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FOREWORD

This is a supplement to the workshop manu-
al(s) shown below. This supplement describes
service procedures of new or modified me-
chanical and/or electrical systems. For service
procedures and important safety notices not
contained in this supplement, please refer to
the previous workshop manual.

Workshop Manual:
Form No.1203-10-89F {Vol.1) Europe
1204-10-89F (Vol.1) Australia
1206-10-89F (Vol.2)

All information in this supplement was the
latest available at the time of printing, all alter-
nations related to maodifications wili be notified
by Service Bulletin.
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Gl IMPORTANT INFORMATION

IMPORTANT INFORMATION

BASIC ASSUMPTIONS

This workshop manual assumes that you have certain special tools that are necessary for the safe and effi-
cient performance of service operations on Mazda vehicies and that you know how to use them properly.
It also assumes that you are familiar with automobile systems and basic service and repair procedures. You
should not attempt to use this manual unless these assumptions are correct and you understand the conse-
quences described below.

SAFETY RISK

This manual contains certain notes, warnings, and other precautionary information that you shouid carefuliy
read and follow to reduce the risk of personal injury to yourself or others and the risk of improper service
that may damage the vehicie or render it unsafe. If there is no such information in regard to any specific
service method, this does not mean there is no possibility that personal safety or vehicle safety will be
jeopardized by the use of incorrect methods or toois.

POSSIBLE LOSS OF WARRANTY
The manufacturer’s warranty on Mazda vehicles and engines can be voided if improper service or repairs
are performed by persons other than those at an Authorized Mazda Dealer.

WARNING ON LUBRICANTS AND GREASES

Avoid all prolonged and repeated contact with mineral oils, especially used oils. Used oils contaminated
during service (e.g., engine sump oils) are more irritating and more likely to cause serious effects, including
skin cancer, in the event of gross and prolonged skin contact.

Wash skin thoroughly after work involving oil.
Protective hand cleaners may be of value provided they can be removed from the skin with water. Do not
use gasoline, paraffin, or other solvents to remove oil from the skin.

Lubricants and greases may be slightly irritating to the eyes.
Repeated or prolonged skin contact should be avoided by wearing protective clothing if necessary. Particu-
lar care should be taken with used oils and greases containing lead. Do not allow work clothing to be con-

taminated with oil. Dry clean or launder such clothing at regular intervais.
IMUGIX-002
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HOW TO USE THIS MANUAL Gl

HOW TO USE THIS MANUAL

PREPARATION )
PREPARATION points out the needed Special Service Tool (SST) for the service operation that it pro-
ceeds. Gather all necessary SST before beginning work.

Example:

MANUAL STEERING J
4

SST NUMBER USAGE
!

: l 49 0118 850C = For
49°0118 850C For g ¢ removail of tie-rod
Ny, ‘\? remova! of tie-rod Pulter, ball joint ,Ymaﬁ. end
Putier, ball joint @(»‘m = ‘ end in Z

; l !
L’/\’—‘”’\l SST NAME  SST ILLUSTRATION
03UGIX-006

REPAIR PROCEDURE

1. Most repair operations begin with an overview illustration. It identifies the components, shows how the
parts fit together, and visual parts inspections. If a damaged or worn part is found, repair or replace it
as necessary. _ 7

2. Expendable parts, tightening torques, and symbois for oil, grease, and sealant are shown in the overview
itustration. .

3. Pages related to service procedures are shown under the illustration. Refer to this information when ser-
vicing the related part.

PREPARATION
SST

Example:
T3 107 (7.4=10.8, 54?9
\ @ serecTive
SHOWS SHOWS TIGHTENING
EXPENDABL|

| TORQUE

E
PARTS ™ SPECIFICATION *2

@OSELECTIVE
SHOWS 18-26 [1.8=2.5, 13=19)
APPLICATION

POINT OF OIL,
ETC. .

| SHOWS TIGHTENING
TORQUE UNIT

1. Bott 16. Bearing inner race

2. Lock plate Removal. ..................... ... page M—22

3. Bearing cup FSpect 107 Garmane of 10 RA&OT -SHOWS VISUAL

4. Adjusting screw INSEEIANON orrrrrroerrrne. PAgE M—24 | INSPECTION
SHOWS 5. Bearing outer race 7. Spacer INFORMATION
RELATED 6. Locknut 18. Drive pinion
PAGE FOR 7. Washer RAemoval......... v PAGE M—21

inspect splines and\eeth for wear or damage
Adjustment of height................. page M—22
Adi age M—

SERVICE ~——

8. Companion flange

. page M—21]

AMUGIX-034
*1. The numbering (ex.(D) shows service procedure.
=2 Units shown in Nm (m-kg, fi-Ib) unless otherwise specified.
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HOW TO USE THIS MANUAL/FUNDAMENTAL PROCEDURES

SYMBOLS

There are six symbols indicating oil, grease, and sealant. These symbols show the points of applying such
materiais during service.

Symbol

Meaning

Kind

Apply oil

New engine oil or gear oil as appropriate

0 |
i

FLUID

Apply brake fluid

Only brake fluid

Apply automatic transmission fluid

Only ATF

e

Apply grease

Appropriate grease

sl Apply sealant Appropriate sealant
@ Apply petroleum jelly Appropriate petroleumn jelly
05UGIX-005
Note

* When special oil or grease is needed, this is shown in the illustration.

NOTES, CAUTIONS, AND WARNINGS
As you read through the procedures, you will come across NOTES, CAUTIONS, and WARNINGS. Each
one is there for a specific purpose. NOTES give you added information that will help you to complete a
particular procedure. CAUTIONS are given to prevent you from making an error that could damage the
vehicle. WARNINGS remind you to be especially careful in those areas where carelessness can cause per-
sonal injury. The following list contains some general WARNINGS you should follow when you work on

a vehicle.

8SMUGIX-037

IMUGIX-036

FUNDAMENTAL PROCEDURES

PROTECTION OF THE VEHICLE
Always be sure to cover fenders, seats, and floor areas be-
fore starting work.




FUNDAMENTAL PROCEDURES Gl

SMUGIX-003

SMUGIX-038

49 SE01 310

47U0GX-005

47U0GX-006

SMUGIX-038

A WORD ABOUT SAFETY

The following precautions must be followed when jacking up
the vehicle.

1. Block the wheels.

2. Use only the specified jacking positions.

3. Support the vehicle with safety stands.

Start the engine only after making certain the engine compart-
ment is clear of tools and people.

PREPARATION OF TOOLS AND MEASURING
EQUIPMENT

Be sure that ail necessary tools and measuring equipment are
available before starting any work.

SPECIAL TOOLS
Use special tools when they are required.

REMOVAL OF PARTS

While correcting a probiem, try also to determine its cause.
Begin work only after first learning which parts and subassem-
blies must be removed and disassembled for replacement or
repair.

DISASSEMBLY

If the disassembly procedure is complex, requiring many parts
to be disassembied, all parts should be disassembied in a way
that will not affect their performance or external appearance
and identified so that reassembly can be performed easily and
efficiently.

Gl-5




Gl FUNDAMENTAL PROCEDURES

IMUGIX-041

47U0GX-010

AMUGIX-004

%

AMUGIX-042

Gil-6

1. Inspection of parts
When removed, each part should be careiully inspected for
malfunctioning, deformation, damage, and other problems.

2. Arrangement of parts
All disassembied parts should be carefully arranged for re-
assembly.
Be sure to separate or otherwise identify the parts to be
replaced from those that will be reused.

3. Cleaning parts for reuse
All parts to be reused should be carefully and thoroughly
cleaned in the appropriate method.

REASSEMBLY

Standard values, such as torques and certain adjustments,

must be strictly observed in the reassembly of all parts.
Refer to STANDARD BOLT AND NUT TIGHTENING TORQUE
in Section TD for tightening torques not mentioned in the main
text.

If removed, these parts should be replaced with new ones:

1. Oil seals - 2. Gaskets
3. O-rings 4. Lock washers
5. Cotter pins 6. Nylon nuts

Depending on location:

1. Sealant shouid be applied to gaskets.

2. Oil should be applied to the moving components of parts.

3. Specified oil or grease shouid be applied at the prescribed
locations (such as oil seals) before reassembily.
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FUNDAMENTAL PROCEDURES Gl

ADJUSTMENTS
Use suitable gauges and/or testers when making adjustments.

RUBBER PARTS AND TUBING
Prevent gasoline or oil from getting on rubber parts or tubing.

IMUGIX-005
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GI JACK AND SAFETY STAND POSITIONS/VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS

JACK AND SAFETY STAND POSITIONS

FRONT END
Jack position:
At the front crossmember

03UGIX-007

REAR END

Jack position:

At the center of the rear crossmember
(WD)

At the rear differential (4WD)

i = T LE

03UGIX-801

Safety stand positions:
On both sides of the body frame

O3UGIX-008

Safety stand positions:
On both sides of the body frame

03UGIX-010

VEHICLE LIFT (2-SUPPORT TYPE) POSITIONS

FRONT END
Frame
Side sills

9MUGIX-G10
Gl-8

REAR END
Frame
Side sills

OMUGIX-011
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TOWING Gl

O3UGIX-002

TOWING

Proper towing equipment is necessary to prevent damage to
the vehicle.

Laws and regulations applicable to vehicles in tow must al-
ways be observed.

As a general rule, towed vehicles should be pulled with the
driving wheels off the ground. If excessive damage or other
conditions prevent towing the vehicle with the driving wheels
off the ground, use whee! dollies.

With either automatic or manual transaxie:

1. Set the ignition switch in the ACC position;

2 Place the selector lever or shift lever in N (Neutral);
3. Release the parking brake.

Caution

« Do not tow the vehicle backward with driving wheels
on the ground. This may cause internal damage to
the transaxles.

« Do not use the hook loops under the front and rear
of the vehicle for towing purposes. These hook
loops are designed ONLY for transport tie-down. If
tie-down hook loops are used for towing, the
front/rear bumper will be damaged.

TIE-DOWN HOOKS — FRONT

TIE-DOWN HOOKS — REAR

GI-9
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IDENTIFICATION NUMBER LOCATIONS/UNITS/ABBREVIATIONS

IDENTIFICATION NUMBER LOCATIONS

VEHICLE IDENTIFICATION NUMBER (VIN)

AUTOMATIC TRANSAXLE MODEL AND NUMBER

UNITS
Nm {m-kg or cm-kg,
ft-lb or iN-1b)..vvvneerinn. Torque
TPM e e eemeicamaeaes Revolutions per minute
A Ampere(s)
N e Volt(s)
L9 2SS PR Ohm(s) (resistance}
kPa (kg/cm?, psi).......... Pressure
{usually positive)
mmHg (inHg) ............... Pressure
(usually negative)
Wi .. Watt
liters (US qt, Imp qY) .... Volume
MM M) Length
89U0GX-006
ABBREVIATIONS
ABDC . After bottom dead
center
AIC Air conditioner
ACC e Accessories
ATX i Automatic transaxie
ATDC . i, After top dead center
ATF e Automatic transmission
fiud
BAC e, Bypass air control
BBDC ... Before bottom dead
center
BTDC oo, Before top dead center
CPU oo Central processing unit

SMUGIX-015

Electronically-controlied
automatic transmission
Engine control unit
Electronic gasoline
injection

Electrical load
Exhaust

integrated circuit
Ignition

intake

Intermittent

Idle speed control
Left hand

Motor

Malfunction indicator
tamp

Manual transaxie
Overdrive

Switch off

Switch on

Positive crankcase
ventilation
Pressure regutator
control

Power steering
Power window
Right hand

Special service tool
Start

Switch

Top dead center
4-wheel drive

03UGIX-802
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CAUTION

INSTALLATION OF MOBILE TWO-WAY RADIO SYSTEM
If a mobile two-way radio system is installed improperly or if a high-powered type is used, the EGI system

and other systems may be afiected.
When the vehicie is o be equipped with a mobile two-way radio, observe the following precautions:

1. Install the antenna at the farthest point from control units.
2. Install the antenna feeder as far as possible from the control unit harnesses (at least 30 cm [11.8 in]).

3. Ensure that the antenna and feeder are properly adjusted.
4. Do not install a high-powered mobile two-way radio system.

CRUISE CONTROL UNIT

FEEDER WIRE MOBILE TWO-WAY RADIO
CONTROL UNIT HARNESS

/
nl

AT LEAST 30 cm
(11.8 in)

ENGINE CONTROL UNIT

EC-AT CONTROL UNIT

PASSIVE SHOULDER BELT
CONTROL UNIT

FARTHEST POINT J

05UGIX-013

REMOVAL OF IGNITION KEY ON AUTOMATIC
TRANSAXLE MODEL

The selector iever must be in P (PARK) to turn the ignition key
to the OFF position. If the switch seems to be off but the key
cannot be removed, the switch may still be in the ACC posi-
tion, or the selector lever may not be in P (PARK). Shift the
selector lever to P (PARK), and turn the ignition key to the
LOCK position. The key should now be free for removal.

Q3UGIX-005

Gl=-11
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CAUTION

1.4W or 3.4W

IMUGIX-019

IMUGIX-020

VOLTMETER
(”"\}

BLACK LEAD -

e
)
-

POWER SOURCE
LINE

IMUGIX-021

= OHMMETER

GROUND
LINE

Gi-12
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ELECTRICAL TROUBLESHOOTING TOOLS

Test Light

The test light, as shown in the figure, uses a 12V bulb. The
two lead wires should be connected to probes.

The test light is used for simpie voltage checks and for check-
ing for short circuits.

Caution _
» When checking the control unit, never use a bulb
over 3.4W,

Jumper Wire
The jumper wire is used for testing by shorting across switch
terminals and ground connections. :

Caution

« Do not connect a jumper wire from the power source
line to a body ground; this may cause burning or
other damage to harnesses or electronic com-
ponents. ’

Voltmeter

The DC voltmeter is used to measure of circuit voltage. A volt-
meter with a range of 15V or more is used by connecting the
positive (+) probe (red lead wire) to the point where voltage
is to be measured and the negative (=) probe (black lead
wire) to a body ground.

Diagnosis Connector
Insert the probe into the service hole when connecting a jum-
per wire to the diagnosis connector.

Caution

» Do not insert the jumper wire probe into the diag-
nosis connector terminal, which may damage the
terminal.

Ohmmeter

The ohmmeter is used to measure the resistance between two
points in a circuit and aiso to check for continuity and diagno-
sis of short circuits.

Caution

» Do not attempt to connect the ohmmeter to any cir-
cuit to which voltage is applied; this may burn or
otherwise damage the ohmmeter.
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SMUGIX-022

IMUGLX-022

OMUGIX-025

03UGIX-011

CAUTION WITH ELECTRICAL PARTS

Battery Cable

Before disconnecting connectors or replacing electrical parts,
disconnect the negative battery cabie.

Connectors
Removal of connector
Never pull on the wiring harness when disconnecting con-

nectors.

Connectors can be removed by pressing or pulling the lock
iever as shown.

Locking of connector
When locking connectors, make sure to listen tor a click that
will indicate they are securetly locked.

Inspection
1. When a tester is used to check for continuity or to measure
voltage, insert the tester probe from the wire harness side.

Gl-13



CAUTION

2. Check the terminals of waterproof connectors from the con-
nector side, as they cannot be accessed from the wire har-
ness side. )

Caution

» Use fine wire to prevent damage to the terminal.

Do not damage the terminal when inserting the
tester lead.

Q5UGIX-028 .
] Terminals

Inspection
Pull lightly on individual wires to check that they are secured
in the terminal.

OMUGIX-027

Replacement of terminals

Use the appropriate tools to remove the terminal as shown.
When installing the terminal, be sure to insert it until it locks
securely.

<Female>

Insert a thin piece of metal from the terminal side of the con-
nector, and then, with the terminal locking tab pressed down,
pull the terminal out from the connector.

<Male>
UG 0% Same as the female type.

Sensors, Switches, and Relays
Handle sensors, switches, and relays carefully. Do not drop 1
. them or strike them against other parts. ]

|

OMUGIX-030

Gl-14
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IMUGIX-031

SMUGIX-032
B/R BR/Y
RED
YELLOW
BLACK BROWN

|

SMUGIX-028

Fuse

Replacement

1. When replacing a fuse, be sure to replace it with one of
specified capacity.
If a fuse again fails after it has been replaced, the circuit
probably has a short circuit and the wiring should be

checked.

2. Be sure the negative battery terminal is disconnected be-
fore replacing a main fuse (80A).

3. When replacing a pullout fuse, use the fuse puller supplied

in the fuse box cover.

Wiring Harness

Wiring color codes
Two-color wires are indicated by a two-color code symbol.
The first letter indicates the base color of the wire and the sec-

ond the color of the stripe.

CODE COLOR CODE COLOR
B Black o QOrange
BR Brown - P Pink
G Green R Red
QY Gray vV Violet
L Biue W White
LB Light Blue Y Yellow
LG Light Green - —

Gi-15
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A PRE-DELIVERY INSPECTION

PRE-DELIVERY INSPECTION TABLE

EXTERIOR

INSPECT and ADJUST, if necessary, the iollowing items 1o

specification:

O Glass, exterior bright metal and paint for damage

0 Whee! lug nuts

O Tire pressures

0O All weatherstrips for damage or detachment’

T Operation of bonnet release and lock

O Operation of tfrunk lid, hatch and fuel lid opener
(it equipped)

T Door operation and alignment

O Headlight aiming

INSTALL the following parts:

[0 Wheel caps or rings {if equipped)

O Qutside mirror(s)

UNDER BONNET-ENGINE OFF |

INSPECT and ADJUST, if necessary, the following items to

specification:

O Fuel, coolant and hydrauilic lines, fittings, connections-and
components for leaks

3 Engine oil level

T Power steering fluid level (if equipped)

O Brake master cylinder fluid levels

J Clutch master cylinder fluid levels (if equipped)

0 Windshield washer reservoir fiuid level

[ Radiator coolant level and specific gravity

O Tightness of water hose clamps

0 Tightness of battery terminals, electrolyte level and specific
gravity

O Manual transaxie oit level

1 Drive belt(s) tension

1 Carburetor linkage (choke controf, wide open throttle posi-
tion, etc.) {carburetor mogel only)

0 Accelerator cable and linkage for free movement

[0 Headtlight cieaner and fluid level (if equipped)

BLEED air from fuel line (diesel engine only)

CLEAN the spark plugs (except for diesel engine)

INTERIOR

INSTALL the following parts:

O Rubber stopper for inside rear view mirror (if equipped)
T Fuse for accessories

CHECK the operation of the foliowing items:

O Seat controls (sliding and reclining) and head rest
[0 Seat belts and warning system

Tl Ignition swiich and steering lock

0 Power window (if equipped)

O Door locks including child proof door locks

O inhibitor switch (ATX oniy)

T All lights including warning and indicator lights

O ignition key reminder buzzer (if equipped)

O Horn, wipers and washers (front and rear, if equipped)

O Antenna (if equipped)

O Cigarette lighter and clock (if equipped)

[0 Remote control outside mirror (if equipped)

I Heater, defogger and air conditioner at various mode selec-
tions (if equipped)

0O Sunroof (it equipped)

CHECK the following items:

O Presence of spare fuse

3 Upholstery and interior finish

CHECK and ADJUST, if necessary, the foliowing items:

O Operation and fit of windows

0 Pedal height and free piay of brake and ciutch pedal

O Parking brake

UNDER BONNET-ENGINE RUNNING AT .

OPERATING TEMPERATURE

CHECK the foliowing items:

3 Operation of idle-up systern for air conditioner or power steer-
ing (if equipped)

O Automatic transaxie fluid level

O initial ignition timing (except disel engine)

3 idle speed

[ Operation of throttle position sensor (EGI engine)

0 Operation of cold start device and glow plug warning light
{diesel engine only)

1 Operation of dash pot (EGI engine)

CHECK the following items:

0 Underside fuel, coolant and hydrauiic iines, fittings, connec-
fions and components for leaks

O Tires for cuts or bruises

O Steering linkage, suspension, exhaust system and all under-
side hardware for looseness or damage

| ROAD TEST |

CHECK the following items:

{0 Brake operation

O Clutch operation

O Steering control

O Operation of meters and gauges
[ Sgueaks, rattles or unusual noises
O Engine general performance

O Emergency locking retractors

[ AFTER ROAD TEST |

REMOVE the seat and floor mat protective covers
CHECK for the necessary owner information materials, tools
and spare tire in vehicle

93EQAX-002
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SCHEDULED MAINTENANCE SERVICES (Australia) A

SCHEDULED MAINTENANCE SERVICES (Australia)
Chart symbols:

l:
A:
R:
T:

Inspect: Visual examination or functional measurement of a system’s operation (Performance)
Adjust

Replace or change

Tighten

Note _
* As the result of visual examination or functional measurement of a system’s operation (Per-

formance), correct, clean or replace as required.

REMARKS:

After 90,000 km or 72 months, continue to foliow the described maintenance items anqﬁ interv.als periodically.
As for * marked items in this maintenance chart, please pay attention to the foliowing points.

*1

"2
*3
*4

*5

If the vehicle is operated under the following conditions, it is suggested that the engine oil and oil filter
be changed more often that at usual recommended intervals.

a) Driving in dusty conditions.

b) Extended periods of idling or low speed operation.
c) Driving for a prolonged period in cold temperatures or driving only short distances regularly.
Replacement of the timing belt is required at every 105,000 km. Failure to replace the timing belt may
result in damage o the engine.
if the vehicle is operated in very dusty or sandy areas, inspect and, if necessary, replace more often
than at usual recommended intervals.
Adjust or inspect alternator and water pump drive belt, and power steering and air conditioner drive belt
it equipped.
Replace every two years.

If there has been continuous hard driving, mountain driving, or if the brakes are used extensively or the
vehicle is operated in extremely humid climates, the brake fluid should be changed annually.

Emission Control and Related Systems
The ignition and fuel systems are vitally important to the proper operation of the emission control and related

system, as well as for efficient engine operation. It is strongly recommended that all servicing related to these
systems be done by your Authorised Mazda Dealer.

93G0AX-702



A SCHEDULED MAINTENANCE SERVICES (Australia)

MAINTENANCE INTERVAL Number of months or km, whichever comes first
Months — | 6 |12 ]18 124 | 30 |36 | 42 | 48 | 54 | 60 | 66 | 72
MAINTENANCE ITEM x1000 km 1.5 | 7.5 | 15 [22.5]| 30 |{37.5| 45 |52.5| 60 |67.5| 75 182.5| 90
Exhaust manifold boits and nuts {except turbo) T 1T T
Engine timing belt*? Replace every 105,000 km
Drive belts** A ] I I [ I l
o a Exceptturbomodels | R | R [ R | R[R|JR[R|RIR|R{R[R]R
Engine oil* =
For turbo models R Replace every 5,000 km or 6 months
Of fiter™! Except turbo models | R TR [®r] 1R LR iR R
v e For turbo models R Replace every 10,000 km or 6 moths
Cooling system i [ ] o P 1] L [ 1
Engine coolant (With Reservoir) Replace every 24 months
Fuel system
For F.I. system
Idie speed (If equipped idle i | ! !
speed control)
Air cleaner element ! R I R ! R
Fuel filter R R R
Fuel lines and hoses ! I I I | f |
Ignition system
Initial ignition timing ] i | ! 1 I |
Spark piugs I | | | i I
Evaporative emission control system
Evaporative system i | } ! I I
Throttle sensor J ! | ! 1 I
Exhaust emission control system
| Dashpot (Except for ATX) o] 1 [t {1 [ P
Electrical system
| Battery electrolyte level and specific gravity ] 1] 7 [ T 1]
Chassis and body
Ciutch pedal I i ! ] 1 i
Cluich fluid | | | | | ! | [ | | i | !
Brake lines, hoses and connections ! | I i | ! i
Brake fluid*> [ | i ! R | i [ R 1 [ [ R
Parking brake ] | ! | | |
Disc brakes ! ! | ! | !
Power steering fiuid and line (it equipped) l | ! | [ i |
Steering operations and gear housing ! | [ i I
Steering linkages, rack guide and tie rod ends I 1 i 1
Manual transaxle oil ! ! ! I i | ! | { i R | I
Transfer carrier oit I ! | | | | | i ! ! R 1 |
Automatic oil or automatic transaxle fiuid level | | | | | | | ! I ! | ! I
Rear axle oil (Differential) i i | i | | ! | | | R f f
Front suspension ball joints I i |
Bolts and nuts on chassis and body T T T T 1T T T
Drive shaft dust boots ! i |
Exhaust system heat shield | [ |
93GOAX-703
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SCHEDULED MAINTENANCE SERVICES (Europe) A

MAINTENANCE TABLE (Leaded Fuel Model)

Chart symbols:

I Inspect: Visual examination and/or functional measurement of system s operation or performance
A: Adjust: Examination resulting in adjustment or replacement

R: Replace or change

T: Tighten

REMARKS

After 80,000 km or 48 months, continue to follow the described maintenance at the recommended intervals.

As for * marked items in this maintenance chart, note the following points.

*1 Major service interval at 12 months/20,000 km (12,000 miles).
Lubrication service based on distance only, 10,000 km (6,000 miles), not time.

*2 Adjust or inspect alternator and water pump drive belt, and power steering and air conditioner drive belt
it equipped.

*3 Replacement of the timing belt is reguired every 100,000 km (60,000 miles). Failure to replace the timing
belt may result in damage to the engine.

*4 If the vehicle is operated under any of the foliowing conditions, it is suggested that the engine oil and
oil filter be changed more often than the recommended mtervals
a) Driving in dusty conditions.
b) Extended periods of idling or low speed operation.
c) Driving for prolonged periods in cold temperatures or regularly driving only short distances.

*5 |If the vehicle is operated in very dusty or sandy areas, inspect and, if necessary, replace more often
than the recommended intervals.

*6 This is a full function check of all electrical systems, i.e, all lights, washers (including condition of blades)
electric windows sunroof, horn, etc.

*7 Replace every two years.
If there has been continuous hard driving, mountain driving, or it the brakes are used extensively or the
vehicle is operated in extremely humid climates, the brake fluid should be changed annually.

Emission Control and Related Systems
The ignition and fuel systems are vitally important to the proper operation of the emission control and related
system, as well as for efficient engine operation. It is strongly recommended that all servicing related to these
systems be done by your Authorised Mazda Dealer.

93GOAX-704
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SCHEDULED MAINTENANCE SERVICES (Europe)

Maintenance

Number of months or km (miles), whichever comes first

interval Months*!

so——

6

I 12 18 24 30 36

42

48

Maintenance Kliometers

1,000

10,000

20,000 | 30,000 | 40,000 | 50,000 | 60,000

70,000

80,000

interval

(Miles)

(600)

(6,000)

(12,000) |(18,000){(24,000){(30,000)|(36,000)

(42,000)

(48,000)

Engine

Intake and exhaust manifold nuts (Boits)

1 T J

Drive belts*®

A | A | A

Engine tming belt**

Replace every 100,000 km (60,000 miles)

Engine oii (Non-Turbo)™*

R 3 R R R

o

Oil filter*

R R R R R

Cooling system (including
coolant ievel adjustment)

! 1 |
L

Engine coolant

Replace every 2 years

Fuel system

idie speed

Idle mixture

Air cleaner element*®

Fuel filter

Fuel lines and hoses

—| | D>

— oD >

Ignition system

Initial ignition timing

Spark plugs

Evaporative emission control system

| Throttle sensor

Electrical system

Battery electrolyte level and specific gravity

Electrical system*®

Headlight aignment

Chassis and body

!

Clutch pedal

Ciutch fiuid

Brake lines, hoses and connections

Brake pedal

Brake fiuid*’

Parking brake

Power brake unit and hoses

Disc brakes

Power steering fiuid

Power steering system and hoses

Steering and front suspension

MTX oil

Rear axle oil

Transfer carrier oil

0>

2 o o |~ ||~ ®[B|=|~| |~
»| e~~~

B 0 o et o I I B3 e B o B B
> ||

o|o{o{— ||| —{®{ 2|~~~

Rear suspension ball joint

e P

SENENES

Bolts, nuts on chassis and body

,._{

T

-

~4

Body condition (Visual onty}

Inspect annually

A-B

93G0AX-705
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SCHEDULED MAINTENANCE SERVICES (Europe)

A

Maintenance Number of months or km (miies), whichever comes first

interval Months*' | — 6 12 18 24 30 36 42 48
Maintenance Kilometers | 1,000 | 10,000 | 20,000 | 30,000 | 40,000 | 50,000 | 66,000 | 70,000 | 80,000
interval (Miles) | (600) |(6,000) [(12,000)|(18,000)}(24,000)|(30,000)|(36,000)|(42,000)}(48,000)

Chassis and body (Cont’d)
Tires (Inctud_ing spare tires) with infiation | | | I
pressure adjustment
Hinges and catches A A A A
Underside of vehicle | ] | I
Seat belt i ! ! I
Road test ! I \ |
Driveshaft dust boots f ! ! I
93CG0AX-708
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SCHEDULED MAINTENANCE SERVICES (Europe)

SCHEDULED MAINTENANCE SERVICES (Europe)

MA

INTENANCE TABLE (Unlead Fuel Model)

Chart symbols:

i:
A:
R:
T:

Inspect: Visual examination and/or functional measurement of system’s operation or performance
Adjust: Examination resulting in adjustment or replacement

Replace or change

Tighten

REMARKS
After 80,000 km or 48 months, continue to follow the described maintenance at the recommended intervals.
As for * marked items in this maintenance chart, note the following points.

"1
*2
"3

T4

"5
"6

*7

Em

Major service interval at 12 months/20,000 km (12,000 miles).

Lubrication service based on distance only 10,000 km (6,000 miles) not time.

Adjust or inspect alternator and water pump drive belt, and power steering and air conditioner drive belt
if eguipped.

Replacement of the timing belt is required at every 100,000 km (60,000 mile). Failure to replace the tim-
ing belt may result in damage to the engine.

if the vehicie is operated under any of the foliowing conditions, it is suggested that the engine oit and
oil filter be changed more often than the recommended intervals.

a) Driving in dusty conditions.

b) Extended periods of idling or low speed operation.

c) Driving for a prolonged periods in cold temperatures or regularly driving only short distances.

If the vehicle is operated in very dusty or sandy areas, inspect and, if necessary, replace more often
than at usual recommended intervais.

This is a full function check of all electrical systems, i.e, all lights, washers (including condition of blades)
electric windows, sunroof, horn etc.

Replace every two years.

If there has been continuous hard driving, mountain driving, or if the brakes are used extensively or the
vehicle is operated in extremely humid climates, the brake fluid should be changed annually.

ission Control and Related Systems

The ignition and fuel systems are vitally important to the proper operation of the emission control and reiated
system, as well as for efficient engine operation. It is strongly recommended that all servicing related to these
systems be done by your Authorised Mazda Dealer.

93G0AX-707
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SCHEDULED MAINTENANCE SERVICES (Europe) A
Maintenance Number of months or km (miles), whichever comes first
interval Months** —_ 6 12 18 24 30 36 42 48
Maintenance Kliometers 1,000 | 10,000 | 20,000 | 30,000 | 40,000 | 50,000 | 60,000 | 70,000 | 80,000
tnterval {Miles) {600) |(6,000) |(12,000)}(18,000)(24,000)(30,000)|(36,000)|(42,000)|(48,000)
; Engine
; Intake and exhaust manifold nuts (Bolts) T T T
Drive beits*? A A A A A
3 Engine timing belt*? Replace every 100,000 km (60,000 miles)
Engine oil (Turbo)™? Replace every 5,000 km (3,000 miles) or 6 months
Engine oil (Non-turbo)™* R R | R ] R | R R R R | R
Qil fitter** R R R R R R R R
Coaiing system {including | | | i
coolant jeve! adjustment)
Engine coolant Replace every 2 years |
.J Fue! system
ii Idie speed ] Al
Air cleaner element*® | R P R
Fuel filter R R
Fuel lines and hoses ! I b f
Ignition system
Initial ignition timing | ! | | | i | I
Spark plugs A A A A
I Spark piugs (Only for sweden) Adiust every 30,000 km (18,000 mils)
Evaporative emission control system
Throttle sensor 1 LA ] A ] A ] 1 A
Throttle sensor (Only for Sweden) Adijust every 80,000 km {48,000 miles)
Evaporative system | o] | B [
Evaporative system (Only for Sweden) Inspect every 80,000 km (48,000 miles)
Ib Electrical system
Batiery electrolyie level and specific gravity A A A A A
All Electrical system™* [ ! 1 | [
Headiight alignment A A A A
Chassis and body
Ciutch pedal I I [ R i i |
Ciutch fluid I I | | i l ! |
Brake lines, hoses and connections ! ! | I
Brake pedal | i | i ! ! | !
& Brake fluig*”’ | | ! R 1 | I R
Parking brake A A A A
Power brake unit and hoses | i I I !
il Disc brakes 1 ] i |
H. Power steering fiuid ! ! i [ | ! |
y Power steering system and hoses ! Lo t |
i 93G0AX-708
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A SCHEDULED MAINTENANCE SERVICES (Europe)

Maintenance
interval

Maintenance
interval

Number of months or km (miles), whichever comes first

Months*’

6

12

18

24

30

36 |

42

48

Kliometers

1,000

10,000

20,000

30,000

40,000

50,000

60,000 | 70,000

80,000

(Miles)

(600)

(6,000)

(12,000)

(18,000)

(24,000)

{30,000)

{36,000)|(42,000)

{48,000)

Chassis and body (Cont’d)

Steering and front suspension

MTX oil

Rear axle oil

Trabsfercarrnier oil

A
A
A

A
A
A

P e

Bolts, nuts on chassis and body

APy

-~} 0| B D} —

—H i —

Body condition (Visual only)

Inspect annually

Exhaust system heat shields

1

pressure adjustment

Tires (Including spare tires) with inflation

Hinges and caiches

Underside of vehicle

Seat belt

Road test

A
I
I
!

Driveshafl dust boots

—=l={—]>

I B B B

—=—=l>
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B1

INDEX
INDEX
INTAKE MANIFOLD
TIGHTENING TORQUE
19—25 (1.—2.6, 14—19)
ENGINE COOLANT
SERVICE, SECTION E
/
ENGINE OIL
INSPECTION,~
g;z#fgf'gav EXHAUST MANIFOLD
; TIGHTENING TORQUE
1623 (1.6—2.3, 12—17)
DEFLECTION AT 88 N (10 kg, 22 Ib) mm (in)
DRIVE BELT NEW USED
ALTERNATOR 8.0—9.0 {0.31—0.35) | 9.0—10.0 (0.35—0.39)
P/S, PIS + AIC | 8.0—9.0 (0.31—0.35) | 9.0—10.0 {0.35—0.39)
ENGINE COMPRESSION kPa {kg/cm?, psi)-rpm
T BP SOHC
STANDARD 1,197 (12.2, 173)-300
MINIMUM £34 (8.5, 121)-300
N-m (m-kg, t-Ib)
1. Engine
Removal ..o page B1- 6
Installation.............. i page B1-14
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OUTLINE

B1

OUTLINE
OUTLINE OF CONSTRUCTION

The BP SOHC engine for the 4WD model is the same as for the 2WD model, except that the flywheel is

shaped differently.

The BP SOHC engine for the ECE specification (without catalyst) 4WD model! is the same as the ECE US’83
model, except that the fuel and emission control system and the engine electrical system are modified.

(Refer to Sections F1 and G.)

SPECIFICATIONS

93G081-703

Engine/Market BP SOHC
Australia Europe
ltem UsS-83 | Without catalyst
Type Gasoline, 4-cycle
Cylinder arrangement and number Indine, 4 cylinders
Combustion chamber Pentroof
Valve system OHC, belt-driven
Displacement cc (cu in} 1,839 (112.2)
Bore and stroke mm (in) 83.0 x 85.0 (3.27 x 3.35)
Compression ratio 8.9
Compression pressure kPa (kgicm?, psi)-rpm 1,197 (12.2, 173)-300
IN Open BTDC 2°
Valve timing Close ABDC 50°
EX Open BBDC 55°
Close - ATDC 8¢
. ) IN 0: Maintenance-free
Valve clearance mm (in} -
EX 0: Maintenance-free
MTX 750 = 50" 850 = 50
idle speed rpm
ATX 750 = 507 | —
ignition timing BTDC 5¢ % 1°*
Firtng order 1—3—4-—2
*...TEN terminai of diagnosis connector grounded. 936081704



B1

OUTLINE

INTERCHANGEABILITY '
The following chart shows interchangeability of the main parts of the BP SOHC engine for the 4WD model
and the 2WD model.

Symbols: O .... interchangeable

X .... Not interchangeable

Part name

interchangeability

Remark

Cylinder
block
relaed

Cyiinder head

Camshaft cil seal

Cylinder head bolt

Cylinder head gasket

Cylinder head cover

Cylinder head cover gasket

Cylinder block

Main bearing cap

Main bearing support plate

Qil pan

Timing belt cover

Front oil seal

Rear oil seal

Crankshaft
related

Crankshaft

Main bearing

Thrust bearing

Connecting rod and cap

Connecting rod bearing

Piston

Piston pin

Piston ring

Crankshaft puliey

Rear cover

Flywheet

Shape different

Flywheel boit

Timing belt
related

Timing belt

Timing belt crank puliey

Camshaft puliey

Timing belt tensioner and spring

Valve
related

Camshaft

Rocker arm

Rocker arm shaft

HLA

in
Valve take

Exhaust

Valve spring intake

and seat Exhaust

Valve guide

Valve seal

Lubrication
system
related

Qit pump

Oil pump gaskst

Qil strainer

Oil strainer gasket

Oil jet

Qii filter

Cooling
syslem
related

Water pump

Thermostat

Radiator

><><OOOOOC)OOOOOOOOOOOOOOOOO><OOOOOOOOOOOOOOOOOOOOOOO

Specification different

Cooling fan

Specification different

Q3U0BXx-805




OUTLINE B1

’ FLYWHEEL
[

4WD MODEL

03U0BX-B08
The flywheel is shaped differently 1o accommodate the redesigned clutch disc and clutch cover.



B1 SUPPLEMENTAL SERVICE INFORMATION, REMOVAL
SUPPLEMENTAL SERVICE INFORMATION

The following points in this section are changed in comparison with Workshop Manual [Europe (1 203-10-89F),
Austratia (1204-10-89F)].

Engine
» Removal
* [nstallation
93G0B1-705

REMOVAL

Warning
» Release the fuel pressure.

PROCEDURE

1. Disconnect the negative battery cable.

2. Drain the engine coolant and transaxle oil.

3. Remove in the order shown in the figure, referring to Removal Note.

Step 1

I

*ATX ONLY B

93G0B1-708

1. Undercovers 12. Oil cooler hoses (ATX)

2. Side covers 13. Radiator bracket

3 Resonance chamber and air cleaner assembly  14. Radiator and cooling fan assembly

4. Battery bracket, cover and battery 15. P/S and/or A/C drive belt

5. Battery carrier and battery duct 16. P/S oil pump and bracket

6. Accelerator cable Removat Note...........occccoeeeen page B1~7
7. Radiator hose \ 17. A/C compressor

8. Coolant reservoir hose Removal Note.........ocoeeiiiieeeene, page B1-7
8. Cooling fan connector 18. Crossmember

10. Radiator switch connector (ATX) 19. A/C compressor bracket

11. A/C cut switch connector (ATX) 20. Coolant reservoir

Bi1-6




REMOVAL B1

Removal note
P/S oil pump

Caution
* Do not damage the hoses.

