together the numbers in-
a0 : ~ printed on the crankshaft and connecting rod, then selecting
the bearing with the same number as the total. There are 5

'S sizes of standard bearings, marked "2”, "3”, "4”, "5” and "6" ac-
cordingly.
Number Marked
Cylinder block 1 2 3
Crankshaft 112311231123
Use bearing 2|13|4|314|5|4|5]|6
+¢. EXAMPLE: Cylinder block "2" + crankshaft "1~
= Total number 3 (Use bearing "3")
Y e e e, A1054
Reference '
Mark 1,2 0r 3 Connecting rod big end inner diameter:
Mark "1~ 62.014 — 62.020 mm (2.4415 - 2.4417 in.}
Mark "2" 62.020 — 62.026 mm (2.4417 — 24420 in.)
Mark "3" £2.026 — 62.032 mm (2.4420 — 2.4422 in.)
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 11053 Mark "3" 58.982 — 58.988 mm (2.3221 - 2.3224 in.)
Standard sized bearing center wall thickness:
Mark "2 1.486 — 1.489 mm (0.0585 — 0.0586 in.)
o~ Mark "3" 1.489 ~ 1.492 mm (0.0586 — 0.0587 in.)
Mark "4" 1.492 — 1.435 mm (0.0587 — 0.0589 in.)
Mark "5 1.495 — 1.498 mm (0.0589 - 0.0580 in.}
Mark "6" 1.498 — 1.501 mm (0.0590 — 0.0591 in.)

() Completely remove the Plastigage. |

i . \\\:\"x ; . P

24, REMOVE'PISTON AND CONNECTING ROD AS-
SEMBLIES

(@) Using a ridge reamer, remove all the carbon from the top
of the cylinder.

(b} Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

Q ™ / HINT: A1
Ridge Reamer «  Keep the bearings, connecting rod and cap together.
" —~ eroar| ® Arrange the piston and connecting rod assemblies in cor-

rect order.
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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 is grater than maximum, repiace the
thrust washers as a set.

Thrust washer thickness:

STD 2.430 — 2.480 mm (0.0957 - 0.0976 in.)
U/S 0.250 2555 — 2.605 mm (0.1006 - 0.1026 in.)
U/8 0.125 2.493 — 2.543 mm (0.0981 - 0.1001 in.)

"

P o i . e e e

REMOVE MAIN BEARING CAPS AND CHECK OIL
CLEARANCE 1 _
Uniformly loosen and remove the main bearing cap bolts

in several passes, in the sequence shown.
™ st |
i : ¢

L i i

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). i
HINT: . ‘ ‘i
»  Keep the lower bearing and main bearing cap together.
*  Armrange the main bearing caps and lower thrust washers
in correct order. N i

v i
i B — o

¥

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. It

necessary, grind or replace the crankshaft.
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plastigage

P11792

Mark 2, 3, 4, 5 NO 1 NO.2
or6 idits,
Y A11055
J:ﬁg{
gL - o

Rl

ENGINE MECHANICAL - CYLINDER BLOCK

() Place the crankshaft on the cylinder block.

(@) tay a strip of Plastigage across each journal.

(h) Install the main bearing caps. (See page EM-94)
1st
Torque: 43 N-m (500 kgf-cm, 36 ft-Ibf)
2nd Turn 90 °

NOTICE:

Do not turn the crankshaft.

(i) . Remove the main bearing caps. (See procedure (a) and

= {b) above)

() 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.)

L e

if reptacing the cylinder block subassembly, the bearing stan-
dard clearance will be:

0.036 - 0.054 mm (0.0014 — 0.0021 in.)
If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or replace the crankshaft.
HINT:
If using a standard bearing, replace it with one having the same
number. If the number of the bearing cannot be determined, se-
lect the correct bearing by adding together the numbers im-
printed on the cylinder block and crankshaft, then selecting the

.bearing with the same number as the total. There are 5 sizes

of standard bearings, marked "2", "3", "4”, "5” and "6” according-
Iy. - I
_ |

Number Marked
Cylinder block 1 2 3 !
Crankshaft 1|12|3[112(3]|1]2]3
Use bearing 213|4{3/ 4|5]4]5]686
EXAMPLE: Cylinder block "2" + crankshaft "1"
= Total number 3 (Use bearing "3")
Y A11058
Reference
Cylinder block main journal bore diameter:
Mark "1" 75.000 — 75.006 mm {2.9528 — 2.9530 in.)
Mark "2" 75.006 — 75.012 mm (2.9530 — 2.9532 in.)
Mark "3 75.012 — 75. 018 mm (2.9532 — 2.9535 in.)
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ST 4

o ins

Crankshaft journal diameter:

“Mark 1" £9.994 — 70.000 mm (2.7557 - 2.755G in.)
Mark "2" 69.988 — 69.994 mm (2.7554 — 2.7557 in.)
Mark "3” 69.982 — 69.988 mm (2.7552 — 2.7554 in.)

Standard sized bearing center wall thickness:

Mark "2” 2.479 — 2.482 mm (0.0976 - 0.977 in.)
Mark "3” 2.482 — 2.485 mm (0.0977 — 0.0978 in.)
Mark "4” 2.485 - 2,488 mm (0.0978 — 0.0980 in.)
Mark "5" 2.488 — 2.491 mm (0.0980 - 0.0981 in.)
Mark "6" 2.491 — 2,494 mm (0.0981 — 0.0982n.)

P11939

B Cylinder Block
beve ! Orifice

(= o
[@\“8

P12244

P11746

(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.

HINT: N ! |

Arrange the main bearing caps, bearings and thrust washers in

correct order. ) '
-

28. REMOVE CHECK VALVES AND OIL NOZZLES
Remove the 4 check valves and oil nozzles.

! \!ﬂ?"'-z.‘"- '- (d)

pnif gene -

29. REMOVE CYLINDER BLOCK ORIFICE
Remove the cylinder block orifice from the cylinder block.

TEIHS

O

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

(@) UOsing a piston ring expander, remove the 2 compression
rings and oil ring.

(b) ~ Remove the coil by hand.
HINT:
Arrange the rings in correct order only.

P11745 . 3

2. ‘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. ST TN o

« Arrange the pistons, pins, rings, connecting rods and
bearings in correct order.

EMB525 . A —_
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Gasket
Scraper

P11935

Precision
Straight Edge
_ !i

O o0, N0 o0 o
q

A11057

P11744

-
Mark1,20r3

F11742

EMSL-01

INSPECTION .
1. CLEANCYLINDER 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. = T 1
Using a soft brush and solvent, thoroughly clean the cylin-
T der block. - e 1Y 5 . j
2.  INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS

Using a precision straight edge and feeler gauge, measure the
surfaces contacting the cylinder head gasket for warpage.
Maximum warpage: 0.10 mm (0.0039 in.) |

If warpage is greater than maximum, replace the cylinder block.
i P N !

i

i . i
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3. INSPECT CYLINDER FOR VERTICAL SCRATCHES ;

. Visually check the cylinder for vertical scratches.

If deep scraiches are present, rebore all the 4 cylinders. if nec-
essary, replace the cylinder block.

A s

4. INSPECT CYLINDER BORE DIAMETER "}
HINT: et
There are 3 sizes of the standard cylinder bore diameter,
marked "1, "2” and "3” accordingly. The mark is stamped on the
top of the cylinder block.
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Front <

T I
Diameter

i

3
A—'T
B —!

NS

T

D Thrust
Direction

@ Axial
Direction

10 mm
(0.38in.)

Middle

10 mm
{0.39 in.)

CORE G

A11058

74

Y Ridge Reamer

. ~

~

P11937

P1174%

misib 8%

ebrsle ot
L [iYs .

_ Cylinder

Block Orifice

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: -

STD Mark 96.000 — 96.010 mm (3.7795 — 3.7799 in.)
STD Mark 96.010 — 96.020 mm(3.7799 — 3.7803 in.)
STD Mark 96.020 — 96.030 mm (3.7803 — 3.7807 in.)

Maximum diameter:

STD 96.23 mm (3.7886 in.)
Q/S 0.50 96.73 mm (3.8083in.)
Q5075 96.96 mm (3.8137in.)
0/S 1.00 97.23 mm (3.8279 in.)

If the diameter is greater than maximum, rebore all the 4 ¢ylin-
ders. If necessary, replace the cylinder block.

A\ A
t_‘\\ “\C\\l \{/ ¥ >
! o Wi oo
1(—5': ;’\:‘\\ N "‘.'/ !
5. REMOVE CYLINDER RIDGE - Cme

If the wear is less than 0.2 mm {0.008 in.}, using a ridge reamer,
grind the top of the cylinder.

L

! )

.t

Senria
[

6. INSPECT MAIN BEARING CAP BOLTS

. Using vernier calipers, measure the minimum diameter of the

compressed thread at the measuring point. -

o  Standard diameter: R T

; 13.500 - 14.000 mm (0.5315 - 0.5512 in.)
Minimum diameter: 12.60 mm (0.4961 in.} -

If the diameter is less than minimum, replace the bolt. -‘

i T . b
T

R

7. 7 INSPECT CYLINDER BLOCK ORIFICE ‘
Visually check that the orifice is not clogged. 4,13

T
e . e
s " B —— .3,"541“._
L ) e
qot | S TR
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:\\\_ o nif : o
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T root®
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8. CLEAN PISTON .
(a}) Using a gasket scraper, remove the carbon from the pis-
ton top.

Gasket
Scraper

P11741

Bl T B i L

(b} Using a groove cleaning tcol or broken ring, clean the pis-
ton ring grooves.

i

Piston

P11740

e i

(¢) UsTg solvértand 3 Brush, thoroughly clean the piston.
NOTICE: : E
Do not use a wire brush. . T

o N J o
4 ( j K * \—‘, |

ey g o ;

9. INSPECT PISTON AND PISTON RING _
. (@) Inspectthe piston oil clearance. . - ‘
HINT: N \ -
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

o
= |

R s et STD Mark 1 95.940 — 95.950 mm (3.7772 - 3.7776 in.)
o S Aoy e
l'h f‘ﬁ ’ ) STD Mark 2 95.950 — 95.960 mm (3.7776 - 3.7773 in.}
5 Ahailva ot
v STD Mark 3 95.960 — 95.970 mm (3.7779 —3.7783 in.)
O/S 0.50 96.440 — 96.470 mm (3.7968 — 3.7980 in.)
0/i80.75 96.690 — 96.720 mm (3.8067 — 3.8079 in.}
O/8 1.00 96.940 - 96.970 mm (3.8165 — 3.8177 in.)

(2) Measure the cylinder bore diameter in the thrust

directions. (See page EM-94)
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Y A11059
No.1 Ring New Piston Ring
Feeler
Gauge
PH1739

P11754

- 120 mm
{4.721in.)

A11060

(3) Subtract the piston diameter measurement from the
= cylinder bore diameter measurement.

Standard oil clearance:

0.050 - 0.070 mm (0.0020 - 0. 0028 in .)

Maximum oil clearance: 0.14 mm (0.0055 in.)
If the oil clearance is greater than maximum, replace all the 4
pistons and rebore all the 4 cylinders. if necessary, replace the
cylinder block. ——
HINT: -7
(Use new cylinder block): Use a piston with the same number
mark as the cylinder bore diameter marked on the cylinder
block.

i

Yy

DAY

(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): i
0.060 — 0.110 mm (0.0024 — 0.0043 in.) ~ e

-

LT
i LR \“{“"’/

T (2)  No.2 and oil ring:
Using a feeler gauge, measure the clearance be-
tween the new piston ring and the wall of the ring

groove.

Ring groove clearance (No.2 and oil ring):
No.2 0.060 — 0.100 mm (0.0024 — 0.0039 in.)
oil 0.020 - 0.060 mm (0.0009 — 0.0024 in.)

if the clearance is greater than maximum, replace the piston.

(c) Inspect the pistoh ring end gap.

(1) Insert the piston ring into the cylinder bore

(2) Using a piston, push the piston ring a little beyond
e the bottom of the ring travel, 120 mm (4.72 in.) from
I 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 in.)

No.2 0.400 — 0.600 mm {0.0157 — 0.0236 in.)
Qil 0.200 — 0.500 mm (0.0079 — 0.0197 in.)

Maximum end gap:

No.1 1.03 mm (5.04086 in.)

No.2 1.10 mm (0.0433 in.}
Ol 0.87 mm (0.0343 in.)

If the end gap is greater than maximum, replace the piston ring.
If the end gap is greater than maximum, even with a new piston
ring, rebore all the 4 cylinders or replace the cylinder block.

(d) Inspect the pistion pin fit. T t
At 80°C (176°F), you should be able to push the piston

1w~ pin into the piston pin hole with your thumb.

) =y
i

1wehngtl

et e,

B

i

(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.)
I bend is greater than maximum, replace the connecting rod as-
sembly.

s (2) Check for twist. ¥ - e
Maximum twist: :

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

If twist is greater than maximum, replace the connecting rod as-

sembly. .
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Measuring Point P11750

Connecting
Raod
Bushing

EMB175

EM8210

P12876

()  Using vernier calipers, measure the minimum diameter of
e compressed bolt at the measuring point.
i Standard diameter: e
i~ 8.400 ~ 8.600 mm (0.3307 — 0.3385 in.)
" Minimum diameter: 8.20 mm {(0.3228 in.) -
If the diameter is less than minimum, replace the connecting rod
bolt.

eATT

(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 -1.3395in.)

" 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: o
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.

fae i)

R L/

H

b

10. INSPECT RH AND LH BALANCE SHAFT
{a) 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 — 1.6543 in.)
No.2 41.000 — 41.020 mm {1.6142 - 1.8180 in.)
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
shaft main journals. .
Main journal diameter (from front side):

No.1 41.941 —41.960 mm (1.6512 - 1.6520 in.)
No.2 40.931 — 40.950 mm (1.6115-1.6122in.}
No.3 31.941 — 31.960 mm {1.2575—1.2583 in.)

(c) Subtract the balance shaft main journal diameter mea-
surement from the balance shaft bearing inside diameter

measurement.

Standard oil clearance:
No.1 0.040 — 0.079 mm {0.0016 — 0.0031 in.)
No.2 0.040 — 0.079 mm (0.0016 — 0.0031 in.)
No.3 0.050 — 0.089 mm (0.0020 - 0.0035 in.)

Maximum oil clearance:

No.1 0.18 mm {0.0071 in.)
No.2 0.19 mm (0.0075in.)
No.3 0.18 mm (0.0071 in.)

If the clearance is greater than maximum, replace the cylinder
block and balance shaft.

?n?}p;- * e E

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 £9.982 — 70.000 mm (2.7552 — 2.7559 in.)
U/50.25 £9.745 ~ 69.755 mm (2.7459 — 2.7463 in.}
U/S 0.50 69.495 — 63. 505 mm (2.7360 — 2.7364 in.)
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7 Crank pin diameter:

%D 58,982 — 59.000 mm (2.3221 — 2.3228 in.)
/S 0.25 58.745 — 58.755 mm (2.3128 — 2.3132 in.)
/S 0.50 58.495 — 58.505 mm (2.3028 — 2.3132 in.)

If the diameter is not as specified, check the oil clearance (See
page EM-75). If necessary, grind or replace the crankshaft.
(b) Check each main journal and crank pin for taper and out-
of-round as shown.
Maximum taper and out-of-round: -
0.020 mm (0.0008 in.)
If the taper and out—of-round is greater than maximum, replace
the crankshaft.
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- REPLACEMENT =
. REPLACE OVERSIZED (O/S)PISTONS
HINT: S

«  Bore allthe 4 cylinders to the OfS piston outside diameter.
« Replace all the piston rings with ones to match the O/S
‘ pistons.
(a) Keep the O/S pistons.
O/S piston diameter:

0/ 0.50 96.440 — 96.470 mm (3.7968 — 3.7980 in.)
o e e - _ A 0/S 0.75 96.690 — 96.720 mm (3.8067 — 3.8079 in.)
0/81.00 96.940 — 96.970 mm (3.8165 —3.8177 in.)

i H -

?
; T22 -t i .
- }

) Ma i e . ol ’

e o

/ B Using a micromele; IEZSLE I8 DISIOY) Iameley 20 iyt
angles to the piston pin center line, 58.8 mm (2.315 in.):
from the piston head. 3

{c) Calculate the amount each cylinderis to be rebored as fol-
lows: J ‘
Size 1o be rebored = P +CLH B
P = Piston diameter .
C =Piston clearance
AY1067 0.050 - 0.070 mm (0.0020 — 0.0028 in.)
H = Allowance for honing TR
ne 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.

i
]

i

‘ . T Ay
2. REPLACE CONNECTING ROD BUSHING
(@) Using SST and a press, press out the bushing.
o SST - SST  09222-67010 (09222-06010, 09222-06030)
% , S
ji f "

%/ SST l

B EMB219 ' !,.e —— o E
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(b) Using a round file, lightly file off any roughness from the
small end of the connecting rod.

(c) Attach the bushing to SST with the ball of SST inside the
oil hole of the bushing.
SST 09222-67010 (09222-06020)

(d) Align the oil hdles of a new bushing and the connecting
rod.

: i 7 J, IS
~ . - '
3 Ny
” AN
5 - -
TIOITA i

P

() Using SST and a press, press in the bushing.
SST 09222-67010 (09222-06010, 09222-06020,
b - 09222-06030)
4

o . 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.

ood

f\/

§

i

l ’ -
L

R
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Piston
Pin

EM8&198

i r%:"‘;{ N

- nofaig 8.

P12866

SS8T

P12867

P12629

(@ Checkthe pision pin fit at normal room temperature. Coat
~the piston pin with engine oil, and push it into the connect-

ing rod with your thumb.

3. GRIND ANDHONE MAIN JOURNALS AND/OR CRA
PINS '

Grind and hone the main journals and/or crank pins to the fin-

ished undersized diameter (See page EM-83).

Install new main journal and/or crankshaft pin undersized bear-

ings. 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. | ¢ R ;
j
"~ {2) Using SST and a hammer, tap in a new oil seal until
its surface is flush with the rear oil seal retainer
Ty edge. '
SST 09223-15030, 09252-10010 i
(3) Apply MP grease to the oil seal lip. y
N
N ' |

Y

(b) If the rear oil seal retainer is installed to the cylinder block:
(1) Using a knife, cut off the oil seal lip.
() Using a screwdriver, pry out the oil seal.

NOTICE: | "

Be careful not to damage the crankshaft. Tape the screw-

driver tip. ! v/
L

ok =70

A

LI

e 2 2 et

(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

o
) , .. = :
!
!
LT :
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e
Gil Ring Ends EMO242
Piston Ring
Bty igag Expander

No.1
No.2

Y A11062

EM1SN-01

REASSEMBLY-

HINT: W

i
Thoroughly ciean all parts to be assembled. i
Before installing the parts, apply fresh engine oil to all slid-
ing and rotating surfaces. 5 OON
Replace all gaskets, O-rings and oil seals with new parts.

1. ASSEMBLE PISTON AND CONNECTING ROD i
(a) Install a new snap ring on one side of the piston pin hole.
(b) Gradually heat the piston to 80°C (176°F). e
(c) Coat the piston pin with engine oil. A
(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.
¥ () ! T e
i —y
i Pl —_
2. INSTALL PISTONRINGS R
(a) Install the coil by hand.
(b) Install a piston ring expander, install the oil ring.
..:f;éa
TEE —
Tessra N ”,........__._h
HINT: - o
Face the end gap of the ail ring in the opposite direction of coil
joint.
g |
|
i - [t vemdtiaseagpit
! — T e
{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
|
l Tl /
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(d) Position the piston rings so = :* the -~ ol &% 28

Oil Ring No.2 Ring ~shown. o
: NOTICE: ol
Do not align the ring ends. :
Front
Mark <> : .
\-‘) il
No.1 Ring Col '

P12242 ren. o

Bt o e AV —

. INSTALL BEARINGS

(a) Align the bearing claw with the groove of the connecting
rod or connecting cap.

{(b) Install the bearings in the connecting rod and connecting

Bearing Claw

rod cap. :
nane: i
_ _ i
. 1 g
(l) g
 BeanngClaw<_ e | |
. T i
e . :
i - .,',-.l_'rk ’\ | ’ !IG
Y | AN1063 : _-7. n o

G Cylinder Block | INSTALL CYLINDER BLOCK ORIFICE ]

T Qrifice | 1nstall the cylinder block orifice to the cylinder brock.
" '“ ‘;\ ( _,«/ ' A e
o . D \ i
%) \ e N £ b
‘ .
12244 _,_/kwm»j

5. INSTALL OIL NOZZLES AND CHECK VALVES

(a)  Align the pin of the oil nozzle with the pin hole of the cylin-
der block.

(b) Install the oil nozzle with the check valve. Install the 4 oil
nozzles and check valves.
Torque: 25 N-m (260 kgf-cm, 19 ft-Ibf)

+ |
i
LR
R —
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6. INSTALL MAIN BEARINGS
(a) “Align the bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

Main Bearing
P11781

(b) Align the bearing claw with the claw groove of the main
bearing cap, and push in the 5 lower bearings.

7. PLACE CRANKSHAFT ON CYLINDER BLOCK

Place the crankshaft on the cylinder brock.

T T g i
P12101 ‘ Y

-

(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. |

Thrust Washer | 8- INSTALL UPPER THRUST WASHERS

AN s . L
ta e H
e g g
Lo R ‘!j
. i
o
RN

Cylinder
2% Block

P11661 EBNTIA

9. 1 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. , - -.~

e T YL
E /'L;m S \ (
0 )

P12243

(b} Install the S main bearing caps in their proper focations.

HINT:

Each bearing cap has a number and front mark. N

10. INSTALL MAIN BEARING CAP BOLTS ﬂ

HINT: %

«  The main bearing cap bolts are tightened in 2 progressive
steps (steps (b} and (d)).  } . N

»  If any one of the main bearing cap bolt is broken or de-
P13113 formed, rep|aCe it- e A - 7 y H
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P11753
Painted
90° Mark
— [~
i N
)
FNs
'~ Piston Ring
Compressor

Front Mark
(Arrow)

Y A11064

Front Mark
{Protrusion)

(a) Apply a light coat of engine oil on the threads and . - 3er
the heads of the main bearing cap bolts. '

(b) Install and uniformly tighten the 10 bolts of the main bear-

o ing caps in several passes, in the sequence shown.
Torque: 49 N-m (500 kgf-cm, 36 ft:1bf}

If any one of the main bearing cap bolts does not meet the

torque specification, replace the main bearing cap bolt.

(¢} Mark the front of the main bearing cap bolt with paint.

I

]

(1}  Retighten the main bearing cap bolts 90 ° in the nu-
merical order shown above.

{2) Check that the painted mark is now at a 90 * angle
to the front.

(3) Check that the crankshaft turns smoothly.

(4) Check the crankshaft thrust clearance(See page
EM-91).

11. INSTALL PISTON AND CONNECTING ROD AS-
SEMBLIES

Using a piston ring compressor, push the correctly numbered

piston and connecting rod assemblies into each cylinder with

the front mark of the piston facing forward.

He T

Cipt

Ll o Bt ¥ ahd

12. PLACE CONNECTING ROD CAP ON CONNECTING

ROD
(a) Match the numbered connecting rod cap with the con-
necting rod. ‘
(b) Install the connecting rod cap with the front mark facing
forward.

|

BT & T
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P11788

i g ir
s ° i ?é }‘
. Painted Mark
gcf
V-
Front

P11787

P13116

(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
Cit
(d} = Apply a light of engine oil on the threads and under the

heads of the connecting rod cap bolts.
install and alternately tighten the bolts of the connecting
rod cap in several passes.

senite Torque: 29 N-m (300 kgf.cm, 22 ft.1bf)
If any one of the connecting rod cap bolts does not meet the
torque specification, replace the cap boilt.

(f)

2 e
’ .

Mark the front of the connecting rod cap bolt with paint.

i g :

.
r

[ i v o s [ —

~ " Retighen the connecting rod cap bolts 90" as shown .

Check that the painted mark is now at a 90° angle to the
front.

* Check that the crankshaft turns smoothly.

CHECK CONNECTING ROD THRUST CLEARANCE
(See step EM-75)

INSTALL REAR OIL SEAL RETAINER

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

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. i

#
i
H

. Ore——— .

{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 in.) opening.

HINT:
Avoid applying an excessive amount to the surface. |

-

s  Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be remaoved
and reapplied.
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o «  Immediately remove nozzle from the hube and remn-
=  stall cap. .

e -

(c) - Install the retainer with the 5 bolts.
Torque: 13 N-m (130 kgf.cm, 9 ft-Ibf)
A 408 — R
R e ., y o —— e
3 - e e
. evinodhA < ’Q
' =T
P12092 T
Balance Shaft 15. "ASSEMBLY . CE $HAFFS .
Driven Gear Y PR PR (@) Mount the weight of the balance shaft in a vise. -
SR NOTICE: .Y,
Be careful not to damage the balance shafts. T

{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.

(c) Install and torque the bolt. -/
Torque: 32 N-m (320 kgf-cm, 23 ft-Ibf) ~

16. INSTALL RH AND LH BALANCE SHAFTS
(@) Install the RH balance shaft with the 2 bolts.
(b) Install the LH balance shaft with the 2 bolts.
Torque: 8 N-m (85 kgf-cm, 74 in..Ibf)
17. INSTALL PLUG HOLE
18. INSTALL ENGINE MOUNTING
Torque: 68 N-m (693 kgf-cm, 50 ft.Ibf)
19. INSTALL WATER TEMPERATURE SENSOR
20. INSTALL WATER INLET AND THRMOSTAT (See page

RH
Balance

Shaft
\

CO-13)

21. INSTALL OIL COOLER (See page LU-21)

22. INSTALL OIL PAN AND TIMING GEAR CASE (See
page LU-12)

23. INSTALL INJECTION PUMP (See page FU-25)

24, INSTALL TIMING GEARS (See page EM-34)

25. INSTALL WATER PUMP (See page CO-8)

26. INSTALL ALTERNATOR AND ALTERNATOR BRACK-
ET (See page CO-8)

27. INSTALL CYLINDER HEAD (See page EM-64)
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r 28. INSTALL TIMING BELT AND PULLEYS
b TSee page EM-18)
~ 29. DISCONNECT ENGINE FROM ENGINE STAND

e T

30. INSTALL REAR END PLATE

Install the rear end plate with the bolt. Nk o
Torque: 8 N-m (85 kgf-cm, 74 In..Ibf)

31. INSTALL FLYWHEEL s

(a) Apply adhesive to 2 or 3 threads of the mounting boltend.

Adhesive:
Part No. 08833-00070, THREE BOND 1324, or equiva-
Adhesive lent N -
EM7333 secars N

{b)" nstal 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-Ibf) =™

32. INSTALL CLUTCH COVER AND DISC

S 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 - Check intake air system, and repair or replace parts as EM-1
At bt
necessary. EM—44
3. Leak in intake air system . Check intake air system, and repair or replace paris as EM~-1
- necessary. EM-—44
4, Restricted exhaust system N Check exhaust system, and repair or replace parts as nec- EM—d4
i 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 necgssary. - . TC-10
Check axial and radial plays of turbine shaft, and replace
T T T bearing housing if 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
e~ | nuts and bolt, and repair or replace as necessary.
2. Erratic turbocharger operation Check rotation of turbine shaft, and replace bearing hous-
ing if necessary.
" v TC-10

Check axial and radial plays of turbine shaft, and replace
bearing housing if necessary.

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

!

NOTICE p T 10? 3§ RV ’ Mmm—‘?
Some oil mistin blowby from PCV Is normal. Do not mistake it for oil leak from turbocharger.
Possible Gause Check Procedure and Correction Method See page
Faulty turbocharger oil seal Check for oil leakage in exhaust system.
,: gk ny + Remove exhaust manifoid converter from turbocharger,
wh EFE ) and check for excessive carbon deposits on turbine
B wheel. Excessive carbon deposits indicate a faulty turbo- TC-10
]

charger.

Check for ol leakags in intake air system.

+ Check for axial and radial plays of turbine shaft, and re-
place bearing housing if necessary.
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« TURBOCHARGER }
¢ PRECAUTION = 7oisays sz oo
MAINTENANCE PRECAUTION
mafs gneseesige ey oo (@) Do not stop the engine immediately after pulling a trailer

or after high speed or uphill driving. Idle the engine for 20

HANETERIITIAS Y 1T ADSIAYT ¢ — 120 seconds, depending on how hard the vehicle has

been driven.
(b) Avoid sudden acceleration or racing immediately after

86 SNBN €7 TN W NSNS Bhs vl (

starting a cold engine.
c) [f the turbocharger is found to be defective and must be

g5 2 910 HEas bns met.

-~ replaced, check for the cause, and repair or replace the
following items as necessary:

-380 26 2hisg BOBMS! ) WEODT BNE Matesn 1208

» Engine oil level and quality -

+  Conditions under which the turbocharger Q\;é-smused

INSEVE!

~DLMY 35 2TR4 06K 10 NG DN M6 LR

- o e S e b B L s ;

e

'+ Qillines leading to the turbocharger a

MIBLEOLUN

Y0 el i5het D IS s A06HD

" {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.

B

5

{f}  If replacing the turbocharger, check for accumulation of
sludge particles in the oil pipes, and if necessary, replace
the oil pipes. . ]

(g) Completely remove the gasket adhered to the lubrication
oil pipe flange and turbocharger oil flange. :

(hy  When replacing bolt or nuts, use only anthorized replace-
ment parts to prevent breakage or deformation.

= SRl HOWOE A

B09278 ER GRS TR

(i) I replacing the turbocharger, put 20 cm3 (1.2 cu in.) of oil
into the turbocharger oil inlet and turn the impeller wheel
by hand to spread oil to the bearing.

(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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3 CHECK TURBOCHARGER PRESSURE

o
; [
H‘;;‘?_,/ ':. Y
Tl
ey

ON-VEHICLE- INSPECTION
1. INSPECT INTAKE AIR SYSTEM
Check for leakage or clogging between the air cleaner housing
and turbocharger inlet and between the turbocharger outlet and
cylinder head. -

»  Clogged air cleaner .... Clean or replace element

. Hoses collapsed or deformed .... Repair or replace

+  Leakage from connections .... Check each connec-

~ tionand repair |

«  Cracks in components .... Check and replace
2. INSPECT EXHAUST SYSTEM
Check for leakage or clogging between the cylinder head and
turbocharger inlet and between the turbocharger outlet and ex-
haust pipe.

«  Deformed components .... Repair or replace

«  Foreign material in passages .... Remove

. Leakage from components .... Repair or replace

»  Cracks in components .... Check and replace

u ‘

I -
B

Warm up engine. , .

Using a 3—way conngctor, connect SST (turbocharger
pressure gauge) to the hose leading to the intake man-
ifold. f
SST  (09992-00241 !
Press in the clutch pedal, then press the accelerator ped-
al down as far as it will go. Measure the turbocharging

i pressure at maximum speed (approx. 4,600 rpm) .

Standard pressure:
51 — 67 kPa (0.52 — 0.68 kgficm?, 7.4 - 9.7 psi)

. If the pressure is less than specified, check the intake air and
et ! i

exhaust systems for leakage. a L
If there is no leakage, replace the turbocharger.
If the pressure is above specification, check if the actuator hose
is disconnected or cracked. If not, replace the turbocharger.

4. INSPECT IMPELLER WHEEL ROTATION

(See page TC-10)

5. INSPECT ACTUATOR OPERATION
(See page TC-10) ;

6. INSPECT TURBO PRESSURE SENOR
(See page ED—18) T

ey
ay: A e

|
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COMPONENTS ¢
VSV for No.1 Intake ‘43‘;‘]0’ )
Constrictor Control 0.2 Intake
Connector Sy gcmstrllctor
ontro
VSV for No.1 intake
g . Constrictor Control \W Connector
. 0 DL, :ﬁ /
i 9 PCV Pipe Vacuum
‘ - .. - Hose
R [ WY - aag @%:
ne . “E‘ : é
bt bt x : .. D
""t,_‘ 'i‘ LT BT L T
y PCV Hose VSV for
R e No.2 Intake
! . -y Constrictor
sAnlnaY 10 HRaT |, stpananmen hamemded | ST Ty e Control
Amad Ty Intake p'De——b’ T B e &
T R I T 4 . Clamp @ | f

Seal Washer

¥ No.2 Air Hose —‘—B

Clamp——3 & ]

Exhaust Manifold
Heat Insulator

S

“. Accelerator

TG G \
: T W Cable Bracket
""" - L = L
& gt / ( e - Turbocharger ‘
»\/a—(\ Heat Insulator % y

e ‘q, 39 (390, 28) ", - 5
6 '{-)0 \ s "

N

J,) Gasket

@_“ < FRT
Fly T e Gasket:
¢ Gasket } *©
Water Bypass Hose -
Turbocharger Stay

| N-m {kgt-cm, ft-lbf) | : Specified torque

v Non—reusable part : : A11489
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Exhaust Manifold

S
~

|

sw odiiit adt mot sascH

Turbocharger

Air inlet Elbow

.. ll
¢

[19.1(195,18)

Turbo Oil Pipe "™

———.@" ,..z
| N'm (kgf-cm, ft-Ibf) | : Specified torque
p ® Non—reusable part BOYZES

# O-Ring Turbine Housing -

-
-

< "38(a9, 42 In.1b) |

Bearing Housing -~
el Side Plate N Plate Washer

7 p \, /,/’/ ) @/ Ry o
 eGasket ¥ 7 & ™ R
A P . N
- [12(122,9) .~ ~ WY~ ®— Plate Washer

T e y e Actuator
ek .
Actuator Hose — e £ ‘e

- 19.1 (195, 14)

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
P 4 Non-reusable part Lo : -~ pesess
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TURBOCHARGING - TURBCOCHARGERT .
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B09512

TCmz-<

REMOVAL

1.
2.
3.

ERREPF R -

DRAIN ENGINE COOLANT .
REMOVE INTAKE PIPE (See page EM-44)
REMOVE TURBOCHARGER HEAT INSULATOR

Remove the 3 bolts and heat insulator.

4,

REMOVE EXHAUST MANIFOLD HEAT INSULATOR

Remove the 4 bolts and heat insulator.

iodzpl) $ —— i”
5.

N
Y

REMOVE TURBO WATER PIPE

(a) Disconnect the 2 water bypass hoses from the turbo wa-

ter pipe.

e

' RN
(b) Remove the 2 nuts, bolt, water pipe and gasket.

AT A

I S— : T

6..

et

REMOVE TURBINE OUTLET ELBOW

Remove the 4 nuts, outlet elbow and gasket.

el A |

—r— - . e et A % < b ey e v e e

-k

- = bt

7.

Ly ey

REMOVE TURBOCHARGER STAY

Remove the bolt, nut and turbocharger stay.

REMOVE TURBOCHARGER AND EXHAUST MAN-
IFOLD ASSEMBLY

a) Remove the 2 bolts and union bolt from the turbo oil pipe.

(b} 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.

1

:_:«_-—_:;?‘ :

0. REMOVE EXHAUST MANIFOLD FROM TURBOCHAR-
GER - P e by

Remove the 3 nuts, exhaust'maﬁifbuid and gasket.
11. REMOVE AIR INLET ELBOW FROM TURBOCHAR-

Remove the 2 nuts, inlet elbow and gasket.

GER

S A
oy L

d SUp cweaRs T T m

-y

H

[




TURBOCHARGING - TURBOCHARGER

P12374

P12376

P12233

DA KO SN
~uod anidwt brsd-V - G

nnsd-VY bns

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. - e
. 2 3 |
T -

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 axial play is 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 | _ R 3
(@) Disconnect the actuator hose from the compressor hous-
ing. RES B

(o) Using SST, app%y approx. 116 kPa (1.18 kgf/cm2, 16.7 psi)i
of pressure to the actuator. e o e '
SST 09992-00242 A =TT

() 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.

v s
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TURBOCHARGING - TUIBOCHARGER

Actuator

SAL

I AR 5 £

Hoe v

. 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~ting 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 L a /

fprones

(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.

'“*l\

)
2

s | < SR\

e

avgery

{¢) 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 A

(a) Place the matchmarks on the V-band, turbine housing
and bearing housing.

(b} Remove the bolt, nut and V-band.

PReoevorm
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TOMBUCHEROGING - TURBOCHARGER
Bearing (¢) Using a plastic—faced hammer, tap out the bearing hous-
Housing “ng.
o NOTICE:
. Remove the bearing housing as straight as possible and so
not make the turbine wheel interfere with the turbine hous-
Ing' I |
(d) Remove the shap ring from the turbocharger.
(e} Remove the O—ring from the bearing housing.
P 803288 N q
54t abizni hib noded eilt ls svomet daund ovw s omiald  {d) I I
clue o R 5 . 5
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INSPECTION .
1. CLEAN AND INSPECT TURBINE HOUSING
(a) Spray the engine conditioner to the section where the car-

bon dirt is adhered. RN
NOTICE: _ \_L
Be careful not to erase the matchmark of the turbine hous-
ing.
Conditioner o
: o

P ) B0g289

(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

p posaso|  Screwdriver and the like.

(c} Wash with compressed air or a steam cleaner.
NOTICE:
Wash sufficiently without leaving any irregular objects.

B092g1

~Shroud Section (d) Check that there is no bore made by the interference with
i the turbine wheel in the shroud section.

If the turbine housing is having remarkable damage or bore, re-

place the turbine housing and bearing housing.

k]

p B09202

(e) Move the waste gate valve link and check that it runs
smoothly without sticking.

If the link is bad running, clean again. If it is bad running, even

after cleaning, replace the turbine housing.