1. Remove the P/S oil pump with the hoses still connected.
2. Position the pump away from the engine and secure it with

wire.
93G081-720
A/C compressor
Caution
* Do not damage the hoses.
| 1. Remove the A/C compressor with the hoses still connected.
§ 2. Position the compressor away from the engine and secure
’ it with wire.
93G0B1-721
Step 2
1. Disconnect the harness connectors shown in the figure.
DIFFERENTIAL DIFFERENTIAL
LOCK SENSOR LOCK MOTOR
OIL PRESSURE SWITCH
THROTTLE
ALTERNATOR STARTER
W
GROUND \\_ £ INJECTOR
&7 \J IDLE SPEED CONTROL
IS (EXCEPT ECE
<y WITHOUT CATALYST)
DISTRIBUTOR 5 '{{,,\ ~—GROUND
<
OXYGEN SENSOR ~ = ¢~ <<~IGNITION COIL
(EXCEPT ECE } X N WITCH
WITHOUT C/’:«TALYST) y = f/ y EUTRAL S
Ny \ T GROUND
~ .\\\
GROUND SN
WATER
‘THERMOSWITCH
[
HEAT GAUGE UNIT IDLE.UP !
SOLENOID VALVE L
(ECE WITHOUT  “--==--Y-~""—"~=~°~
CATALYST) BACK-UP LIGHT SWITCH INHIBITOR SWITCH

03U0BX-809
Bi1-7




B1 REMOVAL

Step 3
1. Disconnect the hoses shown in the figure.

93G0B1-707

1. Brake vacuum hose 3. Vacuum hose (Purge control)
2. Fuel hose [except ECE without catalyst]
Removal Note ...cocoeviieiiir e, below 4. Heater hose
Removal Note.....coooeevniiin below

Removal note
Fuel hose

Warning
» Keep sparks and open flame away from the fuel
area.

Caution

e Cover the hose with a rag because fuel will spray
out when disconnecting.

» Pilug the disconnected hoses to avoid fuel leakage.

1. Disconnect the fuel hoses.

Heater hose

Caution ’
e Do not lose the heater hose joint O-rings and spacer
when removed.

1. Depress the heater hose retainer and remove the heater
hose.

03u0BX-845
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REMOVAL B1

Step 4

GASKET,
REPLACE

COTTER PIN,
REPLACE
83G0oB1-708

1. Speedometer cable 6. Tie-rod end
2. Select and shift cable (MTX) Removal NOte ......cooiiieeiiicneieeeen below
3. Shift control cable (ATX) 7. Driveshaft
4. Front exhaust pipe Removal Note.............ceeeen page B1-10
5. Stabilizer 8. Propeller shaft

Removal Note .........ociiiiininiinins page L— 5

e

SN
AN &
\\

e -
/|
-\//

T

18 850C
\’ 49 01

03U0BX-812

Removal note
Tie-rod end

1. Remove the cotter pin and loosen the nut until it is flush with
the end of the ball joint stud.

Caution
* Do not reuse the cotter pin.

2. Separate the ball joint from the knuckle arm with the SST.



REMOVAL

Driveshaft
1. Remove the joint shait.

2. Remove the lower arm ball joint clinch bolt.

Caution
+ Do not damage the ball joint dust boot.

3. Pry the lower arm downward to separate it from the knuckie.

83G0B1-722

Caution
* Do not damage the oil seal.

4. Separate the driveshaft from the transaxie.

o3U0BX-813

B1-10




REMOVAL B1

Step 5

O-RING,
REPLACE
9/.&
*ATX ONLY
83G0B1-708
1. Exhaust manifold insulator 6. Clutch reiease cylinder (MTX)
2. Exhaust manifold and gasket Removal Note........ccooceeiicne page B1-12
3. Water inlet pipe and gasket 7. Dynamic damper
4. Engine mount member 8. No.3 engine mount rubber
Removal Note ... below 9. No.4 engine mount rubber and bracket
5. No.2 engine mount rubber and bracket 10. Engine and transaxie assembly
Removal Note...........cccooeiien o page B1-12

Removal note
Engine mount member
1. Suspend the engine with a chain hoist.

03U0BX-815
"B1-11




B1

REMOVAL

(]
' INo.2 ENGINE "¢
| MOUNT NUTS

Y )No.1 ENGINE
MOUNT NUTS

03U0BX-B16

93G0B1-723

B1-12

2. Remove the No.1 and No.2 engine mount nuts.

Caution
» Be careful that the engine does not fall when remov-
ing the member.

3. Remove the engine mount member bolts and nuts and the
engine mount member.

Clutch release cylinder (MTX)

1. Remove the release cylinder pipe bracket from the transaxie.

2. Position the reiease cylinder with the hose connected away
from the transaxie for easier removal.

Caution
. « Do not damage the pipe and hose.

Engine and transaxle assembly
Caution
+ Do not damage any components in the engine com-
partment.

1. Remove the engine and transaxie assembly.




REMOVAL B1
Step 6
Separate the engine and transaxie in the order shown in the figure.
MTX
ATX
93G0B1-710
1. Intake manifold bracket 5. Air hose [ECE without catalyst only]
2. Center differential lock motor 6. Torque converter nuts (ATX)
Removal Note.................. page J3-123 7. Transaxle mounting bolts
3. Starter and bracket 8. Transaxie

4. Throttle cable (ATX)

B1-13



B1i INSTALLATION

INSTALLATION

PROCEDURE
1. Tighten all boits and nuts to the specified torgues.

Step 1
1. Join the engine and transaxle.

Torque Specifications

MTX

37—52 (3.8—5.3, 27—38)

37-52 (3.8~5.3, 27--38)

N-m (m-kg, ft-lb)

ATX

3752 (3.8—5.3, 27—38)

37—52 (3.8—5.3, 27—38)

-
37—52 \

(3.8—5.3, 27—38) -

34—49 {3.5—5.0, 25—36)

Nem (m-kg, fi-ib)

B1-14

03U0BX-820
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INSTALLATION B1

Step 2

Warning
« Be sure the vehicle is securely supported on safety stands.

Torque Specifications

55—80 (5.6—8.2, 41—59) 4361 {4.4—6.2, 32—45)
l
: $7—93 (6.8—9.5, 49—69)
74—103 (7.5—10.5, 54-76),__..,__@ 7 TORTTEL 8 ’
= 1 e 2 b iy A ‘: 7 AT
O G .
I : 6.9—9.8 Nm

GASKET, e '- (70100 cm-kg,
REPLACE ﬁ 062 61—87 in-Ib)

[ e

1925
(1.8—2.6, 14—18)

ki e.!
(275_ % s, as—sdy
< T S L
O"RING, E ‘“‘ ?'< A
REPLACE / >
/ @) }
o G WP

16—23 Z 7

3 4
)

& .’ 3752
(1.6—2.3, b ?
12—17) ,@-/ N
/AR
m( \

7.8—11 Nm
{80—110 cm-kg, 69—95 in-ib)

N-m (m-kg, ft-Ib)

03U0BX-B21

Engine and transaxle assembly

/ Caution
+ Do not damage any components in the engine com-

partment.

1. Instali the engine and transaxle assembly.

93G0B1-724
B1-15



INSTALLATION

23G0B1-725

MEMBER BOLTS
[

N )
0.2 ENGINE "{{ :\_

MOUNT NUTS .

ENGINE MOUNT _ Th 4\ | ENGINE MOUNT
WY | MEMBER NUTS

MOUNT NUTS

B1-16

23G081-713

Engine mount, clutch release cylinder (MTX) and engine

mount member

1. Install the No.3 engine mount rubber, and loosely tighten
the bolt and nuts.

2. install the No.4 engine mount rubber and bracket assem-
bly, and looseiy tighten the bolts and nuts.

3. Install the clutch release cylinder and pipe bracket assem-
bly. (MTX)

Tightening torque

®: 16—23 N'm (1.6—2.3 m-kg, 12—17 ft-lb)
®: 6.9—9.8 Nm (70—100 cm-kg, 61—87 in-Ib)

4. Install the No.2 engine mount rubber and bracket assembly.

Tightening torque:
37—52 N-m (3.8—5.3 m-kg, 2738 ft-lb)

5. Align the engine mount member to the No.1 and No.2 en-
gine mount bolts, and loosely tighten the nuts.
6. Install and tighten the engine mount member bolt and nuts.

Tightening torque:
64—89 N-m (6.5—9.1 m-kg, 47—66 ft-Ib)

7. Tighten the No.1 and No.2 engine mount nuts.

Tightening torque:
37—52 Nm (3.8—5.3 m-kg, 27—38 ft-Ib)




INSTALLATION B1

8. Tighten bolts ) in two or three steps in the order shown.

Tightening torque:
43—61 Nm (4.4—6.2 m-kg, 32—43 ft-lb)

9. Tighten nuts (&).

Tightening torque:
67—93 N-m (6.8—9.5 m-kg, 49—69 ft-Ib)

10. Tighten the No.3 engine mount nuts (&).

G3U0BX-828

DYNAMIC DAMPER Tightening torque:
74—103 Nm (7.5—10.5 m-kg, 54—76 ft-Ib)

11. Tighten nut ®.

Tightening torque:
67—93 N-m (6.8—9.5 m-kg, 49—69 ft-lb)

12. Install the dynamic darhper.

Tightening torque:
IR 55—80 N-m (5.6—8.2 m-kg, 41—59 ft-Ib)

13. Remove the chain hoist.
Step 3 :
’ Torque Specifications

0
6.9—11 N-m (76—110 cm-kg, 51~85 in-Ib)
42—62 (4.3—6.3, 31—46)

6.9—11 Nm (70—110 cm-kg,
é 61—85 in-Ib)

GASKET, REPLACE

31—46 (3.2—4.7, 23—34)

4257 (4.3--5.8, 31—42}

2127 (2.1—2.8.15—20) COTTER PIN, REPLACE

16—23 (1.6—2.3, 12=17)

43—59 (4.4—6.0, 31—43)

N-m (m-kg, ft-lb} |
O03U0BX-830
B1-17




INSTALLATION

Propeller shaft
1. Install the propeller shaft. (Refer to page L-5.)

Driveshaft
1. Apply grease to the end of the driveshatft.

Caution

« When installing the driveshaft, be careful not to
damage the transaxie oil seal.

» After installation, pull the front hub outward to con-
firm that the driveshaft is securely held by the clip.

93G0B1-727

2. install the driveshaft along with a new clip.
3. install the lower arm ball joint to the knuckle and tighten the
clinch bolt.

Tightening torque:
43—59 Nm (4.4—6.0 m-kg, 31—43 ft-1b)

4. Install the joint shaft.
5. Tighten the bolts in the order shown.

Tightening torque:
42—62 N-m (4.3—6.3 m-kg, 31—46 ft-Ib)

Tie-rod end
1. Install the tie-rod end to the knuckle.

Tightening torgque:
42—57 N'm (4.3—5.8 m-kg, 31—42 ft-lb)

2. Install a new cotter pin.

Stabilizer :
1. install and adjust the stabilizer. |

Dimension A: 17—19mm (0.67—0.75 in)

Tightening torque:
16—23 N-m (1.6—2.3 m-kg, 1217 ft-Ib)

93E0B2-078
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INSTALLATION B1
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03U0BX-834

03U0BX-835

Exhaust pipe

1. Install the exhaust pipe along with 2 new gasket; then loosely
tighten locknuts ®).

2. Loosely tighten bracket nuts ®&.

3. Tighten locknuts @).

Tightening torque:
31—46 Nm (3.2—4.7 m-kg, 23—34 ft-Ib)

4. Tighten bracket nuts ®).

Tightening torque:
21—27 Nm (2.1—2.8 m-kg, 15—20 ft-Ib)

Select and shift cables (MTX)

1. Install the select cable and the spring pin.
2. Install the shift cable and the spring pin.

Shift controt cable (ATX)
1. Install the shift control cable and the spring pin.

Tightening torque:
6.9—11 Nm (70—110 cm-kg, 61—95 in-Ib)

Speedometer cable
1. Connect the speedometer cable.

B1-18



B1 INSTALLATION

Step 4
1. Connect the hoses shown in the figure.

Caution
« Position the hose clamp in the original location on the hose, and squeeze it lightly with large
pliers to ensure a good fit.

VACUUM HCSE (PURGE CONTROL)

HEATER HOSE

893G0B1-729

Step 5 _
1. Connect the harness connectors shown in the figure.

DIFFERENTIAL
LOCK SENSOR DIFFERENTIAL

OIL PRESSURE SWITCH LOCK MOTOR

ALTERNATOR STARTER

GROUND

IDLE SPEED CONTROL
(EXCEPT ECE WITHOUT CATALYST)
/ 9R0UND
IGNITION COIL
NEUTRAL SWITCH

DISTRIBUTOR

OXYGEN SENSOR
(EXCEPT ECE
WITHOUT CATALYST)

GROUND :
WATER
THERMOSWITCH
HEAT GAUGE UNIT IDLE-UP
SOLENOID VALVE
(ECE WITHOUT
[ CATALYST)

03U08X-837
B1-20
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INSTALLATION B1
Step 6
Torque Specifications
| 7.8—11 Nem {80—110 cm-kg, 69—85 in-lb) 18—25 (1.9—2.5, 14—19)

7.8—11 N-m {80—110 cm-kg, 63--95 in-Ib)

37—52 (3.8—5.3, 27—38)

7.8—11 Nm

| {80—~110 cm-kg, §9—95 in-ib}

19—25 (1.9—2.6, 14—18)

93107 (9.5—11.9, 69—79)

6.4—92.3 N-m (65—95 cm-kg, 56—82 in-lb)

7.8—11 N-m (80—170 cm-kg, 6995 in-Ib)

N-m {m-kg, fi-Ib)

03U0BX-838

Crossmember
1. Instali the crossmember.

Tightening torque:
83—107 N-m (9.5—11.9 m-kg, 69—79 ft-Ib)

A/C compressor
1. Install the A/C compressor.

Tightening torque:
24—35 Nm (2.4—3.6 m-kg, 17—26 ft-Ib)

Q3U0B1-163
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INSTALLATION

03U0BX-841

i,

93G0B1-731
—DEFLECTION CHECKING POINT _,

93G0OB1-717

P/S oil pump and bracket
1. install the P/S oil pump and bracket.

Tightening torque:
37—52 N-m (3.8—5.3 m-kg, 27—38 ft-Ib)

Drive belt
1. install the P/S and/or A/C drive belt.
2. Adjust the drive belt deflections. (Refer to page B1-2.)

Radiator and cooling fan assembly
1. Install the radiator and cooling fan assembly.

Tightening torque:
7.8—11 N-m (80—110 cm-kg, 69—95 in-Ib)

. Connect the cooling fan connector.

. Connect the radiator switch connector. (ATX)
. Connect the A/C cut switch connector. (ATX)
. Connect the oil cooler hose. (ATX)

. Connect the coolant reservoir hose.

. Connect the upper and lower radiator hoses.

~NO O WN

Caution

« Position the hose clamp in the original location on
the hose, and squeeze it lightly with large pliers to
ensure a good fit.

Accelerator cable
1. Install the accelerator cabie.
2. Adjust the cable deflection by turning nuts @®.

Deflection: 1—3mm (0.04—0.12 in)

Battery duct, battery carrier, and battery
1. Install the battery duct.
2. Install the battery carrier.

Tightening torque:
7.8—11 Nm (80—110 cm-kg, 6§9—95 in-ib)

3. Install the battery, cover and the battery bracket.

Tightening torque:
2.9—5.9 N-m (30—60 cm-kg, 26—52 in-ib)

4. Connect the positive battery cable.




INSTALLATION B1i

Air cleaner assembly
1. Install the air cleaner assembly.

Tightening torque
®: 19—25 Nm (1.9—2.6 m-kg, 14—19 fi-Ib)
®: 7.8—11 Nm (80—110 cm-kg, 69—95 in-lb)
2. Connect the airflow sensor connector.

Resonance chamber _
1. Install the resonance chamber.

93G0B1-718 .
Tightening torgue:
7.8—11 N.m (80—110 cm-kg, 69—985 in-lb)

Undercover and side cover
1. Install the undercovers and side covers.

Steps after installation
1. If the engine oil was drained, refill with the specified amount and type of engine oil.
2. Fill the radiator with the specified amount and type of engine coolant.
3. Fill the transaxle with the specified amount and type of transaxle oil. (Refer to pages J3-36, K3-134))
4. Connect the negative battery cabie.
. 5. Start the engine and check the foliowing:
(1) Engine oil, transaxle oil, and engine coolant leakage

(2) Ignition timing and idie speed

(3) Operation of emission control system
6. Perform a road test.
7. Recheck the engine oil and engine coolant ievels.

93G0B1-718

®

B1-23
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B2

INDEX

INDEX

INTAKE MANIFOLD
TIGHTENING TORQUE
1525 {1.8—2.6, 14--19)

DEFLECTION AT 98 N (10 kg, 22 Ib)

ENGINE COMPRESSION kPa (kgfcm?, psi}-rpm
BP Turbo
STANDARD 1,059 {10.8, 154}—300
MINIMUM 785 (8.0, 114)—300

mm (in)

DRIVE BELT NEW

USED

ALTERNATOR 8.0—8.0 (0.31—0.35}

9.0—10.0 {0.35—0.39)

PIS, PIS + AIC | 8.0—9.0 (0.31—0.35)

9.0—10.0 (0.35—0.39)

EXHAUST MANIFOLD
TIGHTENING TORQUE
3846 (3.9—4.7, 28—34)

N-m (m-kg, f1-ib)

1. Engine
Remaval
Engine stand mounting
Engine stand dismounting
installation

B2-2

page B2-12
page B2-20
page B2-21
page B2-23

93G0B2-702
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B2

OUTLINE
SPECIFICATIONS
item Engine BP DOHC Turbo
Type Gasoline, 4-cycle
Cylinder arrangement and number tndine, 4 cylingers
Combustion chamber Pentroof
Vaive system DOHC, pelt-driven
Displacement cc {cu in) 1,838 (112.2)
Bore and stroke mm (in) 83.0 x 85.0 {3.27 x 3.35)
Compression ratio 8.2
Compression pressure kPa (kgfcm?, psi)-rpm 1,058 (10.8, 154}-300
N Open BTDC 2°
. Close ABDC 51°
Valve timing
£ Open BBDC 59°
Close ATDC ge
i IN 0: Maintenance-free
Valve clearance mm (in) -
EX 0: Maintenance-free
idie speed rpm 800 = 50"
ignition timing BTDC 10° = 1°7
Firing order 1—3—4—-2

*...TEN terminal of diagnosis connector grounded

B2—4

93G0B2-704




OUTLINE

B2

INTERCHANGEABILITY
The foliowing chart shows interchangeability of the main parts of the BP DOHC Turbo engine for the 4WD

model and the BP DOHC Non-Turbo engine for the 2WD model.

Symbols: O

.... Interchangeable

X .... Not interchangeable

Part name

interchangeability

Remark

Cylinder head

Shape different

Camshaft oil seai

Cyiinder head bolt

Cylinder head gasket

Cylinder head cover

Cylinder head cover gasket

Cylinder
block

Cylinder block

related

Main bearing cap

Main bearing support plate

Qil pan

Shape different

Timing belt cover

Seal plate

Front oil seal

Rear oil seal

Crankshaft

Main bearing

Thrust bearing

Connecting rod and cap

Connecting rod bearing

Crankshaft

Piston

Shape different

Piston pin

Piston ring

P retated

Crankshaft puliey

Rear cover

Flywheel

Shape different

Fhywheel bolt

Timing belt

Timing belt

Timing belt crank puliey

related

Camshaft pulley

Timing belt tensioner and spring

idter

Camshaft

Valve timing different

HLA

Valve

Valve intake .

Exhaust

related

Valve spring Intake

and seat Exhaust

Valve guide

Valve seal

Oil pump

Oil pump gasket

Lubrication

Oil strainer

system

Oil strainer gasket

related

Cil cooler

Ofl jet

Qil fitter

Waier pump

Cooling
system

Thermostat

Specification different

related

Radiator

Specification different

Cooling fan

x | x |x lolo|ololololotolojolo|o|ojolo] x |OlOlO O] OO} O] O]O] O X | O] O] O] O O] O] O] OO} > | O] OO0 O OO O] %

Specification different

83G0B2-705
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B2 OUTLINE
CYLINDER HEAD

RESTRICTION {BP TURBO ONLY)

s

INTAKE PORT EXHAUST PORT

IDENTIFICATION MARK
8P TURBO...BP26

BP NON-TURBO...BP05

93G0B2-706

The cylinder head for the BP DOHC Turbo engine is the same as for the BP DOHC Non-Turbo engine, ex-
cept that the intake ports are shaped differently.
The identification mark is cast at the rear of the cylinder head.

ldentification:
BP DOHC Turbo : BP26
BP DOHC Non-Turbo: BP05

B2-6




OUTLINE B2

CYLINDER BLOCK AND OIL PAN

CYLINDER BLOCK

' BP TURBO BP NON-TURBO
GASKET 6 GASKET 6/
CONNECTOR BOLT BLIND PLUG

BP TURBO BP NON-TURBG

BLIND PLUG

OIL PAN

OIL RETURN PIPE

93G0B2-707

The cylinder block is no different. But in conjunction with the newly provided tu rbocharger, the coolant, and
lubrication oil passages on the cylinder block are used.

The oil pan has a provision for oil to return from the turbocharger.

B2-7



B2 OUTLINE
PISTON

BP TURBO BP NON-TURBO

I aR
1/

(

¥

7
Pk | NSIc

93G0B2-708
Because of the addition of the turbocharger, the piston crown recess is increased to lower the compression ratio.

B2—-8




OUTLINE

B2

FLYWHEEL

BP TURBO
E\ |

BP NON-TURBO

\
\
\$

9999999999

The flywheel is shaped differently to accommodate the redesigned clutch disc and clutch cover.




B2

OUTLINE

CAMSHAFT

INTAKE

EXHAUST OPEN

IDENTIFICATION MARK

IDENTIFICATION MARK

BP TURBO BP NON-TURBO
IN BP26 BP0OS
EX BP26 BPO6

TOC

2° 8e

7\ INTAKE OPEN

[

51° 58°
BDC

The camshaft valve timing specifications are different to improve engine power.

B2-10
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SUPPLEMENTAL SERVICE INFORMATION, COMPRESSION 82
SUPPLEMENTAL SERVICE INFORMATION

The following points in this section are changed in comparison with Workshop Manual {Europe (1203-10-89F),
Austraiia (1204-10-89F) ].

Compression
¢ [nspection
Engine
s Removal
e Engine stand mounting
e Engine stand dismounting
+ |nstallation
933G0B2-711

COMPRESSION

If the engine exhibits low power, poor fuel economy, or poor idle, check the following:
1. Ignition system (Refer to Section G.)
2. Compression
-3. Fuel system (Refer to Section F3.)
393G0B2-712

INSPECTION

1. Verify that the battery is fully charged. Recharge it if
necessary.

. Warm up the engine to normal operating temperature.

. Turn the engine OFF.

. Remove all of the spark plugs.

. Disconnect the ignition coil connector.

. Connect a compression gauge to the No.1 spark plug hole.

. Fully depress the accelerator pedal and crank the engine.

. Record the maximum gauge reading.

. Check each cylinder in the same manner.

OO~ WN

|

93G0B2-713

Compression:

1,059 kPa (10.8 kg/cm?, 154 psi)-300 rpm
Minimum:

785 kPa (8.0 kg/cm?, 114 psi)-300 rpm
Allowable difference between cylinders:

196 kPa (2.0 kg/cm?, 28 psi) max.

10. if the compression in one or more cylinders is low, pour a
small amount of engine oil into the cylinder and recheck
the compression.

(1) K the compression increases, the piston, piston rings,
or cylinder wall may be worn.

(2) If the compression stays low, the valve may be stuck
or seating improperiy.

(3) If the compression in adjacent cylinders stays low, the
cylinder head gasket may be defective or the cylinder
head distorted.

11. Connect the ignition coil connector.

12. Apply antiseize compound or molybdenum-based lubricant
to the spark plug threads.

13. Install the spark plugs.

/L// Tightening torque:
93G0B2.715 15—23 N-m (1.5—2.3 m-kg, 11—17 ft-lb)

B2-11



B2 REMOVAL
REMOVAL

Warning .
« Release the fuel pressure. (Refer to Section F2.)

PROCEDURE

1. Disconnect the negative battery cable.

2. Drain the engine coolant and transaxie oil.

3. Remove in the order shown in the figure, referring 1o Removal Note.

Step 1
<2 )
93G0B2-716
1. Strut tower bar 13. Radiator bracket
2. Undercovers and side covers 14. Radiator and cooling fan assembly
3. Air cleaner assembly ' 15. Battery duct
4. Battery bracket 16. Air pipe and air bypass valve
5. Battery cover 17. intercooler and air pipe
€. Battery Removal Note....c.cooveeiiienin... page B2-13
7. Battery carrier 18. Air pipe and gasket
8. Accelerator cable . 18. P/S and/or A/C drive belt
9. Radiator hoses 20. P/S oil pump and bracket
10. Coolant reservoir hose Removal Note.......coooiieiiin. page B2-13
11. Cooling fan connector 21. A/C compressor
12. Radiator swiich connector Removal Note..............ccoveeeeeee page B2-13

22. Crossmember

B2-12




REMOVAL B2

93G0B2-748

93G0B2-749

Removal note
intercooler and air pipe
1. Disconnect the hoses shown in the figure.

2. Remove the nuts and the intercooler bracket shown in the
figure.

3. Loosen hose band ®.
4. Remove bolt ®and nut ©.
5. Remove the intercooler and air pipe downward.

Removal note
P/S oil pump

Caution
* Do not damage the hoses.

"~ 1. Remove the P/S oil pump with the hoses stili connected.

2. Position the pump away from the engine and secure it with
wire.

A/C compressor

Caution
¢ Do not damage the hoses.

1. Remove the A/C compressor with the hoses still connected.

2. Position the compressor away from the engine and secure
it with wire.

B2-13



B2 REMOVAL

Step 2 _
1. Disconnect the harness connectors shown in the figure.

ALTERNATOR  OIlL PRESSURE SWITCH PRESSURE REGULATOR
STARTER CONTROL VAVLE

GROUND
THROTTLE SENSOR

GROUND
IDLE-SPEED CONTROL

INJECTOR
KNOCK SENSOR

IGNITION COIL
NEUTRAL SWITCH

OXYGEN SENSOR
N
WATER THERMOSWITCH

BACK-UP LIGHT SWITCH

Step 3

1. Disconnect the hoses shown in the figure.

03U0BX-809

VACUUM HOSE
(PURGE CONTROL)

/\Q/\ g;k"_.‘.’ R )

SepesS

FUEL HOSES

S ~
) -‘T’;"v':_._ L‘ &4 \
e 1 R

B2-14
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REMOVAL B2

Removal note
Fuel hose

Warning
» Keep sparks and open flame away from the fuel
area.

Caution

» Cover the hose with a rag because fuel will spray
out when disconnecting.

* Plug the disconnected hoses to avoid fuel leakage.

1. Disconnect the fuel hoses.
Heater hose
Caution
+ Do not lose the heater hose joint O-rings and spacer

when removed.

1. Depress the heater hose retainer and remove the heater
hose.

03U0BX-845

GASKET, REPLACE

1. Speedometer cable 6. Driveshafts
2. Select and shift cables Removal Note..........ccoooiievininnnn. page B2-16
3. Front exhaust pipe 7. Propeiler shaft
4. Stabilizer Removal Note.........oooccoiin page L- 5
5. Tie-rod end :

Removal Note.................... page B2-16

B2-15



REMOVAL

03U0BX-846

B2-16

03U08X-813

Removal note

Tie-rod end

1. Remove the cotter pin and loosen the nut until it is flush with
the end of the ball joint stud.

Caution
e Do not reuse the cotter pin.

2. Separate the ball joint from the knuckle arm with the SST.

Driveshaft
1. Remove the joint shaft.

2. Remove the lower arm ball joint clinch bolt.

Caution
e Do not damage the ball joint dust boot.

3. Pry the lower arm downward to separate it from the knuckle

Caution
* Do not damage the oil seal.

4. Separate the driveshaft from the transaxie.

)

#
i
?

i
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REMOVAL B2

Step 5

93G0B2-722
1. Engine mount member 5. No.3 engine mount rubber
Removal Note ... below 6. No.4 engine mount rubber and bracket
2. No.2 engine mount rubber and bracket 7. Alternator and drive belt
3. Clutch release cylinder 8. Intercooler brackets
Removal Note..........ccooennene page B2-18 9. Engine and transaxie assembly

4. Dynamic damper

03U0BX-815

Removal Note...........ccoeeeivvinnnn. page B2-18

Reimnoval note
Engine mount member
1. Suspend the engine with a chain hoist.

B2-17




B2

REMOVAL

ENGINE MOUNT
MEMBER BOLTS

ENGINE MOUNT
MEMBER NUTS
=l

93G0B2-751

B2-18

2. Remove the No.1 and No.2 engine mount nuts.

Caution
» Be careful that the engine does not fall when remov-
ing the member.

3. Remove the engine mount member bolts and nuts and the
engine mount member.

Clutch release cylinder

1. Remove the release cylinder pipe bracket from the transaxie.

2. Position the release cylinder with the hose connected away
from the transaxie for easier removal.

Caution
* Do not damage the pipe and hose.

Engine and transaxle assembly

Caution

* Do not damage any components in the engine com-
partment.

1. Remove the engine and transaxle assembily.




REMOVAL B2

Step 6 7
Separate the engine and transaxle in the order shown in the figure.

93G0B2-724

1. Intake manifold bracket 3. Transaxle mounting boits
2. Starter and bracket 4. Transaxie

B2-19



B2 ENGINE STAND MOUNTING

ENGINE STAND MOUNTING

PROCEDURE
1. Remove in the order shown in the figure.

GASKETS, REPLACE

@,

b %
X O-RING,
| REPLACE - i
g
/

®
83G0B2-725
1. Exhaust manifold insulator 4. Water bypass pipe
2. Exhaust manifold and turbocharger assembly 5. A/C compressor bracket
3. Exhaust manifold gasket 6. Water iniet pipe

B82-20
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ENGINE STAND DISMOUNTING

B2

ENGINE STAND DISMOUNTING

PROCEDURE
. Remove the engine from the SST (engine stand).
2. Remove the SST (engine hanger) from the engine.
3. Install the parts shown in the figure.

. Tighten the parts to the specified torques.

—t

4
Torque Specifications

-

GASKET,
REPLACE

GASKET,
REPLACE

1925 (1.8—2.6, 14—19)

H
1
\ 37—52 (3.8—5.3, 27~--38)

|

19—25 (1.8—2.6, 14—19)

1218 (1.2~—1.8, 8,7—13)

38-—46 [3.9—4.7, 2B—34)

f

/

GASKET, REPLACE

7.8—11 N-m
(80—110 cm-kg,
6995 in-b}

N-m (m-kg, ft-lb)

Water Inlet Pipe

ing surfaces.

Tightening torque:

93G0B2-753

93G0B2-752

1. Remove all foreign material from the water iniet pipe mount-

2. Install a new gasket and the water iniet pipe.

19—25 Nm (1.9—2.6 m-kg, 14—19 ft-lb)

B2-21




B2 ENGINE STAND DISMOUNTING

93G0B2-726

HHB g

O5U0BX-257

Water Bypass Pipe

1. Apply @ small amount of engine coolant to the new O-ring.
2. Install the C-ring on the pipe.

3. Install the waier bypass pipe.

A/C Compressor Bracket (if equipped)
1. Install the A/C compressor bracket.

Tightening torque
®: 19—25 Nm (1.9—2.6 m-kg, 14—1¢ ft-Ib)
®: 37—52 Nm (3.8—5.3 m-kg, 27—38 ft-Ib)

Exhaust Manifold and Turbocharger Assembly

1. Remove all foreign material from the exhaust manifold con-
tact surfaces.

2. Install 2 new gasket.

3. install the exhaust manifold and turbocharger assembily.

Tightening torque:
38—46 N-m (3.9—4.7 m-kg, 28—34 ft-Ib)

4. Connect the water hose to the water bypass pipe.
5. Connect the waier hose and the oil pipe to the cylinder
biock. .

Tightening torque
®: 12—18 Nm (1.2—1.8 m-kg, 8.7—13 fi-lb)

6. Connect the oil return hose to the oil pan.

Exhaust Manifold Insulator
1. Install the exhaust manifold insulator.

Tightening torque:
7.8—11 N'm (80—110 cm-kg, 69—95 in-lb)




INSTALLATION B2

INSTALLATION

PROCEDURE
1. Tighten all balts and nuts to the specified torques.

Step 1
1. Connect the engine and transaxle.

Torque Specifications

64—89 (6.5—9.1, 47—66)

Nm (m-kg, ft-1b) |
€3G0B2-758
B2-23
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B2 INSTALLATION

Step 2

Warning
* Be sure the vehicle is securely supported on safety stands.

Torque Specifications

1925 (1.8—2.6, 14—19)
55—80 (5.6—8.2, 41—59)

43—61 {(4.4—6.2, 32—45)

67—93 (6.8—8.5, 48—69)

74—103
(7.5—10.5, 54—76

6.9—8.B N-m
(70—100 cm-kg,
61—87 in-ib)

iy

“é 16—23 (1.6—2.3, 12—17)

qex

e & "
; 1825 (1.8--2.6, 14—18)
D V —

37—~52 (3.8—5.3, 27—38)

—8.1, 47—66
3752 (3.8—5.3, 27—38) 64—89 (6.5-0.1, 47—66)

64—88 (6.5—98.1, 47—66)

N-m (m-kg, ft-1b)

o3uoBx-821
Engine and transaxle assembly
Caution
¢ Do not damage any components in the engine com-
partment.

1. Install the engine and transaxle assembly.

83G082-756




INSTALLATION B2

Alternator and drive belt
1. Monut the alternator to the engine.

Tightening torque
®: 19—25 N'm (1.9—2.6 m-kg, 14—19 ft-Ib)
®): 37—52 Nm (3.8—5.3 m-kg, 27—38 ft-Ib)

2. Install the drive beit. (Refer to page B2-2)

Engine mount, clutch release cylinder and engine mount

member

1. Instali the No.3 engine mount rubber, and loosely tighten
the bolt and nuts.

83G08B2-72¢8

2. Install the No.4 engine mount rubber and bracket assem-
bly, and loosely tighten the bolts and nuts.

3. Install the clutch release cylinder and pipe bracket assembiy.

Tightening torque
@: 16—23 Nm (1.6—2.3 m-kg, 12—17 ft-Ib)
®): 6.9—9.8 Nm (70—100 cm-kg, 61—87 in-Ib)

4. Install the No.2 engine mount rubber and bracket assembly.

Tightening torque:
37—52 N'm (3.8—5.3 m-kg, 27—38 ft-lb)

93G0B2-758
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B2 INSTALLATION

ENGINE MOUNT ‘ i\ 5. Align the engine mount member to the No.1 and No.2 en-
ME"’;BEF‘ BOLTS s gine mount bolts, and loosely tighten the nuts.
8. Install and tighten the engine mount member bolt and nuts.

Tightening torque:
64—89 N-m (6.5—9.1 m-kg, 47—66 ft-Ib)

7. Tighten the No.1 and No.2 engine mount nuts.

Tightening torque: .
37—52 N'm (3.8—5.3 m-kg, 27—38 ft-lb)

8. Tighten bolts (®) in two or three steps in the order shown.

Tightening torque:
43—61 Nm (4.4—6.2 m-kg, 32—43 ft-Ib)

9. Tighten nuts &.

Tightening torque:
67—93 N-m (6.8—9.5 m-kg, 49—69 fi-lb)

10. Tighten the No.3 engine mount nuts @&.

Tightening torque:
74—103 Nm (7.5—10.5 m-kg, 54—76 fi-Ib)

93G0B2-731

11. Tighten No.3 engine mount nut ®.

Tightening torque:
67—93 N-m (6.8—9.5 m-kg, 49—69 ft-lb)

12. Install the dynamic damper.

Tightening torque:
55—80 Nm (5.6—8.2 m-kg, 41—59 ft-1b)

13. Remove the chain hoist.

intercooler bracket
1. Install the intercooler bracket.

Tightening torque:
19—25 N-m (1.9—2.6 m-kg, 14—19 fi-lb)

93G0B2-733
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INSTALLATION B2

Step 3

Torque Specifications

6.9—11 N-m (70—110 cm-kg, §1—85 in-ib)
4262 (4.3—6.3, 31—46)

T

— \
E ! 4359 (4.4—6.0, 31—43)

16—23 ;

T(1.6—2.3, 12—17)
\,/ - _ A
R
~____ &

4257 (4.3—5.8, 31—42
21—27 (2.1—2.8, 15—20} ¢ * )

GASKET,REPLACE

31—46 (3.2—4.7, 23—34)

N-m (m-kg, ft-Ib}

D3UOBX-830

Propelier shaft
1. Install the propeller shaft. (Refer to page L-5.)

93G0B2-734

Driveshaft
1. Apply grease tc the end of the driveshaft.

Caution

damage the transaxie oil seal.

2. Install the driveshaft along with a new clip.

clinch bolt.

Tightening torque:
43—59 Nm (4.4—6.0 m-kg, 31—43 ft-Ib)

83G0B2-736

* When instaliing the driveshaft, be careful not to

e After installation, pull the front hub outward to con-
firm that the driveshaft is securely held by the clip.

3. Instalt the lower arm ball joint to the knuckie and tighten the

B2-27



INSTALLATION

4. Install the joint shaft.
5. Tighten the bolts in the order shown.

Tightening torque:
42—62 N-m (4.3—6.3 m-kg, 31—46 ft-lb)

Tie-rod end
1. Install the tie-rod end to the knuckie.

Tightening torque:
4257 Nm (4.3—5.8 m-kg, 31—42 ft-Ib)

2..Install 2 new cotter pin.

Stabilizer
1. Install and adjust the stabilizer.

Dimension A: 17—19mm (0.67—0.75 in)

Tightening torque:
16—23 N-m (1.6—2.3 m-kg, 12—17 fi-ib)

Exhaust pipe

1. Install the exhaust pipe along with a new gasket, and loosely
tighten locknuts ®&).

2. Loosely tighten bracket nuts @).

3. Tighten locknuts @).

Tightening torque:
31—46 Nm (3.2—4.7 m-kg, 23—34 ft-Ib)

4. Tighten bracket nuts ®.

Tightening torque:
21—27 Nm (2.1—2.8 m-kg, 15—20 ft-1b)

Select and shift cables
1. Install the select cable and the spring pin.
2. Install the shift cable and the spring pin.

93G0B2-737
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INSTALLATION 82

NLEFT-HAND DRIVE RIGHT- HAND DRIVE Speedometer cable
" : 1. Connect the speedometer cable.

03U0BX-835

Step 4
1. Connect the hoses shown in the figure.

Caution

» Position the hose clamp in the original location on the hose, and squeeze it lightly with large
pliers to ensure a good fit.

VACUUM HOSE
(PURGE CONTROL)

FUEL HOSES

93G0B2-761
B2-2¢



B2

Step 5 _ ' -
1. Connect the harness connectors shown in the figure.

INSTALLATION

ALTERNATOR  OIL PRESSURE SWITCH

PRESSURE REGULATOR
STARTER CONTROL VAVLE

>
~ GROUND :
/ THROTTLE SENSOR
., .

% IDLE-SPEED CONTROL

GROUND

N
%g INJECTOR
; KNOCK SENSOR

/

IGNITION COIL
NEUTRAL SWITCH

OXYGEN SENSOH\
~.