TURBOCHARGING — TURBOCHARGER

TC-11

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
a8y _ |
Nen B i J R ' i -
N L E nict N _"j
Wi i gloH i - L
! ~ 4
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i 1iHBOCHRNEIE - TRSOCIDREES

BO9307

Old v—Band

New V-Band

Y BO8E67

TCO35-01

REASSEMBLY S—

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.

b

(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.

{e) In case that the engagement of the bearing housing is
hard, using SST and a press, install the bearing housing
while checking the smooth rotation of the impeller wheel.
SST 09350--32014 (09351-32070)

NOTICE:

« Do not hold the turbine housing with the stud bolis.

. Be sure to install the bearing housing straight without
tilting as the shaft may bent and cause the irregular
noise.

«  Press in the bearing housing slowly. When the rota-
tion of the impeller wheel becomes heavy, return the
press immediately and do the operation again.

»  After installed, check that the turbine shaft turns
smoothly.

{f) Place a new and old (used) V-bands in line, then reprint
the matchmark position on the old V-band to the new
one.



TURBOCHARGING - TURBOCHARGER

TC-13

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. .
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 o
Torque: 4.8 N-m (49 kgf-cm, 42 in..1bf) —

()  Using a brass bar and hammer, hit 2 or 3 times lightly at
each place of 1 and 4.

(k) Tighten the bolt and nut completely.

2

2. INSTALL COMPRESSOR HOUSING
(a) Align 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 - TURBOCHARGER

Remove the SST. /

o pE = "z.,_ -V wald
. l:mi:'}*,,_
. o e L. st
Stroke 4.+ ADJUST ACTUATOR PUSH ROD STROKE
NOTICE:

Never apply more than 141 kPa (1.44 kgf/cm2, 20.5 psi) ot
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/cm2, 17.2 psi) of pres-
sure to the actuator, and measure the actuator push rod
stroke. Lo
SST 09992-00242 , T

(c) From the table below select the plate washer thickness to

Coon et dtiw o A WO v match the stroke measured in (b) above.
SHES S & Stroke measurement Required plate washer thickness
: | mm (in.) mm (in.)
At it grate "ellagmi e 1.20 - 1.70 (0.0472 — 0.0669) None required
. o 1.71 - 2,20 (0.0673 - 0.0866) 0.5 {0.020)
SEAA S i 2.21 -2.70 (0.0870 - 0.1063) 1.0(0.039)
2.71 - 3.20 (0.1067 - 0.1260) 1.5 (0.059)
i 3.21 = 3.70 (0.1264 — 0.1457) 2.0(0.079)
-mico sdt of pait gane et Hsfani 2eilg or 371 -4.20(0.1461 - 0.1654) 25 (0.098)
4.21-4.70 (0.1657 - 0.1850) 3.0(0.118)
471 -5.20 (0.1854— 0,2047) 3.5 (0.138)
5.21 —5.70 (0.2051 — 0.2244) 4.0(0.157)
5.71 —6.20 (0.2248 — 0.2441) 45(0.177)
) 6.21 — 6.70 (0.2445 — 0.2638) 5.0 (0.197)
6.71 - 7.20 (0.2642 — 0.2827) 5.5(0.217)
7.21-7.70 (0.2839 — 0.3031) 6.0 (0.236)
7.71 - 8.20 (0.3035 — 0.3228) 6.5 (0.256)

B (2 % B4
wntres ot eFei:

{

te L) s%A TRt s s1pm
3 3
1
-»
. Fehis @
ahod S et o 0B 9
CUTREETEE e 1.8

NOTICE:

& T

Use a combination of plate

Ay

washers of 0.5 mm (0.020

" in.), 1.0 mm (0.039 in.), 2.0 mm (0.079 in.) and 3.0 mm

(0.118 in.) thickness to achieve the required thick-

ness.

Use the same thickness of plate washer for the 2 loca-
" tions between the actuator and compressor housing.

If the plate washer thickness exceeds 3.5 mm (0.138

in.), replace the actuator installation bolts with the

bolts from the kit part.
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{d) Using SST, apply approx. 119 kPa (1.21 kgf/cm?, 17 2 psi)
~of pressure to the actuator, and install the selected piate
washers between the actuator and compressor housing

with the 2 bolts.
Torgue: 19.1 N-m (195 kgf-cm, 14 ft.1bf)

. P i o t - )-‘
| \ \. ) -

- wsn s listant
aoak 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. L
SST 09992-00242 3¢ 5 |
Standard stroke: 1.20 — 1.70 mm (0.0472 — 0.0669 in.)
If the stroke is outside specifications, reselect the plate wash-

ers. ' e ___(s i 2 f(‘f.//,’/;{\“;
5. INSTALL ACTUATOR HOSE e
6. APPLY YELLOW PAINT q
Apply yellow paint from the actuator bolts to the actuator brack-
4 et to indicate that they have been correctly installed.
7. INSTALL BEARING HOUSING SIDE PLATE TO
3 TURBOCHARGER

Install a new gasket and the side plate with the 2 bolts.
Torque: 12 N-m (122 kgf.cm, 9ft.1bf)

Y T S
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Oil inlet Hole

P12224

New Gasket

P12221

No Clearance 0

Push
Down

%

Stud Bolt

TURBOCHARGING - TURBOCHARGER

INSTALLATION %
NOTICE: I v U
After replacing the turbocharger assembly, pour approx.

20 em? (1.2 cu in.) of fresh oil into the oil inlet hole and turn

the turbine wheel by hand to splash oil on the bearing.

1. INSTALL AIR INLET ELBOW TO TURBOCHARGER

Install a new gasket and the inlet elbow with the 2 nuts.
Torque: 19.1 N-m (195 kgf-cm, 14 ft-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.Ibf)
3. INSTALL TURBO OIL PIPE TO TURBOCHARGER
install a new gasket and the oil pipe with the 2 nuts.
Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf) ,

o5

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 oil 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, 9 ft-Ibf)

5. INSTALL TURBOCHARGER STAY

(@) Temporarily install the turbocharger stay with the bolt and
a new nut.

{b) Push down the turbocharger stay and tighten the bolt and
nut. _ i
Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf)
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TC-17

B(9512

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.1bf)

i
f“)

7. INSTALL TURBO WATER PIPE

(a) Place a new gasket on the turbocharger with the protru-
sion facing upward.

NOTICE:

Be careful of the gasket installation direction.

(b) Install the water pipe with the 2 nuts and bolt.
Torque:
Nut: 12 N.-m (120 kgf-cm, 9 ft.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



EMISSION CONTROL"

POSITIVE CRANKCASE
VENTILATION {PCV) SYSTEM
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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

ot ®

B A L EE A
ECDSYSTEM ...t ED-1
THROTTLEBODY ... ..ot ED-3

’ TIMING CONTROLVALVE ................ ED-8
SPILLCONTROL VALVE .. ................ ED-9
ECDMAINRELAY ............ooiiinnns, ED-10
SPILL CONTROL VALVE RELAY ........... ED-11
VSV FOR INTAKE !

CONSTRICTOR C% Ah .......... ED-13
WATER TEMPERATURE SENSCR ........ ED-15
FUEL TEMPERATURE SENSOR .......... ED-16
INTAKE AIR TEMPERATURE SENSOR..... ED-17
TURBO PRESSURE SENSOR ............ ED-18
ENGINESPEED SENSOR ...... ..ottt ED-20
CRANKSHAFT POSITION SENSOR ....... ED-21
FIRST GEAR POSITION SWITCH ......... ED-22
INJECTION PUMP

CORRECTION RESISTOR ............. ED-24

5. ENGINEECU ..........c.ccovviiiiiiinnn, ED-25



ELECTRUNE CONTROL DIESEL. - ECD SYSTEM _ “Seomyana A

i

f

e

it

i

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 &~ p

2. DO NOT SMOKE OR WORK NEAR AN OPEN FLAME
WHEN WORKING ON FUEL SYSTEM

3. KEEP DIESEL FUEL AWAY FROM RUBBER od

+# LEATHER PARTS

4. AIRINDUCTION SYSTEM

(a) 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 ?

(@) 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.

(c) Do not permit parts to receive a severe impact daring re-
moval or installation. Handle all ECD parts carefully, es-
pecially the engine ECU.

(d) Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal con-
tact can further troubles.

(e) Do not open the engine ECU cover.

() 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

{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.

a0 2TA .
art arli nenw
.\; e

#.eic . »
e i

Pgazad BO1172

r

(2) Fully insert the connector and check that it locked.
()  When inspecting a connector with a volt/ohmmeter.
“ T (1) Carefully take out the water—proofing rubber if it i1
: a water—proof type connector.
3 {2) Insertthe test probe in to the connector from the wir-
ing side when checking the continuity, amperage or

voltage.
o w e (8) Do not apply unnecessary force to the terminal.
Jiow pura] . (4) After checking, install the water—proofing rubber on

. the connector securely.



' ED-3
ELECTRONIC CONTROL DIESEL — THROTTLE BODY A

Actuator B

Y

TH EOHLE BODY
ON-VEHICLE INSPECTION

W
INSPECT THROTTLE BODY OPERATION Y

(a)
(b)

/ N\

Check that the throttle linkage moves smoothly.
Disconnect the 2 vacuum hoses from actuators A and B.

Check that the diaphragm rod is pulled up when a vacuum

of approx. 60 kPa (450 mmHg, 17.72 in.Hg) is applied to
actuator B. -

Start the engine.

Using a 3-way connector, apply approx. 60 kPa (450
mmHg, 17.72 in.Hg) of vacuum directly to actuator Aand

B with the engine idling. ~ —§

Check that the engine runs tough or dies. m
Reconnect the vacuum hoses to actuators A and B.

. .
g . i H
. ! / anm e s Y o, ]
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ELECTRONIC CORTROITINEL - TIRSTIRHasy v

COMPONENTS

#

EOQ 1L}

PCV Hose

Accelerator
Cable Bracket

y @ Non-reusable part

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

VSV for No.1 Intake
Constrictor Control

PCV Pipe

-
~
-
-~
~

‘r

Constrictor Control
W Connector
<FF—o__ VSVforNo.2Intake

~
~

|
v 1
\
/ Seal Washer

VSV for No.1 Intake

Constrictor Control
Connector

Vacuum Hose

VSV for No.2 Intake
Constrictoer Control

\
\ |

Throttle Position
Sensor Connector

Engine Wire
Clamp




ELECTRONIC CONTROL DIESEL —  THROTTLE BODY

¢ REMOVAL

1. REMOVE INTAKE PIPE (See page EM—44)

sanwlac
18; o &
ot et e it & = | -
SR C:
- g
2. ~ REMOVE THROTTLE BODY ~~ T~ ~"7I773]

(a) Disconnect the throttle position sensor connector.
(b) Disconnect the engine wire clamp and clip from the
throttle body.

=] i"’“ Y e

. _(‘.‘m L ____!

(é) Remove the 4 stud bolts, throttle body and gasket.
HINT:
At the time of installation, place refer to the following item. Place
a new gasket on the intake manifold.

Torque: 20 N-m (204 kgf.cm, 15 ft.1bf)

|
{
[
i
3

‘1

(J
(/
(N
/‘.’/‘f f:ﬂ\:\.':\
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DO\ 72
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ELECTRONIC CONTROL DIESEL — THROTTLE BODY

No
Clearance
Throttle Stop Screw
504401
Ohmmeter
o0 e
0

den?
2

504402

EDAN-0v

INSPECTION -

1. INSPECT THROTTLE VALVE

{a) Checkthat there is no clearance between the throttle stop
screw and throttle lever when the throttle valve is fully

closed.
(b) Check that the sub-throttle valve is fully open.

2.  INSPECT THROTTLE POSITION SENSOR
(a) Insert afeeler gauge between the throttle stop screw anc

stop lever.
(b) Using an ohmmeter, measure the resistance betwee~

each terminal.

Clearance between . )

Between terminals Resistance

lever and stop screw
0 mm (Qin.) VTA —E2 0.2~5.8k
0Omm (Qin.) 0L —-E2 2.3 k) or less
1.6 mm (0.063 in.) IDL~-E2 Infinity
VTA -E2 1.4-95kQ
Throttle vaive fully open

VC —-E2 25-59k0




ELECTRONIC CONTRULTIESEL - “THROTTLE BODY

4 ey

INSTALLATION = «

Installation is in the reverse order of removal (§ee page ED-5).

e
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ELECTROMC CONTROLBIESEL — TIWIKG CONTROL VAVE ™~~~

onmmeter | TIMING CONTROL VALVE

Q]| | INsPECTION
, Ol | INSPECT TIMING CONTROL VALVE
connect [ l I (@) Disconnect the valve connector.
e ‘ ol (b) Using an ohmmeter, measure the resistance between the

terminals.
Resistance: 10 — 14 Q at 20°C (68°F)

<oasoa| | the resistance is not as specified, replace the valve.

() 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.

gy Battery () | NOTICE:

il=0 TCV ssa| ¢ Do not apply voltage for more than 30 seconds to

avoid burning out the solenoid.

+ If repeating this step, wait until the solenolid coils
down enough that it can be touched by hand.

(d) Reconnect the valve connector.




ED-9

ELECTRONIC CONTROL DIESEL -~ SPILL CONTROL VALVE

504923

SRR Y

SPILL CONTROL VALVE
INSPECTION o

INSPECT SPILL CONTROL VALVE -

(a) Disconnect the valve connector.

{b) Using an ohmmeter, measure the resistance between the
terminals.
Resistance: 1-2 Q at 20°C (68°F)

If the resistance is not specified, repiace the injection pump as-

sembly (See page FU-16).

(c) Reconnect the valve connector. == oy



ED-10
ELECTRONIE BOMTROL DIEgEl” - ECHMANHELAY™ ~ o~

ECD ECD MAIN RELAY

INSPECTION 7
1. REMOVE ENGINE ROOMR/B COVER '~

2. REMOVE ECD MAIN RELAY (Marking: ECD) -

EDQ10-02

4

© -45‘#;_ M

Continuity 3. INSPECT ECD MAIN RELAY
(@) 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 is continuity, replace the relay.

No Continuitgn4970

(b)  Inspect the relay operation.
(1)  Apply battery voltage across terminals 1 and 2.
(2) Using an ohmmeter, check that there is continuity

2 Ohmmeter

1
H 0 between terminals 3 and 5.
Q O If there is no continuity, replace the relay.
@@ 4, REINSTALL ECD MAIN RELAY
3 5. REINSTALL ENGINE ROOM R/B COVER
Battery

Continuity
504969




ELECTHONIC CONTROL DIESEL - SPIL'CONTHOL VACVE'MELRY ™ -~ -

ED-11

SPILL CONTROL VALVE RELAY
COMPONENTS |

Spill Control Valve Relay

809299




ED-12

€

e

o®| .

Battery

Continuity
Ohmmeter .. o Ohmmeter
- 1 :
0 5 | Q)
00 o0
3
No Continuitg )
04970
) Ohmmeter

ELECTRONIC CONTROL DIESEL - SPILECONTROL VALVE RELAY ~

EDO3-01

INSPECTION - |
1. REMOVE SPILL CONTROL VALVE RELAY .

p—————— .

TN

2. INSPECT SPILL CONTROL VALVE RELAY
(@) Inspect the relay continuity.
(1} Using an chmmeter, check that there is continuity
between terminals 1 and 2.

\

If there is no continuity, replace the relay. /
(2) Check that there is no continuity between termlnals
3and 5. AN -

If there is continuity, replace the relay. —
A

(b) Inspect the relay operation.

(1)  Apply battery voltage across terminals 1 and 2.

(2) Using an ochmmeter, 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
" ELECTIRINIC CONTHOL DIESEL” — VSV FOR INTAKE CONSTRICTUR CONTROL

VSV FOR INTAKE CONSTRICTOR CONTROL =1V
COMPONENTS

VSV ior No.1 Intake

VSVfor No.2 Intake / Constrictor Control

Constrictor Control

g ¢l
. K
_____ TR VSV forNo.1 Intake 3
""""" N Constrictor Control — _/
: Connector
Actuator A . |
e ! VSV for No.2 Intake
' Constrictor Control —
'\ Connector
Actuator B B ' Vacuum Hose

{from Actuator A}

———

Vacuum Hose
{from Actuator B)

S

Ry s
y

Vacuum Hose

! {from Vacuum Pump)

s
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e +~~ ELECTRONIC CONTROL DIESEY - —  VSY FORINTAKE CONSTRICTOR CONTROL

€ : INSPECTION - |
1. REMOVE VSV (NO.1, NO.2) man
o~ 1 . -
: % ] - : ﬁ '
! o PRI B I ) \;p_\g ".»q\: E f‘u .
SNC o S ":{' i LAatAl € AlASAT VOV
70 e ; Yoo -
. 2. INSPECTVSV(NO.1,NO.2) -
Ohmmeter s
Continuity (a) Inspect the VSV for open circuit.

Q]
QO

Ohmmeter
N
QO

No Continuity

B09254

B09255

SIS

Battery

B09256

Using an ohmmeter, check that there is continuity be-

tween the terminals.
Resistance: 38.5 - 44.5 Q at 20°C (68°F)

If there is no continuity, replace the VSV.

If there is continuity, replace the VSV.

- .

S \ Anoisuins.

R A R /‘,73(‘/\’/ 5
AL L

(b) Inspectthe s !

Using an ohmmeter, check that there is no continuity be-

V&V or "g round.

tween each terminal and the body.

ir
,
e .
N Cey SEVERIAN -
B I B 1 1
5 i}‘ /;. eA / , ’; <|L )
!\~—/ 5(‘ ; 5/‘.,;\ / ’T’\’—S\f P A
i ' | Il -
A Ly f }'/—.‘: = \\

(c) Inspectthe VSV operation. %/~ N\

(1) Check that air tiows from port E to the filter.

(2) Apply battery voltage across terminals.
(3) Check that air flows from ports E to F.

If operation is not as specified, replace the VSV.
3.

REINSTALL VSV (NO.1, NO.2)



ED-15
ETECTRONIC CONTROLDIESEE - VWTER TEMPERATURE SENSOR

o WA_:TER TEMPERATURE SENSOE_
L ~ INSPECTION
“ewEs e TREIEMEY * 4, DRAIN ENGINE COOLANT
L . . !_",";j:‘—\.f,ij_.. B
: I .
ros e - el soives ot ten L an\(\z;)::;;‘ IR

T

. REMOVE WATER TEMPERATURE SENSOR
(a) Disconnect the sensor connector.
(b) Using a 19 mm deep socket wrench, remove the sensor
and gasket.

3. 7 INSPECT WATER TEMPERATURE SENSOR —

Ohmmeter Using an ohmmeter, measure the resistance between termi-
nals. ,,
OO ' Pk Resistance: Refer to the chart graph k |
If the resistance is not as specified, replace the sensor. ‘
o 4. REINSTALL WATER TEMPERATURE SENSOR e‘
(a) Using a 19 mm deep socket wrench, install a new gasket
doer 1°§ and the sensor.
Z 5¢ Torque: 25 N-m (255 kgf-cm, 18 ft-1bf) 1
g 2 i (b) Connect the sensor connector. ’12 _
k] 5. REFILL WITH ENGINE COOLANT 1 &,
S 1t g _ § ¥ &
i 2 i o
05F 20
_ e i
0.2} 180
0.1l _ Ity
&5 2 40 & 8 100 | o ETE Tk
(~4) _(32) (68) (104){140)(176)(212) : - ey .
Foded Temperature "C('F) ..., o i "“”‘J’fmj




ELECTRONIC CONTROL DIESEL — FUEL TEMPERATURE SENSOR

a0

. FIDAUAR THLITASIONIT ST

Resistance kQ

S01196
501699

OChmmeter

200 20 40 60 80 100
(~4) (32) (68) (104) (140){176)(212)
Temperature “C (°F}

Z17274

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-

sor installation hole of the injection pump.

EDDIK-01

2. " INSPECT FUEL TEMPERATURE'SENSOH'T,“ 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.
3. REINSTALL FUEL TEMPERATURE SENSOR
(a) Install a new O-ring to the sensor.
(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.




ELECTRONIC CONTHOL DIESEL -

ED-17
INTAKE AW TERIPERATURE SENSOR

B09250
=]
X
8
=
ju
L
w
& 3
0.5f
0.3r
0.2¢
0.14
BV cmm WAILY fegein -
200 20 40 60 86 700
(—4) (32) (68) (104)140]176)212)
Temperature “C (°F)
01195
501699 217273

INTAKE AIR TEMPERATURE s

SENSOR

INSPECTION
1. REMOVE INTAKE AIR TEMPERATURE SENSOR

i Soen

g ]

2. INSPECT INTAKE AIR TEMPERATURE SENSOR
Using an ohmmeter, measure the resistance between termi-
nals.

Resistance: Refer to the chart graph
If the resistance is not as specified, replace the sensor.
3. REINSTALL INTAKE AIR TEMPERATURE SENSOR

\'N-—-m-‘.m I~

LA o 1
£ i'
’R} { ‘ ks ; e Y]
T T AN
L2 ' %
wete 1 @ J
: e | a3 o |
M \ |
A () | ]
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£~~~ ELECTRONIC CONTRCL DIESEL - TURBO PRESSLIRE SENSOR

Voltmeter

V
E2
Disconnect
Y B09296
ROe2WEHE GRUTARTZY. T BiA 544
i i3
LR el
arenten v Loggr
3k ' 4
Voltmeter

\'
DO

504613 Vacuum  goene

TURBO PRESSURE SENSOR
INSPECTION ~ |

1.

(a)
(b)
(c)

(d)
()

4

‘_3]

JJAT .

(a}
{b)

(c)

EDOSL-01

INSPECT POWER SOURCE VOLTAGE OF TURBO
PRESSURE SENSOR .
Disconnect the turbo pressure sensor connector. .
Turn the ignition switch ON.

Using a voltmeter, measure the voltage between connec-
tor terminals VC and E2 of the wiring harness side.
Voltage: 4.5-55V

Turn the ignition switch OFF.
Reconnect the turbo pressure sensor connector.

ale: - . : ;

- - ——

sirdntnanan A <&

INSPECT SUPPLY POWER OF TURBO PRESSURE

SENSOR

Turn the ignition switch ON.

Disconnect the vacuum hose form the turbo pressure
sensor.

Connect a voltmeter to terminals PIM and E2 of the en-
gine ECU, and measure the output voltage under ambient
atmospheric pressure.

Apply vacuum to the turbo pressure sensor in 13.3 kPa
(100 mmHg, 3.94 in.Hg) segments to 40.0 kPa (300
mmHg, 11.81 in.Hg).

Measure the voltage drop from step (c) above for each

segment.
Voltage drop:
Applied vacuum Voitage drop
kPa {mmHg, in.Hg) A9
13.3 (100, 3.94} 0.3-05
26.7 (200, 7.87) 06-08
40.0 (300, 11.81) 0.95-1.15




ELECTRONIC CONTROL DIESEE —  Tureo pRessure sespon At

N ()  Using SST (turbocharger pressure g2 -2, apc* 8-

s sure to the turbo pressure sensor in 3.6 kFa = 77
Voltmeter kgfflcm?, 2.84 psi) segments to 98.0 kPa (1.00 k=* .~ -,
14.2 psi).

SST  09992-00242
(@) Measure the voltage up from step (c) above for each seg-

ment.

Voltage up:
Applied pressurg o e Vottage up
kPa (kgf/em?2, psi) v
19.6 (0.20, 2.84) 0.1-04
39.2 (0.40, 5.69) 04-07
58.8 {0.60, 8.53) 0.7-1.0
78.5(0.80, 11.4) 1.0-13
98.0 (1.00, 14.2) 1.3-16

(h) Reconnect the vacuum hose to the turbo pressure sen-

Pressure sor.

30481
aogggg B09717




ED-20

ELECTHONIC CONTHOL OTESEL - ERGINE SPEESERSEN "

Ohmmeter

ENGINE SPEED SENSOR

INSPECTION !
INSPECT ENGINE SPEEDSENSOR ox

{a) Disconnect the sensor connector.
(b) Using an chmmeter, measure the resistance between ter-

minals.
- Resistance: 205 - 255 Q 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. ™ 7

EDOaM-01
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ELECTRONIC CONTROL DIESEL _—  CRANKSHAFT PUSITION SENSOR

&

S04403

CRANKSHAFT POSITION SENSOR

INSPECTION ISRV Ires

NOTICE: . R oo ™Sl
"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).

L i beitiosgl ‘ :I_ i
INSPECT CRANKSHAFT POSITION SENSOR 7 7}
(a) Disconnect the sensor connector. - e
(b) Using an ohmmeter, measure the resistance between ter-

minals.

Resistance:
GCold 19-320
Hot 24-37Q

If the resistance is not as specified, replace the sensor.
Torque: 5 N-m (51 kgf-cm, 44 in..Ibf)

HINT:

Apply engine oil to a new O-ring.

NOTICE:

Be careful not drop and shock the sensor.

(c) Reconnect the sensor connector.



ED-22
ELECTRONIC CONTROL DIESEt - PIRSTGEAR POSITION SWITCH

FIRST GEAR POSITION SWIICH

INSPECTION

INSPECT FIRST GEAR POSITION SWITCH
(a) Disconnect the switch connector.
(b) Using an ohmmeter, check the switch continuity.

w
]

Continuity:
Transmiss L A LS
ransmission w .
Shift Position Specified continuity
1 Continuity -
Others No continuity .

If continuity is not as specified, replace the switch.
{¢) Reconnect the switch connector.



ED-23

Torque: 30 N-m (306 kgf-cm, 22.1 ft.1bf) TRV
SST 09817-16011 o gy
REINSTALL TRANSMISSION -

- e~ RIEGTRONIC CONTHOL DIESEL -~ FIRST GEAR POSITION SWITCH ok

REPLACEMENT :- -
1. REMOVE TRANSMISSION 3 ]
2. REMOVE FIRST GEAR POSITION SWITCH rotam i
(@) Using SST, remove the switch and gasket. ‘

SST  09817-16011 ;M\T ,‘ 4
(b) Remove the gasket from the switch. ;- (5 D g
3. REINSTALL NEW FIRST GEAR POSITION SWITCH ' vj e R \,
(a) Install a new gasket to the switch. -y D — e g T
(b) Using SST, install the switch. — 1 +. : ' ‘ ‘ e e |



ELCECYRONIC CONTHOL DIESEL - INJECTION PUMP CORRECTIOR RESISTOR

INJECTION PUMP CORRECTION ~

RESISTOR

INSPECTION

INSPECT INJECTION PUMP CORRECTION RESISTORS

(a) Disconnect the resistor connectors. 3ni av

(b) Using an chmmeter, measure the resistance between ter-
minals of resistor No.1 and No.2. b e
Resistance: 0.1 - 2.5 kQ at 20°C (68°F) ,

If the resistance is not as specified, replace the injection pump

assembly (See page FU-16).

(¢} Reconnect the resistor co’ﬁr'iectors

EDOQ-N

mRes L



ED-25
ELECTRONIC CONTROL DIESEL - ENGINE ECU ;4 ~wespvarrivn vy

ENGINE ECU ¢ i pro
COMPONENTS - |

ECU Connector

Glove Compartment

Et

Y B09261




ED-26
ELECTRONIC CONTROL DIESEL" - ENIRE @70 ~twnmman =

INSPECTION = -
INSPECT VOLTAGE OF ENGINE ECU (See page DI-15)

e

" 5}‘ '

EDO3R-01



ENGINE FUEL -

FUELFILTER . .vovvnnnnss e, FU—1
INJECTION NOZZLE v ov oo, FU-3
INJECTION PUMP v oo, FU—15




FU-1
ENGINE PUEL - FUELFUTER™ =~

‘ FUELFILTER - -
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. -

Kl

— — SN |

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 waming switch.

(c) Install the warning switch to a new fuel filter by hand.

7. REINSTALL FUEL FILTER ASSEMBLY TO FUEL
FILTER SUPPORT



FU-2
ERGINE POEE - PFDECAUTER™

9. START ENGINE AND CHECK FOR FUEL LEAK

S

DS \ 8. REFILL FUEL FILTER WITH FUEL
\/) . Operate the hand pump until you feel more resistance.
aeeol

234
CHRAHOT =i FATIA J3UT HMIR 8 a "
5 A : ¥ S
eav - Hoz B o ) : : ' ‘
oai-C bas 1 st avoms” . ' : \< £
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© - ENGINE FUEL. —  INJECTION NOZZLE ‘ 1
INJECTION NOZZLE - -
L]
{
COMPONENTS
. VSV Connector for
VSV for No.1 Intake Constrictor Controi Vacuum;/ No.1 Intake Constrictor Control
, D
. PCV Pipe / N VSV Connector for

No.2 Intake Constrictor Gontrol

*

PCV Hose ? | | Intake Pipe

-2 by
No.2 Air Hose \_@ S 1 l
| & Gasket

B S P ’
Clamp —-"’"’@ -

vgoﬁ sivenid .
VSV for No.2 Intake Constrictor Control

injection Pipe

Accelerator Cable Bracket

Nozzle Leakage Pipe

# Gasket
injection N$
54 (540, 40) \g

¢ Gasket
Nozzle Se

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

4 Non-reusable part
¥

B09237




" " ENGINE FUEL - WIECTIONNODZZLE

Nozzle Assembly =
\
.. | Nozzie Body
A i
Nozzle Holder Retaining Nut Nozzle Needle
. QN ﬁ\‘<
\\ '
7/ 5
D L
i

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

-V e i

Go.

Pressure Pin

Pressure Spring

Distance Piece

Adjusting Shim - Calmt ey

s
/

e BEGH
I\ B e
TRy
SINEN

", )
~ tadngyd

L et aeasine | alvenld

2ae

* Nozzle Holder Body

A

sl

WRIHAT Y

P12634




ENGINE FUEL _— TIECTONNOZZLE

504839

P11700

REMOVAL

1.
a)
b)
c)

— — —

"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). '
Remove the 4 nuts and seal washers. ‘ g

*
i
:
i
|

Disconnect the 2 PCV hoses.

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

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

Remove the 2 nuts and accelerator cable bracket from
the intake pipe. :

Remove the 2 nuts and PCV pipe from the intake pipe.

REMOVE INJECTION PIPES

Remove the 2 nuts holding the clamps (A) to the intake
manifold.

Using a screwdriver, pry out the clamp (B).

Loosen the 8 union nuts of the injection pipes.
Remove the 4 injection pipes and 2 clamps (A).

REMOVE NOZZLE LEAKAGE PIPE
Disconnect the fuel hose from the return pipe.
Remove the 4 nuts, leakage pipe and 4 gaskets.

i
;
;




o ENGINEPUEL  —  INJECTION NOZZLE

4. REMOVE INJECTION NOZZLES
Using"SST, remove the 4 injection nozzles, gaskets and seats.
SST 09268-64010 (09268-64020) |
. R N
HINT: _ - T
Arrange the injection nozzle in correct order. o
miyg mu I ~. .
L Mg 0 deaameannaal’ e
F . ] . lﬂqv\(, T
s Agndee Opspns e doie. S ! o YX\ . U
y Lo G
RPN C RS . 1 i L iy

" o8
E - Re

‘neetunSertsver 5 {i) i




FU-7
- ENGINE FUEL — INJECTION NOZZLE

FU0ET-01

DISASSEMBLY
DISASSEMBLE INJECTION NOZZLES ———)
(&) Using SST, remove the nozzle holder retaining nut.
SST (09268-64010 (09268—64020)
NOTICE: . :_ :
When dlsassembling the nozzle, be careful not to drop the
inner parts. | . i
(b) Remove the pressure spring, shim, pressure pin, dis-
tance piece and the nozzle assembly. oo




FU-8

© T ERGINE FUEL - INJECTION NOZZLE

U

FU0559

FU1349

FU2701

One third of
its length

FUt351

INSPECTION -

1.
(a)

HINT:

NOZZLE CLEANING

To wash the nozzles, use a wooden stick and brass brush.

Wash them in clean diesel fuel.

o

Do not touch the nozzle mating surfaces with your fingers.

o

(b)

(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:

|

i ip‘\"ﬂ 3

5

L

Using a wooden stick, remove the carbon adhering to the

nozzle needle tip.

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.

l

l



2 PRGINE FUEL - INJECTIONNOZZLE

FU-8

FU1352

{¢) When released, the needle should stick down into the
Body vent smoothly by its own weight.

(d) Repeat this test, rotating the needle slightly each time.
if the needle does not sink freely, replace the nozzle assembty.

-

Yo

; H __/ﬁ



~ T ENGINE FUEL -~  INGECTIONNOZZLE

: 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.

FLOSV-01

(b) Using SST, tighten the retaining nut. R
SST 09268-64010 (09268—64020) }," e .
s Torque: 37 N-m (375 kgf-cm, 27 ft.Ibf) Y
NOTICE:

. s e bt

Over torquirg could cause fiozzlé deformation and needle
.- adhesion or other defects.
T x 2. PERFORM PRESSURE AND SPRAY PATTERN TEST
- ’ (See page FU-11)



Al o~

FU-11

© U ENGINEFOEY. -  RORSTION NOZZLE

ot

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.
R

i

e JRp—

— ]

) l it .

-0y

PEEE I

H

f f..l‘ - & - R Tt ulartio . .

?3) "Head the pressuré gauge just as the injection pressure
begins to drop.
Opening pressure:

o New nozzle 14,808 — 15,593 kPa
{151 - 159 kgtom?, 2,148 — 2,261 psi)

14,320 - 15,100 kPa
{146 — 154 kgf/cm?, 2,076 — 2,190 psi)

Reused nozzle

HINT:
Proper nozzle operation can be determined by a swishing
sound.
If the opening pressure is not as specified, disassemble the
nozzle holder and change the adjusting shim on the top of the
pressure spring.

Adjusted opening pressure: “*"1\7} —
914,220 - 15,200 kPa ’ : ’

(145 - 155 kgtiem?, 2,062 - 2,205 psi)



FU-12

~-_ENGINE FUEL -

INJECTION NOZZELE

Adjusting shim thickness:

€
‘-\mm (in.) mm (in.} mm {in.}
b 0.900 (0.0354) 1.275 (0.0502) 1.650 (0.0650)
g 0.925 (0.0364) 1.300 (0.0512) 1.675 {0.0659)
| 0.950 (0.0374) 1.325 (0.0522) 1.700 (0.0669)
‘9 0.975 (0.0384) 1.350 (0.0531) 1.725 {0.0679)
:0F. 6 28iM1) A 1.000 {0.0394) 1.375 (0.0541) 1.750 (0.0689)
B0 OGET e i 1.025 (0.0404) 1.400 {0.0551) 1775 (0.0699)
' ' 1,050 (0.0413) 1.425 {0.0561) 1.800 (0.0709)
1.075 (0.0423) 1.450 (0.0571) 1.825 (0.0719)
1.100 (0.0433) 1.475 (0.0581) 1.850 (0.0728)
1.125 (0.0443) 1,500 (0.0591) 1.875 (0.0738)
1.150 (0.0453) 1.525 (0.0600) 1.900 (0.0748)
1.175 (0.0463) 1,550 (0.0610) 1.925 (0.0758)
1.200 (0.0472) 1.575 (0.0620) 1.950 (0.0768)
1.225 (0.0482) 1,600 (0.0630) -
1.250 {0.0492) 1.625 (0.0640) -
HINT:
_ e s e + Varying the adjusting shim thickness by 0.025 mm
319G NOMn T A T T e 3 ” (0.0010 in.) changes the injection pressure by about 471
voen_ kPa (4.8 kgffcm?, 68 psi).
' =  Only one adjusting shim should be used. __J
l BT - AT T A (e) There should be no dripping after injection. . *ﬁ
Lrmrems-g oo T ED __..___.-_,.; ' /l o %
{ o oe,i ;""dr:w - 8an) ssser 27 | o[z :’” e E‘; !1

prifziwa s yd banirmeteb ad neo noilsisgo slsson

*P*

Good

FU1347

Faulty

- e e

FU1481

S e S

~i - {esveud

2. , LEAKAGE TEST

. While maintaining pressure at about 981 — 1,961 kPa (10 - 2C

kgf/cm?, 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 over-
haul the nozzle assembly.

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.




ENGINE FUEL - INJECTION NOZZLE

(a)
(b)

R

P12848 .

1. =

Foa P
N WUWF NOTICE:

INSTALLATION
'TNSTALL INJECTION NOZZLES - =

Place the 4 nozzle seats and new gaskets into the injec-
tion nozzle holes of the cylinder head. i
Using SST, install the 4 injection nozzles. %
SST  09268-64010 (09268—64020) -
Torque: 54 N-m (540 kgf.cm, 40 ft.Ibf) P4

. =
Over torquing could cause nozzle deformation and
needle adhesion or other defects.

.oile g15il srit fal ot g+ & ywhen installing the injection nozzle, never torque the

(@)

(b)

(c)
(d)

nozzle holder body. Torque the retaining nut section.

» INSTALL NOZZLETEAKAGEPIPE —~ 1
- Install 4 new gaskets and the leakage pipe with the nuts.

Torque: 30 N-m (300 kgf-cm, 22 ft-Ibf)
Connect the fuel hose to the return pipe.

.
o
/

f'//f

i
forosen

INSTALL INJECTION PIPES
Temporarily install the 2 clamps (A) and 4 injection pipes.

Install the 2 nuts holding the clamps (A) to the intake man-
ifold.

Torque: 6 N-m (65 kgf-cm, 53 in.-Ibf)

Using a screwdriver, attach the clamp (B).

Tighten the 8 union nuts.

Torque: 15 N-m {150 kgf-cm, 11 ft-1bf)
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P11558

L LY R PO e e ~ad

4.
(@)
(b)

{f)

e

INSTALL INTAKE PIPE ‘ _
Tstall 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 fi.1bf)

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.