N
\VATER THERKMOSWITCH

BACK-UP LIGHT SWITCH /
\ GROUND / \

03U0BX-837
Step 6
Torque Specifications

88—108 (8—11, 65—80)

)

18—25 (1.9—2.6, 14—19)

7.8—11 N'm

88—108 (9—11, 65—80) )
{80—110 cm-kg, §9—95 in-Ib)

7.8—11 N-m (80—1710 cm-kg, 68—85 in-Ib)

7.8—11 Nm
(80—110 cm-kg, 69—85 in-ib)

93—107 (9.5—11.8, 69—79)
7.8—11 N-m {80—110 cm-kg, 6985 in-Ib) N-m (m-Kg, ft-Ib)
£3U0BX-838
B2-30




INSTALLATION B2

Crossmember
1. Install the crossmember.

Tightening torque:
93—107 Nm (9.5—11.9 m-kg, 69—79 ft-Ib)

A/C compressor
1. Install the A/C compressor.

Tightening torque:
24—35 N'm (2.4—3.6 m-kg, 17—26 fi-Ib)

03U0B1-183

P/S oil pump and bracket
1. Install the P/S oil pump and bracket.

Tightening torque:
37—52 N-m (3.8—5.3 m-kg, 27—38 ft-lb)

Drive belt
1. Install the P/S and/or A/C drive belt.
2. Adjust the drive belt deflections. (Refer to page B2-2)

Air pipe
1. Install a new gasket and install the air pipe.

Tightening torque:
19—25 Nm (1.9—2.6 m-kg, 14—19 ft-ib)

1. Lift the intercooler and air pipe assembly from the bottom
of the vehicle, and install hose & in pipe ® .
2. Install and tighten the mounting bolt and nut.

C___——75 \\ intercooler and air pipe assembly

Tightening torque:
7.8—11 N'm (80—110 cm-kg, 69—85 in-lb)

3. Tighten hose clamp ©.

93G0B2-739
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INSTALLATION

4. Connect the air pipe to the throttle body, and tighten the
hose clamp.

5. Connect air hose & to the wastegate diaphragm, and se-
curely tighten the hose clamp.

8. Install nut & .

Tightening torque:
19—25 Nm (1.9—2.6 m-kg, 14—189 ft-lb)

7. Install the intercooler bracket and tighten nuts ®.

‘Tightening torque:
7.8—11 Nm (80—110 cm-kg, 69—95 in-lb)

Air pipe and air bypass valve assembly

1. Connect the air pipe to the turbocharger, and securely tight-
en the hose clamp.

2. Instali and tighten the bolt &) .

Tightening torque:
7.8—11 N-m (80—110 cm-kg, 69—95 in-Ib)

3. Connect air hose Band ©), and sécurely tighten the hose
clamps. '

Battery duct
1. Install the battery duct.

Radiator and cooling fan assembly
1. Install the radiator and cooling fan assembly.

Tightening torque:
7.8—11 Nm (80—110 cm-kg, 69—95 in-lb)

2. Connect the cooling fan connector.

3. Connect the radiator switch connector.

4, Conneci the oil cooler hose.

5. Connect the coolant reservoir hose.

6. Connect the upper and lower radiator hoses.




INSTALLATION 82

Caution

* Position the hose clamp in the original location on
the hose, and squeeze it lightly with large pliers to
ensure a good fit.

93G0B2-764

Accelerator cabie
1. Install the accelerator cable.

Tightening torque ,
®: 7.8—11 Nm (80—110 cm-kg, 69—85 in-lb)

2. Adjust the cable deflection by turning nuts @& .

Deflection: 1—3mm (0.04—0.12 in)

@
o ¥

A
ﬁ-\\ .
HECK DEFL cnomq[m
HERE /

Battery carrier and battery
1. Install the battery carrier.

Tightening torque:
7.8—11 N-m (80—110 cm-kg, 69—95 in-ib)

2. Install the battery and the battery cover.
3. install the battery bracket.

Tightening torque:
2.9—5.9 Nm (30—60 cm-kg, 26—52 in-lb)

4. Connect the positive battery cable.

Air cleaner assembly
1. Install the air cleaner assembly.

Tightening torque:
19—25 Nm (1.9—2.6 m-kg, 14—19 fi-Ib)

2. Connect the airflow sensor connector.
3. Connect the hoses shown in the figure.

Strut tower bar
1. Install the sirut tower bar.

Tightening torque:
88—108 N'm (9.0—11.0 m-kg, 65—80 ft-lb)

Undercover and side cover
1. Install the undercovers and side covers.

93G0B2-746
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3. Fill the transaxie with the specified amount and type of transaxle oil. (Refer to page J3-36.)
4. Connect the negative battery cable.
5. Start the engine and check the following:
(1) Engine oil, transaxie oil, and engine coolant for leakage
(2) Ignition timing and idle speed
{3) Operation of emission control system
6. Perform a road test.

7. Recheck the engine oil and engine coolant levels.
93G0B2-747

]
.

B2 INSTALLATION

Steps after installation

1. If the engine oil was drained, refill with the specified amount and type of engine oil.
2. Fill the radiator with the specified amount and type of engine coolant.

B2-34




LUBRICATION SYSTEM

OUTLINE...cc i ieiircccictriiiessanasa st necnanes D- 2
OUTLINE OF CONSTRUCTION ..ccieiaienennene D- 2
LUBRICATION CIRCUIT covueriimiricceneianee D- 2

93GODX-701




D OUTLINE

OUTLINE

OUTLINE OF CONSTRUCTION
The lubrication system of the 323 4WD engine is the same as for the 2WD model.
The BP DOHC turbocharged engine oil circutation path is different than that of the BP DOHC non-turbocharged

engine because of the turbocharger iubrication.

S3GODX-702

LUBRICATION CIRCUIT

AL

3 \ &%;\

AR

4
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COOLING SYSTEM
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RADIATOR AND COOLING FAN.....ceeueen.n. E- 7
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INDEX

INDEX

BP SOHC

DIAGNOSIS
CONNECTOR

FROM HEATER

TO HEATER

MTX: 5.0 fiters (5.3 US qt, 4.4 Imp gt}
ATX: 6.0 liters (6.3 US gt, 5.3 Imp qf)

COOLANT RESERVOIR
ENGINE COOLANT
TOTAL CAPACITY

93GOEX-702

1. Fan motor

page E-11

INSPECHioN ..o

E-2



INDEX E

BP DOHC TURBO

DIAGNOSIS
CONNECTOR

No.1 RELAY

No.2 AND No.3 RELAY

€)
93G0EX-703
1. Thermostat 4. Water thermoswitch
INSPection ... page E- O INSPECHION ... oo page E-11
2. Electric cooling fan system 5. Radiator thermoswitch
System inspection...................... page E-10 Removal / inspection /
3. Fan motor Instaliation ...l page E-12
InSpection .......ccccciciiiiiiiee page E-11 6. Fan relay
Removal / Inspection .................. page £E-13



E OUTLINE

OUTLINE

OUTLINE OF CONSTRUCTION

The cooling system in the 323 4WD model is basically the same as in the 323 2WD model.

Although there is no fundamental change from the BP DOHC of the 2WD model, the cootant circulation
path has been changed to direct coolant to the water-cooled turbocharger.

A two-stage thermostat is used in the BP DOHC turbocharged engine to stabilize the engine coolant tem-
perature.

The radiator and cooling fan specifications are different. The BP DOHC turbocharged engine of the 4WD
mode! uses a two-speed electric cooling fan.

93GOEX-704

COOLANT FLOW CHART (BP DOHC TURBO)

93GOEX-705




E

OUTLINE
SPECIFICATIONS
Engine/Transaxle BP SOHC BP DOHC Turbo
item MTX | ATX MTX
Cooling system Water-cooled, forced circulation
Coolant capacity liters (US qt, Imp gt) 5.0({53, 4.4) ’ 6.0 (6.3,5.3)
T trifugal
Water pump Type _ Centri ug;
| Water seal Unified mechanical seal
Type Wax single stage’?, Wax, two-stage”> |  Wax, two-stage
80.5—83.5 (177—182)*! 65
Opening temperature °C (°F R _ — 2 Main: 86.5—89.5 {188—193)
pening temp (°F) Main: 86.5—89.5 (188—193) Sub - 83.5—86.5 (182—188)
Thermostat Sub ; 83.5—86.5 (182—188)
R Full-open temperature °C (°F) 95 (203)*!, 100 (212)"? 100 (212)
8.5 (0.335) or more*! _ ‘
Full-open lif mm (in) Main: 8.0 {0.31).min.*2 Main: 8.0 (0.31) min.
Sub - 1.5 (0.06) min Sub : 1.5 (0.06) min.
Type Corrugated fin
Radiator Cap vaive opening-pressure |
, KPa (ka/em?, psi) 74—103 (0.75—1.05, 11—15)
Type Electric
Quter diameter mm (in) 320 (12.6) 340 (13.4)
. Blade
Cooling fan Number 4 5
‘ Hi: 13.3+10% max.
Motor Current A 6.6 = 1 Lo: 8.8 +10% max.

1 Except cold area, **...Cold area only

93GOEX-706



E OUTLINE

TWO-STAGE THERMOSTAT (BP DOHC TURBO)

I
I

MAIN VALVE

SUB-VALVE

SINGLE-STAGE THERMOSTAT
(AMBIENT TEMP. —20°C (—4°F))
100°C (212 ©
{ P 7 "»N f\_,\ HEATER ENTRANCE PORT TEMP.
90°C (194°C) ¢ "v Y
80°C (176°F) t

Y _.— ENGINE EXIT PORT TEMP.
v

100 km/h 60 km/h
(63 mph)  DRIVING (38 mph)
SPEED

TWO-STAGE THERMOSTAT
100°C (2120F) |__(AMBIENT TEMP. —20°C (—4°F))

90°C (194°F) .—————HEATER ENTRANCE PORT TEMP.

80°C (176°F) ENGINE EXIT PORT TEMP.
100 km/h 60 km/h
DRIVIN
(63 mph) SPEED (38 mph)

93GOEX-707

A sub-valve is incorporated in the thermostat to stabilize the coolant temperature in the engine, to improve
cold weather performance, and to reduce heater output temperature fluctuations as noted in the diagram.

Operation

Stage 1

During cold weather operation, 83.5°C [182°F]—86.5°C [188°F] only the sub-valve opens to control the
engine coolant temperature.

Stage 2

During normal operation, 86.5°C (188°F)—=89.5°C (193°F) the main valve opens to permit increased cool-
ant flow through the radiator.

E—6




OUTLINE E

I

RADIATOR AND COOLING FAN
The radiator and cooling fan specifications are revised.

Specifications
Engine/Transaxle BP SOHC BP DOHC Turbo
-N MTX ATX T MTX
Radiator
Wigth 647 - -
Core size mm (in} | Height 390 - -
Depth 16 25 -
Fin pitch mm (in) 1.3 - -
Heat dissipation capacity keal/h 38,800 43,800 -
Type — Double tube —
Transaxle oil cooler Heat dissipation capacity _ 1 650 _
keal/h '
Cooling fan
Number of biades : ’ 4 5 -
Quter diameter mm (in) 320 340 -
Capacity W-V 80-12 160-12 -
1 0,
| eewr  mghamme] -

93GOEX-708

Al
} wioTH > { DEPTH

HEIGHT (e o) dr]

TRANSAXLE OIL COOLER (ATX ONLY)

SECTION A—A
4wWD MODEL 2wWD MODEL




E OUTLINE

ELECTRIC COOLING FAN SYSTEM (BP DOHC TURBO)
System Circuit

z ] |
—_ L} No.2
- o @ FAN \
RELAY o

WITH A/C \ G G2
L pdendiedidbdi et ® ittt et B

! ot

! AJC RELAY
} - : ) o No.1
; S : S ---) | FAN

I o RELAY

3 , w
i 1€ : i
! 2
1 +2 +1

' fm— e m————— - IFAN <—DIAGNOSIS
! ; MOTOR CONNECTOR
[ PRESSURE 4 | ﬁ ECU CONNECTOR

i SWITCH : i L2

i + o

| WATER
| ADNTIoNAL ‘N BLOWER S Ro.8 \ THERMOSWITCH
- o .

i MOTOR @ i SAITCH RELAY ABOVE 97°C (207°F): ON
I MAGNETICN" | =
1 CLUTCH - "'—-—"_‘E

} = = ACSWITCH | { = =
e o i o ae e e v e e S - - - — - ————— - ——— = - ] o —

RADIATOR THERMOSWITCH
ABOVE 105°C (221°F): ON
93G0EX-709
Operation

1. When the coolant temperature exceeds 97°C (207°F), the water thermoswitch turns ON to close the No.1
relay, and connects the +1 and -1 terminals of the fan motor connector. The fan motor turns at low
speed (about 1,660 rpm).

2. When the coolant temperature exceeds 105°C (221 °F), the radiator thermoswitch turns ON, to close the
No.2 and No.3 relays, and connects the +2 and -2 terminals of the fan motor connector. The fan mo-
tor turns at high speed (about 2,200 rpm).

3. if the vehicle is equipped with air conditioning, the cooling fan motor operates whenever the A/C switch
and the blower switch are on, regardless of the coolant temperature.

Also, when the A/C switch and the blower switch are on, the A/C relay closes to operate the additional )
fan motor. ‘

Note : : B
» The water thermoswitch and the cooling fan relay are normally-open switches.

Checking cooling fan operation
1. Jump across the TFA and the GND terminals of the diagnosis connector with a jumper wire.
2. Turn the ignition switch to ON and verify that the cooling fan ocperates smoothly.

Note
« When the water thermoswitch connector is disconnected, the cooling fan will not operate.

E-8



SUPPLEMENTAL SERVICE INFORMATION, THERMOSTAT E
SUPPLEMENTAL SERVICE INFORMATION

The foliowing points in the section are changed in comparison with Workshop Manual [Europe (1203-10-89F),
Australia (1204-10-89F)].

Thermostat (BP DOHC Turbo only)
s inspection
Electric cooling fan system (BP DOHC Turbo only)
s System inspection
Fan motor
s [nspection
water thermoswitch (BP DOHC Turbo only)
e inspection
Radiator thermoswitch (BP DOHC Turbo only)
« Removal / Inspection / Installation
Fan relay (BP DOHC Turbo only)
* Removal / inspection
83GOEX-710

THERMOSTAT (BP DOHC TURBO)

INSPECTION

1. Visually check that the thermostat valve is airtight.
2. Place the thermostat and a thermometer in water.
3. Heat the water and check the following:

Initial-opening temperature:

Main: 86.5—89.5°C (188—183°F)
Sub : 83.5—86.5°C (182—188°F)
Full-open temperature: 100°C (212°F)

Full-open lift
Main: 8.0mm (0.31 in) min.
Sub : 1.5mm (0.06 in) min.

93GOEX-718



E ELECTRIC COOLING FAN SYSTEM

ELECTRIC COOLING FAN SYSTEM (BP DOHC TURBO)
SYSTEM CIRCUIT

L A s No.2 '
o @ FAN
RELAY &

WITH A/C \ 1G1 G2
\"___‘_"‘"‘“""—_-_-_‘____—-—_—“"'—'.

i
I !
[ [NC RELAY 1{ 1\
I I 3 No.1
! ; g \—-—- FAN
i T RELAY
i 14 1
! : +2_+1 ;
L R S Sttt | |FAN DIAGNOSIS
i MOTOR CONNECTOR
| ICONNECTOR
| ECU
! | 2 TER

WA
: ADDITIONAL BLOWER %.__f FAR THERMOSWITCH _
| MOTOR vl RELAY ABOVE 87°C (207°F): ON
T eenemeN o T = 1
| [

|
{ AIC SWITCH | / l = =
T C /Tl
RADIATOR THERMOSWITCH
ABOVE 105°C (221°F): ON
93GOEX-711
e / SYSTEM INSPECTION
/ 1. Jump across the test fan (TFA) terminal and the ground

(GND) terminal of the diagnosis connector.

2. Turn the ignition switch ON and verify that the fan operates.
If the fan does not operate, inspect the cooling fan system
components and wiring harness.

1G farfTralr
DY

DlA/GNEJ)SI?/C[(.)\N\N@;—f-—— } /

93GOEX-719

3. Remove the radiator cap and place a thermometer in the ' ’
radiator filler neck. \

4. Start the engine. —

5. Verify that the fan operates when the coolant temperature
reaches approx. 97°C (207°F).
If it does, check the water thermoswitch. (Refer 1o page
E-11.)
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FAN MOTOR, WATER THERMOSWITCH E

93GOEX-713

93GOEX-714

oA

93GOEX-720

93GOEX-715

FAN MOTOR

INSPECTION

Single-speed Type (For BP SOHC MTX)

1. Verify that the battery is fully charged.

2. Disconnect the fan motor connector.

3. Connect the battery and an ammeter to the fan motor con-
nector.

4. Verify that current is as specified.

Current (A): 6.6 = 1

5. |f current is not within specification and/or the fan does not
turn smoothly, replace the fan motor.

Two-speed Type (Except BP SOHC MTX)

1. Verify that the battery is fully charged.

2. Disconnect the fan motor connector.

3. Connect the battery and an ammeter to the fan motor con-
nectors for low-speed inspection.

4. Verify that the fan motor operates smoothly at the standard
current.

Current (A): 8.8 + 10% max.

5. Connect the battery, an ammeter, and switch to the fan mo-
tor connectors for high-speed inspection.

6. Verify that the fan motor operates smoothly at the standard
current or less with the switch ON.

Current (A): 13.3+10% max.

7. If not as specified, replace the fan motor.

WATER THERMOSWITCH
(BP DOHC TURBO)

INSPECTION

1. Place the switch and a thermometer in water.

2. Heat the water gradually and check continuity of the switch
with an chmmeter.

Coolant temperature °C (°F) Continuity
More than 87 (207) Yes
Less than 90 (194) No

3. If not as specified, replace the water thermoswitch.

E—11



E RADIATOR THERMOSWITCH

RADIATOR THERMOSWITCH (BP DOHC TURBO)

REMOVAL / INSPECTION / INSTALLATION

1. Disconnect the negative battery cable.

2. Remove in the order shown in the figure.

3. Install in the reverse order of removal, referring to Installation Note.

@ |

7.8—11 N-m
(80—110 cm-kg, 69—85 in-Ib)

f?w )\\
7

(2)7.86~11 Nm
(80—110 cm-kg,
69—85 in-ib}
@ 5.9—12 Nm
GASKET, {60—120 cm-kg, 52—104 in-lb}
L REPLACE
93GOEX-716
1. Resonance chamber 4. Radiator thermoswitch
2. Radiator cowling mounting bolts INSPECHON...c.oviiiiiie e below
3. Radiator thermoswitch connector Instaliation Note ..ot below

INSPECTION
1. Place the switch and a thermometer in engine oil.

Warning
¢ Do not heat the engine oil above 120°C (248°F)

2. Heat the engine oil gradually and check continuity of the
switch with an ohmmeter.

Engine oil temperature °C (°F) Continuity
More than 105 (221) Yes
Less than 96 (205) No

SUOEXOET 3.1 not as specified, replace the radiator thermoswitch.

Installation Note
Radiator thermoswitch

Caution
¢ Do not use an impact wrench for installation.

1. Install the radiator thermoswitch along with a new gasket.

Tightening torque:
5.9—12 N-m (60—120 cm-kg, 52—104 in-lb)

93GOEX-721
E-12




FAN RELAY E

FAN RELAY (BP DOHC TURBO)

REMOVAL / INSPECTION
1. Disconnect the negative batiery cable.
2. Remove the fan relay.

FAN RELAY

No.2 FAN RELAY

No.3 FAN RELAY

@.. _TYPE 1
@ AND Q .TYPE 2 i
33GOEX-717
1 INSPECTION
) 1. Check continuity as shown with an ohmmeter.
Terminal Continuity
A—C No
B—D Yes

2. Apply 12V between terminals B and D.
Check for continuity between terminals A and C.
3. If not as specified, replace the fan relay.

03UOEX-030
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F1 INDEX

INDEX

S83G0F1-702
1. Fuel tank 4. Transfer pump
Removal / Inspection / INSPection ......covceiieee e, page F1-13
Installation..............coo i page F1-10 Replacement............ccccooeel page F1-13
2. 4x4 control unit (Fuel pump control unit) 5. Exhaust system components
Inspection ..........oooei page Fi1-12 Removal / Inspection /
Replacement........................... page F1-12 Installation........................ page F1-15
3. Transfer pump switch
Removal / Installation ................ page F1-13
Inspection............................. page F1-13
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OUTLINE F1

OUTLINE

OUTLINE OF CONSTRUCTION

The fuel and emission control systems of the New 323 BP SOHC-engine equipped 4WD model are basically
the same as those of the New 323 BP DOHC-engine equipped 2WD model, however, the fuel tank is designed
with separate right and left sections due to the instailation of the propeller shaft for the 4-wheel-drive system
and a transfer pump is equipped to pump the fuel from the left to the right (fuel pump side) section of the
fuel tank. The following chart shows the differences between the major parts of the BP DOHC 2WD model
and the BP SOHC 4WD model.

93G0F1-703
Difference
Part BP DOHC 2WD | BP SOHC 4WD | Remark
Transfer pump —_ O Due to instaliation of propelier shaft
iable hargi / -
Variable inertia c 'argfng system O Due to change of engine
Two group fuel injection O —
G-signal (Distributor) O — Due to abolishment of two group fue!l injection
93G0F1-704
SPECIFICATIONS
Engine
wem —— Endi BP SOHC
ldle speed rpm 850 % 50
ignition timing~™ BTDC : 5= 1°
Fuel pump
Maximum output pressure kPa {kglcm?, psi) 441—589 (4.5—6.0, 64—85)

Fuel filter
Type Low-pressure side Nylon element
High-pressure side Paper element
Pressure regulator
Regulating pressure kPa (kg/cm?, psi) L 264314 (2.7—3.2, 38.3—45.5)
injector
Type High-ohmic
Resistance Q 12—16
idle-up solenoid vaive
Resistance Q | Solenoid A.....17—23, Solenoid B, C.....27—38
Water thermosensor
-20°C ( ~4°F) 14.6—17.8
. 20°C ( 68°F) 2.21—2.69
Resistance KQ 205G (T04°F) =13
80°C (176°F) 0.286—0.35
Airfiow meter
Fully closed ’ 200—600
Bz = Vs Fully open 20—1,200
E2 « V¢ 200—400
‘ E2 « THAA —20°C ( —4°F) 13,600—18,400
‘ Resistance 2| ntake air 20°C ( 68°F) 2.210—2.,690
§ thermosensor) 60°C (140°F) 493—667
Fully ciosed o0
Bi = Fc Fully open 0

Air cleaner
Element type i Oil permeated

“TEN terminal of dxagnosrs connector grounded 83GOF1-705
The EZd (shading) indicates newly equipped parts.
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F1 FUEL SYSTEM

FUEL SYSTEM
OUTLINE

PRESSURE REGULATOR

TRANSFER PUMP

FUEL FILTER

FUEL PUMP

¥
FUEL FILTER

DELIVERY PIPE

INJECTOR

FUEL TANK

4x4 CONTROL UNIT (FUEL PUMP CONTROL UNIT)

03UOFX-807

The fuel system consists of the fuel tank, the transfer pump, the fuel pump, the fuel filters, the pressure regu-
lator, the delivery pipe, the injectors, and the 4x4 control unit (fuel pump control unit).

F1-6




FUEL SYSTEM | F1

FUEL TANK AND TRANSFER PUMP

TRANSFER PUMP SWITCH 7 ' g

FUEL TANK

DRIVER SEAT

\ T FUEL VAPOR VALVE
\ - '

4x4 CONTROL UNIT
(FUEL PUMP CONTROL UNIT)

93GOF1.717

The fuel tank is designed with a separate right and left section due to the instaliation of the propelier shaft
for the 4-wheel-drive system.

A transfer pump is used to pump the fuel from the left to the right (fuel pump) side. The transfer pump is
installed in the fuel tank, and is controlied by the transfer pump switch and the fuel pump control unit {includ-
ed in the 4x4 control unit).

A fuel vapor valve is instalied on the top of the fuel tank to prevent fuel from flowing out to the charcoal cansiter.

F1-7



F1 FUEL SYSTEM

Transfer Pump Control

Outline

The fuel tank is built with separate right and left sections to accommodate the installation of the propeller
shaft. As fuel is pulled from the right side of the tank, the transfer pump pumps the fuel from the left to the
right (fuel pump) side to balance the fuel level.

FUEL IN LEFT TANK

=\
=
NN\
el P
4x4 CONTROL UNIT
(FUEL PUMP CONTROL TRANSFER PUMP
UNIT) TRANSFER PUMP SWITCH: OFF

NO FUEL IN LEFT TANK

7]
L VAN

AN

TRANSFER PUMP
TRANSFER PUMP SWITCH: ON

4x4 CONTROL UNIT

(FUEL PUMP CONTROL
UNIT)

93G0F1-718

Fuel in left tank
The transfer pump switch is OFF, and the transistor within the fuel pump control unit is ON.
As a result, current flows to the coil, the switch is switched ON, and the transfer pump is activated. —

No fuel in left tank

The transfer pump switch is ON, and the transistor within the fuel pump control unit is OFF.

As a result, the current to the coil is interrupted, the switch is switched OFF, and the transfer pump is stopped.
When in this condition, if the vehicle were driven on a rough road surface, the fuel level would vary up and
down and fuel pump would switch ON and OFF.

The transfer pump would then operate excessively, shortening the pump life. In order to prevent this, a ten-
second delay circuit is provided within the fuel pump control unit.




SUPPLEMENTAL SERVICE INFORMATION, FUEL SYSTEM F1

SUPPLEMENTAL SERVICE INFORMATION

The following points in this section are changed in comparison with Mazda 323 Workshop Manuals

(1203-10-89F, 1204-10-89F, 1206-10-89F).

Fuel tank

+« Removal / Inspection / Instaliation
4x4 control unit (Fuel pump control unit)
* |nspection procedure added

» Replacement procedure added
Transfer pump switch

» Inspection procedure added

e Replacement procedure added
Transfer pump

» inspection procedure added

* Replacement procedure added
Exhaust system components

* Removal / inspection / Installation

03UQFX-811

i

9MUQF2-122

DIAGNOSIS .
CONNECTOR

03UQFX-127

93GOF1-706

FUEL SYSTEM

PRECAUTION

Fuel Pressure Release and Servicing Fuel System

Fuel in the fuel system remains under high pressure when the

engine is not running.

a) Before disconnecting any fuel line, release the fuel pres-
sure from the fuel system to reduce the possibility of injury
or fire. :

1. Start the engine.

2. Push the rear seat cushion buttons and remove the
cushion.

3. Disconnect the fuel pump connector.

4. After the engine stalls, turn off the ignition switch.

5. Reconnect the fuel pump connector and install the rear
seat cushion.

b) Use a rag as protection from fuel spray when disconnect-
ing the hoses.

Plug the hoses after removal.

c) When inspecting the fuel system, use a suitable fuel pres-

sure gauge.

Caution

o Install hose clamps to secure the fuel pressure
gauge to the fuel filter and the fuel main hose to pre-
vent fuel leakage.

Priming Fuel System

After releasing the fuel pressure for repairs or inspection, the

systern must be primed to avoid excessive cranking when first

starting the engine. Follow the steps below.

1. Connect the diagnosis connector terminals F/P and GND
with a jumper wire,

2. Turn the ignition switch ON for approx. 10 sec. and check
for fuel leaks.

3. Turn the ignition switch OFF and remove the jumper wire.

F1-9



F1 FUEL SYSTEM

FUEL TANK
Removal / Inspection / Installation

Warning
» Before performing the following operation, release the fuel pressure from the fuel system to

reduce the possibility of injury or fire. (Refer to page F1-8.)
* When removing the fuel tank, keep sparks, cigarettes, and open flames away from it.
» Before repairing the fuel tank, ciean it throughly with steam to remove all explosive gas.

1. Remove in the order shown in the figure. )
2. Inspect the fuel tank components visually and repair or replace as necessary. T
3. Install in the reverse order of removal, referring o Installation Note.

FUEL PUMP (MAIN) ‘ TRANSFER PUMP
U

|
40—55 (4.1—5.6, 30—41)
N-m (m-kg, ft-1b)
93G0oF1-707
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FUEL SYSTEM, TRANSFER PUMP CONTROL SYSTEM F1

Note

* Drain the fuel from the fuel tank before removing the tank.

1. Fuel pump cover
2. Fuel pump connector
3. Fuel hoses

Removal / installation

) FUEL FILLER HOSE

O3UOFX-135

O3UOFX-B14

S L T

93G0F1-709

6. Fuel filler hose, breather hose, and
evaporation hoses

instaliation Note ... below
Instaliation Note ...l below 7. Fuel tank straps
4. Exhaust pipe 8. Fuel tank
Removal / Instaliation ................ page F1-15 Inspect for cracks and corrosion
5. Propelier shaft 93GOF1-708

Section L

Instailation Note

1. Push the ends of the main fuel hose, fuel return hose, and
evaporative hoses onto the fuel tank fittings at least 25mm
(1.0 in).

2. Push the fuel filler hose onto the fuel tank pipe and filler pipe
at least 35mm (1.4 in).

TRANSFER PUMP CONTROL SYSTEM

SYSTEM OPERATION

1. Turn the ignition switch ON and verify that the fuel gauge
indicates more than half and that the transfer pump oper-
ating sound is heard.

Warning
e If the fuel level is less than one half, this inspec-
tion cannot be performed.

2. Ground the transfer pump connector terminal-wire (Y/L) with
a jumper wire and verify that the transfer pump stops.
3. Remove the jumper wire and verify that the transfer pump

begins operation after approx. 10 sec.
4. If not as specified, check the following parts.
e 4x4 control unit (Fuel pump control unit).
(Refer to page F1-12.)
» Transfer pump. (Refer to page F1-13.)
e Transfer pump switch. (Refer to page F1-13)

F1-11



F1

TRANSFER PUMP CONTROL SYSTEM

93G0F1-710

CONNECTOR \

d

TRANSFER PUMP

L

C

83G0OF1-712

%
<>

A

93G0F1-713

4x4 CONTROL UNIT (FUEL PUMP CONTROL UNIT)
Inspection
1. Remove the 4x4 control unit.

2. Disconnect the 4x4 control unit connector.

3. Check continuity between the 4x4 control unit connector
terminal M and a ground.

4. Perform the following inspection according to the measured
continuity.

Continuity exists

1. Turn the ignition switch ON.

2. Ground the 4x4 control unit terminal M with a jumper wire
and verify that the voltage at the 4x4 contro! unit terminal
N is OV. :

3. Remove the jumper wire and verify that the voltage at the
4x4 control unit terminal N is approx. 12V after approx.
10 sec.

4.1 not as specified, replace 4x4 control unit.

No continuity exists

1. Turn the ignition switch ON and verify that the voltage at
the 4x4 control unit terminal N is OV.

2. Disconnect the transfer pump connecitor.

3. Turn the ignition switch ON and verify that the voltage at
the 4x4 control unit terminal N is approx. 12V.

4.1If not as specified, replace 4x4 control unit.

Replacement 7
1. Remove the bolts and remove the 4x4 control unit and the

bracket as an assembly. o
2. Remove the 4x4 control unit from the bracket.
3. Instali in the reverse order of removal.



TRANSFER PUMP CONTROL SYSTEM F1

TRANSFER PUMP SWITCH
93GOF1-714

C  GROUND

=N

TRANSFER PUMP SWITCH

Removal / Installation

1. Refer to “"Transfer pump replacement’.
(Refer to below.)

Inspection
1. Check continuity between transfer pump connector termi-
nal C and ground terminal.

O3UOFX-822

. 03UOFX-825

Fioat position Continuity
Up : No
Down Yes

2. If not as specified, replace the transfer pump switch.

TRANSFER PUMP
Inspection
1. Remove the rear seat cushion.

2. Disconnect the transfer pump connector.

3. Check for continuity between transfer pump connector
terminal-wires (B/W) and ({Y).

4. If no continuity exists, replace the transfer pump.

Replacement
Warning
e When servicing the fuel system, keep sparks,
cigarettes, and open flames away from the fuel.

1. Remove the rear seat cushion.

F1-13



4. Disconnect the fuel hose.
5. Remove the transfer pump.

Caution
¢ |Install a new seal rubber.

F1 TRANSFER PUMP CONTROL SYSTEM
7 2. Remove the service hole cover of the transfer pump. |
. L/ 3. Disconnect the transfer pump connectors.

6. install in the reverse order of removal.

-

03U0FX-826

Disassembly / Assembly

Caution
* Prevent contaminants from entering the transfer pump.

1. Disassemble in the order shown in the figure.
2. Assembile in the reverse order of disassembly.
3. Verify that the transfer pump operates correctly after assembling it.

& =
ST P SEAL RUBBER, REPLACE ‘
93GOF1-715
1. Fuel filter 4. Fuel hose .
2. Rubber mount 5. Transfer pump switch
3. Transfer pump

1
Fi-14 l
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EXHAUST SYSTEM F1

EXHAUST SYSTEM

COMPONENTS
Removal / inspection / Installation

-1

2
3

_Remove in the order shown in the figure.
Check the exhaust system components and repair or replace as necessary.
_Install in the reverse order of removal.

38—46
(3.9—4.7, 286—34)

\ REPLACE
k ® e
\ < /ﬂ\
7.86—11 N-m
(80—110 cm-kg,
§9—85 in-1b) 31-—46

(3.2—4.7, 22—34)

40—55
{4.1—5.5, 30—41)

‘ ) : N-m (m-kg, ft-ib)
83GOF1-7186
1. Main silencer 4. Front pipe assembly
inspect for deterioration and restriction inspect for deterioration and restriction
2. Middie pipe assembly 5. Exhaust manifoid insulator
inspect for deterioration and restriction 6. Exhaust manifold

3. Pre-silencer Inspect for deterioration and restriction

inspect for deterioration and restriction

i1
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F2

OUTLINE

OUTLINE

OUTLINE OF CONSTRUCTION
The fuel and emission control system of the new 323 4WD modei is basically the same as that of the new
323 2WD model: however, a turbocharger and knock control system are added to the BP TURBO model
and the fuel tank is designed with separate right and left sections due to the instaliation of the propeller shaft
for the 4-wheel-drive system. A transfer pump is also equipped to pump the fuel from the left to the right
(fue! pump side) section of the fuel tank.
The major points of difference between the 2WD model and 4WD model are as shown below.

93G0OF2-705

Difference
Component 2WD AL Remark
BP SOHC |BP DOHC | BP SOHC |[BP TURBO
INTAKE AIR Resonance duct O O O - -
SYSTEM Resonance chamber O C o —_ -
VICS — O — — —
Turbocharger — — — O Refer to page F2-12
Intercooler —_ — — O Retfer 1o page F2-14
Air bypass valve — —_ —_ O Refer to page F2-14
FUEL SYSTEM | Fuel pump control — — — O Refer to page F2-16
Transfer pump — - O O Refer to page F2-18
Operating time for BP
Pressure regulator control @] O O O TURBO is different
(Refer io page F2-23)
Fuel pump resistor/relay — — — O Refer to page F2—-18
EVAPORATIVE
Eg:?.%%'\l'. Fuel vapor valve — - ) o Refer 1o page F2-16
SYSTEM
CONTROL Point type O O O (MTX) —
SYSTEM Throttle sensor - —
Variable type - — O (ATX) O
Oxygen sensor VWV;::O:;a:ther E E S 5 Refer to page F2-23
Water thermoswitch (on radiator) — — C (ATX) — AJC cut-off system
Knock control system —_ —_ — O Refer to page F2-22
Overboost warning buzzer — — - O Refer to page F2-21
Turbocharge indicator — — — O Refer to page F2-21

F2—4
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F2

4x4 CONTROL UNIT
(FUEL PUMP
CONTROL UNIT)
SERVICE, SECTION F1

DRIVER'S SEAT

93G0OF2-703
1. Fuel tank 4. Fuel pump control unit [BP TURBC]
Removal / Inspection / Inspection ................ T page F2-53
Installation ........coooeeveieiinen, page F2-51 Replacement...........c.......e .... page F2-53
2. Injector - . 5. Transfer pump switch
Volume test.......cocooiiviniiieiis page F2-56 Removal / Installation ................ page F2-54
3. Fuel pump resistor/relay [BP TURBO] INSPECHON e page F2-54
System operation...........c.cce... page F2-56 6. Transfer pump
INSPECHON oo, page F2-56 INSPECHON .. page F2-54
Replacement...........cccooeiiiinee page F2-54
(
L 93GOF2-704
1. Exhaust system
Removal / Inspection / Instaliation
BP SOHC ..o page F2-57
BP TURBO ... page F2-58 ;
F2-3
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F2 OUTLINE
ECU RELATIONSHIP DIAGRAM [BP TURBO]

INPUT DEVICE @ KNOCK SENSOR AIRFLOW METER
KNOCK

CONTROL

8 s
UNIT =22y,
AIC SWITCH e
(REAR WINDOW DEFROSTER SWITCH,

E/L SWITCHS
HEADLIGHT SWITCH, BLOWER SWITCH,
ELECTRICAL FAN SWITCH)

PIS PRESSURE
SWITCH

IGNITION ;gﬁggg‘z
SWITCH
(START)

STOPLIGHT SWITCH

WATER
“—¥ THERMOSENSOR
AUSTRALIA l
NEUTRAL/ IDENTIFICATION
CLUTCH SWITCH SIGNAL
DIAGNOSIS
CONNECTOR N SENSOR
(TEN TERMINAL) INTAKE AIR
THERMOSENSOR
OUTPUT DEVICE
CIRCUIT
OPENING
TURBOCHARGE % RELAY
INDICATOR
1SC VALVE FUEL
ﬁ\ OVERBOOST g INJECTOR
\ WARNING W
BUZZER
DIAGNOQOSIS

CONNECTOR
, (FEN/MEN TERMINAL)

SOLENOID VALVE
(PRESSURE REGULATOR
CONTROL)

IGNITER

WASTEGATE
SOLENOID VALVE

FUEL PUMP
RESISTOR/RELAY

SOLENOQID VALVE
(PURGE CONTROL)

93GOF2-712
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OUTLINE F2

SPECIFICATIONS
{tem Engine BP SOHC BP TURBO
" Idle speed rpm 750 = 50 800 = 50
I ignition timing* BTDC 5 & 10 10 = 1°
| Fuel pump
Maximum output pressure kPa (kg/cm?, psi) ] 441—589 (4.5—6.0, 64—85) [ 491—638 (58.0—6.5, 71-92)

"Fuel filter

Low-pressure side

Nylon element {in fuel pump)

Type

High-pressure side

Paper element

Pressure regulator

Reguiating pressure - kPa (kg/cm?, psi) | 265—314 (2.7—3.2, 38—46)
injector
Type High-ohmic
Type of drive Electromechanical
Resistance Q 12—16
idle speed control (ISC) vaive
Type Rotary
Resistance Q 11—13
Purge control solenocid vaive
Resistance Q| 23—27
Water thermosensor
—20°C ( —4°F) 14.6—17.8
i e ° 2.21—2.69
Resistance kQ igog E1g481°2 013
80°C (176°F) | 0.29—0.35
Airflow meter
Fully closed 200—600
E2oVs Fully open 20—1,200
E2«+Vc 200~—400
. Der —20°C ( —4°F) 13,600—18,400
Resistance ¢ %:I_ntal;r: Q/: 20°C ( 68°F) 5.510—2.690
thermosensor) 60°C (140°F) | 493—667
Fully closed [+e]
Erefe Fully open 0

Air cleaner

Element type

Oil permeated

Fuel
Europe.....Unleaded premium
. Unleaded regular (RON 85 or higher)
Specification (RON 91 or highen) Australia...Unleaded regular
(RON 91 or higher)
" TEN terminal of diagnosis connector grounded. 93G0F2-713
The rmark indicates newly equipped parts.