IRSEENHhe 4 56 Washers and nuts,
Torque: 12 N-m (120 kgf.cm, 9 ft.1bf) .
Connect the vacuum hose to the 3-way (to vacuum
pump). ‘

Connect the 2 vacuum hoses to the actuator. R
Connect the 2 VSV connectors. N
START ENGINE AND CHECK FOR FUEL LEAKAGE

5! g LRSS B
[‘.Eﬁ!!“!
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U135

INJECTION PUMP - inan

-, -

ON-VEHICLE INSPECTION ‘

INSPECT ENGINE SPEED SENSOR (See page ED-20) ¥

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)

Lol ol
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FLoaP-e

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

[
1

Injection Pipe

VSV for No.2 Intake
Constrictor Gontrol

[(1Z(120,9) ] -

No.2 Air Hose \@

* Gasket

Clamp—— mgq’ %
v‘ ]
/;&
Accelerator Cable Bracket Clamp
I Engine Speed
e e et o i Pttt s Sensor Connector
Fuel Hose

No.2 Camshaft
Timing Pulley Flange

" Fuel Temp.
Sensor
Connector

Timing Belt 0 :
Tensioner Spill Control Valve
Connector
Timing Belt

Fuel Pump Correction
Resistor Connector

Timing Control Valve Connector

* Gasket
[ N-m (kgf-cm, ft-Ibf) | : Specified torque
v® Non reusable part Boez3s
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23(230,17)

Fuel Inlet Pipe

Fuel Inlet Hollow
Screw

¢ Gasket

o

22.1 (225, 16) }—

sed mt A e e s

r

# Gasket

Distributive Head Plug (No.1)

1S

Overflow Screw

& Gasket

il b

Fuel Outlet Pipe —‘@

¢ Gasket

iy

& Set Key

Support Clip

188 seini ol

[ N'm (kgf-crn, ft-Ibf) | : Specified torque
# Non reusable part

e r Delivery Valve Holder
g | ]
- Delivery Valve
I
{1 & Gasket
o
! t
: ¢
) Timing Control Valve
3
)
E ¢ O-Ring
i
E ~af®
1
- '::,-—* ¥ -
~" 'Wave Washer ¥ (g e
-» OO—ng ‘ |
¢ O-Ring g
- Strainer N
Dlstnbutlve Head i
() Piug (No. 2)

@y , R N
~ -f?ﬂ /4 ' - ' "j:/ ‘.c"}i .‘,
‘:% ) . FuelTemperature Sensor  /
lL\h ‘_\) \:- g}' e f//’ |

e — ‘\:\\; 5 - .
st e
w'_\_\}v" -V“d
7 S04926
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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)
o — .
=20 & ;_,/ pup -
/. -1 ks
4. CHECK INJECTION PUMP DRIVE SHAFT THRUST
CLEARANCE
(a) Turn the crankshaft pulley counterclockwise, so the
pulley groove is about 30° from the timing pointer.
HINT: -

To do this in order to adjust the teeth of the scissors portion of
the idler gear.

(b)

PR S,

(b)

- o i A

Move the No.2 camshaft timing pulley forward and back-
ward and understand the sense of thrust clearance of the
injection pump. -

REMOVE NO.2 CAMSHAFT TIMING PULLEY (See
page EM-13)

. g
, e tenesD 6
L 1;:,, h . .
N 1
i :
. i
REMOVE INJECTION PUMP

Disconnect the engine speed sensor connector. E
Disconnect the spill control valve connector. §J}
Disconnect the 2 correction resistor connectors.
Disconnect the timing control valve connector.
Disconnect the fuel temperature sensor connector.
Disconnect the engine wire clamp and fuel hose.

!
;
1 ~ .
‘d'\ T i 3
L v,

Hold the crankshaft pulley, and remove the injection
pump drive gear set nut.
Remove the O—-ring from the injection pump drive gear. ¥

il e it -

o L
T

YR

supiot be™ - T e

¥ ~
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(i}  Loosen the 2 nuts holding the injection pump to the timing
“gear case.
() Remove the 3 bolts and injection pump stay.

S o
- Sy,

- - ", B
i -2 - ‘31
s - T

A
& o
AT e .

(k) Using SST, disconnect the injection pump from the timing

gear case.

SST 09960-50010 (0995105010, 09952-05010, |

3 on 09953-05020, 09954—05010) |
()  Remove the 2 nuts, injection pump and cylinder block in-
sulator. - | TN |

{(m} Remove the O-ring from the injection pump.

N
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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
(o .
; e
B

3. ” REMOVE FUEL PIPES AND INLET HOLLOW SCREW

(a) Remove the overflow screw, fuel outlet pipe and 2 gas-
kets.

(b) Remove the cap nut, bolt, fuel inlet pipe and 2 gaskets.

(c) Remove the fuel outlet hollow screw and gasket.

{my i ~. /r*— ’\:‘f*’} . i

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.

A

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. . ‘
o~ //:; e f

i s ent L ":__,! /’_//‘ 5y

i
ol
"
g

o
ﬁ ‘

e Lpreres sorens sprens |

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

RGBS TEIH VT AT

FU0IS-02

INSPECTION .
NOTICE:

Do not touch the sliding surfaces of the delivery valves.
INSPECT DELIVERY VALVES

Pull up the valve, release it. - -

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.
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ENGINE FUEL — INJECTION PUMP
REASSEMBLY
sv lo¥inoD - i 1.  MOUNT PUMP BODY TO SST (STAND)
- SST 09241-76022, 09245-54010
|
S N
| / N e
; \ o
S04827 , et i
2. * INSTALL DELIVERY VALVEHOLDERS — ™1
' (a) Install new gaskets and the valves into the distributive
head.
= (b) Install the springs into the delivery valve holders.

I . (c) Using SST, install the delivery valve holders. ;
ﬁgé A SST  09260-54012 (09269-54020) =
S O Torque: 58.85 N-m (600 kgf.cm, 43 ft.1bf) o

[t ! | :

¥ 504413 . - . p\\_/ |
3. ; INSTALL DISTRIBUTIVEHEADPLUG — — ™
(a) Install a new O—ring to the distributive head plug. |
{b) Using SST, install the head plug. - : l
owe OST  09260-54012 (09262-54010) * 3
211 Torque: 88 N.m (900 kgf-cm, 65 ft.1bf)
‘,I a
sz :
4. INSTALL DISTRIBUTIVE HEAD PLUG (NO.2) AND
- % FUEL TEMPERATURE SENSOR
(@) Install a new C—ring to the distributive head plug.
(b) Install the wave washer, strainer and head plug.
5 g
. ,1’ §;-_,:8'-' e
{c) Install a new O-ring to the fuel temperature sensor.

Hold the distributive head plug, and using a 19 mm deep
socket wrench, install the fuel temperature sensor.
Torque: 21.6 N-m (220 kgf-cm, 16 fi.1bf)
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5 mm
Hexagon
Wrench

504409

Hollow Screw {i’
N

-

804318

1.

I
44

5. INSTALL TIMING CONTROL VALVE
Using@ 5 mm hexagon wrench, install the timing control valve
with the 2 bolts.

l =
. N -

HLE T .

6. INSTALL SOLENOID CONNECTOR SUPPORT CLIP

(a) Using a 5 mm hexagon wrench, install the solenoid con-
nector support clip with the 3 bolts.

(b) Connect the 2 lead wires and 2 connectors to clamps.

"i.

e

. E L

7. " INSTALL FUEL INLET HOLLOW SCREWS FUEL
PIPES

(a) Install a new gasket and the hollow screw.
Torque: 36.8 N-m {375 kgf-cm, 27 ft.1bf)

(b) Install fuel inlet pipe with 2 new gaskets, the cap nut and
bolt.
Torque: }
Cap nut: 23 N-m (230 kgf-cm, 17 ft-1bf)
Bolt: 24.5 N-m (250 kgf-cm, 18 ft.Ibf)

{c} Install fuel outlet pipe with a new gasket and the overflow
SCrew.
Torque: 22.1 N.m (225 kgf.cm, 16 ft-lbf) 1

8. REMOVE INJECTION PUMP FROM SST (STAND)

SST 09241-76022, 09245-54010 N

9. INSTALL SET KEY OF INJECTION PUMP DRIV
PULLEY ON DRIVE SHAFT - /

Y
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INSTALLATION
1. INSTALL INJECTION PUMP
(a) Install a new O—ring to the pump. -
(b) Apply a light coat of engine oil on the O—ring. R
(c) Alignthe set key onthe drive shaft and groove ofthe injec-
tion pump drive gear. Ty L K /
' Lo . in'
R A .

Bg242

Upper Processing
Surface

2

-

(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.

(ff  Tighten the 2 nuts holding the injection pump to the timing
gear case. _ _

Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)

(@) 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-1bf)

NOTICE:

Before tightening to the standard torque, check whether

the pump stay is up against the injection pump.

() 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.

(ry  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

Ei " ‘CLEARANCE

y " Move the No.2 camshaft timing pul!ey back and forth to check
= \ “ that the injection pump drive shaft has sufficient thrust clear-
= ance.

Thrust clearal'lce (Reference): - P
oy 0.15 - 0.55 mm (0.0059 — 00217in)/ g
’_f[/ If the thrust clearance is not sufficient, loosen the 2 injection
paaas| puUmp nuts and the 3 pump stay bolts, than retighten them.

If the thrust clearance is still not sufficient, remove the timing
~alaRr L. TRRETSHREEAIEARTR AN gear cover and then reinstall it.
4. INSTALL TIMING BELT (See page EM-18)
5. ; INSTALL INJECTION PIPES (See page FU-13)
6. - INSTALL INTAKE PIPE (See page EM-64)

g el

B o e
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COOLANT oo, CO-1
WATERPUMP - oo CO-3
THERMOSTAT « - oo CO-10
RADIATOR ..o oo e CO-14
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COOLING — COOLANT

COOLANT €
INSPECTION -

HINT: reerereee s o et im0
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 at T TETTTT o

To avoid the danger of being burned do not remove the radiator cap while the engine and radlator

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. R
If excessively dirty, clean the coolant passages and replace the coolant.
(c) Reinstall the radiator cap.
Sl e Ao g

T, Satm - - K, H
SR il AN i

o
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AIOVE>

7. " bng "I edi neswtad of qu insisv:

Engine
Drain
Plug

dnsls

Radiator
Drain

Plug gqs14

REPLACEMENT
CAUTION: Y lalnsatiial 3
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

(@) Remove the radiator cap. ceeoee
G

i35,

+ e AR

-.'lr

IR i s L

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.
Close the drain plugs.
Torque: 8 N-m (80 kgf.-cm, 69 in.-Ibf) for Engine

2. » FILL ENGINE COOLANT o RCE S

(b)

ol s i

()

(a) Slowly fill the system with coolant. =
»  Use ofimproper 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)

Reinstall the radiator cap.

Start the engine, and bleed the cooling system.

Refill the radiator reservoir with coolant until it reaches the
’F” line.

CHECK ENGINE COOLANT FOR LEAKS

CHECK ENGINE COOLANT SPECIFIC GRAVITY COR-
RECTLY

(b)
(c)
(d)

el o
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WATER PUMP ¢

S,

COMPONENTS ; W

VSV for No.1 Intake VSV for No.1 Intake VSV for No 2 Intake
Constrictor Control Constrictor Control  Cons:* :or Control
Vacuum Hose Connector Connector

&xﬂ

Qil FillerCap

Constrictor -
Control =

No.2 Intake _

¢ Gasket“\

[

\ Seal Washer .-

No.2 Air Hose —@

e ClaMP =

[}

& LFNo.1 Camshaft & . .-

" Timing Pulley _.-~%" -

Accelerator
Cable Brackst

Clip

A\ Idler Pulley—@@”"
g ~ Timing Belt \__
Tensioner .-~

.

-

I No.2 Camshaft Timing Pulley

No.2 Camshaft Timing Pulley Flange

Timing P
L

[ N-m (kgf-cm, ft-Ibf) | : Specified torque
, & Non—reusable part : e . omger i

A10775
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- - COOLING

— WATER PUMP

neni SM3Y e

r
00
62 (620, 45)
2
Alternator Bracke
{ IERRENT - ]
s A~

Water Pump 5=

P ¢ Gasket

~ ;—}---'_f
S A
~ e
.

6 (60, 52 in.-1bf)

[ N'm (kgf-cm, ft-Ibf} | : Specified torque

" \ \-r: o _1\0::. N

Fluid Coupling

Water Pump
Cover
Water Pump
Pulley

Gl

- i

\

trdngD)

.“i :

Drive Belt

s =0

N Tty V.

ERPIPY
-
R
SV —
R

4 Non-reusable part
* Precoated part




- COOLING - WATER PUMP

P77

P13086

REMOVAL

s

1. DRAIN ENGINE COOLANT

(@)

(b)

(c)

REMOVE DRIVE BELTAS, FAN AND WATER PUMP

PULLEY A . N | :
Stretch the belt tight and loosen the 4 pump pulley set
nuts. I V7

Loosen the pivot bolt and adjusting lock bolt.

Loosen the adjusting bolt, and remove the drive belt.
Remove the 4 nuts, fan and fluid coupling assembly and
pulley.

REMOVE TIMING BELT AND IDLER PULLEY

(See page EM-13)

REMOVE NO.1 CAMSHAFT TIMING PULLEY

(See page EM-13)

REMOVE CAMSHAFT OIL SEAL RETAINER

(See page EM-24)

REMOVE WATER PUMP
Remove the lock bolt, pivot bolt and altemator.

Remove the 4 bolts and alternator bracket.

Remove the 5 bolts, 2 nuts, water pump and gasket.

PP P AT TP TN NP Y TR
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{d) Remove the bolt, water pump cover and gasket.

. -~ . - N
e ¥ - i
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v ““:Z“ ' L=

~:-/L ey

L i —( T
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e R
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e
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&
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Water Pump Cover pragot| g
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- _COOLING — WATERPUMP
INSPECTION. T
1. ‘INSPECT WATER PUMP - “':5‘7:\ |

Turn the pulley and check that the water pump beaﬁng moves
smoothly and quietly.

If necessary, replace the water pump. ; )} o’ |

O
. h ‘
S by o g I
2.~ INSPECT FLUID COUPLING L 1

Check the fluid coupling for damage and silicon oil leakage. §
If necessary, replace the fluid coupling. )

a N

B09281 105 19

A
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New Gasket

9psAea! tir

P11717

COAWO-in

INSTALLATION
1. INSTALL WATER PUMP ASSEMBLY & ™
{a) Install a new gasket to the water pump cover. >

- R
[ Iy
Y /
N
MR

/
AN

F? .
\__,_f“-- e .
gz

]

g P
i

(b) Temporarily install the water pump and water pump cover

with the bolt. _
e T
AN I
s - \h; b
Ve S i
ra o
' - /\?M“)\.
\F-/ (w/¥ w..\\\
182908 .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 alternator bracket with the 4 bolts.
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf)



~ - CODLING = WATERPUMS bk

Pivot Bolt (9) Install the alternator with the pivot bc  z~d lock bolk. 1 §
“Jorque:

21 N-m {210 kgf-cm, 15 ft.1bf) for Lock

62 N-m {620 kgf-cm, 45 ft.Ibf) for Pivot bolt

2. INSTALL CAMSHAFT OIL SEAL RETAINER

' Jf\q.'nl\

3. INSTALL NO.1 CAMSHAFT TIMING PULLEY
(See page EM-18)
enna| 4. INSTALL IDLER PULLEY AND TIMING BELT

E

(See page EM-34) ‘
i

|

(See page EM-18)
8. INSTALL WATER PUMP PULLEY, FAN AND DRIVE

o BELT 3
\ N |
]
- - - A S
SN Ry
\M ~
N ) . 5 ‘ N 1 ,.-"wj) {‘ \Q H : : . "./_:-;""\_/ {/ /
':_l__.- Tr— ' : Rt \i:v"’/’}-_i - i

i e a

LT - LT :

(@) Install the pump pulley, the fiuid, fan and coupling assem- m
- bly with the 4 nuts.

HINT: T

When intalling the fiuid coupling on the water purhp, 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.

SE J : ij{ %

[enr 7]

(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 deflection. (See page CH-2}

6. FILL WITH ENGINE COOLANT d

7 START ENGINE AND CHECK FOR COOLANT LEAKS

Y

N

B0S007 e
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<~ COOLING — THERMOSTAT

THERMOSTAT -« | : et
COMPONENTS = . :

Thermostat .-~

¢ Gasket . . Lrwee?\

Waterlnlet . - l

[ N'm (kgf-cm, ft-Ibf) | : Specified torque
& Non—reusable part
\
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__COOLING — THERMOSTAT

x;zeqﬁﬁ-::

¢

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 o !
2. DISCONNECT RADIATOR LOWER HOSE

'—. fery

L. < m—

3.. REMOVE WATER INLET AND THERMOSTAT i

(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 e, —
" 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 is not as specified, replace the
thermostat.

SN T

"

(c) Check the valve lit. -
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
!

[P




Co-13
COOLING — THERMOSTAT

INSTALLATION ROTAK
1. PLACE THERMOSTAT IN CYLINDER BLOCK MO
(a) Install a new gasket to the thermostat.

o QN i
«2id 8 niss

New Gasket 80838

(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 e
4. START ENGINE AND CHECK FOR COOLANT LEAKS
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T COOLING - FADATOR

RADIATOR ¢ e
ON-VEHICLE CLEANING R

Using water or a steam cleaner, remove any mud and dirt from the radiator core.

NOTICE:
If using a high pressure type cleaner, be careful notto deform the fins of the radiato‘r core. (I e. Main-

tain a distance between the cleaner nozzle and radiator core.)

e 2N
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GOOLING - RADIATOR

im

Radiator Cap
o g

CD1242 ZQ0570

ON-VEHICLE INSPECTION 1

1. REMOVE RADIATOR CAP

CAUTION: '

To avoid the danger of being burned, do not remove the ra-
diator cap while the engine and radiator are still hot, as flund
and steam can be blown out under pressure,

o 3
) o
A 4 - _\&'
2. INSPECT RADIATOR CAP
NOTICE: i
« If the radiator cap has contaminations, always rinse
it with water.

«  Before using a radiator cap tester, wet the relief valve
- and pressure valve with engine coolant or water.
«} When performing steps (a) and (b) below, keep the
tester at an angle of over 30° above the horizontal.
(a) Using a radiator cap tester, slowly pump the tester and
check that air is coming form the vacuum valve.
Pump speed: 1 push / (3 seconds or more) . '

NOTICE: e
Push the pump at a constant speed. l
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: j
" 93-125kPa (0.95 - 1.25 kgticm?, 10.7 - 14. 9psl) |

- //r’ _Minimum opening pressure:
A .~ 59 kPa (0.6 kgf/cm?, 8.5 psi)
, ! HINT:
h i/_/ Use the tester's maximum reading as the opening pressure.

Radiator
Tester

If the opening pressure is less than minimum, replace the radia-

tor cap. .

3. INSPECT COOLING SYSTEM FOR LEAKS ‘

(@) Fill the radiator with coolant, and attach a radiator cap tes-
ter.

(b) Warm up the engine. g

(c) Pumpitto 118 kPa (1.2 kgf/cm?, 17.1 psi}, and check that
the pressure does not drop.

If the pressure drops, check the hoses, radiator or water pump

for leaks. If no external leaks is found, check the heater core,

cylinder block and head.

4. REINSTALL RADIATOR CAP
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COUONE ___ RADIATOR

COMPONENTS . & ]
=
i -AD

Bushing

Sag,

G0 2l gt e
S e

e

sibgy et an

Radiator Support

ma0 ovigy leilen adf ghae

4 O—Ring

¢ O-Ring

g
Lower Tank

DRI &'

Drain Plug

B ) L ,..!:,,\,.’.‘.om ol emd-

A — mmmmmmme ey
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l

4 Non—reusable part i o ! £ =) -
[d 809312
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COOLING — RADIATOR

LS

W

Part "A”
OIS,

P 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 ! |
Ll . -1
. . E i ;
Ao Qb

T

&

i

H T -
LN

j

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.

. !
. \ r"'l—l ’
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COOLING - RADIATOR

Lock Plate Lock Plate
Core
Cco1287
TS

TN
O Normal | X Twisted
I\O—ng X Twisted
COa7?

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.

»  Theretore, first correct any deformation with pliers or simi-

' lar object. Water leakage will result if the bottom of the
lock plate groove is damaged or dented.

NOTICE:

The radiator can only be recaulked 2 times. After the 2nd

time, the radiator core must be replaced.

AL

E i ) " 1
. —/ i - P \
O . Moagler g
| - e
O =

C - N

.3

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.

B A

;: I p '! i b 1T '72

(b) Install the tank without damaging the O-ring.
{c) Tapthe lock plate with a soft-faced hammer so that there
is no gap between it and the tank.

nsT

I

3. ASSEMBLE SST
SST 0923001010, 09231-14010
{a) Install the punch assembly to the overhaul handle, insert-
ing itin 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

"?.-ibST Sr" | PP EIL I ¢ YL

- pa

504334 B WD sy

L ata Fat ol LEL JE R

218950

Bogo17

4. CAULK LOCK PLATE

{a) ™Lightly press SST against the lock plate in the order
shown in the illustration. After repeating this a few times,
fully caulk the iock plate by squeezing the handle until
stopped by the stopper bolt.
SST 09230-01010 -

e &‘j} e
R
i (s} O
ir O
ihiw & ':}o i
= - v ;
o . - 1
ST 1 ¢ 13 1t &
adt .
i vy - I |
LR & T a1 G -
L <4
HINT:

+ Do not stake the areas protruding around the ports.

+«  The points shown in the rib sides near here cannot be
staked with SST. Use pliers similar object and be careful
not to damage the core plates.

(b} Check the lock plate height (H) after completing the caluk-
ing.
Plate height (H):
7.40 — 7.80 mm (0.2913 — 0.3071 in.)
If not within the specified height, adjust the stopper bolt of the
handle again and caulk again.
5. INSTALL RADIATOR CAP
6. INSTALL DRAIN PLUG
(@) Install a new O-ring to the drain plug.
(b) Install the drain plug.
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COOLING - RADIATOR

Lock
Plate

0O-Ring

P23709

7. CHECK FOR WATER LEAKS

{a) FHghten the drain plug. _

(b) Using SST, plug the inlet and outlet pipes of the radiator.
SST  09230-01010

(¢) Using a radiator cap tester, apply presstire to the Tadiator.
Test pressure: 147 kPa (1.8 kgf/cm?, 26 psi)

(d) Submerge the radiator in water.

{e) Inspect for water leaks.

HINT: s l
On radiators with resin tanks, there is a clearance between the
tank and lock plate where a minute amount of air will remain,
giving the appearance of an air leak when the radiator is sub-
merged in water. Therefore, before doing the water leak test,
first swirl the radiator around in the water until all air bubbles dis-
appear.

8. INSTALL RADIATOR SUPPORTS

Torque: 13 N.m (130 kgf.cm, 9 ft.Ibf) —

mmb—— [
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LUBRICATION - OItANDFRTER

OIL AND FILTER

Recommended Viscosity (SAE): |NSPE CTI ON
1T T T T 11 1. CHECK ENGINE OIL QUALITY

[T 1 2IOW}—501 ] |2 Check the oil for deterioration, entry of water, discoloring or thin-
15W=40 > ning
T 1T 1T T i T T 1IX ' )
TOW=30 > If the quality is visibly poor, replace the oil.
<A SW[—3I0 . 0" gl'ade:
N = N APl CF4 or CF (You may also use API CE or CD)
v If you use SAE 10W-30 or higher viscosity oil in extremely low
— I30 — |,> temperatures, the engine may become difficult to start, so SAE
‘C-29 -18 -7 4 16 27 38 5W=30 engine 0il is recommended.

‘F-20 0 20 40 60 80 100 2. CHECK ENGINE OIL LEVEL
After warming up the engine and then 5 minutes after the en-

TEMPERATURE RANGE ANTIGIPATED gine stops, oil level should be between the "L” and "F" marks of
) BEFORE NEXT OIL CHANGE the dipStiCk.
™ If low, check for leakage and add oil up to the "F” mark.
NOTICE:

sssz| DO N0t fill with engine oll above the "F” mark.

3. CHECK OIL PRESSURE

(a) Using a 24 mm deep socket wrench, remove the oil pres-
sure switch.

{b) Instali an oil pressure gauge.

{c) Allowthe engine to warm pu to normal operating tempera-
ture.

(d) Check the oii pressure.
Qil pressure:

Qil Pressure
Switch

Atidle 29 kPa (0.3 kgffem?, 4.3 psi) or more
] At 3,000 rpm 245 kPa (2.5 kgf/cmz, 33 psi) or more
i3 .
" (e} Remove the oil pressure gauge. e
o :
L i
Jf ~— - _._.i.-:__ e L i
. X i e Y‘}:——vt
e LI {
. S B3t ol wt . ) < e ’
. N I EI e
i R Wo an {d} Lo ‘ Y
! _ ) ;
'. s f“”"zﬂ», [ R e '_","‘.f' s 3 i ‘Q;;- i . —
in gnipna realo SRR (0) ) o~ L

(i  Apply adhesive to 2 or 3 threads of the oil pressure switch.
Adhesive:
Part No. 0883300080, THREE BOND 1344, L OCTITE
242 or equivalent

(g) Reinstall the oil pressure switch.

(h)  Start the engine and check for oil leak.
Lo e

Adhesive

| i
s

S02870 Y




LU-2

"LOBRICATION — Oft AND FILTER

€ REPLACEMENT |
CAUTION: S R
.~ mm -~ * Prolonged and repeated contact with mineral oil will

e Fol RS AT VR Loend o

Lo arly arelaey s yidiz

L
1% 5y I O A aps snle vem ey,

result in the removal of natural fats from the skin,
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
o clothing and gloves that cannot be penetrated by oil
should be worn. The skin should be thoroughly
PO ; 2 washed with soap and water, or use water-less hand
W g cleaner, to remove any used engine oil. Do not use
gasoline, thinners, or solvents.
. g o +  In order to preserve the environment, used oil and
At used oil filter must be disposed of only at designated
" - disposal sites.
' 1. DRAINENGINEOIL . S
s omon (@) Remove the oil filter cap. G e e
gy e e o {b) Remove the oil drain plug, and drain the oil into a contain-
ot er.
S B- ) Ec o — b PN \:t‘\“'/i‘f ;;'
- _"'!C‘f“!"{“".!v’ et Eo T RN Y T E et : .
I | i ] .
glzaan lin adisi~ 1 (p) e '
» \
r T R N el
2. REPLACE OIL FILTER
SST (@) Using SST, remove the oil filter.
SST  09228-10002
HINT:

Drain Hose

As the oil in the filter flows out through the drain hose, place the

drain oil container under the drain hose.

(b) Clean the oil filter contact surface on the oil filter mount-
ing. _

(c) Lubricate the filter rubber gasket with clean engine oil.

woeibae ylre i i
. : e o
E \‘\‘\\ NG “ T
! “"“"““‘-" =, \ _ Ry
o 3 \}‘ VR _)/
|
§ \ \
i ys B R S
; P —
s

B09322




LUBHICKTYON — OILAND FILTER

Lu-3

BOg324

(d) Tighten the oilfilter by hand until the rubber gasket con-

“tacts the seat of the filter mounting. e
RPN LiTe%

l

i
!
{
;

{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: e :
Drain and refill w/ Qil filter change 7.0 liters (7.4 US qts, 6.2 Imp. gts)

w/o Oil filter change

6.4 liters (6.8 US cpts, 5.6 imp. gts)

Dry filt

7.5 liters (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

BEVFITEEF % L WP N 2 o
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LUBRICATION - OIL PUMP

OIL PUMP . R

" ‘]L:: - !

COMPONENTS S oS- omic
VSV for No.1 Intake VSV for No.1 Intake VSV for No.2 intake
Constrictor Control Constrictor Control  Constrictor Control

Connecior
| 9(90, 78 in.-Ibf) |
'L gxt0

Vacuum Hose Connector

PCV Pipe

Qil Filler Cap

11 arif tsez of My
PCV Hose

Jereen wen g
. VSV for d Cover
No.2 intake

Constrictor

O
=
R S
=
]
¥y =
x
D
[+%

_ Clamp — Control ="
2 No.2 Air Hose i \
- ' Washer . e Gasket |
Clamp 5 ! \
, Accelerator ' .
‘ Cable Bracket

R Set Key—e

"No.j Camshaft _
Timing Belt Cover é@ Timing Pulley ;

it o Ay ’ 5 .‘:' e N
; TimingBet @F & o
N 98(1,000,72) | .-

Clip

&\ X er Puuey—@,@—*“'
2N . @,’"‘“ Timing Belt

No.2 Camshaft Timing Pulley Flange

Gasket

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

#® Non—reusabie part
Y A10TTS
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LUBRICATION - OIL PUMP

LU-5

Alternator

L g Crankshéf

j Plate
]

n i ;
Washer o ) Idler Sub Gear i
; . e TR ] B
¢ O-Ring No.1 Idier
¢ Injection Pump Drive”” g0 Ring SUbea’ * ---fr?.” @
Gear Oil Seal o~ N2 Idler Gear Shaft
. NN Wave Washer
- &= s Idier Gear Spring _ .
[ N-m (kgi-cm, ft-Ibf) | : Specified torque idler Gear Spring ! 21
4 Non-reusable part Wave Washer + P
Y* Precoated part Thrust Plate s0s501

Fromt Qil Seal

" Grank Shaft Pulley
|

W@ﬁ'__:’l;:_jl @
7@-@

Water Pump
Caver

& Gasket

Water Pump Puiley

]

Drive Belt

(92f

LT
¥
H

¢ ¢ Gasket

)\

Camshaft Oil Seal Retainer

|

L W 4

mrtd e ———— e —————————————— =}

—
ST TR

JEEReTRaE R ————— e

v

F
LA

e e R e e - - —————————————————————————
| mmwmmrm— -

Injection Pump
Drive Gear

)
'
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LUBMEATION - STFOmS ™

LA i

@
T
,
|
i
|
T, =
R 2 \SORP !
7 -
.
e o, j

T N-m (kgf-cm, ft-Ibf) | : Specified torque i
@ Non—reusable part '
* Precoated part

i - ¢ i b A b et T -

% Taper Screw Plug

, [1eqee,12)

13l
3
E
18 i

TR A

i JPATETH vriemst A e

\‘ ~
[y

¢ Gasket———@ %

, Drain Plug

A o bl .. b s 1 i

Low Engine Qil Level
= Warning Sensor
( sup Connector

B0a001
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* REMOVAL
HINT: b o
o When repairing the cil pump, oil pan and strainer should be re-

moved and cleaned. :
1. DRAIN ENGINE COOLANT .

4

2. DRAIN ENGINE OIL

3. REMOVE DRIVE BELT, FAN AND WATER PUMP
PULLEY (See page CO-5) - '

4. REMOVE TIMING BELT (See page EM-13) _____

5. REMOVE TIMING GEARS (See page EM-24)

Jedesphic N

et s b e i e w2

1 6. REMOVE ALTERNATOR ADJUSTINGBAR
(a) Remove the lock bolt. ‘ '
() Remove the bolt and adjusting bar. ™ #% IR Lu
7. REMOVE ALTERNATOR AND ALTERNATOR BRACK-
i ET (See page CO-5)
8. REMOVE WATER PUMP (See page CO-5)

-

pi2877 : e e et e et e e )

9. REMOVE OIL LEVEL SENSOR \
d - (a) Disconnect the oil level sensor connector. 240
) S (b) Remove the 41bolts and oil level sensor. %
L
; XA
L.
10. REMOVEOILPAN -~ | "
(a) Removethe22boltsand2nuts. . 7+ X
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LUBRICATION — CRLPUMP " ‘

P12259

P12472

P12471

(b) Insert the blade of SST between the cylinder block and oil
“pan, and cut off applied sealer and remove the oil pan.
tr, SST  09032-00100
NOTICE: . j
+ Do not use SST for the oll pump body side and rear & |
seal retainer.
»  Be careful not to damage the oil pan flange. l

Lo 2 - 7 ’ (

11.  REMOVE OIL STRAINER ' ‘ ;
Remove the 2 bolts, 2 nuts, oil strainer and gasket.

. :

12. REMOVE OIL PUMP (TIMING GEAR CASE)

(a) Before removing the 2 nuts holding the timing gear case
to the injection pump, check if the injection pump period
lines are aligned.

If not, place new maichmarks for reinstallation. ;‘

{b) Remove the 2 nuts. 4
f“‘ . Rl PRSP

var -

{c) Remove the 8 bolts and union bolt.

i I _

(d) Using a plastic—faced hammer, lightly tap out the timing
gear case. _ ,
() Remove the 3 O-rings. ey

|
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LUBRICATION - OILPUMP

' P12239

DISASSEMBLY
1. REMOVE DRIVE ROTOR
Pull out the driven rotor.
IJF—"‘“"T )/ . e
2. - REMOVE RELIEF VALVE -
Remove the plug, gasket, spring and relief vaive.
. ’ / -’ )
i : .5__15"
':; S >  J
N = <
—\




LU-10

P12105

Feeler
Gauge

Q
Precision Straight Edge

P12106

LUBMICATION - OLPUMP" -

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
oil pump assembly. . ‘
2. INSPECT DRIVE AND DRIVEN ROTORS .

(@) Place the driven rotor into the oil pump body. \,\

(b) Inspect the rotor tip clearance.

Using a feeler gauge, measure the clearance between
the drive and driven rotor tips.
Standard tip clearance: Pt
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.
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LUBRICATION - OILPUMP -»

Relief Valve

‘ -_ Spring

7

EIVTS
New Gasket

Plug

237

Driven

B

-

REASSEMBLY | e

1. INSTALL RELIEF VALVE

(a) Insert the relief valve and spring into the installation hole

of the timing gear case.
(b} Install a new gasket and the plug. ;
Torque: 42 N-m (425 kgf.cm, 31 ft.Ibf) '

it
B .

2. INSTALL DRIVE AND DRIVEN ROTORS
Install the driven rotor into the pump.



LU-12
LUBRICATION — ON'BOMR™" '

——

P _ INSTALLATION BN e
; /% 1, i {RSTALL OIL PUMP (TIMING GEAR CASE) -
*‘C o ' ’ (a) Remove any old packing {(FIPG) material and be careful

not to drop any oil on the contact surfaces of the timing
~%  gear case and cylinder block.

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

L ) »  Thoroughly clean all components to remove all the
1IN loose material.

FN

Using a non-residue solverft,clean both sealing
surfaces.

(B)  Apply seal packing to the timing gear case as shown in the
COHRRECT WRONG illustration.
Seal packing: Part No. 08826-00080 or equivalent
NOTICE:
Aroid applying an excessive amount to the surface.
+ Installanozzle that has been cuttoa3—5mm (0.12
—0.20 in.) opening.
»  Parts must be assembled within 3 minutes of ap-
P12100 plication. Otherwise the material must be removed
and reapplied.
+  Immediately remove nozzle from the tube and rein-
stall cap.

o New Gasket | (€) Place a new gasket into the groove of the timing gear
case as shown in the illustration.
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LUBRICETOR - OlL'Btmer

{d) Install 3 new O-rings to the cylinder block and injection
“pump.

: \ \ /) \ ) . :
)MB{% alin’a ?v (e) Install the timing gear case. L
7 /
N N =

28 C —-/Q P 3
1) ‘ . Ao
New & A R Ny :
O—thg b’ P12102 s ,T: . —/§ o _../ \;}/ ;i

() 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.

ks

{h) © 'instali the 8 bolts and union bol.

- Torque: R
13 N-m (130 kgf.cm, 9 fi.Ibf) for Bolt ‘

=% 16 N.m (160 kgf-cm, 12 ft-Ibf) for Union bolt

P12472 o .. 1

() 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

(i Check that the injection pump period lines (or match-
marks) are aligned by tilting the injection pump.

N N A

Period

v~ | 2 POURENGINE OILINTO OIL PUMP ===~
D S (a) Remove the taper screw plug. | .
% ‘ pniviosd Isag
\ 3 ( .
%}-“" ‘ /4 R TR g‘c“ g A
/£
( ey 59 * . .
f ) ‘/ ; . = =
b M . a l‘

P13083

L
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LUBRICATION — OIL PUMP

- Adhesive

P13102

nuts.

paimif art of 7 . noifesini et o ol auneS e

. [ ]
SR
IR IO I ot ;- ¢

Fal - i
kg .

-
I

Lo

i

or

NOTICE:

{b) Pourin approx. 20 cc (0.12 cu in.) of engine oil into the oil
pump.

Aol

(c) Apply adhesive to 2 or 3 threads of the taper screw.
Adhesive:
- Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent.
(d) Install the taper screw plug.

| |

3. INSTALL OIL STRAINER -~ =~ e
Install a new gasket and the oil strainer with the 2 bolts and 2

Torque: 8 N-m (80 kgf.-cm, 69 in.-Ibf)

4. INSTALL OIL PAN :

(a) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil pan
and cylinder block.

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

Thoroughly clean all components to remove all the

lcose material. - T VY NS
Using a non-residue solvent, clean both sealing
surfaces.

Do not use a solvent which will affect the painted surfaces.

” B
P1a114 .

1 1
H H
i . 4

(b) = Apply seal packing to the oil pan as shown in the illustra-
tion.
Seal packing: Part No. 08826 —00080 or equivalent

Install a nozzle that has been cuttoa3-5mm (0.12
—0.20 in.) opening.