Fo~11 |



F2 TURBOCHARGER CONTROL [BP TURBO]
TURBOCHARGER CONTROL [BP TURBO]
OUTLINE

» The air-to-air intercooler is adopted to lower intake air temperature and to improve engine performance.
= With addition of the wastegate control system, engine torque at higher rpm is increased.

~
’
’, AIR BYPASS VALVE

WASTEGATE
SOLENOID VALVE

TURBOCHARGER
INTERCOOLER
93G0oF2-714
SYSTEM DIAGRAM
\
AlIR BYPASS VALVE
J__\ INTERCOOLER
===S ﬁ
=
= -
L . WASTEGATE
T0J| |ACTUATOR
L > —]
oo bvessmansss:
@:@ =
E TURBOCHARGER
WASTEGATE SOLENOID VALVE J
93G0F2-715

F2-12




TURBOCHARGER CONTROL [BP TURBO] F2

WASTEGATE CONTROL

The engine control unit controls the wastegate solenoid valve to give higher boost to the engine in the higher
rpm range, increasing engine torque and power.

System Diagram

—

i ]

1_&4 DISTRIBUTOR
W"

i —

Ve
J

|
|

ECU

| CALCULATION

OF

ENGINE 1
SPEED

AND

BOOST 1

20 PRESSURE

ACTUATOR
WASTEGATE

WASTEGATE
AIRFLOW METER SOLENOID VALVE

G3GOF2-716

Operation
Engine speed below 5,300 rpm
The wastegate solenoid valve is OFF. Boost pressure is ap-

= ‘ LJ l plied directly to the actuator and the wastegate opens when
% & the boost pressure exceeds 49 kPa (0.5 kg/em-”, 7.1 psi).

ACTUATOR

BOOST
PRESSURE

WASTEGATE SOLENOID VALVE
: OFF (VALVE CLOSED)

93GOF2-717

Engine speed above 5,300 rpm
The wastegate solenoid valve is ON. Some boost pressure is

bypassed to the intake manifold, iimiting the opening of the
wastegate to increase boost pressure and improve engine per-
formance.

ACTUATOR

BOOST
PRESSURE

==
WASTEGATE SOLENOID VALVE
: ON (VALVE OPEN}

$3GOF2-718
F2-13



F2

TURBOCHARGER CONTROL [BP TURBO]

93G0F2-719

FROM
DYNAMIC
CHAMBER

FROM
INTER
COOLER

+ FULLY OPEN

+

BEGINNING
AMOUNTIOF OPEN

SMALL ™ 130 vACUUM

(5.1)  mmHg
inH
| TURBOCHARGER tnHa)
INLET
93GOF2-720

F2-14

Intercooler

The air-to-air intercooler utilizes fresh air flow through the in-
tercooler core to reduce the intake air temperature.

If the air compressed by the turbocharger was sent directly
into the combustion chamber without passing through the in-
tercooler, the charging air efficiency would be reduced by the
high temperature of the intake air.

The intercooler, by cooling this high temperature air, substan-
tially increases the charging air efficiency and engine output,
as well as supressing ignition knocking by reducing the com-
bustion gas temperature.

The intercooler is mounted at the left front of the vehicle.

Air Bypass Valve

The air bypass valve bypasses intake air from the air funnel
to before the turbocharger in order to reduce air vibration noise
during deceleration. '
When the throttle valve is closed suddenly during high-rpm
and heavy-load operation, air vibration occurs between the

" throttie valve and the turbocharger as a result of pressuriza-

tion caused by inertia of the intake air. This system prevents
such noise. '

y




FUEL SYSTEM F2

FUEL SYSTEM

OUTLINE

Due to the instaliation of the propeller shaft for the 4WD, the fuei tank is designed with left and right section.
Therefore, a transfer pump is used to pump the fuel from the left to the right (fuel pump) side. The transfer
pump is mounied in the fuel tank, and is controlled by the transfer pump switch and the fuel pump control unit.
The fuel pump control system is adopted for BP turbo model.

CONSTRUCTION

PRESSURE REGULATOR FUEL PUMP

FUEL PUMP

RESISTOR/RELAY TRANSFER PUMP

FUEL PUMP SWITCH

INJECTOR

FUEL TANK

4x4 CONTROL UNIT [BP SOHC]
FUEL PUMP CONTROL UNIT [BP TURBO]

93GOF2-721

F2-15

|
|
|
|
|



F2 FUEL SYSTEM

FUEL VAPOR VALVE
-

FUEL VAPOR VALVE

83G0F2-722
The fuel vapor valve is installed in the fuel tank to allow fuel vapors within the tank to escape io the charcoal
canister.

The fuel vapor vaive contains a shut-off valve to prevent raw fuel from escaping during hard cornering or
at other times when there is significant fuel slosh.

FUEL PUMP CONTROL SYSTEM [BP TURBO]

Outline

e The fuel pump control system supplies electric power to the fuel pump at all times while the engine is
running. The fuel pump can thus operate even though the fuel pump switch in the airflow meter OFF.
[The fuel pump switch may open (switch OFF) on deceleration due to back-flow of air from the turbocharger.]

» To improve fuel pump longevity, the fuel pump is controlled by the engine control unit (ECU). (Refer to
next page.)

MAIN RELAY (FUEL INJ RELAY)

FUEL PUMP ECU

J‘D; © RESISTOR/RELAY
T

1 Ioeal

pes J | 5 \J
E AAA F l
CIRCUIT OPENING =
oN RELAY FUEL
PUMP CPU
A

a————
1 O
IGNITION
SWITCH f “5"’“‘1 -
d L ile S
1

T ‘ e ' - WI
: —
—t DIAGNOSIS
l CONNECTOR -

TERMINAL F/P

93GOF2-723
F2-186




FUEL SYSTEM F2

Two-stage fuel pump operation

Engine running (Except heavy load or cranking)

The ECU 11 circuit is ON, opening the contact plate in the fuel pump resistor/relay. Current from the circuit
opening relay to the fuel pump flows through the resistor in the fuel pump resistor/relay, and the voltage
to the fuel pump is reduced to approx. 10V, causing the fuel pump to operate at a reduced speed to Im-

prove fuel pump longevity.

MAIN RELAY

FUEL PUMP ECU

RESISTOR/RELAY

CONTACT

CIRCUIT OPENING
RELAY

FUEL

CPU

RESISTOR

-~

BATTERY '

DIAGNOSIS

P
I- CONNECTOR

Engine under heavy load or cranking

* The ECU 11 circuit is OFF and the contact plate in the fuel pump resistor/relay is closed. Unreduced battery

93G0F2-724

current flows to the fuel pump through the contact plate, causing the fuel pump speed and output to be
increased to meet the demands of the engine.

MAIN RELAY

FUEL PUMP ECU

RESISTOR/RELAY

T

CIRCUIT OPENING
RELAY

DIAGNOSIS

‘I CONNECTOR

93G0oF2-725
F2—17




F2 FUEL SYSTEM

Ny FUEL PUMP RESISTOR/RELAY [BP TURBO]
~UNFoEL PUMP The fuel pump resistor/relay supplies battery voltage to the
RESISTER/RELAY fuel pump when the ECU 11 circuit is OFF, and approx. 10V

| \\ when the ECU 11 circuit is ON. It is mounted on the firewall.

93G0F2-726

TRANSFER PUMP CONTROL

Outline

The fuel tank is built with separate right and left sections to accommodate the installation of the propelier
shaft. As fuel is pulled from the right side of the tank, the transfer pump pumps the fuel from the left to the
right (fuel pump) side to balance the fuel level.

FUEL IN LEFT TANK

|i1——-{1

FUEL PUMP CONTROL UNIT TRANSFER PUMP
TRANSFER PUMP SWITCH: OFF

NO FUEL IN LEFT TANK

E—M i N
i a
; ]

FUEL PUMP CONTROL UNIT TRANSFER PUMP
TRANSFER PUMP SWITCH: ON

83G0oF2-727
Operation

1. Whenever the ignition switch is ON and fuel is in the left (franster pump) side of the fuel tank the fuel pump
switch is open, the transfer pump circuit in the fuel pump control unit is closed, and the transfer pump
operates.

2 When the fuel in the left side of the tank drips below a specified point, the fuel pump switch is grounded
and the transfer pump stops operation.

3. To prevent the transfer pump from being turned ON and OFF repeatedly, possibty shorting the life of the
pump, when the vehicle is driven on a rough road and the fuel level is low, there is a ten-second delay
circuit in the control unit to delay the turning ON and OFF the pump.

F2—-18




FUEL SYSTEM F2

Transfer Pump Switch

R

TRANSFER PUMP

TRANSFER PUMP SWITCH

93GOF2-728

The fuel pump switch is a float-type ON/OFF switch used to operate the transfer pump. It is part of the fuel
gauge sender unit.

F2—-19




F2 CONTROL SYSTEM

CONTROL SYSTEM
STRUCTURAL VIEW

STOPLIGHT SWITCH CLUTCH SWITCH

KNOCK SENSOR

INJECTOR

P/S PRESSURE
SWITCH

2=

BOOST .
TURBOCHARGE
INDICATOR

e

FUEL PUMP
CONTROL UNIT

ECU

CIRCUIT
OPENING
RELAY

KNOCK
CONTROL UNIT

DIAGNOSIS
\ CONNECTOR
FUEL PUMP RESISTOR/RELAY

FUEL INJ RELAY (MAIN RELAY)
OXYGEN SENSOR

AIRFLOW METER

DISTRIBUTOR .
WASTEGATE SOLENOID VALVE

SOLENOID VALVE NEUTRAL SWITCH
(PRESSURE REGULATOR)

WATER THERMOSENSOR

93GOFZ2.729
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CONTROL SYSTEM F2

OVERBOOST WARNING BUZZER [BP TURBO]

Outline

To improve engine reliability, the overboost warning buzzer installed in the instrument cluster sounds during
overboost conditions as detected by engine speed and intake air amount calculations within the ECU. The
driver is thus warned to reduce engine speed.

—

ECU

DETECTION 28 f‘ \

oF (U
OVERBOOST
Y CONDITION BUZZER
(= oE .
DISTRIBUTOR

93G0F2-730

TURBOCHARGE INDICATOR [BP TURBO]
When the turbocharger boost pressure calculated by intake air amount and engine speed reaches the predeter-

mined level and the transaxie is in gear, the turbocharge indicator iiluminates to inform the driver of turbocharge
operation. '

ECU
O —
CALCULATION =
OF 2R N\
BOOST : BOOST
PRESSURE
:25)_ ‘ TURBOCHARGE
- - INDICATOR
DISTRIBUTOR
N
o—t 1V
OJ N
L NEUTRAL/CLUTCH
SWITCH
L B

93G0oFZ-731
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F2 CONTROL SYSTEM

KNOCK CONTROL SYSTEM [BP TURBO]
This system retards the ignition timing when engine knocking occurs because of usage of low octane fuel, efc.

|

INTAKE
MANIFOLD

KNOCK SENSOR
(INSTALLED BETWEEN No.2 AND
No.3 CYLINDER)

IGNITER

4'“%
S" KNOCK CONTROL

UNIT
~ KNOCK SENSOR

93GOF2-732
Operation '
When the engine vibrates, the knock sensor generates a slight voltage signal that is the sent to the knock
control unit. The knock control unit determines whether the signal is a knocking signal. If it is a knocking
signal, the ignition spark is retarded according to the intensity of the knock to a maximum of 4°,

Inhibition of spark retardation
In order to improve drivability and fuel economy, the ECU inhibits the above spark retardation when the

engine load is light, the cootant temperature is below 0°C (32°F), the engine is cranking during engine test
conditions.

Note
e The knock sensor and knock control unit cannot be inspected individually.

When a malfunction code number 05 is indicated, replace the knock control unit or sensor
only after inspecting the related wiring and connectors.

F2-22




CONTROL SYSTEM

F2

OXYGEN SENSOR [BP TURBO]

CERAMIC HEATER

93G0F2-733

Because the temperature of the exhaust gas is inherently low in turbocharged engines, the BP Turbo model
uses a rapid heating ceramic heater to detect the air/fuel ratio.

PRESSURE REGULATOR CONTROL SYSTEM [BP TURBO]

SOLENOID VALVE

(PRESSURE REGULATOR CONTROL)

PRESSURE
REGULATOR

FUEL INJ
RELAY
(MAIN RELAY)

DELIVERY PIPE) "
VACUUM
(TO DYNAMIC

CHAMBER)

FUEL
{TO FUEL TANK)

~y

® <]

BATTERY -'J

2T

ECU

IGNITION
SWITCH

b

93GOF2-734

To prevent percolation of the fuel during hot restart idle, vacuum to the pressure regulator IS cut for 180
sec., and the fuel injection pressure is increased to slightly more than 284 kPa (2.90 kgicm?, 41.2 psi).

Operating condition
* Coolant temperature: Above 90°C (194°F)

* Intake air temperature: Above 58°C (136°F)
* No-load condition

F2-23




F2

CONTROL SYSTEM

A/C CUT-OFF SYSTEM (ATX)
To improve the reiiability of the engine at high temperature condition, the water thermoswitch on the radiator
is switched OFF above approx. 111°C (232°F) and stops the A/C operation.

ECU

OF

DETECTION

A/C OPERATION

o

~

WATER

BLOWER FAN

(v)

—ran

THERMOSWITCH

[ABOVE

111°C (232°F): OFF}

AIC

A/C RELAY
£ILE

N~/

AJC SWITCH

\C

AMPLIFIER

IGNITICN

T %

-

G

=/

SWITCH
S a—

BLOWER SWITCH

F2-24
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' SUPPLEMENTAL SERVICE INFORMATION F2
SUPPLEMENTAL SERVICE INFORMATION

The following points in this section are changed in comparison to the Mazda 323 Workshop Manual
[1203-10-89F (Europe) or 1204-10-89F (Australia)}.

intake air system components [BP Turbo]

* Removal/lnspection/Installation

WASTEGATE [BP Turbo]

¢ Inspection

WASTEGATE SOLENOID VALVE [BP Turbo]

¢ Inspection

Turbocharger [BP Turbo]

e Inspection

¢ Removal/lnstallation

Air bypass valve [BP Turbo]

* Removal/installation

* Inspection

Intercooler [BP Turbo]

* Removal/lnspection/Installation

Fuel tank

* Removal / tnspection / Installation

Fuel pump contro! unit [BP Tubro}/4x4 control unit [BP SOHC]
¢ Inspection ‘

s Replacement
Transfer pump switch
¢ inspection
e Replacement
Transfer pump
* Inspection ‘
¢ Replacement
Fuel pump resistor/relay
* System operation
* |nspection
Injector [BP Turbo]
s Volume test
Exhaust system components
_ * Removal / Inspection / Instaliation

Engine control unit (ECU) [BP Turbo]
* Terminal voltage
Oxygen sensor [BP Turbo]
* Inspection
¢ Replacement
Knock sensor [BP Turbo]
* Replacement

93GOF2-736

F2-25




F2

SELF-DIAGNOSIS FUNCTION

SELF-DIAGNOSIS FUNCTION

OUTLINE

The self-diagnostic function and diagnosis procedure are the same as for the 2WD mode!. However there

are some additional malfunction codes for BP Turbo models.

MALFUNCTION CODE NUMBERS

93GOF2-737

Malfunction display

50 sec. after engine
exceeds 1,500 rpm

Sensor or . .
Condition Fail-safe Malfunction .
subsystem
34 Code No. . Output signal pattern
Ne-signal No Ne-signal ON
— 02
OFF J
G-signal No G-signal Cancels 2-group ON  Nm
[BP Turbo] injection
03
oFF JUUL
Knock sensor Open or short circuit | Retards ignition ON '1 NN
[BP Turbo] fiming 1°
05
OFF SubduL
Airflow meter Open or short circuit | Basic fuel injection ON NI A A
amount fixed as for } 1 .|
2 driving modes 08
(1) Idle switch: ON |
(2) Idie switch: OFF oFF JULLBUULUL
Water thermosensor | Open or short circuit | Maintains constant oN [ANRANNMM
20°C (68°F) 09
command
orr JUUUULUL
intake air Open or short circuit | Maintains constant ON
thermosensor 20°C (68°F) 1
command c
OFF
Throttie sensor Open or short circuit | Maintains constant ON M 1
[BP Turbo and ATX] command of throttle >
: valve fully open i
OFF J UL
Atmospheric Open or short circuit | Maintains constant ON [ ik
pressure sensor command of sea
(in ECU) level pressure 14
OFF J LJuuudl
Oxygen sensor Sensor output i Cancels enging ON M . nnnan
continues less than feedback operation i
0.55V 95 sec. 15
after engine starts L
(1,500 rpm) OFfF 4 HULLLL
Feedback system Sensor output con- Cancels engine ON i
tinues unchanged feedback operation 17 ‘l

OFF ]

F2-26




SELF-DIAGNOSIS FUNCTION

F2

Matfunction display

Sensor or i .
Condition Fail-safe i
subsystem ng:::ﬁ::n Output signal pattern

Fuel pump ON — ArAA
resistor/relay
[BP TURBO] — 24

orr J U LJUUUL
Solenoic valve ON = Nannn
(Pressure regulator) i

- 25

oFF -4 U LJULLUL
Solenoid valve ON = AnRnn
(Purge control) Open. or short circuit — 26 ﬂ»

OFF - L i L L uu
ISC vaive 7 ON —

— 34

OFF - i
Sclenoid valve ON MM
(Wastegate) a2
[BP TURBO] - U

ored U U

93GOF2-738
Caution

« If there is more than one failure present, the code numbers will be indicated in numerical or-
der, lowest number first.
« After repairing a failure, turn off the ignition switch, disconnect the negative battery cable,
and depress the brake pedal for at least five (5) seconds to erase the malfunction code(s) from
the ECU memory.

F2-27




F2 SELF-DIAGNOSIS FUNCTION

Troubleshooting _

If a malfunction code number is shown on the SST (49 HO18 9A1, 49 B019 9AO0), check for the cause
using the chart related to the code number shown. [Regarding code numbers except 05, 24, and 42, refer
to “Troubleshooting”” in Workshop Manual [1203-10-89F (Europe) or 1204-10-89F (Australia)].

CODE No. 05 (KNOCK CONTROL UNIT)—BP TURBO
STEP INSPECTION ACTION
1 Check knock sensor and knock controt unit Yes | Repair or replace connector

circuit for poor connection

No | Go to next siep

2 | Check knock control unit terminal voitage with Yes | Go tc next step
ignition switch ON
Terminal Voltage (V)
A (Y/L) Below 1.0 —
CEM) Approx. 4.0 No | Check for open or short circuit
E (B/LG) Below 1.0
G (W/R) Approx. 12
3 | Check that voltage at ECU terminal 2J is Yes | Recheck ECU connector for poor
approx. 4V at idle connection

= page F2—64
=> i OK, replace ECU

= If not OK, repair or replace connector
No | Repair wiring harness (R/Y) between

ECU terminal 2J and knock control unit

93GOF2-739

Circuit Diagram

ECU
IGNITION LG LUO Y RY LW R LGWLG/R = Y/L W BILGB/O
! 1 [ 1 I s 1 1 § 1 1 J 1
SWITCH = s e
i 2u 2 20 20 2M 2K 21 FI< 2E 20 25
22 2% v 27 2R Eid 2N 2L 2J 2H 2F 20 2B
i e e el i o s s Sl e st
154 J BATTERY - WL YB GO W RBRL * RY * * B/BRBIO
A
N E MAIN RELAY (FUEL INJ)
Y cu WIG B/W
BAW @ c A
k{f _ D B
A Wik W/R B
KNOCK CONTROL UNIT
Y N RryY W/RBILG R/Y YL
vIL = = = =
BILG
o ] Fm PR FF
(FUEL INJ) A=A EF —
== KNOCK CONTROL KNOCK KNOCK SENSOR
- UNIT SENSOR
.
==
wWiR Y/IL BILG
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SELF-DIAGNOSIS FUNCTION F2

CODE No. 24 (FUEL PUMP RESISTOR/RELAY)-BP TURBO

ISTEP INSPECTION ACTION

B Disconnect connector from ECU and check if Yes | Check ECU terminal connector for poor
battery voltage exists at connector terminal 11 (L} connection

with ignition switch ON
=> |f OK, replace ECU
= f not OK, repair or replace connector

No | Go to next step

2 in same condition as Step 1, check if battery Yes | Repair wiring harness (W/R)
voltage exists at resistor/relay connector terminal-
wire (W/R) No Go to next step

3 | Check if there is continuity between fuef pump Yes | Check for short or open circuit in wiring
resistor/reiay terminals C (W/R) and D (L) from main relay (FUEL INJ relay) to

resistor/relay
No | Replace resistor/reiay

93G0OF2-741

Circuit Diagram

IGNITION DIAGNOSIS
SWITCH CONNECTOR LG
A F/P TERMINAL é@ ECU :
1
BATTERY  \aniTiON
] SWITCH ————m ¥
(START) J Y
CIRCUIT ' P
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MAIN r Py e 8P WIR L
RELEY %-—7/ T AR ORI RG T
(FUEL
INJ) B s Lw FUEL
=¥ W/R - Ef T PUMP
B WIR 22 FUEL PUMP '
_ RESISTOR/RELAY
> B
ECU MAIN RELAY
oL LGY GW We) H LGR YL BLG
RIB | G/B 1 L |t jum LG | \( Lew] - w [ B/O wWIG BW
: T E Tt e e o s e Qvﬁﬁzszommmz.%%xi—?
\V 17 1R 1P 1N 1L 1J 15 1F )12 18 2Z 2X 'l 27 2R 20 2N 2l 2J 2H 2F 20 28
i el s sl sl el il il il sl s el s i il sl il el il s
BFUYl S I RW | UB | wiB | WIR s Tye !l w lrLelry | - l 80
- OB WIY WL  G/O  RIB . .
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B/P _BIP
V WIRB/P B G/O A | WRT g
s o5 S
=)
B LG 8/G | wR | GO L GO

J
93GOF2.742
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F2 SELF-DIAGNOSIS FUNCTION

CODE No. 42 (SOLENOID VALVE — WASTEGATE)—BP TURBO
STEP; INSPECTION ACTION
1 Disconnect connector from ECU and check if Yes | Check ECU terminal connector for poor
battery voltage exists at connector terminal 1H connection
(O/B) with ignition switch ON
=> |f OK, repiace ECU
= If not OK, repair or replace connector
Neo | Go to next step
2 In same condition as Step 1, check if battery Yes | Repair wiring harness
voltage exists at solenoid vaive connector
terminal-wire No | Go to next step
3 | Check it solenoid valve is OK Yes | Check for short or open circuit in wiring
=7 page F2—46 from main relay (FUEL INJ relay) to
. solenoid valve
No | Replace solenoid valve
93G0F2-743
Circuit Diagram
ECU
BATTERY (1R
15A A ]
IGNITION SWITCH -0 _o—— Y
2
T WIG
B/W orB
5*.: ==R e
jr\ .
MAIN RELAY ©
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=== ¥
B
W/R
¥
R
ECU WASTEGATE MAIN RELAY (FUEL INJ)
SOLENOID VALVE
RJ.'B OIIL G/IB WIG ™ LG/Y L Gw vV LR WIG BW
! 1 | . L ol ] I !
e e e A WIR
[ 1§ 10 10 ™ 1K iz 1G 1€ c 1A B omB C —= 1A
1V A 1R 1P 1N 1L 1. 1H 1F 10D 18 D B
el el sl ol el el el sl il
i 1 1 I i
BRIY BIL B/G LY RW - L/B O/B WB Wiy WR w8
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TROUBLESHOOTING GUIDE F2

TROUBLESHOOTING GUIDE [BP TURBO]
RELATIONSHIP CHART

1
OUTPUT DEVICE
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[e)
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[+ 2
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o 3 - o) < | 3!y |zl |z
S g | &> € g > ¥ @2 |2 ¥ |
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w ! O G slwd| gl 21 =2 "O0iga
= = > o = | >0l O 7 < w |2 Lo
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Sk |2 > = < 52| ¢ | S 16| o 22|20
Z2z|20/ 2 |8 | @ | E 582wl w &8 | & | 6 |BR|BE
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I SZ | > W 4 O Ezi¥Uyl o -] o 0 juJjuwZ
: w |mE 4 o | 8 1z2(2¢ W | W |z dg|-H0
SEIS2E| Q1o g |§uloki £ 1 5|2 |2 |lpsiws
INPUT DEVICE t<|iF| & o < c C=ial) = [ o F | osins
KNOCK SENSOR @) O
DIAGNOSIS CONNECTOR
(TEN TERMINAL) O © ©l©
IGNITION SWITCH
(START POSITION) o190 10100 ©
E/L SIGNAL"? v o o
P/S PRESSURE SWITCH @] O
A/C SWITCH O O C
NEUTRAL AND CLUTCH
SWITCHES ' O c|C |0 O | © o O
STOPLIGHT SWITCH O O
ATMOSPHERIC PRESSURE
SENSOR (IN ECU) © ©10|0 ©
THROTTLE SENSOR C O O O O @] O O C
INTAKE AIR THERMOSENSOR @] O O O O
AIRFLOW METER C @) O O O O O C
OXYGEN SENSOR O O C | O
WATER THERMOSENSOR O o | O O |0 |0 O
} G-SIGNAL O O
DISTRIBUTOR -
} Ne-SIGNAL O O O O O O O O @ O O Q
L |
93G0F2-745
*! E/L SIGNAL: Blower fan contro! switch second position or higher, cooling tan operating, headlights ON, or rear win-
dow defroster switch ON
]
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F2

TROUBLESHOOTING GUIDE

SYMPTOM TROUBLESHOOTING

Regarding symptom troubleshooting except LACK OF POWER, POOR ACCELERATION, KNOCKING, and
HIGH OIL CONSUMPTION, refer to Workshop Manual [1203-10-89F (Europe) or 1204-10-89F (Australia)].

* idle condition normal

19 LACK OF POWER [BP TURBO]
DESCRIP- | ° Performance poor under load when throfile valve wide open
TION » Reduced maximum speed

[TROUBLESHOOTING HINTS]
{1) Wastegate aiways open or opens early
(2) Turbocharger damage
(@ Factors other than engine malfunction
= Clutch slipping
* Brake dragging
»| ow tire pressure
*incorrect tire size
* Overloaded vehicle
@ Low intake air amount
» Throttle valve not open fully
» Clogged intake air system

(& Air/Fuel mixture lean
s Fuel line pressure decreases
» Fuel injection maltunction
& Poor ignition
(3 Low engine compression
Alcohol blended fuel used
(® Knock control system malfunction

s |_ow tire pressure
e incorrect tire size

STEP INSPECTION ACTION
1 Install pressure gauge in intake air pipe and Yes | Goto Step 3
check boost pressure at engine speed of 4,000
pm
7 page F2—45
Boost pressure:
More than 2.0 kPa (0.02 kg/cm?, 0.3 psi)
No | Check for air lezkage and exhaust gas
leakage
= If OK, go to next step
=> In not OK, repair
2 Check wastegate Yes | Remove intake air pipe from turbo-
charger and check if compressor wheei
rotates smoothly - page F2—-46
=> If OK, check air cleaner element
and throttle valve
=> If not OK, replace turbocharger
3 | Check factors other than engine Yes | Go to next step
e Clutch shipping
* Brake dragging -
No Repair or adjust
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F2

INSPECTION

STEP ACTION
4 | Check if throttle valve fully opened when ac- Yes | Go to next step
celerator depressed fully
No | Check if accelerator cable is correctly
3 instalied”
| = If OK, check throttie body”
= If not OK, install accelerator cabie
correctly™®
5 | Check if 00" is displayed on Self-Diagnasis Yes | Go to next step
Checker with ignition switch ON~
SYSTEM SELECT: 1 No | Malfunction Code No. displayed
. ~ Check for cause (Refer to specified
check sequence)™
88" flashes
Check ECU terminal 1F voltage 7 page F2-60
Voltage: Approx. 12V
(Ignition switch ON)
=> If OK, replace ECU
L => |f not OK, check wiring between
. SELECT SW: A ECU and Seli-Diagnosis Checker
6 | Connect System Selector to diagnosis connector Yes | Check if ignition timing advances when
1 and set Test Switch to “SELF TEST" and check accelerating
for correct ignition timing at idie after warm-up”
=> If advances, go to next step
ignition timing: BTDC 10 = 1° => I no advance, check ECU terminal
voltages =7 page F2-60
No | Adjust®
TEST SWITCH
7 Check if ECU terminai voltages are OK Yes | Go to next step
{Especially 1K, 1N, 2M, and 2K]
< page F2-60 No | Check for cause = page F2—61
8 | Check for correct tuel line pressure at idie” Yes | Check if fuel line pressure decreases
when accelerating quickly
Fuel line pressure:
265—314 kPa (2.7-3.2 kg/cm?, 38—46 psi) => if decreases, check fuel pump
(Vacuum hose to pressure regulator dis- maximum pressure”
connected) If OK, check fuel iine and filter for
clogging
=> if no decrease, go to next step
INSTALL CLAMPS No | Low pressure

Check fuel line pressure while pinching
fuel return hose

=> 1f fuel line pressure guickly in-
creases, check pressure regulater”

=> If fuel line pressure gradually in-
creases, check for clogging be-
tween fuel pump and pressure
regulator
If not clogged, check fuel pump
maximum pressure”

High pressure
Check if fuel return line is clogged

=> f OK, replace pressure regulator
=> If not OK, replace

* Refer 10 323 Workshop Manual [1203-10-89F (Europe), or 1204-10-89F (Austratia)].
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STEP INSPECTION ACTION
g | Check for correct intake manifold vacuum at idle Yes | Go to next step
intake manifold vacuum: O No | Check for air leakage of intake air sys-
More than 450 mmHg (17.7 inHg) tem components
10 | Check if air cleaner element is clean” Yes | Go to next step
No | Replace air cleaner element
11 | Check if airfiow meter is OK" Yes | Go to next step
I. Check if measuring plate moves smoothiy
No | Repair or replace
fre— Terminal | Resistance (Q)
=S Fully closed| Fully open
o TR
‘+++T‘+‘?‘@J ully closed| Fully ope
“71‘7 | Ez2+Vs [200—60020—1,200
I
'@ o E2+~ Ve 200—400
Yl .
FCEIVcEaVsTHA | E1®FC | oo | 0
12 | Check if spark plugs are OK* Yes | Go to next step
WEAR AND CARBON BUILDUP
BURNS
PLUG GAP
1.0—1.1mm
{0.039—0.043 in)
DAMAGE AND No | Clean or replace
DETERIORATION
DAMAGE
13 | Check if resisiance of high-tension leads are Yes | Go to next step
OK~
Resistance: 18 k2 per 1 m (3.28 fi)
Nc | Replace

" Reter to 323 Workshop Manual [1203-10-89F (Europe) or 1204-10-8SF (Australia)].
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STEP INSPECTION ACTION
14  Check if resistance of ignition coil is OK”* Yes | Go to next step

Resistance (at 20°C [68°F]):
Primary coil winding........ 0.81—0.99Q
Secondary coil winding.... 10—16 kQ

PRIMARY COIL SECONDARY COIL
WINDING WINDING

No | Replace

=

E 2

15 | Check for correct engine compression” Yes | Go to next step

Engine compression:

785 kPa (8.0 kg/cm?, 114 psi)-300 rpm No | Check engine condition

e \Warn piston, piston rings or cylinder
wall

* Defective cylinder head gasket

+ Distorted cylinder head

= improper valve seating

*Valve sticking in guide

16 | Change fuel and check if condition improves Yes | Change fuel to another brand

No | Try known good ECU and check if con-
dition improves

* Refer to 323 Workshop Manual [1203-10-89F (Europe) or 1204-10-89F (Austraiia)). 93GOF2-748
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20 POOR ACCELERATION [BP TURBO]
DESCRIP- | *Performance poor while accelerating
TION e ldle condition normal

{TROUBLESHOOTING HINTS]
(1) Wastegate always open or opens early
(2 Turbocharger damage
(3 Factors other than engine malfunction
* Ciutch slipping
* Brake dragging
*| ow tire pressure
s incorrect tire size
» Overlocaded vehicle

@ Low intake air amount
« Throttie valve not open fully
» Clogged intake air system
(& Air/Fuel mixture iean
» Fuel line pressure decreases
» Fuel injection malfunction
(& Poor ignition
(@) Low engine compression
(® Alcohol blended fue! used

Incorrect tire size

STEP INSPECTION - ACTION
1 instali pressure gauge in intake air pipe and Yes | Goito Step 3
check boost pressure at engine speed of 4,000
pm
7 page F2-45
Boost pressure:
More than 2.0 kPa (0.02 kg/cm’, 0.3 psi)
No | Check for air leakage and exhaust gas
leakage
= if OK, go to next step
= 1f not OK, repair
2 Yes | Remove intake air pipe from turbo-
charger and check if compressor wheel
rotates smoothly > page F2-46
= If OK, check air cleaner element
and throttle valve
=> If not ok, replace turbocharger
3 | Check facters other than engine Yes | Go to next step
= Clutch slipping
+ Brake dragging
e Low tire pressure No Repair or adjust
*
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ISTEP INSPECTION ACTION
4 Check if throttie valve fully opens when depress- Yes | Go to next step
ing acceterator fully
No | Check if accelerator cable is correctly
installed™
=> If OK, check throttie body”
=> |f not OK, install accelerator cable
correctly”
5 Check if *'00" is displayed on Self-Diagnosis Yes | Go to next step
Checker with ignition switch ON*
No | Malfunction Code No. displayed
SYSTEM SELECT: 1 Check for cause (Refer to specified
check sequence}”™
+*88>’ flashes
Check ECU terminal 1F voltage > page F2-60
Voltage: Approx. 12V
(lgnition switch ON)
= i OK, replace ECU”
/ TEST Sw: SELF TEST => Ii not OK, check wiring between
SELECT SW: A ECU and Seli-Diagnosis Checker
6 Check if continuity between throtile sensor termi- Yes | Go to next siep
nals IDL and E is as shown”
DL -
No | Adjust®
Clearance between throtile o
lever and stopper Continuity
0.1mm (0.004 in) Yes
0.6mm (0.024 in) No
7 | Connect System Selector to diagnosis connector Yes | Check if ignition timing advances when
and set Test Switch to “SELF TEST" and check accelerating
for correct ignition timing at idle after warm-up™
=> If advances, go to next step
Ignition timing: BTDC 10 = 1° => |If no advance, check ECU terminal
voltages
;G’lﬁinic?&“ -
L No Adjust
QLL
/
TEST SWITCH
8 Check if ECU terminal voltages are OK Yes | Go to next step
7 page F2-60
"I No | Check for cause
9 Check for correct intake manifold vacuum at idle | Yes | Go to next step
intake manifold vacuum: ; - s -
; . No | Check for air leakage of intake air sys-
More than 450 mmHg (17.7 inHg) temn components

" Refer to 323 Workshop Manual [1203-10-89F (Europe) or 1204-10-89F (Australia)).
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DETERIORATION

DAMAGE

STEP INSPECTION ACTION
10 | Check for correct fuel line pressure at idie” Yes | Check if fuel line pressure decreases
. when accelerating quickly
Fuel line pressure: )
265—314 kPa (2.7—3.2 kg/cm?, 38—46 psi) => If decrease, check fuel pump maxi-
(Vacuum hose to pressure regulator dis- mum pressure”
connected) if OK, check fuel iine and filter for
ciogging
=> |f no decrease, go to next step
No | Low pressure
Check for fuel line pressure while_pinch-
INSTALL CLAMPS ing fuel return hose
=> ¥ fuel line pressure guickly in-
creases, check pressure regulator”
=> it fue! line pressure gradually in-
creases, check for clogging be-
tween fuel pump and pressure
regulator™
if not clogged. check fuel pump
maximum pressure”
High pressure
Check if fuel line is clogged
=> 1f OK, replace pressure regulator
= |f not OK, replace
11 | Check if airflow meter is OK* Yes | Go to next step
1. Check if measuring plate moves smoothty
. Measure resistance No | Repair or replace
Terminai | Resistance (Q)
Fully closed| Fully open
E2-Vs [200—8600{20—1,200
Ez«Vve 200—400
FeEvveEsvea LEITFE[ 0 [ O
12 | Check if spark plugs are OK* Yes | Go to next step
WEAR AND CARBON BUILDUP
PLUG GAP BURNS
1.0—1.1mm
{0.038—0.043 in)
DAMAGE AND No Clean or replace

* Refer to 323 Workshop Manual [1203-10-89F (Europe) 1204-10-88F (Australia)].
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improves

STEP| INSPECTION ACTION
13 | Check if resistance of ignition coil 1s OK*® Yes | Go to next step
Resistance (at 20°C [68°F]):
Primary coil winding........ 0.81—0.990
Secondary coil winding.... 10—18 kQ
PRIMARY COIL SECONDARY COIL
WINDING WINDING
No Replace
14 | Check for correct engine compression™ Yes | Ge to next step
Engine compression (Minimum): No | Check engi ey
. . gine condttion
785 kPa (8.0 kg/cm®, 114 psi)-300 rpm e Worn piston, piston rings or cylinder
wall :
» Defective cylinder head gasket
s Distorted cylinder head
* [mproper valve seating
*Valve sticking in guide
15 | Change fuel and check if acceleration improves Yes | Change fuel to another brand
No Go to next step
16 | Check if A/C cut-off control system is OK* Yes | Go to next step
No Repair or replace
17 | Try known good ECU and check if condition

* Refer to 323 Workshop Manual [1203-10-89F (Europe) or 1204-10-89F (Australia)].

93G0F2-747
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22 KNOCKING [BP TURBO]

DESCRIP-
TION

» Abnormal combustion accompanied by audible “'pinging’” noise

[TROUBLESHOOTING HINTS]

@ Incorrect ignition timing (Too advanced)
(27 Knock control system malfunction

(@) Carbon depesits in cylinder

(@) Overheating

(& Low octan fuel used
(& Air/Fuel mixture lean
» Fuel injection amount not correct
Fuel line pressure decreases while accelerating

STEP INSPECTION ACTION
1 Connect System Selector to diagnosis connector Yes | Go 1o next step
and set Test Switch to “SELF TEST” and check
for correct ignition timing at idie after warm-up®
ignition timing: BTDC 10 = 1°
g\fSl‘iHillﬂrﬂ -
! No | Adjust
TEST SWITCH
2 Check it “00" is displayed on Self-Diagnosis Yes | Go to next step
Checker with ignition switch ON*
No | Malfunction Code No. displayed
SYSTEM SELECT: 1 Check for cause (Refer to specifiec
) check sequence)*
‘88"’ flashes
Check ECU terminal 1F voltage — page F2-60
Voltage: Approx. 12V
_ S (Ignition switch ON)
1§\ N
(" =\ => if OK, replace ECU
| /TEST Sw: SELF TEST => If not OK, check wiring between
SELECT SW: A ECU and Self-Diagnosis Checker
3 | Check for correct fuel line pressure at idie* Yes | Check if fuel line pressure decreases
when accelerating quickly
Fuel line pressure:
265—314 kPa (2.7—3.2 kg/cm?, 38-—46 psi) => if decreases, check for clogging
{Vacuum hose to pressure regulator dis- between fuel pump and pressure
connected) reguiator
=> If no decrease, go tc next step
INSTALL CLAMPS
No | Low pressure

Check fuel line pressure while pinching
fuel return hose

=> If fuel line pressure quickly in-
creases, check pressure regulator™

=> It fuel line pressure gradually in-
creases, check for clogging be-
tween fuel pump and pressure
reguiator
If not clogged, check fuel pump
maximum pressure”

* Refer to 323 Workshop Manual [1203-10-89F (Europe) or 1204-10-89F (Australia)].
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|
S
% f

ISTEP INSPECTION ACTION
4 Check if cooling system is OK” Yes | Go to next step
No Repair or repltace
* Thermostat”
= Electric cooling fan”*
* Radiator*
5 | Try known good ECU and check if condition Yes | Replace ECU*
improves
J No | Change fuel to another brand or use
higher octane fuel
* Refer to 323 Workshop Manual [1203-10-89F (Europe) or 1204-10-89F (Australia)]. 83G0F2:748
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25 HIGH OIL. CONSUMPTION [BP TURBO]
DESCRIP- | »Oil consumption excessive
TION * Exhaust gas white

[TROUBLESHOOTING HINTS]

(@ PCV sysiem malfunction

@ Engine malfunction (Oil working up, working down, or leakage)
@ Oil leakage from turbocharger

ISTEP INSPECTION ACTION
1 Check if PCV hose, ventilation hose or their at- Yes | Repair or replace
taching nipples are separated, damaged, ’
clogged, or restricted No | Go to next step
2 Check inside of air hose, air pipe, and intercool- Yes | Possibly oil working up
er for excessive oil Check PCV valve and PCV hose for
clogged

=> If OK, go to next step
= Hf not OK, repair or replace

No | Go to next step

3 Check white exhaust gas visible when ventilation Yes | Go to next step
hose or PCV hose removed

No | Check hoses for ciogged

4 Remove turbocharger and check at oil seals of Yes | Replace turbocharger
compressor and turbine shaft for oil leakage

No | Engine malfunction (Oil working up,
working down, or leakage)

Check foltowing

* Worn piston or cylinder

* Worn piston ring groove”

 Stuck piston rings”

*Worn valve seal”

*Worn valve stem”

* Worn valve guide™

93GOF2-749
" Refer to 323 Workshop Manual [1203-10-89F (Europe) or 1204-10-89F {Australia)].
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INTAKE AIR SYSTEM

COMPONENTS
Removal / Inspection / Installation
1. Remove in the order shown in the figure.

2. Inspect all parts and repair or replace as necessary.
3. Install in the reverse order of removal, referring to Installation Note.
TURBO
7.8—11 N-m
@ {80110 cm-kg, 69—~95 in-1b)
7.6—11 Nem (80—110 cm-kg, 68—95 in-Ib) ‘
®
: GASKET, REPLACE
oy
O-RING, REPLACR‘ , (80110 emekg
69—95 indib)
/\ - Q
N =2 19—25
M (1.9—2.6, 14—19)
GASKET,
REPLACE

37—52 (3.8—5.3, 27—38) @Q

N-m (m-kg, fi-Ib)
93GOF2-750
F2—-43




F2 INTAKE AIR SYSTEM

1. Air cleaner
2. Air cleaner element
Inspect for dirt, damage, or oil
3. Airflow meter
4. Air hose
5. Air pipe and air hose
6. Accelerator cable

93GOF2-752

Fo—44

7. Throttie body
8.1SC valve

9. Air valve

10. Dynamic chamber
11. Intake manifold

Installation NOI& oo below
83G0F2-751

Installation Note
Intake manifold
1. Tighten the bolts in steps in the order shown in the figure.

Tightening torque:
19—25 N'm (1.9—2.6 m-kg, 14—19 fi-lb)




TURBOCHARGER CONTROL SYSTEM F2

PREPARATION

TURBOCHARGER CONTROL SYSTEM

SST
45 H0O80 740 For
inspection of
Gauge, pressure wastegate

93G0F2.757

93G0F2-753

SYSTEM OPERATION
1. Install a pressure gauge {49 kPa (0.5 kg/em?, 7.1 psi)
min.}.

2. Connect a tachometer to the diagnosis connector IG-
terminal.
3. Start the engine.

" 4. Verify that the boost pressure when the engine speed is

4,000 rpm is within specification.
Specification: More than 2.0 kPa ( 0.02 kg/em?, 0.3 psi)

5. If not within the specification, check for air leakage, exhaust
gas leakage, and for the wastegate stuck open. |
6. If OK, replace the turbocharger.

WASTEGATE

inspection

1. Remove the air hose from the wastegate actuator.
2. Connect the SST 1o the actuator.

3. Raise the front of the vehicle and support it on safety stands.
4. Remove the undercover. i

Fo—45




TURBOCHARGER CONTROL SYSTEM

93G0F2-760

F2—-46

S3GOF2-761

5. Mark the actuator rod.

Caution
e Do not apply compressed air over 98 kPa (1.0

kg/cm?, 14 psi).

6. Adjust the compressed air pressure to 83 kPa (0.85
kg/cm?®, 12 psi). ‘

7. Verify that the rod moves when applying and releasing air
pressure.

WASTEGATE SOLENOID VALVE

inspection

1. Remove the solenoid valve.

2. Verify that air does not flow from ® through ®.

3. Apply 12V to the solenoid valve and verify that air flows from
@ through ®.

TURBOCHARGER

Inspection

1. Be sure the engine is cool.

2. Remove the air hose.

3. Check that the compressor wheel assembly turns smoothly.
4. If there is excessive drag or noise, replace the turbocharger.




TURBOCHARGER CONTROL SYSTEM F2

Removal / installation

Caution
* Be careful of following points after turbocharger removal.
* Do not carry the turbocharger by the actuator rod or actuator hose.
Do not drop the turbocharger.
Set the turbocharger down with the turbine shaft horizontal.
Cover the intake, exhaust, and oil passages to prevent dirt or other material from entering.
Use the specified new studs when installing the turbocharger.

. Disconnect the negative battery cable.

. Lift up the vehicle.

. Remove the undercover.

. Drain the engine coolant.

. Remove in the order shown in the figure.

.Instali in the reverse order of removal, referring to Installation Note.

7.8—11 N-m (80—110 cm-kg, §8—95 in-Ib)

43—61 (4.4—6.2, 32--45)

38—42 (3.9—4.3, 28—-31)

7.8—11 N-m (80—110 cm-kg, 68—95 in-lb)
7.8—11 N-m {B0—110 cm-kg, 69—95 in-ib)

4756

P
31—46 (3.2—4.7, 23—34)
s
GASKET, REPLACE
WASHER, REPLACE

12—18 (1.2—1.8, 8.7—13)

26—31 {2,7—3.2, 20-23)

\
1926 {1.8—2.6, 14—19)

7.8—11 N.m (80—110 cm-kg, §5—385 in-Ib)

N- -kg, ft-Ib
m (m-kg }

93G0F2-762
Fo—47




F2 TURBOCHARGER CONTROL SYSTEM

. Radiator

. Insulators

. Air hose, and air pipe

. Oxygen sensor connector
. Front exhaust pipe

. Bracket

OO W =

93G0F2-764

83G0F2-767

F2-48

7. Water hoses
8. Qil pipe
9. Qil return pipe
10. Exhaust manifold and turbocharger
Removal Note ..o below
Instaliation NOote ....ooeveeiviieie e, below
Q3G0F2-763

Removal Note

Exhaust manifold and turbocharger

1. Remove the exhaust manifold and the turbocharger as an
assembly. ' '

2. Remove the turbocharger from the exhaust manifold.

Installation Note

Exhaust manifold and turbocharger

1. Remove all gaskets and sealant.

2. Install new gaskets.

3. Supply 25 cc (1.5 cu in) of oil through the oil passage of
the turbocharger.

4. Install the turbocharger to the exhaust manifold.

5. Install the turbocharger and the exhaust manifold assem-
bly to the engine and loosely tighten the nuts.

6. Install the bracket and the front exhaust pipe, and tighten
the turbocharger mounting nuts.

AIR BYPASS VALVE

Removal / Installation :

1. Remove the vacuum hose and the air hoses from the air
bypass valve.

2. Remove the air bypass valve.

3. Install in the reverse order of removal.

Inspection

1. Gonnect a vacuum pump to air bypass vatve port @)

2. Verify that air fliows from port (® through port (©) when 250
Ci@BS mmHg (9.8 + 1.4 inHg) vacuum is applied to port




TURBOCHARGER CONTROL SYSTEM F2

INTERCOOLER

Removal / Inspection / Installation

1. Remove in the order shown in the figure.

2. Inspect the intercooler for crack or damage. Replace it if necessary.
3. Install in the reverse order of removal

-
19—25 (1.9—2.6, 14—19)
L N-m {m-kg, ft-Ib} | :
93G0F2-768

1. Ar cleaner and airflow meter assembly 5 Undercover

2. Battery cooling duct 6. Air hose

3. Air hose 7. Intercooler

4. Bracket

F2-49
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FUEL SYSTEM

FUEL SYSTEM

PREPARATION
SST
49 1018 901 For
inspection of
injector checker injector

W=
REAR SEA i
CUSHION K
BUTTONS ;

.
i |

/

F2-50

03UOFX-127

93GOF2-769

PRECAUTION

Fuel Pressure Release and Servicing Fuel System

Fuel in the fuel system remains under high pressure when the

engine is Not running.

a) Before disconnecting any fuel line, release the fuel pres-
sure from the fuel system to reduce the possibility of injury
or fire.

1. Start the engine.

2. Push the rear seat cushion buttons and remove the
cushion.

3. Disconnect the fuel pump connector.

4. After the engine stalls, turn off the ignition switch.

5. Reconnect the fuel pump connector and install the rear
seat cushion.

b) Use a rag as protection from fuel spray when disconnect-
ing the hoses. ~
Plug the hoses after removal.

c) When inspecting the fuel system, use a suitable fuel pres-
sure gauge.

Caution

e Install hose clamps to secure the fuel pressure
gauge to the fuel filter and the fuel main hose to pre-
vent fuel leakage. ‘

Priming Fuel System

After releasing the fuel pressure for repairs or inspection, the

system must be primed to avoid excessive cranking when first

starting the engine. Follow the steps below.

1. Connect the diagnosis connector terminals F/P and GND
with a jumper wire. :

2. Turn the ignition switch ON for approx. 10 sec. and check
for fuel leaks.

3. Turn the ignition switch OFF and remove the jumper wire.




—o— — O — & @&

FUEL SYSTEM F2

FUEL TANK
Removal / Inspection / Installation

Warning

+ Before performing the following operation, release the fuel pressure from the fuel systemto |
reduce the possibility of injury or fire. (Refer to page F2-50.) ;

* When removing the fuel tank, keep sparks, cigarettes, and open flames away from it.

+ Before repairing the fuel tank, clean it throughly with steam to remove all explosive gas.

1. Remove in the order shown in the figure.
2. Inspect the fuel tank components and repair or replace as necessary.
3. Install in the reverse order of removal, referring to Instaltation Note.

FUEL PUMP TRANSFER PUMP

40—55 (4.1—5.6, 30—4a1)

N-m {m-kg, ft-ib}
93G0OF2-771
F2-51




F2 FUEL SYSTEM

Note

e Drain the fuel from the fuel tank before removing the tank.

1. Fuel pump cover
2. Fuel pump connecior

6. Fuel filler hose, breather hose, and
evaporation hoses

3. Fuel hoses installation Note ..., below
Installation Note ..., below 7. Fuel tank straps
4. Exhaust pipe 8. Fuel tank
Removal / Instaliation ................... F2-57, 58 Inspect for cracks and corrosion
5. Propelier shaft 93GOF2-772
Removal / Instaliation.........ccc......... Section L
Installation Note
¥ FUEL FILLER HOSE 1. Push the ends of the main fuel hose, fuel return hose, and
— evaporative hoses onto the fuel tank fittings at least 25mm
‘ (1.0 in).
2. Push the fuel filler hose onto the fuel tank pipe and filler pipe

03U0FX-135

93GOF2.773

at least 35mm (1.4 in).

TRANSFER PUMP CONTROL SYSTEM

System Operation

1. Turn the ignition switch ON and verify that the fuel gauge
indicates more than half and that the transfer pump coper-
ating sound is heard.

Warning _
« If the fuel level is less than one half, this inspec-
tion cannot be performed.

é—“‘ TR \\C:.‘s 2. Ground the transfer pump connector terminal-wire (Y/L) with

93G0OF2-774

F2-52

= a jumper wire and verify that the iransfer pump stops.
3. Remove the jumper wire and verify that the transfer pump
begins operation after approx. 10 sec.
4. If not as specified, check the foliowing parts.
* Fuel pump control unit. {BP turbo]
(Refer to page F2-53.)
4x4 control unit [BP SOHC] (Refer to page F1-12.)
¢ Transfer pump. (Refer to page F2-54))
* Transfer pump switch. (Refer to page F2-54.)




FUEL SYSTEM F2
FUEL PUMP CONTROL UNIT [BP TURBO]

Note
¢ Refer to page F1-12 for BP SOHC model.

Inspection
1. Remove the fuel pump control unit.

2. Disconnect the fuel pump control unit connecior.

3. Check continuity between the fuel pump controt unit con-
nector terminal B (Y/L) and a ground.

4. Perform the foliowing inspection according to the results of
the continuity check.

93GOF2-775

Continuity exists

1. Turn the ignition switch ON.

2. Ground the fuel pump control unit terminal B (Y/L) with a
jumper wire and verify that the voltage at the fuel pump con-
trol unit terminal D (L/Y) is OV.

3. Remove the jumper wire and verify that the voltage at the
fuel pump control unit terminal D (L/Y) is approx. 12V af-
ter approx. 10 sec.

e,
©

No continuity exists

1. Turn the ignition switch ON and verify that the voltage at
the fuel pump control unit terminal D (L/Y) is OV.

2. Disconnect the transfer pump connector.

3. Turn the ignition switch ON and verify that the voltage at
the fuel pump control unit terminal D (L/Y) is approx. 12V.

)
TRANSFER PUMP
CONNECTOR ‘\ L
i

Replacement

1. Move the driver's seat backward.

2. Remove the bolts and remove the fuel pump control unit
and bracket as an assembly.

3. Remove the fuel pump controi unit from the bracket.

4. Instali in the reverse order of removal.

93GOF2-776
F2-53
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FUEL SYSTEM

H ,_;" \ o

-

TRANSFER PUMP SWITCH

93G0F2-777

TRANSFER PUMP SWITCH

Removal / Installation

1. Refer to replacement of the transfer pump.
(Refer to below.)

Inspection
1. Check continuity between transfer pump connector termi-
nal C and ground terminal.

03UOFX-822

Q3UOFX-823

F2-54

03UQFX-825

Float position Continuity
Up No
Down Yes

2. If not as specified, replace the transfer pump switch.

TRANSFER PUMP
Inspection
1. Remove the rear seat cushion.

2. Disconnect the transfer pump connector.

3. Check for continuity between iransfer pump connector
terminal-wires (B) and (L/Y).

4. If no continuity exists, replace the transter pump.

Replacement
Warning
* When servicing the fuel system, keep sparks,
cigarettes, and open flames away from the fuel.

1. Remove the rear seat cushion.




FUEL SYSTEM F2

2. Remove the service hole cover of the transfer pump.
3. Disconnect the transfer pump conneciors.

4. Disconnect the fuel hose.

5. Remove the transfer pump.

Caution
* [nstall a new sea! rubber.

6. Install in the reverse order of removal.

03U0FX-826
Disassembly / Assembly

Caution
* Prevent contaminants from entering the transfer pump.

2. Assemble in the reverse order of disassembly.

1. Disassembie in the order shown in the figure.
' 3. Verify that the transfer pump operates correctly after assembiing it.

9 |

HOSE, REPLACE & |
@ \—' l

©

SEAL RUBBER, REPLACE

93G0OF2-778
1. Fuel filter 4. Fuel hose

2. Rubber mount 5. Transfer pump switch assembly
3. Transfer pump

F2-55




F2 FUEL SYSTEM

FUEL PUMP RESISTOR/RELAY

System Operation

1. Remove the rear seat cushion.

2. Measure the voltage at the fuel pump connector terminal
A (G/O).

Voltage

Cranking ! Approx. 12V
Others f Approx. 10V

3. lf not within specification, perform the following inspection,
and repair or replace if necessary.
e Fuel pump resistor/relay resistance. (Refer to below.)
e ECU 1l terminal voltage. (Refer to page F2-60.)
* Wiring harness and connector.

Inspection

1. Disconnect the connector. :
2. Ground the fuel pump resister relay terminal D.
3. Apply 12V to terminal C and check for continuity between
terminals A and B.
Terminal C Continuity between A and B !
12 applied No
ov Yes '
4. Measure the resistance between terminals E and F.
Resistance : 0.62—0.66Q [at 20°C (68°F)]
INJECTOR
Caution ;

2. Affix the injectors to the delivery pipe with wire.

93GOF2-781 Volume Test
1. Remove the injectors with the delivery pipe.
« Affix the injectors firmly to the delivery pipe so that
no movement of the-injectors is possible.
Warning

* Be extremely careful when working with fuel.
Always work away from sparks or open flames.

S3GOF2.782 3. Connect the SST to the battery and injector.
. 4. Check the injection volume with a graduated container.

Injection volume:
BP SOHC....44—47 cc (2.68—2.87 cu in)/15 sec.
BP Turbo....87—105 cc (5.31—6.41 cu in)/15 sec.

Caution
* When using the SST, make sure of the SST num-
ber and use correct one.

5. If not correct, replace the injector(s).

93GOF2-783

F2-56
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EXHAUST SYSTEM

COMPONENTS

Removal / Inspection / Installation

1. Remove in the order shown in the figure.

2. Inspect all parts and repair or replace as necessary.
3. Install in the reverse order of removal.

BP SOHC

GASKET, REPLACE

38—46
| (3.9—4.7, 28—34)

7.8—~11 N-m
(80—110 cm-kg,

GASKET, REPLACE

GASKET,
REPLACE

4055
7.8—11 N'm TS (4.1—5.6, 30—41)
{80—110 em-kg,
69-95 in-Ib)
4055 (4.1—5.6, 30—41)
N-m (m-kg, ft-1b)
93G0F2-784
1. Main silencer 4. Catalytic converter
Inspect for deterioration and restriction Inspect for deterioration and restriction
2. Middle pipe assembly 5. Front pipe assembiy
inspect for deterioration and restriction Inspect for deterioration and restriction
3. Pre-silencer _ 6. Exhaust manifoid insuiator
Inspect for deterioration and restriciion 7. Exhaust manifoid

inspect for deterioration and restriction

F2-57
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BP DOHC TURBO

38—46 (3.9—4.7, 28—34)

(80—110 cmekg,
§9-95 in-Ib) GASKET, REPLACE

31—46
(3.2—4.7

40—55 (4,1—5.6, 30—41)

{4.1—5.6, 30—41)

N-m (m-kg, fi-Ib)

1. Main silencer

Inspect for deterioration and restriction
2. Middle pipe assembly

inspect for deterioration and restriction
3. Pre-silencer

Inspect for deterioration and restriction
4. Catalytic converter

Inspect for deterioration and restriction

F2-58

93G0F2-785

5. Front pipe assembly
inspect for deterioration and restriction
6. Oxygen sensor

Inspection .........ccoeiiiiiiii page F2-68

Replacement...........ccooooeeveee. page F2-68
7. Exhaust manifoid and turbocharger

Removal / Installation ................ page F2-47
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CONTROL SYSTEM

PREPARATION
SST
49 HO18 9A1 For 49 B0O19 9A0 For
seif-diagnosis and self-diagnosis and
Self-diagnosis inspection of oxy- | System selector inspection of
checker gen sensor oxygen sensor
49 8200 162 For 49 G018 903 For
inspection of inspection of
Engine signal ECU Adapter ECU
monitor harness
93602786 |
49 G018 904 DIOE\B" =i For
iT:ﬁfW\ ) inspection of
Sheet TKEP} ECU
1B}
_r_utx

ENGINE CONTROL UNIT (ECU)
USE CONNECTOR A Inspection

1. Disconnect the ECU connectors. :
; 2. Connect the 8STs (Engine Signal Monitor and Adapt-
ey (S , LE er) to the ECU as shown.

3. Place the SST (Sheet) on the Engine Signal Monitor.
4. Measure the voltage at each terminal.

(Refer to pages F2-60 to F2-67.)
5. If any ECU terminal voltage is incorrect, check the related |

input or output devices and wiring. If no probiem is found, |
= replace the ECU. (Refer to above.) i
| 3C |

O
FEY holaxla |!
F 2= ol
E=T () Ers s °
HED2x; h 30| e®p
ul
ua=:zr :?rjzngi O

=~ 018 s A sarax rlm"

93G0F2-801 )
TERMINALS Caution
ﬁm/;\moa * Never apply voltage to SST terminals A and B.

ENGINE SIGNAL MONITOR :

SOKS 43PN %% ® (:D
1y} L2438 e,
1gxx2‘r :uba;i i EH‘ ¢
hebalnd holx ]
o -

HEPTE2X| Y R} 20 e¥p
T HEE
1J:: :y;:: @

- pore matn = saman  FTWSTOM

03UCFX-206

F2—-59
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CONTROL SYSTEM

Terminal voltage [BP TURBO]

Terminal | Input {Qutput Connected to Test cdndition Correct voltage Remark
1A — — Battery Constant Approx. 12V | For backup
1B O Main relay ‘ , | OFF Approx. OV

(FUEL INJ relay) | lgnition switch on Approx. 12V B
1C O Ignition switch While cranking Approx. 10V _
(START) ignition switch ON Approx. OV
1D O | Self-Diagnosis Test switch at "SELF-TEST" with Self-
Checker Lamp illuminated for 3 sec. after ignition Approx. 5V | Diagnosis Check-
{Monitor iamp) switch OFF—ON er and System
Lamp not fluminated after 3 sec. Approx. 12V Selector
Test switch at “0O2 MCNITOR” at idle
Monitor famp flluminated Approx. 5V
Test switch at “O2 MONITOR” at idle
Monitor lamp not ifluminated Approx. 12V
1E — — — ‘ — — —
1F O Self-Diagnosis Buzzer sounded for 3 sec. after ignition » With Seli-
Checker switch OFF—ON Below 2.5V Diagnosis
(Code Number) Checker and
Buzzer not sounded after 3 sec. Approx. 12V Systemn Selector
Buzzer sounded Below 2.5V | »With System
Buzzer not sounded Approx. 12v | Selector test
switch at
“SELF-TEST"
1G O Igniter Ignition switch ON Approx. OV . _
Idie Approx. 0.2V
1H ®) Solenocid valve Engine speed below 5,300 rpm Approx. 12V
(Wastegate) Engine speed above 5,300 rpm Below 1.5V
11 O Fuel pump While cranking Approx. 10V
resistor/relay Idie Below 1.5V -
1J O A/C relay Ignition switch ON Approx. 12V
A/C switch ON at idie Below 2.5V
AIC switch OFF at idie Approx. 12V —_
1K O Diagnosis System Selector test switch at
connector “0O2 MONITOR” Approx. 12V
(TEN terminal) S - —_—
ystem Selector test switch at
SSELF-TEST” Below 1.0V
1L — - — —_— —_— —
1™ O Ground (Australia) Constant Below 1.0V | Not used
(Except Australia)
I U 1 NN f T T
2v fzw] 20 2s|20] 20{2m] 2| 21 [ 26 28| 20| 24|10 18|10 {10 | 1M | 1K | 1t | 1G] 1E|1C 1A
2z |2x|2v|2T|2r|2P{2N| 2L | 20 |2H|2F | 20[ 2B |1V [1T [ 1R 1P IN|IL | 14 |1H|1F [ 1D |18

F2-80
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CONTROL SYSTEM

Incorrect voltage

Possible cause

Always OV ROOM 10A fuse burned
Open circuit in wiring from ROOM 10A fuse to ECU terminal 1A
Always OV Main relay malfunction

Open or short circuit in wiring from main relay to ECU terminal 1B

Always OV (Starter turns)

Open or short circuit in wiring from ignition switch to ECU terminal 1C

Always OV

Main relay (FUEL INJ relay) malfunction

Open circuit in wiring from main relay to diagnosis connector terminal +B
Open or short circuit in wiring from diagnosts connector terminal MEN to
ECU terminal 1D

Always approx. 12V

Poor connection at ECU connector
ECU maliunction

Always approx. 5V

ECU malfunction

Always below
2.5V

No display on Seif-
Diagnosis Checker

Main relay (FUEL INJ relay) malfunction (Refer to page F3-142)
Open circuit in wiring from main relay 1o diagnosis connector terminal +B

88" displayed and

tinuously

buzzer sounds con-

Open or short circuit in wiring from diagnosis connector terminal FEN to
ECU terminal 1F

Always approx. 12V

Poor connection at ECU connector
ECU malfunction

Always OV

Short circuit in wiring from igniter to ECU terminal 1G

Always OV or approx. 12V

Refer to Code No.42 Troubleshooting (Refer to page F2-30)

Always approx. 12V

Fuel pump resistor/relay malfunction

Always OV

Open or short circuit in wiring from ECU terminal 1| to resistor/relay

Always below
2.5V

A/C does not operate

A/C relay malfunction
Open circuit in wiring from ignition switch to A/C relay
Open circuit in wiring from A/C relay to ECU terminal 1J

AIC switch OFF but
A/C operates

Short circuit in wiring from A/C relay to ECU terminal 1J
ECU malfunction

Always approx. 12V

Poor connection at ECU connector
ECU malfunction

Always below 1.0V

Short circuit in wiring from diagnosis connector terminal TEN to ECU termi-
nal 1K

Always approx. 12V

Open circuit in wiring from diagnosis connector terminat TEN to ECU termi-
nal 1K
Open circuit in wiring from diagnosis connector terminat GND to ground

Always above 1.0V

Open circuit in wiring from ECU terminal 1M to ground

93G0F2-788
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CONTROL SYSTEM

Terminal | input | Qutput Connected to Test condition Correct voltage Remark
1N @] Throttie sensor Accelerator pedal reieased Below 1.0V { Ignition switch
(Idie switch) Accelerator pedal depressed Approx. 12V ON
10 O Stoplight switch Brake pedal released Below 1.0V —
1P C P/S pressure Ignition switch ON Approx. 12V
switch P/S ON at idle Below 1.0V
P/S OFF at idle Approx. 12V -
1Q O A/C switch AJ/C switch ON Below 2.5V ignition switch
- N and blower
A/C switch OFF Approx. 12V motor ON
1R O Electric fan switch Fan operating (Engine coolant tempera- Below 1.0V
ture over 91°C (196°F) or diagnosis con- _
nector terminal TFA grounded)
Fan not operating (idle) Approx. 12V
1S @] Blower control Blower controt switch OFF or 1st position | Approx. 12V | Ignition switch
switch Blower control switch 2nd or higher po- | Below 1.0V | ON
sition
1T O Rear window Rear window defroster switch OFF Below 1.0V i Ignition switch
defroster switch  ["gear window Gefroster switch ON Approx. 12v | ON
1U @] Headlight switch Headlights ON Approx. 12V
Headlights OFF Below 1.0V
1V C Neutral/Clutch Neutral position or clutch pedal Below 1.0V
switches depressed
Others Approx. 12V
[ S— Lr L \f e}
2viewlzu|2s|zol20|am|2k]| 21 {26 | 2E(2¢c | 2a|ltu|1S{10 |10 M| 1K | 11 |1G|1E|1C|1A
2Z|2X |2V 2T 2R 2P| 2N} 2L 2J |2H | 2F 2D | 2B || TV TR [1P{INDIIL {10 |1H [1F [ tD{1B
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CONTROL SYSTEM

Incorrect voltage

Possible cause

Always below 1.0V

Throttle sensor misadjustment
Short circuit in wiring from throttle sensor to ECU terminal 1N
ECU malfunction

Always approx. 12V

Throttle sensor misadjustment
Open circuit in wiring from throttie sensor to ECU terminal 1N
Open circuit in wiring from throttle sensor to ECU terminal 2D

Always below 1.0V (Stoplights OK)

Open circuit in wiring from stoplight switch to ECU terminal 10

Always below 1.0V

P/S pressure switch malfunction
Short circuit in wiring from P/S pressure switch to ECU terminal 1P
ECU malfunction

Always approx. 12V

P/S pressure switch malfunction
Open circuit in wiring from P/S pressure switch to ECU terminal 1P
Open circuit in wiring from P/S pressure switch to ground

Always below 2.5V (Blower fan OK)

A/C switch malfunction

Short circuit in wiring from A/C switch to ECU terminal 1Q
Poor connection at ECU connector

ECU malfunction

Always approx. 12V (Blower fan OK)

A/C switch malfunction
Open circuit in wiring from A/C switch to ECU terminal 1Q
Open circuit in wiring from A/C switch to blower control switch

Always below 1.0V
(Electrical cooling fan OK)

Open or short circuit in wiring from fan relay to ECU terminal 1R
ECU malfunction

Always below 1.0V (Biower fan OK)}

Short circuit in wiring from biower control switch to ECU terminal 1S
Poor connection at ECU connector
ECU malfunction

Always approx. 12V (Blower fan OK)

Open circuit in wiring from blower control switch tc ECU terminal 1S

Always below Hlumination lamp
1.0V ON when rear
window defroster
switch ON

Open or short circuit in wiring from rear window defroster switch to ECU
terminal 17

Humination lamp
never ON

Open circuit in wiring from ignition switch to rear window defroster switch
Rear window defroster switch maifunction

Always below 1.0V {Headlights OK)

Open or short circuit in wiring from headlight relay to ECU terminal 1U

Always below 1.0V

Neutral switch malfunction

L]
¢ Clutch switch malfunction

Short circuit in wiring from ECU terminal 1V to neutral or clutch switch

Always approx. 12V

L 2 I

Neutral switch malifunction

Clutch switch malfunction

Open circuit in wiring from ECU terminal 1V to neutral or ciutch switch
Poor connection at ECU connector

93GOFz-789
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Terminal | Input Ou':putE Connected to Test condition Correct voltage Remark
2A — — Ground {injector) Constant ov —_
2B — —_ Ground (Output) Constant ov —
2C — — | Ground (CPU) Constant ov —
2D — — Ground (input) Constant ov —
2E O Distributor Ignition switch ON Approx. OV

(Ne-signal) or 5V -
idie Approx. 2V
2F — —_ - — — —_
2G O Distributor ignition switch ON Approx. 0V
(G-signal} or 5V
idie Approx. 1.5V
2H - — — — — —_
2 —_ — — — —_ —
2J C Knock control unit idle Approx. 4.0V —_—
2K O Throttle sensor/ Constant . 4.5—5.5V
Airflow meter
2L
2M e} Throttle sensor Accelerator pedal released Approx. 0.5V
Acceterator pedal fully depressed Approx. 4.0V -
2N O Oxygen sensor Ignition switch ON ov
ldle (Cold engine) ov
tdle (After warm-up) 0—1.0vV -
Increasing engine speed (After warm-up) 0.5—1.0V
Deceleration 0—0.4V
20 @ Airflow meter Ignition switch ON Approx. 3.8V _
tdie Approx. 3.0V
2P O Intake air Ambient air temperature 20°C {68°F) Approx. 2.5V | In airflow meter
thermosensor
2Q O Water Engine coolant temperature. 20°C (68°F) | Approx. 2.5V
thermosensor After warm-up Below 0.5V -
2R O | Turbocharge Ignition switch ON Approx. 12V _
indicator
7 L] L I M- U 0
2Y |ZW2U 125 120(20(2M 2K | 2t 1 2G| 2E|2C|2Aa||l1u 18] 1Q {10 1M {1K{ 11 | 1G] 1E|1C| 1A
CZZX|2VI2T 2R | 2P| 2N 2L 23 |2H|2F (2D |2B|[ 1V |{1T|1R 1P| IN|1L |} 1J [1H |1F [1D]1B
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F2

incorrect voltage

Possible cause

Above 0V

Poor contact at ground terminat
Open circuit in wiring from ECU to ground

Always approx. OV or approx. 2V

Refer to Code No.02 Troubleshooting

Always approx. OV or approx. 1.5V

Refer to Code No.03 Troubieshooting

Always OV

Refer to Code No.05 Troubleshooting

Always OV

mefer
Poor connection at ECU connector
ECU malfunction

_ Short circuit in wiring from ECU terminai 2K to throtile sensor, or airflow

Below 4.5V or above 5.5V

ECU malfunction

Always OV

Throttle sensor malfunction

Short circuit in wiring from ECU terminal 2L to throttle sensor
Poor connection at ECU connector

ECU malfunction

Always approx. 5V

Throttie sensor misadjustment
Open circuit in wiring from ECU terminal 2L to throttie sensor
Open circuit in wiring from ECU terminal 2L to ECU terminal 2D

Always constant

Open circuit in wiring from ECU terminal 2M to throttle sensor
Open circuit in wiring from ECU terminal 2K to throttie sensor
Open circuit in wiring from ECU terminal 2D to throtile sensor

Always above 1V

Throttle sensor misadjustment

0V after warm-up

Refer to Code No.15 Troubleshooting

Always approx. 1V after warm-up

Refer to Code No.17 Troubleshooting

Always OV or approx. 5V

Refer to Code No.08 Troubleshooting

Always OV or approx. 5V

Refer to Code No.10 Troubleshooting

Always OV or approx. 5V

Refer to Code No.0S Troubleshooting

Always OV

Indicator broken
Open or short circuit in wiring from ECU 2R to ignition switch

8$3GOF2-780
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Terminal| Input |Output Connected to Test condition Correct voltage Remark
25 O Overboost warning | Ignition switch ON Approx. 12V _
buzzer
2T C | Solenoid valve 180 seconds after engine started when Below 1.5V
(Pressure regulator) | engine coolant temperature above 90°C
{194°F) and intake air temperature above —
58°C (136°F)
QOther condition at idie Approx. 12V
2u < Injector (Nos. 1, 3) | Ignition switch ON Approx. 12V | *Engine Signal
. Monitor: Green
Id\e‘ Approx. 12V and red lamps
Engine speed above 2,000 rpm on de- Approx.-12V | flash
celeration (After warm-up)
2v O injector (Nos. 2, 4) | Ignition switch ON Approx. 12V
ldle Approx. 12V*
Engine speed above 2,000 rpm on de- Approx. 12V
celeration (After warm-up}
2W O iISC valve ignition switch ON Approx. 7V
Idie Approx. 9V
2X O Solenoid valve ignition switch ON Approx. 12V
(Purge control} Idie Approx. 12V B
2y O | Circuit opening Ignition switch ON Approx. 12V
relay dle Below 1.0V
2Z — — —_ - — —
| S| LI N
2Y |2ZW| 2025120 20{2M | 2K| 2t { 2G| 2E|2C | 2A |1V |1S|1Q (MO [IM 1K | 11 |1G]1E(1C | 1A
2Z |2X(2VI2T|2R|2P 2N 2L 2J |2 | 2F | 2D|2B {1V }1T |1R [ 1P| IN[1L { 1J |1H [1F 11D |1B

F2-66




CONTROL SYSTEM | F2

Incorrect voltage

Possible cause

Always 0V

Open or short circuit in wiring from ECU terminal 2S to buzzer

Always OV or approx. 12V

Refer to Code No.25 Troubieshooting

Always OV

Main relay (FUEL INJ relay} malfunction
Open or short circuit in wiring from injector to ECU terminal 2U or 2V

Always approx. 12V

ECU malfunction

Always OV or approx. 12V

'~ Refer to Code No.34 Troubleshooting

Always OV or approx. 12V

Refer to Code No.26 Troubleshooting

Always OV

Open ar short circuit in wiring from ECU terminal 2Y to relay

—e— - — @ @&

93G0OF2-7¢%
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CONTROL SYSTEM

93GOF2-792

OXYGEN SENSOR [BP TURBO]

5. Increase and decrease the engine speed suddenly and
measure the voltage.

Voltage
Engine speed Voltage (V)
Decelerating 0—0.4
Accelerating 0.5—-1.0

| .
f’ﬁ ra 15 Inspection
) \ Sensor
T |ﬁ} 1. Warm up the engine to normal operating temperature.
A, gl M H |19, S 2. Disconnect the oxygen sensor connecior.
l / 5 -‘\—J | 3. Connect a voltmeter to the oxygen sensor terminal @)
@ /3 0 |\ = 4. Run the engine at 4,500 rpm until the volimeter indicates

\_; N, elll— approx. 0.7V.
-y x \ ! L=

)l &

| S = @ B

93GOF2-783

6. Connect the SSTs 1o the diagnosis connector.

7. Set the system selector select switch to 1 and the test switch
to O2 MONITOR.

8. increase the engine speed to between 2,000 and 3,000
rpm, and verify that the monitor lamp flashes for 10 seconds.

Specification:
‘Monitor lamp flashes more than 8 times/10 sec.

Heater
1. Disconnect the oxygen sensor connector.
2. Check resistance between oxygen sensor connector ter-

minais ® and ©.
Resistance: Approx.-6Q [at 20°C (68°F)]

Replacement

1. Disconnect the oxygen connector.

2. Remove the oxygen sensor.

3. Install the new oxygen sensor and new washer.
4. Tighten the oxygen sensor to specified torgue.

; '
pa—

Tightening torque:

REPUAGE 29—49 N:m (3—5 m-kg, 22—36 ft-ib)

93GOF2-796
F2-68



CONTROL SYSTEM F2

49 HD18 001

93GOF2-797

KNOCK SENSOR

Note
s The knock sensor and knock control unit cannot be
inspected individually.

When a malfunction code number 05 is indicated,
replace.

Replacement

1. Disconnect the knock sensor connector.

2. Raise the vehicle and support it on safety stands.
3. Remove the knock sensor with using the SST.

4 Install it in the reverse order of removal.

Tightening torque:
20—34 Nm (2.0—3.5 m-kg, 14—25 ft-lb)

F2—-69







ENGINE ELECTRICAL SYSTEM

INDEX. o et aen, G- 2
FEATURES

OUTLINE......coiiiiviiiiieccirr e rreera e e G- 3
OUTLINE OF CONSTRUCTION ...covrennenenen. G- 3
SPECIFICATIONS .ivviiresreerenceeieee e e G- 3
SERVICE

SUPPLEMENTAL SERVICE INFORMATION.. G- 4

STARTING SYSTEM....coccivnciimmcrnrreeeneeanne G- 4
STARTER . teeiierrisieecereeeceerec e cne s e ens G- 4

CHARGING SYSTEM......ccoeveirnicniinivienannn, G- 5
PREPARATION .....ivvecirriieiieee e ccennenae G- 5
ALTERNATOR (RHD) ceuurereceriennrenrmesncnarans G- 5

93G0GX-701




G INDEX
INDEX

93G0GX-702
1. Starter 2. Alternator (RHD)
Removal / Installation.................... page G4 Removal / Installation................... page G-5

G~-2



OUTLINE

G

OUTLINE
OUTLINE OF CONSTRUCTION

The engine electrical system of the new 323 4WD Is as same as that of the new 323 2WD.