Paris must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied. A

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



LUBRICATION - OfiL PUMP !

Bogo02

P12877

(c)

wd

Install the oil pan with the 22 bolts and 2 nuts.

“Forque: 16 N.m (165 kgf-cm, 12 ftIbf)

r——————— At 1L 3 e g = . L e ————

b b
Sl R

C AR . = _}qr . -}q
INSTALL OIL LEVEL SENSOR

Install the oil level sensor with the 4 bolts.
Connect the oil level sensor connector.

INSTALL WATER PUMP (See page CO-8)
INSTALL ALTERNATOR AND ALTERNATOR BRACK-

ET (See page CO-8)

[

jaresi) # - - g 5

T

8.

9,
10.
11.
12.
13.

14.
15.

INSTALL ALTERNATOR ADJUSTING BAR
Install the adjusting bar with the bolt and lock bolt.

Torque: 21 N-m (210 kgf-cm, 15 ft.Ibf)

INSTALL TIMING GEARS (See page EM-34)
INSTALL TIMING BELT (See page EM-18)
INSTALL WATER PUMP PULLEY, FAN AND DRIVE

BELT (See page CO-8)
FILL WITH ENGINE OIL 5
FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR OIL LEAKS

RECHECK ENGINE OIL LEVEL

o oape oy 1
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OIL COOLER s
COMPONENTS

LUBARTCTION. - ML TODYER"

N t . il Luoi3-21

VSV for No.1 Intake VSV for No.1 Intake
Constrictor Control Constrictor Control Connector

Vacuum Hose o

VSV for No.2 Intake
Constrictor Control Connector

Injection Pipe

PCV Hose %

VSV for No.2 Intake
Constrictor Control

Intake Pipe—"—'-]:f ’\
Clamp —&3 15050, 1) ] |
No.2 Air Hose Seal Washer

Cable Bracket

Clamp —£3 )
P ————— @-_ 1 ’
Accelerator T
S5S
z

No.2 Camshaft

- EngineISpeed
Timing Pulley Sensor Connector
No.2 Camshaft Timing Fuel I;-|ose
Pulley Flange |

Injection
Pump

Timing Belt Tensioner Spill Control Valve

¥ Connector

Injection Correction
Resister Connector

Tlmlng Belt Fuel Temp

' Sensor Connector

Teming Beft Cover 4l ‘
Timing Control
i Valve Connector
o ' .8— Clip

e® Gasket

| N'm (kgf-cm, ft-Ibf) | : Specified torque
vy ® Non—reusable part

BY9238




LUBWICATION — OIL COCLER

LU-17

THA.:
{98 &

ANUA T e
welog.

e R R e L ake L

i apn
S L e "?‘GE

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

4 Non-—reusable part
Y

VacutimPipe

i
ann@

— ¢ Oil F'"e'§ S — Relief Valve  +

%— & Gasket e
9
AT

Engine Oil ™
Drain Hose

o

Oil Cooler .- 4
& Gasket

S Fan ]
B & Gasket
&— Spring

Relief Valve Body

Qil Pressure Switch
Connector e

Engine Wire Clamp
~ \\
P
}: ~.,
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LUBRRATION - O TOOCER

T Vg L

N \ P11615

P12267

P12265

LUQK~D1

REMOVAL - i
1. DRAIN ENGINE COOLANT
REMOVE TIMING BELT (See page EM-13) |

- 2
3. REMOVE INJECTION PIPES (See page FU-5)
4,

REMOVE INJECTION PUMP (See page FU-18)

5. REMOVE OIL DIPSTICK AND GUIDE
{a) Remove the nut and oil dipstick guide assembly.
(b) remove the O-ring from the oil dipstick guide.

6. REMOVE OIL FILTER (See page LU-2)  /

e e . E . r,r"f
7. REMOVE OIL COOLER AND bIL COOLER COVER AS-
SEMBLY .
(a} Remove the 2 nuts and disconnect the vacuum pipe.
(b) Remove the 13 bolts, oil cooler, oil cooler cover assembly

and gasket. }

B

. .
.

8. REMOVE OIL PRESSURE SENDER GAUGE
Remove the oil pressure sender gauge from the oil cooler cov-
er. .

. _:7\\,‘...\

¥y

&
<

i : : -

9. SEPARATE OIL COOLER AND OIL COOLER COVER
Remove the 4 nuts, oil cooler and 2 gaskets from the oil cooler
cover.
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LUBRICATION - ONTOOLEH

10. REMOVE RELIEF VALVE ' J—
RemoVe the relief valve from the oil cooler cover. ‘}

.

’ i
S

AN

b

11.” REMOVE DRAIN PLUG
Remove the drain plug from the cil cooler cover.
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LUBRICATION — Ofl COOLER
INSPECTION. ',_,‘Lg.,% o -
3 Ho 20 1. INSPECT RELIEF VALVE -~ | s

OO000000000Y

P12262

Push the valve with a wooden stick to check if it is stuck.

If stuck, replace the relief valve.

/- ™ taiaf

2. * INSPECT OIL COOLER
Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.

? . 2y

Veszsra




LUBRICATION — OIL COOLER ——" w-n
INSTALLATION -

Y BO9282

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)

al :

[ROT—

i 8

i

SR
; 1 - . i
Freparq ' !

2. ! INSTALL RELIEF VALVE
Install a new gasket with the relief valve.
Torque: 39 N-m (400 kgf-cm, 29 ft.Ibf)

T~ F

-

N .

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) .
§ b
S8 R
“23HO &r | A
,efané"--’f s e /

- i+ e ekt

4. INSTALL OIL PRESSURE SENDER GAUGE

_(a) Apply adhesive to 2 or 3 threads of the oil pressure sender

gauge.

Adhesive:

Part No. 08833—-00080, THREE BOND 1344,
LOCTITE 242 or equivalent

&

(b) Install the oil pressure sender gauge.
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New
O-Ring

. P11859

NN b11615

5.

LOBNRATOR B EUOEN

“SEMBLY

INSTALL OIL COOLER AND OIL COOLER COVER AS-

-t

~ oA

: : i
Install a new gasket, the oil cooler and oil cooler cover assembly
with the 13 bolts.

6.

7.
@)

- ° ‘5{.\%.
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)
INSTALL OIL FILTER (See page LU-2) —~

e

| il

1
1
i

|
i
|
j

' INSTALL OIL DIPSTICK GUIDE AND OIL DIPSTICK

Install a new O—ring to the dipstick guide.

b} Tnstall the oil dipstick guide assembly with the nut.

9.
10.
1.
12.
13.

Torque: 29 N-m (300 kgf-cm, 22 fi.1bf)

- INSTALL INJECTION PUMP (See page FU-25)

INSTALL INJECTION PIPES (See page FU-13)
INSTALL TIMING BELT (See page EM-18)
FILL WITH ENGINE COOLANT

START ENGINE AND CHECK FOR LEAKS

CHECK ENGINE OIL LEVEL e

o
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LUBRICATION - OILNOZZLE

OIL NOZZLE -

- LimC-av
COMPONENTS . ua e
3 b
Oil Nozzle @ | |
Check Valve |
é [ 26 (260, 19) i

Qil Pan

e Low Engine Oil Level
P Warning Sensor Connector
* Gasket ——@ %
' Drain Plug
[ N-m (kgf-cm, ft-Ibf) | : Specified torque |

v ® Non-reusable part B0900S
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LUBRICATION - OILNOZZ(E
REMOVAL _
1. DRAIN ENGINE OIL s paage g o e
2. REMOVE OIL PAN (See page LU-7)
3. REMOVE CHECK VALVE AND OIL NOZZLES
Remove the 4 check valves and oil nozzles.

LUeir-01

-
.. V’ . ‘\\“‘\ /’l\
} -.."; ‘\{ . =./(
R TN

[

—
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LUBRICATION — OILNOZZLE

Luaes-o1

INSPECTION.

1. INSPECT CHECK VALVES
1 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.

e

L0338 BT S 3
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1.
(a)

(b)

N

w

=

LUBAICATION - U1 'ROYAE

Lot

INSTALLATION

INSTALL OIL NOZZLES AND CHECK VALVES

Align the pin of the oil nozzle with the pin hole of the cylin-
der block. 4

Install the oil nozzle with the check valve Install the 4 oil
nozzles and check valves. R ——
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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STARTER ...t i ST-6
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ST-1
Pmmere o m RS _ PRESHEXTING SYSTEM

PRE-HEATING SYSTEM

?"-\
STOHH-0
COMPONENTS ;
Giow Flug VSV for No.1 Intake Constrictor Control VSV Connector for
No.1 intake Constrictor Control
. D '
PCV Pipe - . é Vacuum Hose
- 1 é@’ @ VSV Connector for
PCV Hose o - é ;:: No.2 intake Constrictor Control

VS8V for No.2 Intake Constrictor Control

8
® . plag v
¢ \‘-
No.2 Air Hose ‘_@ R
——‘—"‘@ - | . : §. N
Clamp - = Glow Plug Wire
& ! ,
w_+__u_i. -7 - . F
Accelerator Cable Bracket - ‘
b b Glow Plug
0 ‘ . \ ;
9.0‘-. . -\,':- - el ale
Bis } ¥ 1%
-
!
O e —

minon on 2 sien

{
[ N'm ({kgf-cm, ft-Ibf) |: Specified torque

v # Non-reusable part L3y onos on gl e

809245




1w~ GTARTING = PRE-HEATING SYSTEM

STOHI-O

« INSPECTION -

1. INSPECT LIGHTING TIME OF GLOW INDICATOR
LIGHT

" Turn the ignition switch ON, measure the lighting time.
"ﬁ’f‘-” o M * Light lighting time (T1): Refer to the chart graph
T 2. INSPECT AFTER GLOW TIME
Turn the ignition switch ON, measure the time battery voltage
- is applied to terminal SREL of the preheating timer.

g b . h
After glow time (T2): Refer to the chart graph
: : R I
Téy - . H N ) -
ttned sofoite na ™ mletal G oMV EY - ; \‘ :
D i : ~ .
’ - = —~ B - 120
" Q
i S 5 f 4 100§
Y \ :/ &
E 4 80 o
F \ B |

2 —T " l £
£ 3 t 60 'z
-— ) o
S \ » A I S o
2 9 ' 40 ©
pe ! 5
E =

1 + 2
g N\ : 10 <

0 s = 0

AR -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)

Engine Room R/B No.2 4. INSPECT GLOW PLUG RELAY
(a) Remove the glow plug relay. (Marking: SUB GLW RLY)
@ [ ~ e S
- ““% a-\t:‘\\\‘\\:m :
v GlowPlugRelay -~ | o B
BO9247 . : /
No Continuity Ohmmeter (b) Inspect the glow plug relay continuity.
=0 (1) Using an ohmmeter, check that there is no continu-
2 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.
4 _ I there is no continuity, replace the relay. <
Continuity
BO9789
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av~o- - STARTING —  PRE-HEATING SYSTEM
Continuity  Ohmmeter {c) Inspect the glow plug relay operation. - -
0 ={1) Apply battery voltage across terminals 3 and 4.
5 _ (2) Using an ohmmeter, check that there 1s co~" .ty
QQ ‘ between terminals 1 and2. .
If there is no continuity, replace the relay. ..o T, R
4-1 -—rll (d) Reinstall the glow piug relay.
5. INSPECT WATER TEMPERATURE SENSOR (See
@® page ED-15)

Battery B09750|

6. INSPECT GLOW PLUGS

NOTICE:

« Be careful not to damage the glow plug pipes as it
could cause an open circuit or shorten life of the glow

4 an,
plugs.
»  Avoid getting oil and gasoline on the glow piug when
cleaning.

«  During inspection, be sure to wipe any oil of the termi-
nal and bakelite washer with a dry cloth.
«  Becareful no to apply more than 11 V to the glow plug
as it could cause an open circuit.
Using an ohmmeter, check that there is continuity between the
glow plug terminal and ground.

- | Standard resistance: Approx. 0.72  at 20°C (68°F)
: If there is no continuity, replace the glow plug (See page
ST—4).

Torque: 13 N-m (130 kgf-cm, 10 ft-Ibf)
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" - STARTING — PRE-HEATING SYSTEM

_ RRTI
Abrs T i
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e

83}
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=R 2 sufisg wln - apemash of .

P13118

ATOH

REPLACEMENT
REPLACE GLOW PLUGS

" NOTICE: - 2

eDLIg WO IS

(@)

_(b)_

(3)

| S "N

The cylinder head and glow plug hole can seize up
with carbon deposits. And if the glow plug is forceful-
ly twisted when you remove it, the torsion can crack
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.
Replace it regardless of it being new or used, having
a normal resistance value and no sign of external
damage. .
Remove the intake pipe. (See p(ge EM-44) -

L o 7

Remove the glow plugs.

(1) Remove the 4 screw grommets from the glow plugs.
(2} Remove the ground wire from the glow plug.
Remove the 4 nuts and glow plug connector from
the giow plugs.

er :eup‘sg't"

Using a 12 mm deep socket wrench, remove the 4
glow plugs from the cylinder head.

(4)

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

510

i

@

(2) Insertthetaped 54 mm (2.13in.} of the drill into the
ha plug hole and turn the drill by hand to remove the
carbon.

(3) Insert a 4 mm drill into the glow plug hole and turn
the drill by hand to remove the carbon from the tip

of the plug hole. :
i

; Z ~—
P L . . €. .

@ 'IUéing/a 12'mm deep socket wrench, install the J |

glow plugs to the cylinder head. | l

Torque: 13 N-m (130 kgf-cm, 10 ft.1bf) - |

(5) Install the glow plug wire to the glow plug.
{6) Install the glow plug connector to the glow plugs

- with the 4 nuts. * t

\ ; S
Y !
i .

. ,; | .":1-: "i! iarirmal :

l

(7) Install the 4 screw grommets to the glow piugs. !
Install the intake pipe. (See page EM—64) ¥ |
l

i
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— T SYARTING - STARTER™
STARTER - e
COMPONENTS s
Brush Holder
4 O-Ring
Field Frame (Field Coil) .
4 Front Bearing ‘
Starter Housing  Through Bolt
S
l_q
* O-Ring L
W po-
Pinion Gear ~
N teel Ball | ldler Gear
4 Dust Protector ‘ q‘.}; o Stee Bearing N
N & & Return Spring
"Magnetic Switch Assembly  Terminal 30 Kit Part
Termlnal Wave Washer 2 - “\
Nut @ @ (O-Ring ‘
m (‘ Terminal Insulator ™
Outer
Terminal Insulator o Packing
Qgtgr Wave Washer
Terminal Nut
Terminal
_ ) g O—Rm z
:nsu[ator Contact - 9 @
nner Plate  Terminal e ~
Lead Terminalgolt R
End Cover
e Terminal Bol?
- Contact Plate
Plunger Terminal Insulator
- ¢ Gasket Inner
[ N'm (kgf-cm, ft-Ibf) | : Specified torque
& Non-reusable part B09800




STARTING - STARTER -

—————

DISASSEMBLY

1. REMOVE FIELD FRAME AND ARMATURE

(a) Remove the nut, and disconnect the lead wire from the
magnetic switch terminal.

§

s

(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.

Vo
AY

504229 = ) ' . - - o

2.  REMOVE STARTER HOUSING, CLUTCH ASSEMBLY
AND GEARS
{a) Remove the 2 screws.

$04230

Pinion Gear (b) Remove the starter housing, return spring, pinion gear,
Idler Gear . .
, bearing, idler gear and clutch assembly from the magnet-
Bearing , .
ic switch assembly.

S0421

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. \

. ~ ”}

£

ey

’,/ /

I /!
i L

5. REMOVE ARMATURE FROM FIELD FRAME
Using a plastic hammer, tap the frame end to remove the arma-
ture from the field frame.

V
‘-'/

‘ gnif-0

=¥

i .




STARTING - STARTER

ST1098

+d yHuniinod of

Ohmmeter

No Continuity

ST1099

ST1125

{b) - Check the comimutator circle runout:

ST1100

ST0040

——

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-

mature. -

- ——
—

‘--H‘wﬁ? [

(b) Check the commutator for ground. =~
Using an ohmmeter, check that there is no continuity be-
tween the commutator and armature coil core. i

If there is continuity, replace the armature. . {

2. INSPECT COMMUTATOR __ | .- ‘ :

(a) Check the commutator for the dirty and burnt surfaces. !

If the surface is dirty or burnt, correct it with sandpaper (No. 400)'

or on a lathe. ‘ ' N : ;

- & %

f,‘

(1)  Place the commutator on V—blocks.
(2) Using a dial gauge, measure the circle runout.
Maximum circle runout: 0.05 mm (0.0020 in.)

If the circle runout is greater than maximum, correct it on alathe.

:
| . N
(c) Using vernier calipers, measure the commutator diame-
ter. I ey
Standard diameter: 35 mm (1.38 in.)
Minimum diameter: 34 mm (1.34 in.)
If the diameter is less than minimum, replace the armature.

e =
|- / :

@

baugng - AR

(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. i Y L , l
nfani ot ¥
P;’ﬂﬂ-}a 20073 ) o ’ )

ST
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STRETME _ SPER

3. INSPECT FIELD FRAME

Chmmeter
(a) Theck the field coil for open circuit.
Using an ohmmeter, check that there is continuity be-
i tween the lead wire and field coil brush lead. o H
If there is no continuity, replace the field frame. b Tt
MY N 8 _ W - C
R A, V‘me’ X N B £
% ‘\\\.,,, — ,_,J bt
LA
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. .
2 ST R
) o0 | — —mm
[—— PO4744 i vt - v o e+

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.

N

&a_itie
{3} LU
'
T AR ti
- N il LA
. , i — !
FIRY o N o
: -~ Ve /
5T1103
5T1104 202353
5. INSPECT BRUSH SPRINGS
Check the brush spring load. '
ﬂ Take the pull scale reading the instant the brush spring
R | '~ separates from the brush. _
2 Standard spring installed load:

26.5-32.3 N (2.7 - 3.3 kgf, 5.9 — 7.3 Ibf)

Minimum spring installed load: 17.6 N (1.8 kgf, 4.0 |bf)
If the installed load is less than minimum, replace the brush
stoois|  SPrings.
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STARTING — STARTER

No Continuity Ohmmeter

ST1105

74 )
Ohmmete rmmal G

Q
QD

Terminal 50 504197

Switch Body

6. INSPECT BRUSH HOLDER

Chechk the brush holder insulation. _
Using an chmmeter, check that there is no continuity be-
tween the positive {+) and negative (=) brush holders.

If there is continuity, repair or replace the brush hoider. .

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 tor wear or

damage.

{b) © Check the clutch pinion gear.

' Hold the starter clutch and rotate the pinion gear clock-

- wise, and check that it turns freely. Try to rotate the pinion
gear counterclockwise and check that it locks.

if necessary, replace the clutch assembly.

8. INSPECT BEARINGS

Turn the bearing by hand while applying inward force.

If resistance is felt or the bearing sticks, replace the bearing.