93G0GX-703
SPECIFICATIONS
Engine/Transaxle BP TURBO BP SOHC
ltem MTX MTX ATX
Voltage Y 12
Battery '(rzyop_re]ce;r:dr ac;:)pacuty 550231 (60AH)
Dark current™? mA Max. 20.0
Type AC.
Output V-A 12-65
Regulator type Transistorized (built-in 1C regutator)
Regulated voltage V 14.1—147
Alternator Brush length Standard 215 (0.846)
mm (in) | Minimum 8.0 (0.315)
Drive belt deflection | New 8—9 (0.31—0.35)
98 N {10 kg, 22 Ib}
mm (in) | Used 8—10 (0.35—0.39)
Type Direct ‘ Coaxical reduction
Qutput VKW 12-0.85 | 12-095 12-1.4
Starter
Brush length Standard 17 (0.67) 17.5 (0.68)
mm (in) | Minimum 11.5 {0.453) 10.0 (0.39)
Distributor Electronic spark advance (photo diode)
I(% Es&o{r;rt;rr]r?;r;c_lq of diagnosis connector groundeS)TDC 10 = 1° 5=1°
Primar
Ignition coit Resistance ol wgding osT—ose
(at 20°C [B68°F)) Secondary
coit winding 10—16 ki
-2 *3
e B
Nippon K16PR-U11*2 K16PR-U*?
Spark plug Denso K20PR-U11"?  K20PR-U*?
Piug gap mm (in) 1.0—1.1 (0.039—0.043)"% 0.7—0.8 (0.028—0.031)?
Firing order 1—3—4—2

83G0GX-704

~! Dark current is the constant flow of current while the ignition switch is OFF . (i.e., engine control unit, EC-AT control unit, audio, etc.)

’; With catalytic converter.
** Without catalytic converter.




G SUPPLEMENTAL SERVICE INFORMATION, STARTING SYSTEM
SUPPLEMENTAL SERVICE INFORMATION

The following points in this section are changed in comparison with Mazda 323 Workshop Manual
[1203-10-89F (Europe), 1204-10-89F (Australia)].

Starter
* Removal/ installation
Alternator (RHD)
e Removal / installation
93G0GX-705

STARTING SYSTEM

STARTER

Removal / Installation

1. Remove in the order shown in the figure.

2. Inspect all parts, and repair or replace as necessary.
3. Install in the reverse order of removal.

37—52 (3.8—5.3, 27—38)

9.8—12 N-m
(100—-120 cm-kg, 87104 in-1b)

18—25 (1.8—2.6, 14—19)

37—52
(3.8—5.3, 27—38)

/®

a7—52
(3.8—5.3, 27—38)

37—52
(3.8—~5.3, 27--38)

N-m (m-kg, fi-1b)

93G0GX-706
1. Battery 5. Starter

2. intake manifold bracket Remove from above

3. S terminal wire 6. Starter bracket

4. B terminal wire

G-4




—oo— —0—®

CHARGING SYSTEM

CHARGING SYSTEM

PREPARATION
SST

49 0118 850C For
. SN g removal of ball
Pulier, ball joint @%‘g’ﬁ!

J

joint

i 93G0GX-707
ALTERNATOR (RHD)

Removal / Installation

1. Remove in the order shown in the figure.

2. Install in the reverse order of removal, referring to Installation Note.

@@@m@ﬁ%m

88—118 (9.0—12.0, 65—87)

) rd
& 37-52 (3.8—5.3, 27—38)

N-m (m-kg, ft-ib)

1. Negative battery cable
2. Tire and wheel (Right front)
3. Undercover
4. Crossmember
5. Front exhaust pipe
6. Tie-rod end
Removal Note ............................ page G-6

93G0GX-708
7. Stabilizer (Right)
installation Note ..............ccco page G—6
8. Lower arm (Right)
9. Driveshaft (Right)
10. Alternator connectors
11. Alternator
Remove from below




G CHARGING SYSTEM

93G0OGX-709

93G0GX-710

Removal Note
Tie-rod end
1. Remove the right side tie-rod end with the SST.

Installation Note
Stabilizer
1. Install the stabilizer bolt.

Dimension A: 17—19mm (0.67—0.75 in)




CLUTCH

INDEX «evneeeneeneeesmesssnsesserseesassnsesessesssesesnens H- 2
FEATURES
OUTLINE ...cuvreeeererereeeserareneeesessesnsseesesnns H- 4
OUTLINE OF CONSTRUCTION .ucevvereereenes H- 4
SPECIFICATIONS u.eveeemeseeseesseeerneeseeensens H- 4
CLUTCH CONTROL...eceerermrrerereeraeesersnnas H- 5
CLUTCH PEDAL tuveeuvereeiresseersessssssesanseeses H- 5
CLUTCH MASTER CYLINDER ..vevvermreerrennes H- 7
RELEASE BEARING ..evveveireeerreerrenersneeses H- 8
SERVICE
SUPPLEMENTAL SERVICE INFORMATION.. H- 9
TROUBLESHOOTING GUIDE ......cccvreerrruenn. H- 9
CLUTCH FLUID (WITH ABS) «.coeeveeecereennes H-10
PREPARATION .eceveereensereessnesessnesseesersenes H-10
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CLUTCH PEDAL (BP DOHC TURBO)........... H-11

REMOVAL / INSPECTION / INSTALLATION .. H-11
CLUTCH MASTER CYLINDER

(BP DOHC TURBO OR WITH ABS)............ H-13
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REMOVAL / INSPECTION / INSTALLATION

(BP DOHC TURBO) teeeveermeeereseescsnesaneses H-13
AIR BLEEDING (WITH ABS).cverruerereerrsenn. H-14
OVERHAUL (BP DOHC TURBO)....veereneenee H-15

CLUTCH RELEASE CYLINDER (WITH ABS). H-17
PREPARATION ..veeereeveesrseeesereensnesssnsennes H-17
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REMOVAL / INSTALLATION «evevevreereerreneenes H-19
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Pi INDEX

INDEX

LHD

-
ABS UNIT
SERVICE, ALUID

SECTION P

(WITH ABS)

r?) FLUID SPECIFICATION
SAE J1703
OR FMVSS116 DOT-3

FLUID SPECIFICATION
SAE J1703
OR FMVSS116 DOT-3

1. Clutch pedal (BP DOHC Turbo)
Removal / inspection /
Installation ... page H-11
2. Cluich master cylinder
{(BP DOHC Turbo or with ABS)
Removal / Inspection /
Installation (BP DOHC Turbo).. page H-13
Air bleeding (with ABS).............. page H~14

Overhau! (BP DOHC Turbo)...... page H~-15

3. Clutch release cylinder (with ABS)
Air bleeding.............ooc page H-17

H-2

93GOHX-702

4. Clutch cover

Removal / Installation.................. page H-19
5. Clutch disc

Removal / Installation.................. page H-18
6. Pilot bearing

Removal / Installation.................. page H-18
7. Flywheel

Removal / Instaliation.................. page H-19




INDEX H

RHD

) I‘:‘:‘(t S
Q =
TRANSAXLE AND
. TRANSFER UNIT
SERVICE, SECTION J3

FLUID SPECIFICATION
SAE J1703
OR FMVSS116 DOT-3

L
93G0OHX-7C3
1. Cluich pedal (BP DOHC Turbo) 4. Clutch disc
Removal / Inspection / Removal / Installation...... e page H-19
Installation .....occoeeviieiii page H-11 5. Pilot bearing
2. Clutch master cylinder (BP DOHC Turbo) Removal / Instaliation.................. page H-18
Overhaul......ooooiev e page H-15 6. Flywheel
3. Clutch cover Removal / installation.................. page H-19
Removal / installation.................. page H-19
H-3




H OUTLINE

OUTLINE

OUTLINE OF CONSTRUCTION

A hydraulic cluich control mechanism is used.

The basic construction is the same as that of 323 2WD model, but there is no interchangeability of parts

except for the release cylinder.

1. An assist/return spring is used on the BP DOHC Turbo model to reduce the required cluich pedal effort..

2. The hydraulic cluich master cylinder for the BP DOHC Turbo model has a built-in check valve.

3. To improve clutch operation feeling and increased parts life, a friction plate and needle roller bearings
are used between the reiease fork and the release bearing.

93GOHX-704
SPECIFICATIONS
Engine/Transaxie BP SOHC BP DOHC Turbo

Hem G5MX-R
Clutch control Hydraulic

Type l Diaphragm spring
Clutch cover

Set load N (kg, Ib) 3,846 (392, 862) ) 5,494 (560, 1,232)

QOuter diameter mm (in) 225 (8.858) 230 (9.055)

Inner diameter mm (in) 150 (5.908) 155 (6.102)
Clutch disc Pressure plate side i

mm (in) 4.1 (0.161) 3.2 (0.126)
Thickness
Fiywheel side
mm (in) 3.5(0.138) 3.2 (0.126)
Type Suspended
LHD €.55

Pedal ratio
Clutch pedal RHD 6.7

Full stroke mm (in} 135 (5.32)

Height (With carpet) mm (in) 186—204 (7.72—8.03)
Master cylinder inner diameter mm {in) 15.87 (0.625)
Release cylinder Inner diameter mm (in} __ 19.05 (0.750}
Clutch fluid SAE J1703 or FMVSS116 DOT-3

93G0HX-705




CLUTCH CONTROL H

CLUTCH CONTROL

CLUTCH PEDAL

» An assist/return spring is used on BP DOHC Turbo engine-equipped models to reduce the required pedal
effort,

» The assist/return spring is mounted vertical to the pedal for a compact arrangement.

(

RANGE B < > RANGE A

RANGE B <= > RANGE A

93GOHX-706

Operation
With the clutch pedal fully released, the assist/return spring is compressed, causing force F to act upon ful-
crum '
As a result, force Fy is created, and acts upon fulcrum (©) to hold the pedal outward.
1. When clutch pedai depressed.
(1) Fulcrum (© within range A
When the pedal is depressed, it moves inward, centered upon fulcrum @.
Fy, which is the force opposing pedal movement, acts upon fulcrum (©) until fulcrum (€) crosses the
imaginary line connecting fulcrums @) and ({®.
As a resuit, there is a slight feeling of resistance when the ciutch pedal is first depressed.
(2) With fulecrum () within range B
When fulcrum () crosses the imaginary line between fulcrums @) and (&), Fy now acts in the same
direction as pedal movement, thus reducing the force required to depress the pedal.

H-5




H CLUTCH CONTROL

> RANGE A
RANGE B < RANGE B (= == RANGE A

—

83G0ORX-707

2. When clutch pedal released.

(1) With fulcrum (© within range B
When the clutch pedal is released, reaction force f (from clutch master cylinder push rod) is applied,

and fy force pushing outward overcomes Fy force, with the result that the clutch pedal moves oui-

ward, centered upon fulcrum @).

(2) with fulcrum (<) within range A
When fulcrum (¢) crosses the imaginary line between fulcrums @ and ®), force Fy, which is a result

of force F trying to expand the spring, is added to fy and pushes the pedal fully outward.



CLUTCH CONTROL : v H

CLUTCH MASTER CYLINDER
LHD

CHECK VALVE

RHD

UL

‘-—L“- =

CHECK VALVE

93GOHX-708
A hydraulic cluich master cylinder with a built-in check valve is used on the BP DOHC Turbc model.
This is to provide smooth engagement of the clutch disc by controlling (by the check valve) the fiow of fiuid

from the clutch release cylinder back to the master cylinder when the clutch pedal is released, thus cushion-
ing the impact '‘shock’’.




H CLUTCH CONTROL
RELEASE BEARING

CLUTCH PEDAL RELEASED

RELEASE FORK RELEASE BEARING

NEEDLE ROLLER BEARING

FRICTION PLATE

=
419

—

%@

CLUTCH PEDAL DEPRESSED

S3G0OHX-708
Toimprove clutch operation feeling and increased parts life, a newly designed friction plate and needle roller
bearings are used between the release fork and the release bearing.
With the inclusion of this friction plate, the force required 1o depress the clutch pedal is reduced because

the usual sliding-contact action between the release bearing and the release fork is changed to a roliing
action of the friction plate.

H-8




SUPPLEMENTAL SERVICE INFORMATION, TROUBLESHOOTING GUIDE H
SUPPLEMENTAL SERVICE INFORMATION |

The following points in this section are changed in comparison with 323 Workshop Manuatl (1206-10-89F).

Troubleshooting guide

Ciutch fluid (with ABS)

e Replacement

Clutch pedal (BP DOHC Turbo)
* Removal / Inspection / installation

e Air bleeding

Clutch unit
¢ Removal / inspection / Instaliation

Clutch release cylinder (with ABS)

Clutch master cylinder 93GOHX-710
(BP DOHC Turbo or with ABS)
¢ Removal / Inspection / Instaliation (BP DOHC Turbo)
* Air bleeding (with ABS)
e Overhaul (BP DOHC Turbo)
TROUBLESHOOTING GUIDE
Problem Possible Cause Remedy Page
Slipping Clutch disc facing worn excessively Replace H-19
Clutch disc facing surface hardened or oiled Repair or replace H-19
Pressure plate damaged Repiace H-19
Diaphragm spring damaged or weakened Repiace H-18
insufficient clutch pedal play Adjust H-12
Clutch pedal sticking Repair or replace H—11
Flywheel damaged Repair or replace H-19
Faulty Excessive runout or damaged clutch disc Replace H-19
disengagement Clutch disc splines rusted or worn ' Remove rust or replace H-19
Clutch disc facing oiied Repair or replace H-19
Diaphragm spring weakened Replace H-19
Excessive ciutch pedal play Adijust —
Insufficient clutch fiuid Add fluid H-10
Leakage of clutch fluid Locate and repair or —
replace
Ciutch vibrates Clutch disc facing oiled Repair or replace H-19
when accelerating Torsion rubbers weakened Replace H-19
Clutch disc facing hardened or damaged Repair or replace H-19
Clutch disc facing rivets loose Replace H-19
Pressure plate damaged or excessive runout Replace H-19
Flywheei surface hardened or damaged Repair or replace H-19
Loose or worn engine mount Tighten or replace -
Clutch pedalt Pedal shaft not property lubricated Lubricate or replace H-11
sticking Asist/return spring damaged or poor adjust Repltace or adjust H-11, 12
Abnormal noise Clutch reiease bearing damaged Replace H-19
Poor iubrication of release bearing sieeve Lubricate or replace H-19
Torsion rubbers weakened Replace H-19
Excessive crankshaft end play Repair —
Piiot bearing worn or damaged Replace H-19
Worn pivot points of reiease-fork Repair or replace H-18
93GOHX-711
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CLUTCH FLUID (WITH ABS)

CLUTCH FLUID (WITH ABS)

PREPARATION
SST

49 0258 770B

For

5 air bteedin
Wrench, flare nut k :

93GOHX-712

REPLACEMENT

49 0259 T70B

bW

o ~

93G0OHX-714

11.
12.

Note

* A common reservoir is used for the clutch and brake
system fluids.

¢ The fluid in the reservoir must be maintained at 3/4
level or higher during replacement.

Caution _

* Be careful not to spill the fluid on a painted surface.
If this should happen, wash it off immediately.

* Do not mix different brands of fluid.

* Do not reuse the clutch fluid that was drained.

. Drain the brake fluid from the master cylinder by pumping

it through a wheel cylinder bleed screw.

. Remove the bleeder cap from the clutch release cylinder

and attach a vinyl hose to the bleeder plug.
93GOHX-713

. Place the other end of the vinyl hose in a clear container.
. Fill the reservoir with new fiuid to the MAX mark.

. Slowly pump the clutch pedal several times.

. With the clutch pedal depressed, loosen the bleeder screw

with the SST to let the fluid escape. Close the bleeder screw
with the SST.

. Repeat Steps 4 and 5 until only clean fluid is seen.
. Tighten the bleeder screw.

Tightening torque:
5.9—8.8 Nm (60—90 cm-kg, 52—78 in-lb)

. Add fluid to the MAX mark.
10.

Slowly pump the clutch pedal several times.
Verify that there is no fluid leakage.

Check operation of the ciutch system.

Bleed and check operation of the brake system.
(Refer to Section P.)




CLUTCH PEDAL (BP DOHC TURBO)

CLUTCH PEDAL (BP DOHC TURBO)

REMOVAL / INSPECTION / INSTALLATION
1. Remove in the order shown in the figure, referring to Removal Note.
2. Inspect all parts, and repair or replace as necessary.

Note
» Apply lithium based grease to the bushings and pins before installation.

3. Install in the reverse order of removal, referring to Instaliation Note.

2034 {2.0~3.5, 14—25)

12—17 (1.2—1.7, 37—420) \\\;T\ES

@

REPLACE E“ Z
/\

‘f

@

N-m (m-kg, ft-ib)

OO WD

Clip
Pin

. Spacer

. Bushing

. Clip

. Assist/return spring

Adjustment

. Spring seat

. Clutch pedal rod
. Adjusting nut
10.
11.
12.
13.
14,

Busing
Spring seat
Bushing
Nut
Washer

93GOHX-715

. Bolt

. Spacer

. Clutch pedal
. Bushing

. Bushing
.Clip

. Wave washer
. Pin

. Bushing

. Nut

. Push rod

Inspect for damage and bending

. Clutch fork
. Pedal pad

Inspect for damage and wear




H CLUTCH PEDAL (BP DOHC TURBO)

Adjustment

Assist/return spring

1. Measure the installation length B of the assist/return spring.
2. Adjust the installation length B by turning nut A shown in

the figure.

Installation length: 35.5—36.5mm (1.398—1.437 in)

93GOHX-716




CLUTCH MASTER CYLINDER (BP DOHC TURBO OR WITH ABS) H

CLUTCH MASTER CYLINDER (BP DOHC TURBO OR WITH ABS)

PREPARATION
SST

48 0259 770B

Wrench, flare nut 2&

For
disconnecting
and connecting
clutch pipe

93GOHX-717

REMOVAL / INSPECTION / INSTALLATION (BP DOHC TURBO)

Caution

 Clutch fluid will damage painted surfaces. Be sure to use a container or rags to collect it. If
fluid does get on a painted surface, wipe it off immediately with a rag.

1. Remove in the order shown in the figure, referring to Removal Note.
2. Inspect all parts, and repair or replace as necessary.
3. Install in the reverse order of removal, referring to Installation Note.

LHD
19—25
@ (1.9—2.6, 14—18)
N-m (m-kg, ft-1b}
93G0HX-718
1. Strut bar 6. Nut
2. Battery 7. Clutch master cylinder
3. Diagnosis connector Check for fluid ieakage from cylinder bore
4. Clutch pipe Overhaul ..o page H-15
Removal Note ......occoe . page H-14 Air bleeding........oociiiiiini e page H-14
Instaliation Note........ceeeee page H-14 8. Gasket
5. Clip
H-13




H CLUTCH MASTER CYLINDER (BP DOHC TURBO OR WITH ABS)

93GOHX-720

93GOHX-721

H—-14

Removal Note
Clutch pipe

1.

Disconnect the cluich pipe with the SST.

Installation Note
Clutch pipe

1.

Tighten the clutch pipe with the SST.

Tightening torque:

13—22 Nm (1.3—2.2 m-kg, 9.4—16 ft-Ib)

Air Bleeding

1.

After installation, bleed the clutch system. (Refer to below.)

AIR BLEEDING (WITH ABS)
The clutch hydraulic system must be bled to remove air in-
troduced whenever a hydraulic line is disconnected.

AWM -

w

Note
¢ The fluid in the reservoir must be maintained at 3/4
level or higher during air bleeding.

Caution

* Clutch fluid will damage a painted surface. If fluid
does get on a painted surface, wipe it off im-
mediately.

* Do not mix different brands of clutch fluid.

¢ Do not reuse the clutch fluid that was drained.

. Remove the bleeder cap from the ciutch release cylinder

and attach a vinyl hose to the bieeder screw.

. Insert the other end of the vinyl hose in a clear container.
. Stowly pump the clutch pedal several times.
. While depressing the pedal, loosen the bleeder screw with

the SST to let fiuid and air escape.
Close the bleeder screw with the SST.

. Repeat Steps 3 and 4 until no air bubbies are seen in the

fluid.

. Tighten the bieeder screw.

Tightening torque:
5.9—8.8 Nm (60—90 cm-kg, 52—78 in-ib)

. Check for correct clutch operation.
. Verify that there is no fluid leakage.

%
|
+

.
 p—



CLUTCH MASTER CYLINDER (BP DOHC TURBO OR WITH ABS) H
OVERHAUL (BP DOHC TURBO)

Caution

» Clean the disassembled parts in solvent and blow through all ports and passages with com-
pressed air.

1. Disassembile in the order shown in the figure, referring to Disassembly Note.
2. Inspect all parts, and repair or replace as necessary.
3. Assembie in the reverse order of disassembly, referring to Assembly Note.

LHD
i e
=== ) REPLACE
[
@
e —
U -
@HEPLACE
@\ 83—112
8HD {8.5—11.5, 61.5—83.2)
REPLACE
REPLACE
@ FLUID >
% ®-@ RepLACE [
@ (0 gz—112 (8.5—11.5, 61.5—83.2)
N-m (m-kg, fi-lb)
93G0HX-722
1. Clip 8. Primary cup
2. Hose Inspect for wear and cracks
3. Joint - 9. Return spring
4. Bushing 10. Joint bolt
5. Snap ring 11. Packing
Disassembly Note..................... page H-16 12. One-way valve piston
Assembly Note........c.cooo... page H-17 Disassembly Note ........ccccceeeeee page H-16
6. Piston and secondary cup assembly 13. Return spring ....ooooeevveeeeeeeee e page H-16
Disassembly Note ...................... page H-16 14. Master cylinder body
Assembly Note.................... page H-16 Inspect cylinder bore for scoring and
inspect for wear, scoring and cracks corrosion
7. Spacer
H-15




H CLUTCH MASTER CYLINDER (BP DOHC TURBO OR WITH ABS)

Disassembly Note
Snap ring

Caution
* Do not damage the push rod contact surface of the
piston.

1. Press the piston down and remove the snap ring with snap-
ring pliers.

Q3U0HX-018

Piston and secondary cup assembly

Caution

* Hold a rag over the master cylinder to prevent the
piston and secondary cup assembly from jumping
out.

1. Remove the piston and secondary cup assembly, spacer,
and primary cup by applying compressed air through the
clutch pipe installation hoie.

SMUQHX-019

One-way valve piston and return spring

Caution
* Hold a rag over the master cylinder to prevent the
piston and spring from jumping out.

1. Remove the piston by applying compressed air through the
cylinder bore.

93G0OHX-723
Assembly Note

Caution

» Before assembly, make sure all parts are completely
clean.

¢ Do not mix different brands of clutch fluid.

* Do not reuse the clutch fluid that was drained.

* Apply the specified clutch fluid to the piston and
secondary cup assembly, spacer, primary cup, and
cylinder bore before assembly.

* Replace parts with new ones whenever specified to
do so.

03UCHX-019

Piston and secondary cup assembly

1. Install the spring, primary cup, spacer, and piston and
secondary cup assembly, noting the proper direction of the
parts.

03U0HX-020




CLUTCH MASTER CYLINDER (BP DOHC TURBO OR WITH ABS), CLUTCH RELEASE CYLINDER (WITH ABS) H

03UOHX-021

Snap ring

Caution
* Do not damage the push rod contact surface of the

piston.

1. While pressing the piston, install the snap ring.

CLUTCH RELEASE CYLINDER (WITH ABS)

PREPARATION
SST

49 0259 770B

Wrench, flare nut 3_,%_

For
disconnecting
and connecting
clutch pipe

93GOHX-724

AIR BLEEDING (WITH ABS)
1. After installation, bieed the ciutch system.

(Refer to page H-16.)

93GOMX-725




H

CLUTCH UNIT

CLUTCH UNIT

PREPARATION
SST

49 E301 060

Brake, ring gear

For

removal and
instatiation of
clutch cover and
flywheel

49 E301 061

Body
(Part of
49 E301 060)

For

removal and
instaliation of
clutch cover and
fiywhee!

49 1285 071)

49 E301 062 For 49 SE01 310 For

removal and support and
Coliar installation of Centering tool, alignment of
(Part of clutch cover and | clutch disc clutch disc
48 E301 060) flywheel
49 1285 071 For 49 1285 073 For

removal of pilot removal of pilot
Puller, bearing bearing Chuck bearing

erm—L - (Part of

49 0823 072A

Installer, eccentric m
shaft bearing 80

For
installation of pilot
bearing

93GOHX-726




CLUTCH UNIT H

REMOVAL / INSTALLATION

Note

* Remove the clutch release cylinder with the clutch pipe connected.
* Do not remove the pilot bearing if not necessary.

1. Remove in the order shown in the figure, referring to Removal Note.
2. Install in the reverse order of removal, referring to Installation Note.

|
96—103 (9.8—10.5, 71—76)

|
TRANSAXLE [[] ENGINE
SIDE

18—26

16—23
(1.6—2.3, 12—17)

—&, (MORI WHITE TA No.2 OR
EQUIVALENT ORGANIC
MOLYBDENUM GREASE)

N-m (m-kg, ft-1b)

1. Clutch release cylinder
2. Transaxie
SEIVICE ..t Section J3
3. Boot
4. Release bearing
5. Clutch release fork
6. Clutch cover
Removal Note ..............c.. page H-20
Instailation Note.......................... page H-21

93GOHX-727

7. Clutch disc

Removal Note ........................... page H-20

instaliation Note...........ccccecevnnn. page H-21
8. Pilot bearing _

Removal Note ......c.ccooveiee i page H-20

Instaliation Note............cccoeerene page H-21
9. Flywheel

Removal Note .......ccoooiiveieene page H-20

Installation Note.......................... page H-20

H—-19




H

CLUTCH UNIT

03U0HX-028

49 E301 060.

93GO0HX-728

93G0HX-729

03U0HX-030

Removal Note

Clutch cover and disc

1. Install the SST.

2. Loosen each bolt one turn at a time in a crisscross pattern
until spring tension is released. Then remove the ciutch cov-
er and disc.

Pilot bearing
1. Remove the pilot bearing with the SST if necessary.

Flywheel

Note

¢ After removing the flywheel, inspect for oil leakage
past the crankshaft rear oil seal.
If necessary, replace the oil seal.

1. Hold the flywheel with the SST.
2. Remove the flywheel.

installation Note

Flywheel

1.Wipe the bolts clean and apply sealant to the bolt threads.
2. Install the flywheel and SST.

3. Tighten the bolts evenly and gradually in the pattern shown. »

Tightening torque:
96—103 N-m (8.8—10.5 m-kg, 71—76 ft-lb)

Pilot bearing

Note
* Install the piiot bearing flush with the fiywheel.

1. Install the new bearing with the SST.

—t



CLUTCH UNIT | H

93GOHX-730

49 E301 060

O3UQ0HX-040

Ciutch disc

1. Clean the ciutch disc splines and main drive gear splines;
then apply arganic molybdenum grease.

2. Hold the clutch disc in position with the SST.

Clutch cover

1. Install the SST.

2. Align the dowel holes with the flywheel dowels.

3. Tighten the bolts evenly and gradually in the pattern shown.

Tightening torque:
18—26 N-m (1.8—2.7 m-kg, 13—20 ft-lb)
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J3

INDEX

INDEX

LHD

BACK-UP LIGHT
SWITCH
SERVICE, SECTION T

GRADE: AP| SERVICE GL~4
VISCOSITY:
ALL SEASON DEXRON-I, M-I
ABOVE —18°C (0°F): 75W-30
CAPACITY: 2.6 liters
(2.7 US qt, 2.2 Imp qt)

NEUTRAL
WITCH @

SERVICE,

SECTION F

GRADE: APl SERVICE GL-5

VISCOSITY:
ABOVE —18°C (0°F): 90
BELOW —18°C (0°F): 80W
CAPACITY: 0.5 liter

{0.53 US qgt, 0.44 imp qt)

1. Transaxle oil
Inspection........cc..oovvieee .
Replacement...........................

2. Transfer carrier oil
Inspection..........cco.....ocooi.
Replacement...........................

3. Transaxle and transfer unit
Removal......cooeeiiiii
Disassembly ........cooc L
Inspection.....ccoooveeeeeie
Assembly ...
Installation ..o

4. Shift mechanism
Overhaul ...

page J3- 36
page J3- 36
page J3- 36
page J3— 36
page J3—- 42
page J3- 48
page J3—- 72
page J3- 75
page J3-112
page J3-119

93G0J3-702
5. Center differential lock motor
Inspection............ccooooe page J3-123
Replacement.................cooel page J3-123
6. 4x4 Control unit
INSpection........oooe it page J3-126
Replacement..........ccccceeeeeenenee page J3-126
7. Center differential lock switch
Inspection........ccoeevveeveeeeeee page J3-126
Replacement........................ page J3-126
8. Center differential lock sensor switch
Inspection........ccoviviiiiecie page J3-128
Replacement.........ccoccoeeciin page J3-128
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INDEX J3

RHD
CENTER DIFF LOCK
INDICATOR LAMP
SWITCH -
ITCH
®
GRADE: APl SERVICE GL-5
VISCOSITY:
ABOVE —18°C (0°F): 90
BELOW —18°C (0°F): 80W
CAPACITY: 0.5 liter
BACK-UP LIGHT (0.53 US qt, 0.44 imp qt)
SWITCH
SERVICE, SECTION T
@
GRADE: AP SERVICE GL-4
VISCOSITY:
ALL SEASON DEXRON-II, M-Il
ABOVE —18°C (0°F): 75W-80
CAPACITY: 2.6 liters
(2.7 US qt, 2.2 imp qt)
‘ 93G0J3-703
1. Transaxle oil 5. Center differential lock motor
Inspection............coooooieieee page J3- 36 Inspection............cccceveeeciennn . page J3-123
Replacement...............ocooeen .. page J3—- 36 Replacement......ccccooeeviiiiniinnn. page J3-123
2. Transfer carrier oil : 6. 4x4 Control unit
Inspection.......................... page J3- 36 INSPECHioN....eeeier e page J3-126
Replacement........................... page J3- 36 Replacement..........c.cooo page J3-126
3. Transaxie and transfer unit 7. Center differential lock switch
Removal......coooooooviiiiiii page J3- 42 Inspection........c..ccocciiiii page J3-127
Disassembly.................... page J3- 48 Replacement............c.ooeeien page J3-127
INSpection. ..ccoov v page J3- 72 8. Center differential lock sensor switch
Assembly ... page J3- 75 Inspection..........covveviieiii. page J3-128
Instaltation ... page J3-112 Replacement.........cccooooennne page J3-128
4. Shift mechanism
Overhaul ..., page J3-118
J3-3




J3 OUTLINE

OUTLINE
OUTLINE OF CONSTRUCTION

Ful-time 4-wheel drive, incorporating a viscous coupling is used on the BP DOHC Turbo model. BP SOHC
engine eaquipped models are fitted with an electronically controlled, lockable center differential.

With this system all driving conditions are easily contended with; from good roads to bad roads and ad-
verse weather conditions.

The transaxle and transfer unit were developed based on the G5M-R type transaxie.

The transaxle, center differential, viscous coupling, and front differential are a single, compact unit.
The center differential employs a planetary carrier system and a viscous coupling, and functions to distrib-
ute the driving force to the front and rear differentials as needed.

Through the use of this center differential, tire scuffing common to 4-wheel drive vehicles during tight cor-
nering, Is eliminated.

The speedometer driven gear (for detection of vehicie speed) is installed in the transfer carrier and detects
the speed of the rear wheeis.

Lubrication oil of the transaxle and transfer unit and of the carrier is contained separately.
93G0J3-704
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OUTLINE

J3

SPECIFICATIONS

TRANSAXLE AND TRANSFER UNIT

Engine model

tem BP DOHC turbo BP SOHC
Transaxle control Floor shift
Forward Synchromesh
Synchromesh system , —
Reverse Selective sliding and synchromesh
1st 3.454 3.307
2nd 1.833
3rd 1.310 1.233
Gear ratio
4th 0.970 0.914
5th 0.717
Reverse 3.166
Final gear ratio 4.214 4.388
Speedometer gear ratio 1.00
Type Planetary carrier
Number of ring -Outer 59 79
gear teeth inner 75 66
Center differentiat g:;??ﬁ;tﬁg pinion S‘a:teerr :j
Number of sun Pinion gear side 43 4 33
gear teeth idler gear side 43
Number of idler gear teeth 37

ATF: DEXRON-II, M-I Above —18°C {0°F)

Oi Type AP servie GL-4 SAE 75W-90
Capacity 2.6 liters (2.7 US at, 2.2 Imp qY)
33G0J3705 |
Transfer Carrier
Number of teeth ng gear 87
Pinion gear 11
API service GL-5
Ol Type Above —18°C (0°F) SAE 90
: Below -18°C (0°F) SAE 80W
Capacity 0.5 iiter (0.53 US gt, 0.44 Imp qt}
_ 93G0J3-776
J3-5




J3

OUTLINE
STRUCTURAL VIEW |
BP DOHC TURBO
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. Primary 1st gear

. Primary 2nd gear

. Primary 3rd gear

. Primary 4th gear

. Primary 5th gear

. Primary reverse gear

7. Secondary 1st gear
8. Secondary 2nd gear
9. Secondary 3rd gear
10. Secondary 4th gear
11. Secondary 5th gear
12. Secondary reverse gear

AN WN =

J3-6

2330J3-708

13. Reverse idler gear

14. Viscous coupling

15. Front and center differential
assembly

16. Idier gear assembly

17. Transfer carrier assembly

3
i



OUTLINE J3
BP SOHC
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. Primary 1st gear

. Primary 2nd gear

. Primary 3rd gear

. Primary 4ih gear

. Primary 5th gear

. Primary reverse gear

7. Secondary 1st gear
8. Secondary 2nd gear
9. Secondary 3rd gear
10. Secondary 4th gear
11. Secondary 5th gear
12. Secondary reverse gear

93G0J3-707

13. Reverse idler gear

14. Front and center differential

assembly
15. Idler gear assembiy
16. Transter carrier assembly

J3-7




J3

TRANSAXLE

TRANSAXLE

DOUBLE CONE SYNCHRO MECHANISM
* The doubi

of the G5
shift the transmission.

The adoption of the double cone s
and a greater synchro capacity.
The doubie cone synchro mechanism is com
and the inner cone hub.

€ cone synchro mechanism is employed for 1st and 2nd gears on the BP DOHC turbo model
MX-R type transaxie in order to shorien the synchro time and 1o

ynchro mechanism also makes possible a more compact configuration

lessen the force required to

posed of the outer cone, the double cone, the inner cone,

DOUBLE CONE
INNER CONE

2ND GEAR

CLUTCH HUB
SYNCHRONIZER KEY SPRING
OUTER CONE

CLUTCH HUB SLE/EVE
SYNCHRONIZER KEY SPRING
SYNCHRONIZER KEY

J3-8

93G0J3-708
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TRANSAXLE J3

SYNCHRONIZER KEY  HUB SLEEVE OUTER CONE DOUBLE CONE

4= - SYNCHRO-
NIZER
5P KEY

5 GROOVE___ /B i
OUTER CONE INNER CONE
L - - L

DOUBLE CONE

SYNCHRO SPLINE

OUTER CONE

o

HUB SLEEVE
/ . — L

96E0J2-007

Operation Description

1. When the hub sleeve moves leftward (in the direction of the arrow), the synchronizer key presses against
the outer cone,

2. As the hub sleeve moves leftward, the key causes friction to be produced between the outer cone, double
cone, and inner cone, with the result that the outer cone turns by the amount of the gap of the key chan-
nel. Consequently, the teeth of the hub sleeve and the outer cone are aligned. As the hub sleeve con-
tinues moving, the friction between the cones becomes greater, and the difference of the rotational speeds
of the outer cone, the inner cone and the double cone (unified with gear) gradually disappears.

3. The hub sleeve then moves up onto the synchronizer key, and engages the outer cone.

4 The hub sieeve then engages the synchro teeth of the gear to complete the shift.




J3

TRANSAXLE

SHIFT FORKS AND SHIFT RODS

18T/2ND SHIFT

STH/REVERSE SHIFT

3RD/4TH SHIFT

93G0J3-708

To assure smooth shifting, there are three separate shift rods for activation of 1st-2nd, 3rg-4th, and 5th-Rev shiits.

J3-10
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TRANSAXLE J 3

INTERLOCK MECHANISM

W 777 77 U7 7777 77

INTERLOCK PIN

Viliia

INFTERLOCK PIN

777

&
UL
NN
N

-]

© @

T

{ NEUTRAL POSITION A 5TH GEAR POSITION

L

93G043-710
A pin type of interlock mechanism is used.

It is designed so that as one rod is moved, it pushes the interiock pins out and prevents the other rods from
moving.

J3-11




J3

TRANSFER UNIT

TRANSFER UNIT

BP DOHC TURBO

83G0J3-711
The transaxle and transfer unit carry out two separate functions, that of transmission of power and separa-
tion of power.
The transfer unit consists of: the center differential which separates the flow of power 43/57 front and rear
and also compensates for the speed differential of the front and rear differentials, the viscous coupling which
interlocks the front and rear axies under slippery road conditions, the front differential which drives the front
wheels. and the transfer carrier to drive the rear wheels through the rear differential.

J3-12
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TRANSFER UNIT J3

BP SOHC

93G0J3-712

T_he transaxle and transfer unit carry out two separate functions, thai of transmission of power and separa-
tion of power.

The transfer unit consists of; the center differential which separates the flow of power 50/50 front and rear
and also compensates for the speed differential of the front and rear difierentials; the front differential which
drives the front wheels; and the transfer carrier to drive the rear wheels through the rear differential.

J3-13




J3 TRANSFER UNIT

CENTER DIFFERENTIAL
BP DOHC TURBO

CENTER DIFFERENTIAL = ’
LOCK SHIFT ROD =2
mPs
RING GEAR CASE !’
‘ LA

PLANETARY CARRIER

SUN GEAR

VISCOUS COUPLING

FRONT DIFFERENTIAL
GEAR CASE

96EQJ2-012

The center differential is composed of the ring gear, planetary carrier, pinion gears, sun gear, viscous coup-
ling, and front differential gear case.

The outer teeth of the ring gear mesh with the final gear of the transaxle secondary shaft, and the ring gear
inner teeth mesh with the outer pinion gears of the planetary carrier.

The center differential lock sieeve slides on the other end of the ring gear case.

There are three sets of pinion gears (each set consisting of one outer pinion gear and one inner pinion gear)
spaced at regular intervals. The outer pinion gears mesh with the inner teeth of the ring gear, and the inner
pinion gears mesh with the sun gear. The outer and inner pinion gears also mesh with each other.

The outer teeth of the viscous coupling mesh with the sun gear, and the inner teath of the viscous coupling
mesh with the front differential gear case.

J3—14




TRANSFER UNIT J3

BP SOHC

RING GEAR

PLANETARY
CARRIER

OUTER PINION

GEAR CENTER DIFFERENTIAL
LOCK SLEEVE
SUN GEAR '

\

IDLER GEAR

93G0J3-713

The center differential is composed of the ring gear, planetary carrier, pinion gears, sun gear, and front differen-
tial gear case.

The outer teeth of the ring gear mesh with the final gear of the transaxie secondary shaft, and the ring gear
inner teeth mesh with the outer pinion gears of the planetary carrier.

The center differential iock sleeve slides on the other end of the ring gear case.

There are three sets of pinion gears (each set consisting of one outer pinion gear and cne inner pinion gear)
Spaced at regular intervals. The outer pinion gears mesh with the inner teeth of the ring gear, and the inner
pinion gears mesh with the sun gear. The outer and inner pinion gears aiso mesh with each other.

J3—-15




J3 TRANSFER UNIT

PLANETARY CARRIER

RING GEAR CASE
SUN GEAR

CENTER DIFFERENTIAL
LOCK SHIFT FORK

FRONT DIFFERENTIAL
GEAR CASE

I

il

/

(!

VISCOUS COUPLING ~

83G0J3-714

In addition, the planetary carrier is coupled to the front differential gear case and can be manually locked
to the ring gear case by the center differential lock sleeve.

The sun gear is meshed with the inner pinion gears of the planetary carrier. The other side of the sun gear
provides power to the rear differential through the idler gear, transfer carrier, and propeller shaft. The ring
gear is the input driving force, and the output forces are the planetary carrier (front differential) and the sun
gear (rear differential).

J3—-18



TRANSFER UNIT J3

Operation

RING GEAR

SUN GEAR

PLANETARY CARRIER

INNER PINION GEAR

OUTER PINION GEAR

83G0J3-715
During straight-ahead travel
Driving force from the engine is transmitted from the final gear of the transaxle secondary shaft to the ring
gear of the center differential, causing the ring gear to rotate.
Because the speed of the front and rear wheels are the same during straight-anead travel, the planetary
carrier (output force to the front wheels) and the sun gear (output force to the rear wheels) act united (fixed
condition) and rotate together with the ring gear.

J3-17




J3 TRANSFER UNIT

RING GEAR

SUN GEAR
(FIXED)

INNER PINION GEAR PLANETARY CARRIER

QUTER PINION GEAR

93GLJ3-716
Front wheel speed greater than rear wheels
The speed of the sun gear {output force to the rear wheels) is less than that of the planetary carrier (output
force to the front wheels), thus it is effectively fixed.
As a result, the outer pinion gears rotate clockwise and the inner pinion gears rotate counterclockwise, thus
rotating the planeiary carrier counterclockwise.
In this way, the center differential absorbs the speed difference between the front and rear wheeis and the
driving force is distributed uniformty to the front and rear diferentials.

J3-18




TRANSFER UNIT J3

RING GEAR

PLANETARY CARRIER
OUTER PINION GEAR {FIXED)

INNER PINION GEAR

| S——

83G0J3-717
Rear wheel speed greater than front wheeis
The speed of the planetary carrier (output jorce 1o front wheels) is less than that of the sun gear (output force
to rear wheels), thus effectively becoming fixed. As a result, the outer pinion gears rotate counterciockwise
and the inner pinion gears rotate clockwise, rotating the sun gear counterclockwise.

J3-19




J3 TRANSFER UNIT
VISCOUS COUPLING (BP DOHC TURBO)

OUTER PLATE
INNER PLATE
CUTER F’LATE/ SPACER RING
/
HOUSING
SUN GEAR
A
SILICONE CIL

OIL SEAL

INNER PLATE

v

FRONT DIFFERENTIAL
GEAR CASE

HIGH SILICO/NE ol
3|
=
G~
8 ~ - ENGINE OIL
@ =~
= ~
LOW
LOW —  HIGH
TEMPERATURE

S3G0J3-718
Operation
if the vehicle encounters very slippery conditions and one wheel starts to spin, the center differential absorbs
the speed difference and the other three wheels lose driving force.

At times like this, the viscous coupling automatically causes the center differential to iock so that the front
and rear axles are interconnected, and driving force is iransmitted to all wheels.

Construction

The viscous coupling consists of a number of thin steel inner and outer plates and high-viscosity silicone
oil. The outer piates couple the housing and the spline.

The housing, via the sun gear and transfer carrier, is linked to the rear whesls.

Between the outer piates are spacer rings. The inner plates are coupled to the hub, and the hub, via the
front differential gear case and the driveshatts, is linked to the front wheels.

The inner plates can move side to side on the hub.

The siots in the piates create shearing of the sificone oil and cause a fluid coupling effect.
The viscous coupling unit is sealed by heat- and pressure-resistant oil seals, and is not rebuildable.

J3-20




TRANSFER UNIT

J3

Characteristics of Silicone Oil

1. Viscosity changes little relative to temperature.

2. Expands greatly relative to temperature.

3. Viscosity change small relative t¢ shearing.
The viscous coupiing housing is filled to 80% to 90% of full with silicone oil.

FRICTIONAL
FORCE ACTION AT CONSTANT SPEED

POINT & L7
. FLUID SPEED
s
GRADIENT
rd
e 7
POINT b
7 = FRICTIONAL FORCE
r L T T e e T Z'm:-‘.-.‘:',i:;.;,_:] PLATE B
FIXED
S7U0MX-508
INNER PLATE

OUTER PLATE

N: ROTATION SPEED
N1 > N2

S7UOMX-508

SHEARING STRESS

BOUNDARY

—
_—
e
—
——
——
—

SHEARING STRESS

7uOMX-510

DIFFERENTIAL-LIMITING FORCE

DIFFERENCE OF ROTATION SPEED

86E0J2-019

93G0J3-719

Principle of Operation

Suppose that there is fluid between two parallel plates (A and
B), and that plate B is fixed and plate A moves in paraliel at
a constant speed. The molecules of the fluid that contact the
plates at points a and b adhere to the piates, and for that rea-
son the fluid at point a moves at the same speed as plate A,
and at point b the fluid speed remains 0.

Because the fluid has a certain viscosity, a related degree of
force is required to move plate A.

Seen another way, because of the difference in the speed of
plates A and B, shearing stress* is produced within the fluid,
and an equal frictional force is caused to act upon plate A,
acting as resistance trying o impede its movement. At the
same time, this fluid-generated frictional force also acts upon
plate B in the opposite direction.

How, then, does this principle apply to the viscous coupling
unit? Suppose, for example, that the rotational speed of the
inner plate is, as shown in the illustration, faster than that of
the outer plate. Because there is a speed difference between
the two plates, shearing stress is produced in the silicone oil,
and an equal frictional force acts upon the faster-turning in-
ner plate as resistance. This resistance becomes differential-
limiting torque. This frictional force then also acts upon the
siower-turning outer plate (in the opposite direction), thus in-
creasing its rotational speed.

* Shearing stress

Consider fluid (A and B) held in extremely close proximity
to each other, and further suppose that the speed at which
A moves is faster than the speed at which B moves. There
is, consequently, a mutual “sliding’’ that occurs at the
boundary layer between A and B, and, in the same man-
ner as when two rough solid surfaces slide against one an-
other, a force acts {o hinder the mutual parallel sliding at
the boundary. This force per unit surface area at the bouna-
ary is known as shearing stress.

Operation

Power transmission at normal mode

in normal use, differential-limiting force (driving force) is trans-
mitted according to the difference in the rotational speed of
the front and rear wheels.
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TRANSFER UNIT

RUMP Power transmission at hump mode
| When the rotational speed continues at a fixed amount over
- ‘ a period of time (i.e. one wheel in mud), an increase in trans-
WO mission of power occurs suddenly. This called the ‘‘hump
Z :‘<_ ; phenomenon.” The figure shows the relationship of time and
T o8 the hump phenomenon. What happens is, as the silicone oil
T is sheared by the plates, iis temperature increases, suddeniy
co® breaking down the air bubbles in the oil. As the air bubbles
TIME break down, the oil expands and causes the inner plates to
: move and contact the outer plates. Because torque transmis-
sion occurs as a result of the friction between the plaies, the
u transmitted torque increases suddenly (hump mode). in the
= hump mode, as the rotational speed of the piates equalizes,
= - S the oil temperature falls, and the inner plates again move away
& ! from the outer plates. There is, then, a return to the original
& { torque transmission according to the silicone oil viscosity.
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CENTER DIFFERENTIAL LOCK SYSTEM (MANUAL)
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The center differential should not be locked for normal driving.

If the vehicle is to be tesied on a speedometer tester or a chassis dynamometer, the propeller shaft must
be removed to prevent the vehicle from jumping off the tester. And, because the propeller shaft is removed,
the center differential must be manually locked to provide power to the front wheels.

The center differential is manually locked by pulling the differential lock rod outward.
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J3 TRANSFER UNIT

CENTER DIFFERENTIAL LOCK SYSTEM (ELECTRICAL)
BP SOHC

DIFFERENTIAL
LOCK SENSOR
SWITCH

S \ . DIFFERENTIAL SHIFT FORK }———LOCK MOTOR
L .

DIFFERENTIAL LOCK ASSEMBLY

DIFFERENTIAL LOCK SLEEVE

93E0J3-720
This system is composed of the control switch, motor, differential lock sensor switch, shift fork and lock sleeve.
Ordinary driving is done in the free condition. If the vehicle encounters very slippery conditions and one

wheel starts to spin, the center differential absorbs the speed difference and the other three wheels lose
dgriving force. ‘

At times like this, the center differential can be locked so that the front and rear axles are directly connected
and driving force is transmitted to both axles.

Locking and unlocking of the differential is controlled by a switch located in the console.
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Operation

SHIFT FORK Q ]j

SMOOTH-SHIFT MECHANISM
SWITCH

-~

LOCK MOTOR

—

RING GEAR CASE ' —TCONTROL UNIT

DIFFERENTIAL LOCK HUB

ROD
DIFFERENTIAL LOCK ASSEMBLY

83G0J3-721

When the control switch is in the free position, the lock sleeve is heid in by the shift fork.
The ring gear case is not splined to the differential lock hub, and is free to rotate.
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J3 TRANSFER UNIT

CENTER DIFFERENTIAL
LOCK ASSEMBLY

CENTER DIFFERENTIAL
LOCK SENSOR SWITCH

B3UD7TC-517
When the control switch is switched ON, the motor rotates and pulls the rod and shift fork toward the motor.
The shift fork slides the lock sleeve on the ring gear case and engages the differential lock hub. The ring
gear and gear case are then locked together.
The smooth-shift mechanism, built into the differential lock assembily, is a spring unit which allows smooth
engagement of the lock sieeve to the differential fock hub. When the sleeve is slid along the ring gear case

to engage the hub, the teeth may not be property aligned, preventing engagement. When this happens the
spring unit hoids pressure on the lock sleeve until it can engage. ‘
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Circuit Diagram
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J3 TRANSFER UNIT
CENTER DIFFERENTIAL LOCK CONTROL SWITCH

LHD

RHD

a0 -

93G0J3-723
The center differential fock control switch is seesaw-type switch, and is located in the console.
The center differential is locked and freed by operation of the switch; the indicator shows the selected setting.

Operation

When the switch is pressed to set it to the “LOCK" position, the CENTER DIFF. LOCK indicator begins flashing.
When the center differential becomes locked (the center differential lock sensor switch is ON), a ““beep’” sounds.
At the same time, the lock indicator changes from fiashing to steady illumination to indicate to the driver
that the center differential is locked.

When the switch is again pressed to set it to the “"FREE" position, the center differential is uniocked (the
center differential lock sensor switch is OFF), and the lock indicator stops illuminating, thus indicating to the
driver that the center differential lock has been reieased.
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CENTER DIFFERENTIAL LOCK ASSEMBLY

SHIFT FORK ROD

LOCK SLEEVE

CARRIER

RING GEAR CASE

1
| S—

93G0J3-724

The center differential lock motor is a rack and pinion type. It is located near the starter, mounted to the
transfer unit. The motor is activated by the center differential lock control switch.
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J3 TRANSFER UNIT

SHIFT FORK q D

SMOOTH-SHIFT MECHANISM
. SWITCH

LOCK MOTOR

RING GEAR CASE ] —1T CONTROL UNIT

. f -

DIFFERENTIAL LOCK HUB AN <

ROD
DIFFERENTIAL LOCK ASSEMBLY

B3UO7C-518
Operation
When voltage is applied to the lock motor, the motor turns the worm gear, which in turn, turns the pinion
through the smooth-shift mechanism.
The pinion gear causes the rod to siide depending upon the direction of rotation of the motor.

A contact cam plate is located within the lock motor assembly 1o cut the electrical power to the motor when
the lock sleeve has reached its proper position.
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CENTER DIFFERENTIAL LOCK SENSOR SWITCH

93G0J3-725

The sensor switch is an on-off switch. It is screwed into the clutch housing, near the center differential lock
motor assembly. |t detects the locked or free condition of the center differential.
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TRANSFER UNIT

Operation

LOCK

FREE

CENTER DIFFERENTIAL
LOCK SENSCR SWITCH

CENTER DIFFERENTIAL
/ LOCK SENSOR SWITCH

[ [

f
I

1
/

ROD

With the center differential freed, the tip of the sensor switch is positioned in the detent of the center differen-

tial lock rod. The sensor switch is OFF.

When the lock rod slides to the locked position, the tip of the sensor switch is pushed out of the detent.

The sensor switch is switched ON and the CENTER DIFF. LOCK indicator illuminates.
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IDLER GEAR SHAFT

TAPERED ROLLER BEARING

L

93G0J3-727
For improved transaxle reliability, a tapered roller bearing is newly fitted at the ring gear end of the idler

gear shaft for better support; in addition, the previously fitted bearing is changed from a ball bearing to a
tapered roller bearing.
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TROUBLESHOOTING GUIDE

J3

TROUBLESHOOTING GUIDE

Problem Possible cause Action Page

Shift lever won’'t shift | Worn change control cable Replace J3-118

smoothly or is hard

to shift

Difficult to shiit Worn change rod Replace J3-119
No grease in transaxle control Lubricate J3-119
insufficient oil Add ail J3-36
Deterioration of oil quality Replace with oit of J3-36

specified quality

Wear or play of shift fork or shift rod Repiace J3-48
Worn synchronizer ring Replace J3-61, 83
Worn synchronizer cone of gear Replace J3-61, €3
Bad contact of synchronizer ring and cone of gear Replace J3-61, 63
Excessive longitudinal play of gears Replace J3-61, 63
Worn bearing Replace J3-61, 63
Worn synchronizer key spring Replace J3—61, 63
Excessive primary shaft gear bearing preload Adjust J3-89
improperly adjusted change guide plate Adjust J3-59

Won’'t stay In gear Worn change control cable Replace J3-118
Weak shift lever ball spring Repiace J3-118
Worn shift fork Replace J3-48
Wora ciuteh hiub Replace J3-61, €3
Worn ciutch hub sieeve Replace J3~61, 83
Worn gear sliding part of both shaft gears Replace J3-61, 63
Worn gear sliding part of each gear Replace J3-61, 63
Worn steel sliding groove of control end Replace J3-48
Weak spring pressing against steel ball Repiace J3—48
Excessive thrust clearance Replace J3-61, 63
Worn bearing Repiace J3-61, 63
Improperly installed or loose engine mount Tighten J3-112

Abnormal noise insufficient oit Add of J3-38
Deterioration of oil quality Replace J3-36
Worn bearing Adjust or replace J3-61, 83
Worn sliding surfaces of gears or shafts Replace J3-61, 63
Excessive gear backlash Replace J3-61, 63
Damaged gear teeth Replace with oil of J3-61, 83

specified quality
Foreign material in gears Replace J3-61, 63
Damaged differential gear or excessive backlash Adjust or replace J3-83
93G0J3-729
J3-35




TRANSAXLE OIL, TRANSFER CARRIER OIL
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TRANSAXLE OIL
INSPECTION

Note ‘
* Park the vehicle on level ground.

1. Remove the check plug.

2. Verify that the oil is at the bottom of the plug port.
if it is low, add the specified oil from piug port.

3. instali the check plug.

Tightening torque:
39—58 Nm (4.0—6.0 m-kg, 28—43 ft-lb)

REPLACEMENT

1. Remove the drain plug and washer. Drain the oil into a suita-
ble container.

2. Install 2 new washer and the drain plug.

Tightening torque:
39—58 Nm (4.0—6.0 m-kg, 28-—43 ft-b)

3. Add the necessary amount of the specified oil through the
check plug port.

Specified oil
All-season : ATF (DEXRON-II, M-III)
Above -18°C (0°F): SAE 75W-90
Grade : APl service GL4

Capacity: 2.6 liters (2.7 US qt, 2.2 Imp qt)

4. Verify the oil level.
5. Install the check port plug.

Tightening torque:
39—58 N-m (4.0—6.0 m-kg, 28—43 fi-Ib)

TRANSFER CARRIER OIL
INSPECTION

Note
¢ Park the vehicle on level ground.

1. Remove the check plug.

2. Verify that the oil is at the bottom of the plug port.
if it is low, add the specified oil from plug port.

3. Install check piug.

Tightening torque:
39—58 N'm (4.0—6.0 m-kg, 28—43 ft-lb)

REPLACEMENT
1. Remove the drain plug. Drain the oil into a suitable container.
2. Install 2 new washer and the drain plug.

Tightening torgue:
39—58 Nm (4.0—6.0 m-kg, 28—43 ft-1b)




TRANSFER CARRIER OIL J3

93GLJ3-777

3. Add the necessary amount of the specified oit through the
check plug port.

Grade : APl service GL-5
Specified oil: Above -18°C (0°F) SAE 90
Below -18°C (0°F) SAE 80W
Capacity : 0.5 liter (0.53 US qt, 0.44 Imp qt)
4 1nstall the check plug.

Tightening torque:
39—58 N-m (4.0—6.0 m-kg, 28—43 in-Ib)
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J3 TRANSAXLE AND TRANSFER UNIT

TRANSAXLE AND TRANSFER UNIT

PREPARATION
SST

49 G017 5A0

Support, engine ?\Tv?
=3

For
support of engine

49 0118 850C

Puller, ball joint

For
removal of tie-rod
end

49 G030 440
Hoider, primary
shaft

holding primary
shaft

Instalier, oil seal

4% 0107 680A For 49 G019 0AD For
disassembly and s disassembly and
Stand, engine assembly of Transaxle, hanger \"\'- T assembly of
transaxie o g = transaxie
<SS
For 49 G030 795 For

installation of oil
seal

Attachment G

{Part of @
49 G017 1AD)

bearing inner
race

Attachment H
{Par of
49 G017 1A0)

49 0836 145 For 49 G030 370 For
2 removal of removal of
Puller, fan puliey < bearing inner Plate, removing secondary 3rd
boss & race gear and 2nd
gear
49 G017 1AD For 49 F401 366A For
removal of removal of
Remover set, @ bearing Plate bearing inner
bearing {Part of race
@@@@ 49 G017 1A0)
48 BOS2 373 For 43 B092 374 For
removal of removal of

bearing inner
race

49 F401 330B)

49 F401 3308)

45 0839 425C @é% For 49 F401 3308 For
= ﬂ__.?_g_g ﬁ removal of instaliation of
Pulhgr set, % % bearing inner lnsta_!ler set, bearing
bearing D e | race bearing
= .
NS f:_-; R/
49 F401 33t For 49 F401 335A For
_ installation of installation of
Body ’) bearing inner Attachment A bearing inner
(Part of m‘ race (Part of race
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TRANSAXLE AND TRANSFER UNIT

J3

49 F401 3368

Attachment B
{Part of
49 F4071 3308)

For
installation of
bearing inner
race

49 G030 380C

gae

T

Selector set, shim

For
adjustment of
bearing preload

49 G030 381

Selector for 68
(Part of
49 GO30 3800)

For
adjustment of
bearing preicad

49 GO30 382A

Selector ¢58
{Part of
49 G030 380C)

For
adjustment of
bearing preload

49 F401 382A

Selector $52
{Part of
49 G030 3800)

For
adjustment of
bearing preload

49 F401 384

Collar
{Part of
43 G030 380C)

Far
adjustment of
bearing preiocad

48 3019 021

Set, bolt
(Pant of
49 G030 3800)

For
adjustment of
bearing preload

48 B027 002A

Adapter, preload

For
adiustment of
bearing preload

48 F401 385

Bar
(Part of
49 G030 3800)

4

For
adjustment of
bearing prelcad

49 U027 003

Instatler, oil seai

For
installation of oil
seal

49 G017 202

Adapter, preload

For
adjustment of
bearing preload

49 B027 001

Holder, diff. side
gear

For
holding side gear

49 FO27 002 For 48 W032 2A0 ) For
instaliation of removal of
Attachment bearing inner Remover, bearing\% bearing
68 & 77 race
(Part of
49 FO27 CAT)
T
49 0710 520 For 49 F027 0A1 : For
removal of / installation of
Puller, bearing bearing Installer set, 8 bearing

bearing

J3-3¢




J3 TRANSAXLE AND TRANSFER UNIT

49 MOGS 561 For 49 §120 710 For
disassembly and removal and
Hanger, assembly of Holder, coupling :/:_—;ﬁ instatlation of
differential carrier differential flange companion fiange
49 B027 003 For 49 FO27 DAO For
removal of adjustment of
Aftachment M bearing Gauge set, pinion pinion height
height adjustment
49 0727 570 For 49 F401 337A For
Ty adiustment cf . installation of
Gauge body, pinion height Attachment C bearing inner
pinion height (Part of race (side
(Part of . 48 D017 2AT) bearing)
49 FO27 OAD)
48 FO27 003 For 49 F027 005 For
instailation of instailation of
Handle bearing Attachment 62 bearing
(Part of (Part of
48 FO27 0AT) 49 FO2Z7 0AT)
49 0258 720 For 49 W023 785 For
adjustment of installation of oil
Wrench, drive pinion and Boot, installer seal
differential side rng gear
bearing adjusting backiash
nut
48 G030 338 For 439 HO28 2A0 For
instaliation of instaliztion of
Attachment E bearing Rubber bush bearing
replacer
23G0J3-730
48 H028 202 For
: instailation of
Biock L bearing
(Part of
49 HE28 2A0)
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MEMO
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TRANSAXLE AND TRANSFER UNIT

J3

REMOVAL

1. Disconnect the negative battery cabie.

2. Raise the vehicle and support it with safety stands.

3. Drain the transaxle oil and transfer carrier ofl into & suitable container.

4. Remove in the order shown in the figure, referring to Removal Note.

BP SOHC

CLIP, REPLACE

q 8@ u//

03U0J3-018
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TRANSAXLE AND TRANSFER UNIT

J3

.
QWU W -+

—_
W

—t
oy n

. Whee!l and fire

. Splash shield

. Air hose and air cleaner assembly
. Batiery

. Battery carrier

. Speedometer cable

. Shift cable

. Neutral switch connector

. Back-up light switch connector

. Differential lock motor connecior
. Bott

. Control cable

. Undercover

. Propelier shaft

Removal Note ...l page J3-45

. Integrated stiffener
. Crossmember

17.
18.

19.
20.
21.
22.

23.
24.

25.
26.

27.

-
-

Exhaust pipe
Tie-rod end
Removal Note ... page J3-45
Stabilizer
Joint shaft
Driveshaft
Removal Note ...
Center differential lock motor
Removal Note ...l
Starter
Engine mount member
Removal Note..............c
Engine mount No.2
Cluteh release cylinder and cluich pipe

page J3-45

page J3-46

page J3-47

Removal Note ... page J3-47
Transaxle and transfer carrier

Removal Note ......coccoiiiiinnn page J3-47

93G0J3-731
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J3

BP DOHC Turbo
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TRANSAXLE AND TRANSFER UNIT

J3

. Wheel and tire

. Splash shield

. Air hose

. Battery

. Battery carrier

. Speedometer cable

. Shift cable

. Neutral switch connector
. Back-up light switch connector
. Control cable

. Undercover

QOO0 WR —

—
—4

15. Exhaust pipe
16. Tie-rod end
Removal Note.......................... page J3—45
17. Stabilizer
18. Joint shaft
19. Driveshafi

Removal Note..........cc.............. page J3-45
20. Starter
21. Engine mount member

Removal Note ... page J3-47

22. Engine mount No.2

12. Propelier shaft 23. Clutch release cyiinder and clutch pipe
Removal Note......................... page J3-45 Removal Note........c......o.ooo page J3-47

13. Integrated stifiener 24. Transaxle and transfer unit

14. Crossmember Removal Note.............ocooe page J3-47

03UQJ2-017

03U0KX-159

93G0J3-732

Removal note
Propeller shaft

Caution
* Do not mark with a punch.

1. Mark the companion flange and the front yoke.
2. Mark the companion flange and the rear yoke.

3. Remove the propeller shatt.

Tie-rod end
1. Remove the cotter pin.

Caution
* Do not damage the dust boot.

2. Loosen the nut and disconnect the tie-rod end with the SST.

Driveshaft

Caution
* Do not damage the ball joint dust boot.

1. Remove the clinch bolts from the lower arm ball joints.

2. Pull the lower arms downward to separate them from the
knuckles.
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TRANSAXLE AND TRANSFER UNIT

Caution
* Do not damage the oil seal.

3. Separate the left driveshaft from the transaxle by prying with
a bar inserted between the shaft and the transaxle case.

Caution
» 1f the SST is not installied, the differential side gears
may become misaligned.

4. Slide the 88T into the differential side gear.

Center differential lock motor (BP SOHC)
1. Remove the set bolt.

2. Remove the center differential lock sensor switch.
3. Remove the plug, and turn the rod with a screwdriver.

4. Remove the center differential lock motor.
5. Remove the O-ring from the center differential lock moior.

03U0J3-024
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TRANSAXLE AND TRANSFER UNIT J3

Engine mounting member

- 1. Suspend the engine with the SST before removing the en-
/,l_ gine mounting member.

S

Clutch release cylinder

Caution
* Do not damage the clutch pipe.

1. Remove the bolts shown.
2. Lay aside the cluich release cylinder and the clutch pipe.

Q300J2-016 i
. Transaxle and transfer unit

f'—- 1. Use an engine hoist, and remove the transaxle and trans-

\ fer unit.

i
l

J3-47



J3 TRANSAXLE AND TRANSFER UNIT

DISASSEMBLY

Precaution

1. Clean the transaxle exterior thoroughly with a steam cleaner and/or cleaning solvent before disassembly.

2. Clean the removed parts (except sealed bearings) and all sealing surfaces with cleaning solvent, and dry
with compressed air. Clean out ali hoies and passages with a compressed air, and check that there are
no obstructions.

3. Wear eye protection when using compressed air to clean components.

S5th/Reverse Gear and Housing Parts

1. Measure the thrust clearance between 5th gear and the transaxle case, referring to Preinspection.
2. Disassmble in the order shown in the figure, referring to Disassembly Note.

3. Inspect ali parts and repair or replace as necessary.

@
|

63.~‘\§~ ,
NS AP
“ ROLL PIN,
B N N/Q REPLACE
s S R
ROLL PIN.
REPLACE \
WASHER, REPLACE
WASHER, PLAC
REPLACE ROLL PIN,
REPLACE

g ROLL PIN,
REPLACE

03U0J3-027
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J3

O I

=+ OO,

Ry

12.

13.

14,

15.

16.
17.

18.

19.

20.
21.
22.
23.
24.

28.
29
30.

. Clutch release bearing

Disassembly Note.................... page J3-50

. Clutch release fork

Disassembly Note..................... page J3-50

. Differential lock set boit
. Center differential lock switch (BP SOHC)
. Center differential lock motor (BP SOHC)

Disassembly Note.................. page J3-50

. Speedometer driven gear assembly
. Rear cover

. Locknut

. Spacer

. Locknut

. Primary reverse synchronizer gear

Inspect gear teeth for damage, wear, and
cracks
Synchronizer ring
Inspection................ccoc page J3-72
Secondary reverse synchronizer gear
Inspect gear teeth for damage, wear, and
cracks

Shift fork
Disassembly Note.................... page J3-51
Inspection..............coc page J3-73
Ciutch hub assembly
Disassembly Note..................... page J3-57
Inspection............cooccvvveiiie page J3-72
Synchronizer ring :
Inspection............ccco.ccccoi page J3-72
Primary 5Sth gear
tnspection................coo page J3-72

Secondary 5th gear
Inspect gear teeth for damage, wear, and
cracks

Gear sleeve
Inspection...........ccoeeeeeei

Intertock plate

Interiock pins

Neutrai switch

Back-up light switch

Top cover assembly
Disassembly Note .....................
Disassembiy..............................
Assembly ...

page J3-72

page J3-51
page J3-59
page J3-87

. Steel balls and springs
. Lock bolt
. Transaxle case assembty

Disassembiy Note.....................
Disassembly............................
Assembly ...
Interiock pin
Reverse idier gear shaft assembiy
Reverse idier gear
INSpaction........ceooocceiic

page J3-51
page J3-56
page J3-96

page J3-71

31.
32.
33.
34.
35.
36.
37.
38.

38.

40.
41.
42.
43.

44,
45,

46.
47.
48.
49.
0.

51.
52.

53.

54.
56.

57.
39.

60.
61.

Reverse idler gear support

Reverse idler gear shaft

Bolt

Steel ball, spring, and bolt (BP DOHC Turbo)

Shift rod assembily

Shift rod end

Shift rod

Primary shaft assembty
Disassembly Note..................... page J3-52
Disassembly ... page J3-61
Assembly ... page J3-92

Secondary shaft assembly

Disassembly Note..................... page J3-83
Disassembiy ....................c.ococ.... page J3-52
Assembly ... page J3-89

Shift fork assembly (3rd/4th)

Shift fork assembly (1st/2nd)

Shift gate

Front and center differential assembiy

Disassembly Note .................... page J3-52
Disassembly.............ccccovvveei.. page J3-66
Assembly ... page J3-83
Idler gear assembly
Disassembly .............................. page J3-68
Assembly ... page J3-82
Center differentiai lock shift fork
Disassembly ... page J3-66
Assembly ..., page J3-83
Shift fork (3rd/4th)
Inspection................coooeeiin page J3-72
Shift rod (3rd/4th)
Shift rod end
Shift fork (1st/2nd)
Inspection...........oooovevveeee page J3-72
Shift rod (1st/2nd)
Dynamic damper assembly
Transfer carrier assembly
Disassembly............coocoooeevee page J3-69
Assembly ..o page J3-76
Clutch housing assembly
Disassembly............cocccooevinn . page J3-56
ASSeMbBIY ..o page J3-96
O-ring
. Speedometer driven gear
Oil seal
Disassembly Note.................... page J3-53
On-vehicle........cccoooovvi page J3-53
Speedometer sleeve
. Synchronizer key spring
Clutech hub sleeve
Inspection.............coocoo page J3-72
Synchronizer key
Clutch hub
83G0J3-734

J3-48
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03U0J3-028

03U0J3-030

03U0J3-031

J3-50

Q3uU0J3-033

Preinspection

5th gear thrust clearance

1. Mount the transaxle and transfer carrier on the SST.
2. Remove the rear cover.

3. Measure the 5th gear thrust clearance with a dial indicator.

Clearance: 0.1—0.22mm (0.0039—0.0087 in}
Maximum : 0.27mm (0.0106 in)

4 i the clearance exceeds the maximum, check the contact
surfaces of 5th gear and the clutch hub. Repiace worn or
damaged parts.

Disassembly note

Clutch release bearing, clutch release fork
1. Slide the clutch release fork to the boot.

2. Remove the clutch release bearing.

3. Remove the clutch release fork.

Center differential lock motor (BP SOHC)
1. Remove the set bok.

2. Remove the plug and turn the differential lock shift rod 180°
clockwise with screwdriver.
3. Remove the differential lock assembly.
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Shift fork, cluich hub assembly

1. Lock the primary shaft with the SST.

2. Shift to 1st or 2nd gear to lock the rotation of the primary
shaft.

Caution
* Do not reuse the removed locknut.

3. Uncrimp the tabs of the iocknuts.
4. Remove the locknuis from the primary and secondary
shafts.

03U0J3-034

5. Remove the shift fork together with the clutch hub assembly.

03U0J3-035

Top cover assembly

1. Remove the top cover assembly.

2. Remove the springs.

3. Remove the steel balls with a magnet.

Transaxle case assembly
1. Remove the bott. (BP SOHC)

2. Remove the bolts and transaxle case by tapping lightly with
a plastic hammer.
3. Remove the magnet.

03U0J3-038
J3-51
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Primary shaft assembly, secondary shaft assembly,
front and center differential assembly

1. Lean the clutch housing as shown.

03U0J3-039

. Hold the front differential assembly and the idier gear as-

sembly so that primary shaft and secondary shaft can be
removed.

S
‘ ' I
# A 7 ,K\“ ‘\ \

/

{/
g

03U0J3-040

. Remove the primary shaft assembly, secondary shaft as-
sembly and shift fork assembly together.

4. Remove the shift gate.

5. Remove the front and center differentiat assembly, idler gear

assembly and center differential lock shift fork assembity to- i
gether.

03U0J3-043
J3-52
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G3U0J1-034

030J3-044

03U0J3-045

ieed

03U0J3-048

—e—— —o— @ —§

D
LD

Q3U0J3-047

Oil seal (Speedometer gear case)
1. Remove the oil seai as shown in the figure.

Oil seal (Driveshaft)

Replacement (On-vehicie)

1. Jack up the vehicle and support it with safety stands.
2. Drain the transaxie oil.

3. Remove the concerned front wheel.

4. Remove the splash shieid.

5. Separate the front stabilizer from the lower arm.

Caution
¢ Do not damage the dust boots.

6. Remove the clinch bolt and pull the lower arm downward.
Separate the knuckle from the lower arm bali joint.
7. Loosen the nut and disconnect the tie-rod end with the SST.

Caution
¢ Do not subject the tripod joint to shock when remov-
ing the driveshaft.

8. Disconnect the driveshatit from the transaxie by prying with

a bar inserted between the outer ring and the transaxle.
9. Suspend the driveshaft with a rope.

10. Remove the oil seal with a screwdriver.
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49 G030 795

03U0J3-051

J3-54

1.

12.
13.

14.

15.

16.

Note
¢ Tap in until the oil seal installer contacts the case.
* Coat the oil seal iip with transaxle oil.

Tap the new oil seal into the transaxle case with the SST.

Replace the driveshaft end clip with a new one. Insert the
driveshaft with the end-gap of the clip facing upward.
Install the joint shaft.

Tightening torque:
42—62 N'm (4.3—6.3 m-kg, 31—46 fi-lb)

install the lower arm ball joint to the knuckle and tighten.

Tightening torque:
43—54 N'm (4.4—5.5 m-kg, 32—40 ft-ib)

Insialt the fie-rod end 1o the knuckle and tighten it.

Tightening torque:
29—44 Nm (3.0—4.5 m-kg, 22—33 ft-lb)

Install a new gasket, and the drain piug, and add the speci-
fied oit from check plug port.

' Tightening torque:

39—59 N-m (4.0—6.0 m-kg, 29—43 ft-Ib)
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Clutch Housing and Transaxie Case Components

Caution
* Do not remove an oil seal if not necessary.

1. Disassembile in the order shown in the figure, referring tc Disassembly Note.
2. inspect all parts and repair or repiace as necessary.

b

WASHER, REPLACE (0 REPLACE

O3U0J3-052

J3-56
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—

12.
13.

14,

-

15.
16.
17.
18.
19,
20.
21.
22.

23

OO A WN =

. Plug
Piug
. Oil guide
. Bearing outer race
Diaphragm spring
. Adjustment shim
. Bearing outer race
. Diaphragm spring
. Adjustment shim
. Oil seal
Disassembly Note .....................
. Bearing outer race
Adjustment shim
Bearing outer race (idier gear side)
Disassembly Note ..................... page J3-58
Adjustment shim
Transaxie case
Dust cover
Ventilator covers
Plug
Magnet
Oil guide
Baffle
Bolt
. Alr breather dust boot and air breather

page J3-57

03U0J3-055

24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

Air breather

Baffie

Lever set spring and steel balt
Reverse lever support
Bearing outer race

Qil seal

Bearing outer race

Disassembly Note.................... page J3-58
Funnel
Disassembiy Note..................... page J3-58

Bearing outer race
Bearing outer race
(Front and center differential side)
Disassembly Note..................... page J3-57
Oii seal
Disassembly Note .....................
Pivot pin
Plug
Oil seal
Disassembly Note.....................
Oil seal (BP Turbo)
Disassembly Note.....................
Front cover
Clutch housing

page J3--57

page J3-57
page J3-64

93G0OJ3-737

Disassembly Note
Oil seal
1. Remove the oil seal with a screwdriver.

Bearing outer race (Front and center differential side)
1. Remove the bearing outer race with a screwdriver.

J3-57
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49 WD32 2AD

93G0J3-738

/

93G0J3-738

J3-58

Bearing outer race (ldler gear side)
1. Remove the bearing outer race with a SST.

Funnel, bearing outer race

Note
* Remove the bearing outer race with a screwdriver
if necessary.
(1) Insert a screwdriver between the clutch hous-
ing and bearing outer race.
(2) Pry the bearing outer race free.

1. Remove the bearing outer race by lifting out the funnel and
race together.

Oil seal (BP DOHC Turbo)
1. Remove the oil seal with a screwdriver.
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Top Cover Assembly
1. Disassembile in the order shown in the figure, referring tc Disassembly Note.

ROLL PIN, REPLACE

®

A N

o~

. Inner seiect lever
. Select iaver
. Roll pin

Disassembly Note

. Retaining rings

Disassembly Note

. Shift lever

Boot

. Inner shift lever
. Washer

page J3—66

page J3—66

93GCJ3-740

8. Springs
Disassembly Note..................... page J3-66
10. Guide springs
11. Base plate assembily
12. Reverse gate spring
13. Oil seal
Disassembly Note.................cel. page J3-66
14. Oil seal (Select lever side)
1&. Top cover

J3--58
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Disassembly note

Roll pin

1. Siide the inner shift cover to the boot side.
2. Remove the rolil pin.

C3U043-059

Retaining rings
1. Slide the guide spring and remove the retaining ring.
2. Remove the inner shift lever.

03U0J3-060

Oit seal
1. Remove the oil seal with a screwdriver.

03U0J3-061

Springs

Caution
* Do not confuse the springs.
The boot side spring is shortest.

Note
+ Mark the springs as shown.

J
03U0J3-062

J3-60
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Primary Shaft Assembiy

1. Measure the thrust clearance of all gears before disassembly, referring to Preinspection.
2. Disassembile in the order shown in the figure, referring to Disassembly Note.

6] ss |

1. Bearing inner race (4th gear end)

Preinspection ........ccoccc e page J3-62
- Disassembiy Note.................... page J3-62
2. 4th gear
Inspection................................ page J3-72
3. Synchronizer ring (4th)
Inspection............... page J3-72

4. Retaining ring
5. Clutch hub assembly (3rd/4th)

Disassembly Note..................... page J3-62

INSPECHON. ... page J3-72
6. Synchronizer ring (3rd)

Inspection.............ccoe page J3-72

93G0J3-741
7.3rd gear
Preinspechion ........cco.ccovcien page J3-62
Inspection........cccoccciiiinin page J3-72
8. Bearing inner race (Primary shaft end)
Disassembly Note..................... page J3-72
9. Primary shaft
Inspection........coooii page J3-73
10. Synchronizer springs
11. Synchronizer keys
12. Clutch hub
13. Cluich hub sleeve
J3—61
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03U0J3-064

=
49 F401 3664 g 39 8052 373

/

J

L

<A

U

= |

03U0J3-066

49 0636 145

[ |

03UDJ2-044

49 0B39 425C

ird
pm— | g}

e =l I AT
 M— -‘ -

J3—62

03U0J2-045

Preinspection
1. Measure the clearance between the 4th gear and bearing
inner race.

Clearance: 0.165—0.365mm (0.0064—0.0144 in)
Maximum: 0.415mm (0.0163 in)

2. Measure the clearance between the 3rd gear and 2nd gear.

Clearance: 0.05—0.20mm (0.002—0.008 in)
Maximum : 0.25mm (0.010 in)

Disassembly note
Bearing inner race {(4th gear end)

Caution
+ Hold the shaft with one hand so that it does not fall.

1. Remove the bearing inner race with the SST.

Clutch hub assembly (3rd/4th), synchronizer ring (3rd)
and 3rd gear
1. Remove the retaining ring.

Caution
+* Hold the shaft with one hand so that it does not fall.

2. Remove the clutch hub assembly (3rd/4th) synchronizer ring
(3rd) and 3rd gear with ihe SST.

Bearing inner race (Primary shaft end)
1. Remove the bearing inner race with the SST.

’
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Secondary Shaft Assembly

1. Measure the thrust ciearance of all gears before disassembly, referring to Preinspection.
2. Disassemble in the order shown in the figure, referring to Disassembly Note.