(See page ST-12)

§
4

9. INSPECT MAGNETIC SWITCH ; o
(a) Check the pull-in coil for open circuit. '

Using an ohmmeter, check that there is continuity be-

- tween terminals 50 and C. R

If there is no continuity, replace the magnetic switch. - é

(b) 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.

| . | !



STAHTING - STARTER

STi110

5T1126

STOML-01

REPLACEMENT

1. REPLACE FRONT BEARING ,
(a) Using SST and a press, press out the bearing.
SST 0995000020

; LL*""’

PRSI Al L,.,.T_,

roie i s ’

(b) Using SST and a press, press in a new bearing.
SST 09201-41020

iuninoll oW

o
{r

3

" REPLACE REAR BEARING
Using SST, remove the bearing.
SST 09286-46011

- I
- Sl \ \\
~ - ‘;, -

. ;
\
—
4

i 9

Using a 14 mm head nut and press, press in a new bear-
ing. ' (8)

NOTICE: . \\ o, ‘
Be careful of the bearing installation direction.

A ]

e

.
v

]

o v r————— ———————_

Using a punch, stake the armature shaft. -

REPLACE MAGNETIC SWITCH TERMINAL KIT
PARTS

Remove the 3 bolts, end cover, gasket and plunger.

(c)
3.

(a)
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(b) Inspect the contact plate for wear.
=Using vernier calipers, measure the contact plate for
depth of wear. |
Maximum wear: 0.9 mm (0.035 in.)
If the depth of wear is greater than the maximum, replace the

N contact plate. L _ .
Wear‘ ‘ , '
AT () |
' 504199 . ‘.T {‘{ ,.! ' B ' ) ) ‘ . .

TOMA
(¢) Remove the terminal kit parts.
(1) Using SST, loosen the terminal nuts.
SST 09810-38140
() Terminal C: :
Remove the terminal nut, wave washer, terminal in-
sulator (outside), O-ring, terminal bolt, contact
plate and terminal insulator (inside).
(3) Terminal 30:

S04200 Remove the terminal nut, wave washer, terminal in-
sulator (outside), packing, O—-ring, terminal boit,
- #: ~=+ contact plate, terminal insulator (inside).
e wag etste othag oM g e H . ' ‘
LW - ' 7 b };( :f?i \ ER 4 i
R A Lk : . ‘K\ £‘fr k -
ey B )ﬂgmm Jc"l“ [ar B e . 5.
(ISR F Y- : _ ‘. _
¢ LdE L | \{\ /2 e
4 » ™ ’ .
Sl N :
Ino nad? meyezem bngd erdity 0 b ed! s . l 5 0 :
: 2

[, e e S i

(d) Install new terminal 30 kit parts.
(1) Temporarily install a new terminal insulator (inside).
= { (2) Temporarily install a new contact plate.
(3) Temporarily install a new terminal bolt.
(4) Temporarily install a new O—ring. ‘
(5) Temporarily install a new packing and new terminal
insulator (outside).

HINT:
Match the protrusion of the insulator with the indentation of the
housing.
~n adt ity nwnh hassat tan o1 arals (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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m
Contact
Plate

504203
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G
F i
5 i
3 g
4 i
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Lead Terminal (e) Install new terminal C kit parts. _
-3 ~M) Temporarily install a new terminal insulator (inside).
(3) (2) Temporarily install & new contact plate. :
nside ' (3) Temporarily install a new terminal bolt. {
{4) Temporarily install a new O—ring.
(5) Temporarily install a new terminal insulator (out-
side).
N—eY (@) (6) Temporarily install a new wave washer.
Short 808202 (7) Temporarily install a new terminal nut.
NOTICE: T
r ‘ Be careful to install the terminal insulators (inside) and
e ButE o wave washer in the correct direction.
L ()  Temporarily tighten the terminal nuts.
i 4T . § i - - . :
o Hod s =0 B0 ) IR TE I - i S 3
Re2 i o i e
(®) |
STEICE LY .
- o @
(@) Tighten the terminal nuts.

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
| noiate. 100 kgf

(1)

W\

(kgf/cm?) = (Ram dia;neter (cm))zx 4@
W 221 Ibf e N
(psl) = (Ram diazmeter (in.) )2)( 3.14 (x)

. (KP@) = (kgficm?2) x 98.1
(kPa) = (psi) x 6.9

If the contact plate is not pressed down with the spe-
cified pressure, the contact plate may tilt due to coil
deformation or the tightening of the nut.

on@ €

[
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(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}  Reinstall the plunger, a new gasket and end cover with
A | the 3 bolts. |
"L Torque: 3.6 N-m (36 kgf-cm, 32 in..Ibf)

504205
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e REASSEMBLY - W
3 "" lﬁ Y et :' ‘ HINT: -
T Y Use high-temperature grease to lubricate the bearings and
e .*‘*’?ﬁéne!ﬂi gears when assembling the starter.

8ThB0-02

A
“'?g" R ,\ﬁl\\\:}:_ﬁ_”*
1. PLACE ARMATURE INTO FIELD FRAME
8 | (a) Apply agrease to the armature bearings.
o i (b)  Using a press, press the armature into the field frame.
wy e b 8 1 I %, )
i 7 oA
| e
! O
PO4699 i o

2. INSTALL BRUSH HOLDER

(@) Align the claw of the brush holder with the claw groove of
the field frame.

(b} Place the brush holder on the field frame.

w
¥y

(¢) Using a screwdriver, hold the brush spring back, and con-
nect the brush into the brush holder. Contact the 4
brushes.

NOTICE: ,

Check that the positive (+) lead wires are not grounded.

3 INSERT STEEL BALL INTO CLUTCH SHAFT HOLE

(a) Apply grease to the steel ball.

(b) Insert the steel ball into the clutch shatft hole.

4 INSTALL STARTER HOUSING, CLUTCH ASSEMBLY
AND GEARS

(a) Apply grease to the return spring.

(b) Insert the return spring into the magnetic switch hole.

P05018
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8T-17

Pinion Gear

é Idler Gear

; Bearing

i
]
'
¥
'
i
i
i
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N

504229

()

(d)

(d)
(e)

Place the starter housing, pinion gear, bearing, idler gear

“=and clutch assembly on the starter housing.

+
i

Assemble the starter housing and magnetic switch as-

sembly and install the 2 screws.
Torque: 9.3 N-m (95 kgf-cm, 82 in.-1bf)

INSTALL FIELD FRAME AND ARMATURE ASSEMBLY

Place a new O-ring 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.

Install 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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P13020

{fy Connect the lead wire to terminal C, and install the nut.
JForque: 5.9 N-m (60 kgf-cm, 52 in..1bf)

yir SELH0 T e
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804206
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Terminal C

S04208

Terminal 30

504209

Y AR .

TEST
NOTICE:
These tests must be performed within 3 to 5 seconds to

avoid burning out the coil. ] ¥ :

1. PERFORMPULL-INTEST .| | [
(a) Disconnect the field coil lead wire from terminal C. '
(p) Connect the battery to the magnetic switch as shown.

Check that the clutch pinion gear moves outward.
f the clutch pinion gear does not move, replace the magnetic
switch assembly.

T - N
RIS

\4’?;,

£y
1)

seth)
< F

s gt sasilr i

i et 4 i

2.  PERFORM HOLD-IN TEST
With battery connected as above with the clutch pinion gear
out, disconnect the negative (—) lead from terminal C. Check
that the pinion gear remains out.

If the clutch pinion gear returns inward, replace the magnetic

switch assembly.
) e

vieftst 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.

[P

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.

Specified current: 120 A or less at 11.5V
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Engine Room

R/B No.2

2DbNooe: ((
ogl .
) ] A
Y ol Starter Relay Aot
BO9247
No Continuity
Ohmmeter
2 O+
W Q Ohmmeter
Continuity 217267
Continuit Ohmmeter
~ ontinui
5 OB .
) 1 . IR
‘ H3
b ol
4 s
& )| Battery
Z17288

STARTER RELAY

-
INSPECTION )
1. REMOVE STARTER HELAY

Remove the starter relay. (Marking: ST RLY) 4 ;
D o O 7 I N ' \ !
it 1 TR
A ‘ ! (. 1, i

i 1 LS !

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) ~Tspect the feldy operation.
(1)
(@)

Apply battery voltage across terminals 3and 4.
Using an chmmeter, check that there is continuity
between terminals 1 and 2.

If there is no continuity, replace the relay. -~ ]
3. REINSTALL STARTER RELAY | I

~ome - /
oo ;
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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 while the engine is running.
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-~ - CHARGING -~  CHARGING SYSTEM

Maintenance—Free Battery
Voltmeter

B09241

Maintenance—Free Battery

Blue White Red

oK Charging Insufficient

Necessary Water

CHOT12 211580

ON-VEHICLE.INSPECTION

1. CHECK BATTERY ELECTROLYTE LEVEL

Check the electrolyte quantity of each ceil.

Maintenance—Free Battery: ‘ 3,

If under the lower level, replace the battery (or add distilled wa-
ter if possible). Check the charging system.  : -+ - >
Except maintenance—Free Battery: W
If under the lower level, add distilled water.

o g

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.

3. Maintenance-Free Battery:
CHECK BATTERY VOLTAGE

(a) After having driven the vehicle and in the case that 20
minutes have not passed after having stopped the en-
gine, turn the ignition switch ON and turn on the electrical
system (headlight, blower motor, rear defogger etc.) for
60 seconds to remove the surface charge.

(b)  Turntheignition switch OFF and turn oft the electrical sys-
tems.

{c} 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.

HINT:

Check the indicator as shown in the illustration.

4. CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

(a) 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.
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Clearance CORRECT - WRONG

P03788
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P11704
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5. INSPECT DRIVE BELTS
(a) ~Visually check the drive belt for cracks, oiliness or wear.
Check that the belt does not touch the bottom of the pulley

groove. _
If necessary, replace the drive belts as a set. e
Yz o '
. wo o M e
po

th—

}
"L -

(b) Check the drive belt deflection by pressing on the belt at
the points indicated in the illustration with 98 N (10 kgf, 22
.« . |bf) of pressure.
~- Drive belt deflection:
New belt 6—8mm (0.24-0.31 in.)
Used belt 8-12mm (0.31 - 0.47 in.)
if necessary, adjust the drive belt deflection.

(¢} Reference:"
Using a belt tehsion gauge, measure the beit tension.
Belt tension gauge: .
BTG-20 (95506-00020) N
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
5 minutes on a running engine.

«  "Used belt” refers to a belt which has been used on a run-
ning engine for & minutes or more.

«  After installing a new belt, run the engine for about 5 min-

2 utes and recheck the deflection.
6. VISUALLY CHECK ALTERNATOR WIRING AND LIS-
TEN FOR ABNORMAL NOISES

’(a) Check that the wiring is in good condition.

(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 light circuit.
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8. INSPECT CHARGING CIRCUIT WITHOUT LOAD

' Disconnect Wire
Ammeter 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-
= ERRRIRAa; - e 7 ot minal B of the alternator.
: T »  Ground the negative (-) lead of the voltmeter.
b e (b) Check the charging circuit as follows:
. e oy With the engine running from idle to 2,000 rpm, check the

- o reading on the ammeter and voltmeter. ‘
T Standard amperage. 10 A or less |
‘ Standard voltage: 13.2 -14.8 V !
; If the voltmeter reading is more than standard voltage, replace
the IC regulator.

B

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 is less than standard volt-
age, check the alternator.
8. INSPECT CHARGING CIRCUIT WITH LOAD
~ (@) With the engine running at 2,000 rpm, turn on the high

' e beam headlights and place the heater blower switch at
-t & 1o beau naad s A "HI”.
© . (b) Check the reading on the ammeter.
@i, wtenipne s ur  dwener Standard amperage: 30 A or more
e o If the ammeter reading is less than standard amperage, repair
i ag Jo the alternator. 5
o HINT:

E sz anmiw ¢ |f the battery is fully charged, the indication will sometimes be
Cafmor on 341 2i - €8S than standard amperage.
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ALTERNATOR « -
COMPONENTS )
" e Alternator Washer
Bearing Cover
Rotor

Drive End Frame (Stator}

) Tag netipit hne ~nevw aymed g

oA
£
4 Non-reusable part

VERALE - AU SR

\

| I Y

Retainer

R

¢ Rear Bearing

— -
-

e mA e s

-
-

.~~~ Brush Holder Cove?

¢ Front Bearing "é’rush Holder

”

_-="" Terminal Insulator

Rectifier Holder

\\

a)

B09803




CHARGING - MITERNATOR

CHOBS-a2

€ DISASSEMBLY

1.

R o — @

"REMOVE REAREND COVER ot smaaonmrans
Remove the nut and terminal insulator.

c Flime . Tty e
() Remove the 3 nuts and end cover.
< ond avind
N / .
oy e b yehiud
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.
Agtuent lsrin
g
3. REMOVE RECTIFIER HOLDER

Remove the bolt, 4 screws and rectifier holder.

- aifitnaf]

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 fi-1bf)

Check that SST (A} is secured to the rotor shaft. "
sl o ewi o €@
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CHARGING - ALTERNATOR

() MountSST (C)inavise.
. (d) —install the pulley nut to SST{C).

1 o : : '
, ' _ i ' | |
- B U
Pos210 S e
(e) To loosen the pulley nut, turn SST (A) in the direction
i shown in the illustration.

SST (C) i NOTICE: S
To prevent damage to the rotor shaft, do not loosen the
pulley nut more than one—half of a turn. |
{fy Remove the alternator from SST (C). -

SST(A) .l ]

P04394

(g) Turn SST (B), and remove SST (A and B).
{(n} Remove the pulley nut and puiley.

i3

i_,x}/ ,
S l

GO G |

- ——————— s s e

5. REMOVE RECTIFIER END FRAME
(@) Remove the 4 nuts and cord clip.

L £

4 i !
DY C
orie MW ] j__ﬂ | ~A

by

B et

{b) Using SST, remove the rectifier end frame.
SS8T 09286—46011
6. REMOVE ROTOR FROM DRIVE END FRAME

;

3 whurniinoo or

yidmnsear R
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CHARGING -~ ALTERNATOR

INSPECTION. |
| 1. INSPECT ROTOR = |

(a) Check the rotor for open circuit. i
Using an ohmmeter, check that there is continuity be-
tween the slip rings. iy tec
Standard resistance: 2.1 - 2.5 Q at 20°C (68°F) i

If there is no continuity, replace the rotor. N

|

CHO7B4 Lereann

(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. H [
By : . . /N .
ot - 7o el i
o ~_mTen
¥ o i
[kt B

B03132 :

()" Check thatthe Slfp fings are not foligh or Scorea.

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.

1
]
CH1023 [aavmev s e reirssesnnsmp i d

e sr———

2. INSPECT STATOR (DRIVE END FRAME)

(a) Check the stator for open circuit. :
Using an ohmmeter, check that there is continuity be-
tween the coil leads. :

If there is no continuity, replace the drive end frame assembly.'

e

A3 . i

) i

7 r—r :
Cortinuity 14468 e

Ohmmeter {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. |

No Contiriuity

£ r—— ————

P14469 Ly
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CHO247

Ohmmeter

Positive (+)
Terminal

Rectifier

Terminal
e ‘

. Ohmmeter

@)
O&

Negative ()
Terminal

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)

PR

4, INSPECT RECTIFIER (RECTIFIER HOLDER) -
(a) Check the positive (+) rectifier. )

(1} Using an ohmmeter, connect one tester probe to the

positive (+) terminal and the other to each rectifier
51 terminal. .

(2) Reverse the polarity b?twm&obes and repeat
step (a). 1

(3) Check that ohE shows continuity and the other
shows no continuity.

If continuity is not as specified, replace the rectifier holder.
(b} Check the negative (—) rectifier.

(1) Using an ohmmeter, connect one tester probe to
each negative (-) terminal and the other to each
rectifier terminal.

(2) Reverse the polarity of the tester probes and repeat
step (a).

(3) Check that one shows continuity and the other
shows no continuity. - ,

If continuity is not as specified, replace the rectifier holder.

5. INSPECT BEARINGS '
Check the bearing is not rough or worn.
If necessary, replace the bearing. (See page CH-10) .
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y BoO772

N00581

REPLACEMENT

1. AEPLACE BRUSHES TN
(@) Unsolder and remove the brush and spring. - =~ \\
(b}  Run the wire of a new brush through the spring and the

hole in the brush holder, and insert the spring and brush

. into the brush holder.

lw;o.- 0 /

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. .

Apply insulation paint to the soldered area. |
REPLACE FRONT BEARING - { B
Remove the 4 screws, bearing retainer and bearing.

¥
;
H
£

L A

ey aioyebiy it e 3

(b)

Using SST and a press, press out the bearing. "
SST  09950-60010 (0995100260, 09952—06010)

ayeh

t

awora

50f g vHurinos oo,

irs 1

ks S E a
C ot - .

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

(a}  Using SST, remove the bearing cover and bearing.
SST 0982000021

NOTICE:

Be careful not to damage the fan.
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Bearing Gover

P05052

NO0578

PO0O74

P25991

{b) Place the bearing cover on the rotor.
- .

]

Tt ¥
. l . ,\c:‘_k ) : . §
N e
i:ﬂf’ﬂﬂﬂ
(c) Using SST and a press, press in a new bearing. ]
SST (0982000030
s |
2 (LW St L
L bt _i
(d) " "Using SST, push in the bearing cover.
SST  09285-76010
. g :_:‘:‘r _‘C\
,// ) r 4 ’
' { / -¥
t I G N S g
i ‘ /
iTUE’E_‘D’q
(e) Place the generator washer on the rotor.
N
Q772
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SST (B)

' UHUUJ

SST (C)

7 PoB242

88T (A)

P04395

CHEC7-n

REASSEMBLY .
1. TNSTALL ROTOR TO DRIVE END FRAME
(@) Place the rectifier end frame on the pulley.

(b) Install the rotor to the rectifier end frame.

g

2. INSTALL RECTIFIER END FRAME e
(@) 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 kof.cm, 40 in..Ibf)
Nut with cord clip: 5.4 N-m (55 kgf.cm, 48 in..Ibf)

o

t

3.  INSTALLPULLEY — - '
{a) Install the pulley to the rotor shaft by tightening the pulley
nut by hand.
(b) Hold SST (A) with a torque wrench, and tighten SST (B)
clockwise to the specified torque.
SST 0982063010 (09820-06010)
Torque: 39 N-m (400 kgf.cm, 29 ft.Ibf)
(¢) Check that SST (A) is secured to the pulley shaft.

(d) MountSST(C)inavise. ~ = LT
SST  09820-06021 | -4
(e) Install the pulley nut to SST (C). 5

I ‘“\ \C;// L L

4
s
L ary
s kg PR T P . g [ ———

()  To torque the puiley nut turn SST (A) in the direction
i shown in the illustration.
Torque: 110 N-m (1,125 kgf-cm, 81 ft-1bf}
(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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