S

REPLACE

1. Bearing inner race

Disassembly Note..................... page J3-64
2. 4th gear

Disassembly Note.................... page J3-64
3. Retaining ring «
4. 3rd gear

Disassembly Note.................... page J3-64
5.2nd gear

Disassembly Note..................... page J3--64

InSpection..........ccocoveeie page J3-72

8. Double cone assembly (BP DOHC Turbo)

7. Synchrenizer ring (BP SOHC)
Inspection.................o..... page J3~-72

8. Retaining ring

9. Ciutch hub assembly (1st/2nd)

Disassembly Note..................... page J3—64
Inspection........cccccooeeeL, page J3-73
10. Doubie cone assembly (BP Turbo)
Disassembty Note..................... page J3—-64
inspection.............ce L page J3-72

93G0J3-742
11.8ynchronizer ring (BP SOHC)
12. 1st gear
INSPeCtioN.....cceeveeeeicc page J3-72

13. Bearing inner race
Inspect for wear, damage and rough

rotation

Disassembly Note........c.coveeeee. . page J3-65
14. Secondary shaft

Inspection............coooieiieei L page J3-74

15. Synchronizer key spring

16. Clutch hub sleeve (1st/2nd)

17. Synchronizer keys

18. Clutch hub (1st/2nd)

19. Synchronizer ring (BP DCHC Turbo)
20. Double cone (BP DOHC Turbo)

21. Inner cone (BP DOHC Turbo)

J3—-63
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0330J2-035
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03U0J2-036

49 D636 145

03U0J2-039

03150J2-040

J3-64

93G0J3-743

Preinspection

Thrust clearance

1. Measure the clearance between the 2nd gear and secon-
dary 3rd gear.

Clearance: 0.175—0.455mm (0.0069—0.0179 in)
Maximum : 0.505mm (0.0198 in)

2. Measure the clearance between the 1st gear and differen-
tial drive gear.

Clearance: 0.05—0.28mm (0.002—0.011 in}
Maximum : 0.33mm (0.0130 in)

Disassembly note
Bearing inner race and secondary 4th gear

Caution :
» Hold the shaft with one hand so that it does not fall.

1. Remove the bearing inner race and secondary 4th gear with
the SST.

Secondary 3rd gear and 2nd gear
1. Remove the retaining ring.
2. Shift the gears to 1st gear.

Caution
+» Hold the shaft with one hand so that it does not fall.

3. Remove the secondary 3rd gear and 2nd gear with the SST.

Clutch hub assembly {1st/2nd), synchronizer ring (1st)
or double cone assembly (BP DOHC Turbo), and 1st gear
1. Remove the retaining ring.

Caution
* Hold the shaft with one hand so that it does not fall.

2. Remove the ciutch hub assembly (1st/2nd), synchronizer
ring (1st) or double cone assembiy (BP DOHC Turbo), and
1st gear with a press.
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49 F401 366A

48 B092 374
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Bearing inner race (Secondary shaft end)

Caution

¢ Hold the shaft with one hand so that it does not fall.

1. Remove the bearing inner race with the SST.

J3-865
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Front and Center Differential Assembly

1. Disassemble in the order shown in the figure, referring to Disassembly Note.
2. Inspect all parts and repair or replace as necessary.

3. Inspect all bearings for damage and rough rotation, and replace as necessary.

SNAP RING, REPLACE

03U0.J3-068
J3-66
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. Center differentiat lock shift fork
. Center differenitial lock shift rod
. Bearing inner race (Gear sleeve side)
Disassembiy Note.....................
. Differential lock gear sieeve
. Differential lock hub
Inspect for damage and wear
. Gear case needle bearing
. Ring gear case
Inspect gear testh for wear and cracks

~ M [S2 08N wWn =

page J3-67

16.
17.
18.

Thrust washer
Gear case needle bearing
Sun gear
Inspect gear teeth for wear and cracks
Gear case needie bearing
Planetary carrier
Inspect gears for wear, cracks and rough
rotation
Gear case needle bearings
Differential gear case sieeve

19.
20.

21.
22.

8. Gear case needle bearing Disassembly Note.................... page J3-67
9. Differential lock thrust washer 23. Pinion shaft
10. Front differential gear case 24. Washers
11. Gear case needle bearings 25. Pinion gears
12. Gear case needle bearing Inspect gear teeth for wear and cracks
13. Bearing inner race (Sun gear side) 26. Side gears
Disassembly Note.................... page J3-67 inspect gear teeth for wear and cracks
4. Viscous coupling (BP DOHC Turbo) 27. Washers
15. Spacer (BP SOHC) 93G0.3-744

03U0J3-070

03U0J3-071

—
03U0J3-072

Disassembly note
Bearing inner race (Differential lock gear sleeve side)

Caution
* Hold the front differential gear case with one hand
so that it does not fall.

1. Remove the bearing inner race.

Bearing inner race (Sun gear side)
Caution
* Hold the front differential gear case with one hand
so that it does not fall.

1. Remove the bearing inner race.

Differential gear case sleeve
Caution
* Hold the front differential gear case with one hand
so that it does not fall.

1. Remove the gear case sleeve with a press.

J3-67
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idler Gear Assembly
1. Disassemble in the order shown in the fig
2. Inspect all parts and repair or replace as

ure, referring to Disassembly Note.
necessary.

3)REPLACE

1. Bearing inner race (Idler gear side)
Disassembly Note..................... page J
2. ldler gear

Inspect gear teeth for wear and cracks

03U0J3-074

PLATE

49 HO28 202

1
USRIV Y

it
|\ i

03U0J3-075

J3-68

83G0J3-745
3. O-ring
3-68 4. Joini sleeve

5. Bearing inner race (Joint sleeve side)
Disassembly Note..................... page J3—68

Bearing inner race (ldler gear side)

1. Fit a punch through a hole in the idler gear and tap off the
bearing inner race.

Bearing inner race (Joint sleeve side)

Caution
* Hold the shaft with one hand so that it does not fall.

1. Remove the bearing inner race with the SST.
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Transfer Carrier Assembly

1. Disassembie in the order shown in the figure, referring 1o Disassembly Note.
2. Inspect all parts and repair or replace as necessary.

o~ Mm

11.
12.

LAY

. Transfer carrier

Disassembly Note..................... page J3-70
Bolts

. Lock plates
. Bearing caps
. Adjusting screws

Disassembly Note..................... page J3-70

. Side bearings
. Ring gear assembty
. Nut

Disassembly Note.............c....... page J3-70

. Washer
. Companion fiange

Disassemnbly Note..................... page J3—-70
Oil seal
Drive pinion

Disassembly Note.................... page J3-70

13.
14.
158.

16.
17.

18.

19.

20.
21.

23G0J3-746

Bearing inner race
Inspect for damage and rough rotation
Collapsible spacer (BP SOHC)
Collapsible spacer (BP DOHC Turbo)
Spacer (BP DOHC Turbo)
Bearing outer race
Disassembly Note..................... page J3~-70
Inspect for damage and rough rotation
Bearing inner race (Drive pinion)
Disassembly Note..................... page J3-71
Inspect for damage and rough rotation
Spacer

Bearing inner races (Side bearing) :
Disassembly Note..................... page J3—-71
Ring gear
J3—69
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03U0J3-078

49 5120 710

03U0J3-078

49 0839 425C

03U0J3-080
J3-70

Disassembly Note
Transfer carrier :
1. Mark one bearing cap and the carrier for proper reassembly.

Adiusting screw
1. Mark one adjusting screw and the carrier for proper reas-
sembly.

Nut

1. Hold the companion flange with the SST and remove the
nut.

Companion flange
1. Remove the companion flange with the SST.

Drive pinion
1. Push out the drive pinion by aitaching a miscelianeous nut
to the drive pinion and tapping it with a copper hammer.

Bearing outer race

Note

* [dentify the bearing outer races for proper reas-
sembly.

1. Remove the bearing outer races by alternately tapping the
races at the two grooves in the carrier.
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03UCJ3-218

Bearing inner race (Drive pinion)
Note
* Support the drive pinion by hand so that it does not
fall.

1. Remove the bearing with the SST.

Bearing inner races (Side bearing)

Note
* Support the ring gear by hand so that it does not fall.

1. Remove the bearing inner race with the SST.

J3-71
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INSPECTION
Inspect all parts and repair or replace as necessary.

Gears (1st, 2nd, 3rd, 4th)

1. Inspect the synchronizer cones for wear.

2. Inspect the individual gear teeth for damage, wear, and
cracks.

3. Inspect the synchronizer ring maiching teeth for damage
and wear.

Synchronizer ring (BP SOHC), gear (1st, 2nd, 3rd, 4th)

1. Inspect the individual synchronizer ring teeth for damage,
wear, and cracks.

2. Inspect the taper surface for wear and cracks.

93G0J3-748

Note
* Set the synchronizer ring squarely in the gear; then
measure around the circumference.

3. Measure the clearance between the synchronizer ring and
flank surface of the gear.

Standard clearance: 1.02—1.98mm (0.040—0.078 in)
Minimum: 0.50mm (0.020 in)

93G0J43-749

Double cone assembly (BP DOHC Turbo), gear (1st, 2nd)

1. inspect the individual synchronizer ring double cone and
inner cone teeth for damage, wear, and cracks.

2. Inspect the taper surface for wear and cracks.

83G0J3-750

Note

* Set the synchronizer ring, double cone and inner
cone squarely in the gear; then measure around the 1
Circumference.

* Replace the double cone, inner cone and syn-
chronizer ring as one assembly.

3. Measure the clearance between the synchronizer ring and
flank surface of the gear.

Standard clearance: 1.5mm {0.059 in}
VTR 7Y Minimum: 0.8mm (0.031 in)

J3-72
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03U0J3-084

03UCJ3-219

03U0J3-220

Q3u0J2-115

AT OIL SEAL
POSITION

03UQJ3-085

Clutch hub assembly

1. Inspect the clutch hub sieeve and hub operation.

2. Inspect the indivigua! gear teeth for damage, wear, and
cracks.

3. Inspect the synchronizer keys for damage, wear, and
cracks.

Shift fork
1. Measure the clearance between hub sleeve and shift fork.
Ciearance
mm (in)
Standard Maximum
1sv2nd | 0.10—0.358 (0.004—0.014) 0.858 (0.034)
3rd/dth | 0.10—0.40 (0.004—0.016) 0.90 (0.035)
5thiRev. | 0.10—0.40 (0.004—0.016) ! .80 (0.035)

Reverse idler gear and reverse lever

1. Inspect gear ieeth for damage, wear, and cracks.

2. Measure the clearance between the reverse idler gear bush-
ing and the reverse lever.

Standard clearance:
©.095—0.345mm (0.0037—0.0136 in)
Maximum: 0.845mm (0.0333 in)

Bearing
1. Inspect for damage and rough rotation.

Primary Shaft and Secondary Shaft

1. Inspect the gear contact surface for damage and wear.
2. Inspect the splines for damage and wear.

3. Inspect the gear teeth for damage, wear, and cracks.
4_Inspect the oil passage for clogging.

5. Inspect the shaft gear runout.

Primary shaft gear runout: 0.05mm (0.002 in)

J3-73
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Q3U0J3-221

4TH 38D

03UCJ3-222

ETEE

03U0J3-086

03U0J3-087
J3-74

Secondary shaft gear runout: 0.015mm (0.0006 in)

Note

» |f the shaft gear is replaced, adjust the bearing
preload.

8. Oil clearance between shaft gears and gears.

Qil Clearance

mim (in}

Shaft
(Outer dia)

Gear
(inner dia.)

Sieeve
(Outer dia.)

Qil clearance

. ist

38.445—39.470
{1.553—1.554)

39.500~-39.525
{1.555—1.5586)

2nd

34.945—34.970
(1.376—1.377)

35.000—35.025
(1.378—1.379)

3rd

35.945—35.970
(1.415—1.416)

36.000—36.025
(1.417—1.418)

0.03—0.08
{0.001—0.003)

4th

30.945—230.970
(1.218—1.219)

31.000—31.025
{1.220—1.221)

5th

34.000—34.025
(1.339—1.400)

33.945—33.970
(1.336—1.337)

Differential Lock Gear Sleeve
1. Measure the clearance between the gear sleeve groove and
shift fork.

Standard clearance: 0.15—0.50mm (0.006—0.02 in)
Maximum: 1.0mm (0.394 in)

2. Ingpect for damage and rough rotation.
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ASSEMBLY
Precaution

1. All O-rings and gaskets must be replaced with the new ones supplied in the overhaul Kit.
2. Veriiy that ali parts are completely clean before assembly.
3. Assemble parts within 10 minutes after applying sealant.
Allow ail sealant to cure at least 30 minutes after assembly before filling the transaxie with transaxle oil.
4. Bearing outer races and inner races must be replaced as assembilies.

OO0

(18T (2ND) (SRD/4TH}

Q) O—

(5TH) (REVERSE)|; ]

e
03U0J3-083
E—

&

........

03U0J3-223

03U0J1-066

SYNCHRONIZER RING

W A BC ALV BTI TR VLA T T TS

LY ey

CLUTCH HUB SLEEVE

SYNCHRONIZER KEY

—

03U041-067

Clutch hub assembly

Note

03U0J3-088

e Synchronizer ring diameters are as follows.

mm {in}
ist and 2nd 67.7 (2.685)
3rd and 4th 67.7 (2.665)
5th and Reverse 55.7 (2.182)

e Synchronizer key dimensions are as follows.

mm (in}
® @ @
1st/2nd 18.00 {0.748) 4.25 (0.167) 5.00 (0.197)
3ra/dth 17.00 (0.669) 4.25 (0.167} 5.00 (0.187)
5th 17.00 (0.669) 4.25 (0.167) 5.00 (0.187)

1. Install the synchronizer key springs in the clutch hub with
the hooks in the grooves to hold the three synchronizer keys

in place.

2. Align the synchronizer ring grooves with the synchronizer

key during assembly.

J3-75
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Transfer Carrier Assembly
1. Assemble in the reverse order of disassembly, referring to Assembly Note.

18—25 (1.8—2.6, 13—19)

68—88 (6.9—9.1, 50-—58)

117—176 (12—18, 86—130)

Nm (m-kg, ft-Ib)

FS OV V]

OWoW~D (&2}

J3—

. Bearing inner races (Side bearing)

Assembly Note.......................... page J3-77
. Ring gear
. Transfer carrier
. Spacer

Assembly Note........................ page J3-78

- Bearing inner race {Drive pinion side)

Assemnbly Note....................... page J3-78

. Spacer (BP DOHC Turbo)

. Coliapsible spacer (BP DOHC Turbo)
. Collapsible spacer (BP SOHC)

. Bearing outer race

. Drive pinion

Assembly Note page J3—77

. Bearing inner race

78

12.
13.

14.
13.

16.
17.
18.

19,
20.
. Lock plates
22.

93G0J3-752

Qil seal (Companion flange)

Assembly Note............coooevvieines page J3-79
Companion fiange

Assembly Note...................... page J3-79
Washer
Nut (Companion fiange)

Assembly Note....................... page J3-85
Ring gear assembiy
Bearing outer races (Side bearing)
Adjusting screws

Assembly Note.........ooooienn. page J3-80
Bearing caps
Bolts

Bolts
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49 F401 331
49 F401 337A

- G3U0J3-092

93G0J3-753
49 0727 570 49 B531 565
49 B531 567
49 0650 555
03U0MX-868
49 0660 555

DRIVE PINION MODEL / SPACER

BT A\

BEARING INNER
RACE

BEARING INNER
RACE
49 8531 567

/ COMPANION
FLANGE

WASHER
NUT

49 8531 565 ﬁr

L

03U0MX-870

Assembly note
Bearing inner races (Side bearing)
1. Install the bearing with the SST.

Bearing outer races
1. Instalt the front and rear bearing outer races with the SST.

Adjustment of pinion height
1. Adjust the drive pinion height as follows with the SST.

Note
s Use the spacer that was removed.
¢ Do not install the collapsible spacer.

a) Install the bearing inner race (rear), spacer, O-ring and SST.
b) Install the bearing inner race (front}, companion flange,

washer, and nut.
c) Tighten the nut just enough so that the SST can be turned

by hand.

J3-77
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49 0727 570

S7UOMX-082

49 B531 555
O3UOMX-871
@
!
O
i
@
03U0.3-094
Mark Thickness Mark Thickness
08 3.08mm 29 3.29mm
(0.1213 in) (0.1295 in)
11 3.11mm 32 3.32mm
(0.1224 iny {0.1307 inm)
14 3.14mm 35 3.35mm
{0.1236 in) (0.1319 in)
17 3.17mm 3B 3.38mm
(0.1248 in) (0.1331 in)
20 3.20mm 41 3.41mm
(0.1260 in) (0.1343 in}
23 3.23mm 44 3.44mm
(0.1271 in} (0.1354 i)
26 3.26mm 47 3.47mm
(0.1283 in) (0.1366 in}
87UOMX-085
\ =
/////, 49 F401 331
49 F4D1 336B
03U043-095

J3-78

d) Place the SST on a surface plate and set the dial indicator
to ““Zero'.

e) Piace the SST atop the drive pinion mode!. Set the gauge
body atop the gauge block.

f) Place the feeler of the dial indicator so that it contacts where
the bearing inner race (side bearing) is instalied in the car-
rier. Measure the iowest position on the left and right sides
of the carrier.

g) Average the values obtained in Step 1.

Specification: Omm (0 in)

h) If it is not within specification, adjust the pinion height by
selection of a spacer. :

Note

¢ Spacers are available in increments of 0.03mm. Se-
lect the spacer thickness that is closest to that
necessary.

Adjustment of drive pinion preload
1. Install the spacer.

Note

* Install the spacer selected from the pinion height
adjustment above, being careful that the installa-
tion direction is correct.

¢ Press the bearing on until the force required sud-
denly increases.

2. Press the bearing inner race (rear bearing) on with the SST.

-
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03UJOMX-873

03U0J3-086

49 U027 003

| SO
Vit 12N

03U0MX-875

03UJ0J3-097

Caution
¢ Do not install the oil seal.

. Install the collapsible spacer.
. Install the drive pinion assembly.
. Install the companion flange, and tighten the flange nut.

U b W

Tightening torque: 117 N-m (12 m-kg, 86 fi-lb)

6. Turn the companion flange by hand o seat the bearing.
7. Measure the drive pinion preload.

Adjust the preload by tightening the flange nut.

Preload:
1.00—1.56 Nm (10—16 cm-kg, 8.7—13.8 in-lb)

Tightening torque:
117—176 Nm (12—18 m-kg, 86—130 fi-lb)

If the specified preload cannot be obtained, repiace the col-
lapsible spacer with a new one and check again.
8. Remove the nut, washer, and companion flange.

Oil seal (Companion flange)

Caution
* Apply differential oi! to the oil seal lip.

1. Tap a new oil seal into the differential carrier with the SST.

Companion flange

1. Apply a light coat of grease to the end face of the compan-
ion flange.

Nut (Companion flange)
1. Adjust the preload by tightening the flange nut.

Preload:
1.00—1.56 Nm (10—16 cm-kg, 8.7—13.8 in-Ib)

Tightening torque:
117—176 N-m (12—18 cm-kg, 86—130 in-lb)

J3-79
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Q3U0J3-098

] R @Il
Qyﬁ%yl

ity | -

race V2l
_g-\:ﬁ%g‘*

-

03U0J3-215

83G0J3-754

RED LEAD

C3UOMX-B83

J3-80

Adjustment of Backlash
1. Position the idler gear assembly in the carrier.

2 Install the differential bearing caps making sure that the
marks on the cap and carrier agree.

3. Loosely tighten the bearing cap bolts on each side and ad-
just the backiash by turning ihe adjusting screws with the
SST.

4. Mark the ring gear at four points at approx. 90° intervals
on the ring gear and mount a dial indicator o the carrier
so that the feeler comes in contact at a 90° angie with one
of the ring gear teeth.

5. Check the backlash at the three other marked points, and
make sure the minimum backiash is above 0.05mm
(0.0026 in) and the difference between the maximum and
minimum is less than 0.07mm (0.0028 in).

6. Tighten the adjusting screws equally until the distance be-
tween the pilot sections on the bearing caps is as specified.

Specified distance:
142.137—142.200mm (5.596—5.599 in)

Note ‘

« When adjusting the differential bearing preload, be
careful not to affect the backlash of the drive pin-
ion and ring gear.

Tightening torque:
18—25 Nm (1.8—2.6 m-kg, 13—19 fi-ib)

Inspection and adjustment of teeth contact

1. Coat both surfaces of 6—8 teeth of the ring gear with a uni-
formly thin coat of red lead.

2. While moving the ring gear back and forth by hand, rotate
the drive pinion several times and check the tooth contact.

3. If the tooth contact is good, wipe off the red lead.

4 If it is not good, readijust the pinion height, and then read-
just the backlash.
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{1} Toe and flank contact
TOE CONTACT FLANK CONTACT Replace the spacer with a thinner one to move the drive
pinion outward.

63G09X-385

(2) Heel and face contact

Replace the spacer with a thicker one 10 bring the drive
HEEL CONTACT FACE CONTACT pinion inward.

IMUOMX-0DE8

J3—-81
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Idler Gear Assembly
1. Assembie in the reverse order of disassembly, referring to Assembly Note.

(8) NEW

9330J3-755
1. Bearing inner race {Joint sieeve side) 4. ldler gear
Assembly Note........c.cooeeeienenn.. page J3-82 5. Bearing inner race (ldier gear side)
2. Joint sleeve Assembly Note....c..ccooovvveeienens, page J3-82
3. O-ring

Assembly note
Bearing inner race (Joint sleeve side)

PLATE 1. install the bearing with the SST.
a—
Q3U0J3-102
Bearing inner race (ldier gear side) ,
1. Install the bearing with the SST. “

49 G030 338

03U0J3-103
J3-82
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Front and Center Differential Assembly
1. Assemble in the reverse order of disassembly, referring to Assembly Note.

6 SNAP RING, NEW

- 7

W N -

. Front differential gear case
. Washers
. Side gears

Assembly Note..............cccoe . page J3-84

. Pinion gears

Assembly Note...........co.ceeooeiee. page J3-84

. Washers
. Pinion shaft
. Front differential gear case sleeve

Assembly Note page J3-84

. Needle bearings

. Planetary carrier assembly
. Needle bearing

. Sun gear

. Needle bearing

. Washer

. Spacer (BP SOHC)

15.
16.

17.
18.
19.

20.
21.
22.
. Differential tock gear hub
24.
25.

26.
27.

93G0J3-756

Viscous coupling {BP DOHC Turbo)
Bearing inner race (Sun gear side)
Assembly Note..............coceeennen. page J3-86
Needle bearings
Needle bearing
Washer
Assemnbly Note................... page J3-85
Needie bearing
Front ring gear
Needie bearing

Differential lock gear sleeve

Bearing inner race (Gear sleeve side)
Assembly Note..................co... page J3-86

Center differential lock shift rod

Center differential lock shift fork

J3-83
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49 B027 001

03U0J3-106

63GO7C-141

Q300J3-107

inNgarmn bt
A
13 L)

63G07C-143

J3—-84

Q3U0J3-108

Side gears, pinion gears
1. Install the side gears and washers, and fix them with the
SST.

2. Install a pinion gear and turn it 180°.

Note
* Do not install the washer at this time.

3. instali the other pinion gear anc washer.
4. Turn the pinion gear and washer 150°.
5. install the washer under the opposite pinion gear.

6. Align the pinion shaft hoies of the pinion gears with the
differential gear case.

Front differential case sleeve
1. Install the front differential case sleeve with a press as shown
in the figure.
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"I
(:;;;;;:\Kg T,
N

.

03UGJ3-110

49 Fa01 32

49 G030 338

03U0J3-111

SMALL-SIZE

PART No. GODO 27 518

PART No. GODO 27 518
D D LARGE-SIZE

PART No. GODO 27 517

D MEDIUM-SIZE

03U043-225

MEDIUM-SIZE NEEDLE
BEARING CAN
BE INSTALLED

BEARING CAN NOT
BE INSTALLED

MEASURE CLEARANCE SELECT SMALL-SIZE
WITH FEELER GAUGE _NEEDLE BEARING

MEDIUM-SIZE NEEDLE

(PART No. GODO 27 519)

G3U0J3-226

Adjustment of sun gear clearance )
1. Install the washer (4.3mm) onto the gear case with the SST.

2. Set a dial indicator onto the gear case and measure the sun
gear thrust clearance.

Clearance: 0.1—0.3mm (0.0003—0.0118 in)

3. If the clearance is not within specification, select the prop-
er washer from the chart below.

Washer thickness mm (in)

3.5 (0.137)
3.7 (0.145)
.9 (0.153)
1 (0.1614)
3 (0.1692)

Measured ciearance mm {in)

0.9—1.1 (0.0354—0.0433)
0.7—0.9 (0.0275—0.0354)
0.5—0.7 (0.0196—0.0275) 3
0.3—0.5 (0.0118—0.0196) 4.
€.1—0.3 (0.0003—0.0118) 4,

Bearing inner race (Sun gear side)
1. Install the bearing inner race with the SST.

Adjustment of front differential gear case radial
clearance
1. Install the front difierential gear case into the ring gear case.

Note

* Available gear case needle bearing part numbers.
Small..... GoDO 27 519
Medium . GODO 27 518
Large..... GODO 27 517

2. Verify that the medium-size gear case needle bearing can
be installed.
3. If can not, install the smali-size gear case needle bearing.

J3-85
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4. if the medium-size gear case needle bearing can be in-
stalled, measure the clearance between the ring gear case
and the needle bearing.

03U0J3-227

5. If the clearance exceeds 0.06mm (0.002 in), install the large-
size gear case needle bearing.

CAN INSERT THE
CAN NOT INSERT FEELER
GAUGE 0.06mm (0.002 in) g ACKNESS GAUGE

0.06mm (0.002 in)

USE MEDIUM-SIZE USE LARGE-SIZE
NEEDLE BEARING NEEDLE BEARING
(PART No. GODO 27 518) (PART No. GODO 27 517)

Q3U0J3-228

Adjustment of front ring gear clearance

1. Install the washer and front differential gear case.

2. Install the needie bearing and differential lock hub.

3. Measure the clearance between the front ring gear and nee-
dle bearing.

Clearance: 0.15—0.30mm (0.0059—0.0118 in)

4. If the clearance is not within specification, select the prop-
er washer from the chart below.

030U0J3-114
Washer thickness mm {(in}
1.20 (0.0472) 1.35 (0.0537) 1.50 (0.0530)
1.65 {0.0649) 1.80 (0.0708)
G030 338 Bearing inner race (Gear sleeve side)
1. Install the bearing inner race with the SST.
03U0J3-115

J3—-886
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Top Cover Assembiy

1. Assemble in the order shown in the figure, referring to Assembly Note.

—

a5

ROLL PIN, NEW

AR

_—

AIR BLEED

1. Top cover
2. Oil seal (Select lever side)

Assembly Note........................ page J3-88
3. Gil seal
Assembly Note........................ page J3-88

4. Reverse gate spring
5. Base plate assembly
6. Spring guides
7. Springs
Assembly Note...................... page J3-88

11.

12.

13

93G0J3-757

. Washer
. Inner shift lever
. Boot

Assembiy Note.......................... page J3-88
Shift lever

Assembly Note.................o.... page J3-88
Snap rings

- Roll pin
14.
15.

Select lever
Inner select lever

J3-87
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03U0J3-117

03U0J3-119

Q3U043-120

a3U0J43-121

J3-88

Assembly note
Oil seal (Select lever side)

Caution
* Apply transaxle oil to outer circumference of the oil
seal.

1. Install the new oil seal with a suitable pipe.

Oil seal

Caution
* Apply transaxle cil to the oil seal lip.

1. install the new ol seal with a suitabie pipe.

Springs

Caution
* Do not misinstall the springs.

Boot
Caution
» install the boot with the air bleed downward as
shown in the figure.

1. Install the boot.

Shift lever
1. Install the shift iever as shown in the figure.
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Secondary Shaft Assembly

1. Assemble in the order shown in the figure, referring to Assembly Note.

-
E APPLY SPECIFIED OIL TO INDIVIDUAL PARTS

. Inner cone (BP Turbo)

. Doubie cone (BP Turbo)

. Synchronizer ring (BP Turbo)

. Clutch hub (1st/2nd)

- Synchronizer key

. Clutch hub sieeve (1st/2nd)

. Synchronizer key spring

. Secondary shaft

. Bearing inner race (Secondary shaft end)

OO~ WN —

Assembly Note..................... . page J3-90

—
O

. 1st gear
. Double cone assembly

—k
—

Assembiy Note.................. . page J3-90

. Synchronizer ring (BP SOHC)
. Cluteh hub assembly (1st/2nd)

— b
[CSHAN]

Assembly Note......................... page J3-90

14.
15.
16.

17.
18.
19.
. 4th gear

Assembly Note.......................
21.

Retaining ring
Synchronizer ring (BP SOHC)
Double cone assembly

Assembly Note.......................

2nd gear

Assembily Note......................

3rd gear

Assembly Note.......................

Retaining ring -

Bearing inner race

Assembly Note.......................

93G0J3-758

page J3-90
page J3-20
page J3-90

page J3-90

page J3-90

J3-8%
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'y B
=W 4o Fa01 335A
20 Gl
e — |
Q3U0J2-05%
OIL GROOVE
93G0J3-758
. L
48 FaD1 335A
CLUTCH HUB
ASSEMBLY

49 F401 331
48 F401 336B

J3—-90

Q3UCJ3-124

Bearing inner race (Secondary shaft end)
1. Install the new bearing inner race with the SST.

Note
* Press 10 19,620 N (2,000 kg, 4,400 Ib).

1st gear, synchronizer ring (1st) or double cone assem-
bly (BP DOHC Turbo) and clutch hub assembly (1st/2nd)

Note
* Align the synchronizer ring, grooves and clutch
housing hub keys when installing.

1. Assemble the st gear, synchronizer ring (1st) or double
cone assembly (BP DOHC Turbo), and clutch hub assem-
biy (1st/2nd), as shown in the figure.

2. Press the clutch hub assembly (1st/2nd) on with the SST.

Note
* Press to 19,620 N (2,000 kg, 4,400 Ib).

Synchronizer ring (2nd) or double cone assembly (BP

- DOHC Turbo), 2nd gear and secondary 3rd gear

1. Install the synchronizer ring (2nd) and 2nd gear.
2. Install the secondary 3rd gear with the SST.

Note
* Press to 19,620 N (2,000 kg, 4,400 Ib).

Secondary 4th gear and bearing inner race
1. Install the secondary 4th gear and new bearing inner race.

Note
* Press to 19,620 N (2,000 kg, 4,400 Ib).
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2. Measure the clearance between the 1st gear and differen-
tial drive gear.

Ciearance: 0.05—0.28mm (0.002—0.011 in)
Maximum : 0.33mm (0.013 in)

03U0J3-224

3. Measure the clearance between the 2nd gear and secon-
dary 3rd gear.

Clearance: 0.175—0.455mm (0.0069—0.0179 in)
Maximum : 0.505mm (0.0199 in)

T,

S 2
{\h\.\.\\\-‘
Ay
AT N
h il
T b

4. If not as specified, reassemble the secondary shaft as-
sembly.

L

L
F
“ala 0
oy &

03U0J2-065

J3-81
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Primary Shaft Assembly
1. Assembie in the order shown in the figure, referring to Assembly Note.

9360J3—764
1. Clutch hub 8. Synchronizer ring (3rd)
Assembly Note......................... page J3-75 Assembly Note..........cccoove. page J3-83
2. Synchronizer keys 9. Clutch hub assembly (3rd/4th)
3. Clutch hub sleeve (Reverse gear) Assembly Note..............c........... page J3-75
4. Synchronizer springs 10. Retaining ring
5. Primary shaft 11. Synchronizer ring (4th)
6. Bearing inner race (Primary shaft end) Assembly Note......................... page J3-93
Assembly Note........................ page J3-93 12 4th gear
7. 3rd gear Assembly Note...................... page J3-93
Assernbly Note......................... page J3-93  13. Bearing inner race
Assembly Note............... ... page J3-93

J3-92
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43 F401 331
a 49 F4AD1 335A

03U0J2-053

@
{18T) © {2ND)

/
N

7 % (3RDIATH) ﬁf}\\\&
R s
(STH)

(REVERSE)

03U0J3-126

"
@& -
=0iL GROOVE]

(FOUR PLACES)

03U0J2-055

45 F401 337A

------------

49 0636 145

03U0J2-056

03U0J2-057

Bearing inner race (Primary shaft end)
1. install the new bearing inner race with the SST.

Note
* Press to 19,620 N (2,000 kg, 4,400 Ib).

3rd gear, synchronizer ring {3rd) and clutch hub
assembly (3rd/4th)

Note

¢ The size of the 1st, 2nd, 3rd, and 4th synchronizer
rings are the same, Be careful when installing them.
The 2nd gear ring has the larger cut-out as shown
in the iliustration.

* Align the synchronizer ring grooves and clutch
housing hub keys when installing.

1. Install the 3rd gear, synchronizer ring (3rd), and clutch hub
assembly (3rd/4th) with the SST.

Note
* Press to 19,620 N (2,000 kg, 4,400 Ib).

Synchronizer ring (4th), 4th gear, and bearing inner race
1. Install the synchronizer ring (4th), 4th gear, and bearing in-
ner race with the SST.

Note
* Press to 19,620 N (2,000 kg, 4,400 Ib).

2. Measure the clearance between the 3rd gear and 2nd gear.

Clearance: 0.05—0.20mm (0.002—0.008 in)
Maximum : 0.25mm (0.010 in)

J3-83
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J3-54

03U0J2-058

3. Measure the clearance between the 4th gear and bearing
inner race.

Clearance: 0.165—0.365mm (0.0064—0.0144 in)
Maximum : 0.415mm (0.0163 in)

4. 1If not as specified, reassemble the primary shaft assembily.
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Clutch Housing and Transaxle Case Components
1. Select the adjustment shim(s}, referring to Bearing Preload Adjustment.
2. Assemble in the order shown in the figure, referring to Assembly Note.

39—59 {4.0—6.0, 2943)
WASHER,

NEW E

"\;/m

g\ /
=)
@ Jae g 29—43})
? 12—16 {1.2—1.6, 8.7—12) ﬁ % aTE 9 , si?; .
(D) 7.8—11.0 (80—110 cm-kg, m (80—110 cm-kg,

§9—95 in-ib) —95 in-ib
7.8—12.0 {80—120 cm-kg, P - 69 in«lb}
69104 in-Ib) u. u- @ a u
&

@@ SST [eli)

@ AN
f eeZre sl
5 @

T
<
u SELECTIVE

&

WASHER, NEW
40

3959 (4.0—6.0, 29—43)

N-m (m-kg, fi-tb)

03U0J3-127
J3-396
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1. Cluich housing 21. Baffle
2. Front cover 22. Magnet
3. Qil seal (BP DOHC Turbo) 23. Piug
4. Qil seal 24. Ventilator covers
5. Plug 25. Dust cover
6. Pivot pin 26. Transaxle case
7. Qil seal 27. Adjustment shim
8. Bearing outer race (ldier gear) 28. Bearing outer race
Assembly Note....................... page J3-104  29. Adjustment shim
8. Bearing outer race 30. Bearing outer race
(Front and center differential) 31. Oil seal (Front and center differential)
Assembly Note...................... page J3-105 Assembly Note..........coi page J43-104
1G. Funnel 32. Adjustment shim
11. Bearing outer race 33. Diaphragm spring
12. Oil seal Assembly Note.................... page J3-105
13. Bearing outer race 34. Bearing outer race
14. Reverse lever support 35. Adjustment shim
15. Lever set spring and steel ball 36. Diaphragm spring
16. Baffle Assembly Note................ page J3-105
17. Air breather 37. Bearing outer race
18. Breather dust boot and air breather 38. Oil guide
19. Bolt 39. Plug
20. Bafile -40. Plug
83G0J3-762
Idler gear adjustment shim selection
Note »
| -

STRAIGHTEDGE

TRANSAXLE CASE

03U0J3-1298

» Measure at three locations and average the reading.

1. Place a straightedge on the transaxle case.
2. Measure the depth on the bearing outer race bore.

J3-97
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3. Set the idier gear assembly into the clutch housing.
4. Turn the idler gear assembly to seat the bearing.
5. Install the bearing outer race to the idler gear assembly.

03UQJ3-130

6. Measure from the top of the bearing outer race to the clutch

EIRS T housing.
| (D |
STRAIGHTEDGE
CLUTCH HOUSING
03U0J3-131 .
Adjust shim thickness mm (in) Caution
0.10 (2.003) 0.20 (0.008) * The number of shims used must not exceed two.
0.25 (0.010) 0.30 (0.012)
0.35 (0.014) 0.40 {(0.016) 7. Select the shim as follows.
0.45 (0.018) 0.50 (0.020) (a) Subtract the bearing height {Step 8) from the depth of
.55 (0.022) 0.60 (0.024) the bearing bore (Step 2).
8?2 Egggg 8;8 ggggg (b) Add 0.17mm (0.0067 in) to (a).
0.85 (0:034) 0.90 (0:035) (g) éd{d (T).tiZmrr? (O‘.O%? 7 in) 1o (S) t b d from
0.95 (0.037) 1.00 (0.039) (d) Select the shim in e range between (b} and (c) fro
1.05 (0.041) 1.10 (0.043) the table.
1.15 (0.045) 1.20 (0.047)
03U0J43-132

J3~98
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Bearing preioad adjustment

Adjust the bearing preload of the primary shaft, secondary shaft, and front and center differential by select-

ing and installing the proper adjustment shim{s).

49 G030 380C
48 F401 385 49 F401 382A 49 G030 381

49 F401 384 49 G030 382A

-‘&m }4

48 B027 002A

45 G019 021

030U0J3-133

TRANSAXLE CASE

49 GO390 381

OUTER RACES

OUTER RACE
PRIMARY SHAFT ASSEMBLY

CENTER DIFFERENTIAL

OUTER RACES

OUTER RACE

49 F401 382A

CLUTCH HOUSING

49 G030 382A

SECONDARY SHAFT ASSEMBLY

J3-99
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OUTER RACE

03U0J3-135
AN ATAE,
I D T
49 F401 382A
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== 7
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1 =
o o
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Q3U0J3-138

Primary and secondary shaft gear
1. Install the primary and secondary shaft bearing outer races
into the transaxie case (shims removed).

2. As shown in the figure, put the outer races into the SST.

Note
* Turn the selector to eliminate the gap indicated by
the arrow in the figure.

3. Set the SST (seiectors} in place.
4. Mount the primary and secondary shaft gear assemblies
onto the SST (selectors).

5. Set the SST (collars) between the transaxle case and the
clutch housing, and install the SST (bolts), and tighten to
the specified torque.

Tightening torque:
37—52 N'm (3.8—5.3 m-kg, 27—38 ft-1b)

6. To seat the bearings, mount the SST (bar) on parts (A} anc
(B) of the SST (selectors), and turn the selector so the gap
is enlarged.

Move the bars by hand until the selector can no longer be
urned, and then turn it in the reverse direction until the gap
15 eliminated.
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03U0J3-140

Thickness mm {in)

0.20 (0.008)
0.25 (0.010)
0.30 (0.012)
0.35 (0.014)
0.40 (0.016)
0.45 (0.018)
0.50 (0.020)
0.55 (0.022)
0.60 (0.024)
0.65 (0.026)

0.70 (0.028)

03U0J3-141

03U0J3143

7. Manually expand the SST (selector) for both shafts until the

10.

11.

SST (selector) no longer turns.

Note
* Make sure that each shaft turns smoothly.

. Measure the gap of the SST (selector) for both gears.

Note
* Measure the gap around the entire circumference
of the SS8T (selector).

Note
e The