2002 FORESTER SERVICE MANUAL

QUICK REFERENCE INDEX

GENERAL INFORMATION SECTION

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.
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2002 FORESTER SERVICE MANUAL QUICK REFERENCE INDEX

ENGINE SECTION

FUEL INJECTION (FUEL SYSTEMS) FU

EMISSION CONTROL EC
(AUX. EMISSION CONTROL DEVICES)

INTAKE (INDUCTION) IN

MECHANICAL ME
This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and EXHAUST EX
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure LUBRICATION
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When SPEED CONTROL SYSTEMS
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

COOLING

IGNITION IG

STARTING/CHARGING SYSTEMS SC

ENGINE (DIAGNOSTICS) EN

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.
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2002 FORESTER SERVICE MANUAL

QUICK REFERENCE INDEX

SUSPENSION SECTION

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD.

FRONT SUSPENSION

REAR SUSPENSION

WHEEL AND TIRE SYSTEMS
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2002 FORESTER SERVICE MANUAL

QUICK REFERENCE INDEX

DRIVELINE/AXLE SECTION

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD.

DIFFERENTIALS

TRANSFER CASE

DRIVE SHAFT SYSTEM
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2002 FORESTER SERVICE MANUAL

QUICK REFERENCE INDEX

BRAKE SECTION

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD.

PARKING BRAKE

ABS (DIAGNOSTICS)
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2002 FORESTER SERVICE MANUAL

TRANSMISSION/TRANSAXLE SECTION

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD.

QUICK REFERENCE INDEX

CONTROL SYSTEMS

AUTOMATIC TRANSMISSION

MANUAL TRANSMISSION
AND DIFFERENTIAL

CLUTCH SYSTEM

AUTOMATIC TRANSMISSION
(DIAGNOSTICS)
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2002 FORESTER SERVICE MANUAL QUICK REFERENCE INDEX

STEERING SECTION

POWER ASSISTED SYSTEM PS
(POWER STEERING)

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD. G8050BE



2002 FORESTER SERVICE MANUAL QUICK REFERENCE INDEX

HVAC SECTION

HVAC SYSTEM AC
(HEATER, VENTILATOR AND A/C)

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD. G8050BE



2002 FORESTER SERVICE MANUAL QUICK REFERENCE INDEX

RESTRAINTS SECTION

AIRBAG SYSTEM

SEAT BELT SYSTEM SB

AIRBAG SYSTEM (DIAGNOSTICS) AB

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD. G8050BE



2002 FORESTER SERVICE MANUAL

QUICK REFERENCE INDEX

BODY, CAB AND ACCESSORIES
SECTION

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD.

LIGHTING SYSTEM

WIPER AND WASHER SYSTEMS

ENTERTAINMENT

COMMUNICATION SYSTEM

GLASS/WINDOWS/MIRRORS GW

BODY STRUCTURE BS

INSTRUMENTATION/DRIVER INFO IDI

SEATS SE

SECURITY AND LOCKS SL

SUNROOF/T-TOP/ SR
COVERTIBLE TOP (SUNROOF)

EXTERIOR/INTERIOR TRIM El

EXTERIOR BODY PANELS EB

CRUISE CONTROL SYSTEM

CRUISE CONTROL SYSTEM
(DIAGNOSTICS)
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2002 FORESTER SERVICE MANUAL QUICK REFERENCE INDEX

WIRING SYSTEM SECTION

WIRING SYSTEM wi

This service manual has been prepared to provide
SUBARU service personnel with the necessary infor-
mation and data for the correct maintenance and
repair of SUBARU vehicles.

This manual includes the procedures for maintenance,
disassembling, reassembling, inspection and adjust-
ment of components and diagnostics for guidance of
experienced mechanics.

Please peruse and utilize this manual fully to ensure
complete repair work for satisfying our customers by
keeping their vehicle in optimum condition. When
replacement of parts during repair work is needed, be
sure to use SUBARU genuine parts.

All information, illustration and specifications con-
tained in this manual are based on the latest product
information available at the time of publication
approval.

FUJI HEAVY INDUSTRIES LTD. G8050BE
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FOREWORD

Foreword

1. Foreword .o
A: FOREWORD usucn

These manuals are used when performing
maintenance, repair, or diagnosis of the Subaru
Forester.

Applied model: SF***** from 2002MY.

The additional manuals below are also available:
AUTOMATIC TRANSMISSION SERVICE
MANUAL (Pub. No. GO853ZE)

The manuals contain the latest information at the

time of publication. Changes in specifications,
methods, etc. may be made without notice.
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HOW TO USE THIS MANUALS

How to Use This Manuals

1. How to Use This Manuals s
A: HOW TO USE THIS MANUALS

SA02675F69

1 . STR U CTU R E SA02675F6901

Each section consists of SCT that are broken down
into SC that are divided into sections for each com-
ponent. The specification, maintenance and other
information for the components are included, and
diagnosis information has also been added where
necessary.

2 . I N D EX SA02675F6902

The first page has an index with tabs. And at the
end of each section is an alphabetical index.

3 . COM PO N ENTS SA02675F6903

For each component, a composition drawing is
included.

4. SPECIFICATIONS saosrsresos
If necessary, specifications are also included.

5. INSPECTION  saozsrsrsoos

Inspections are included to be carried out before
and after maintenance.

6. MAINTENANCE saozssessos

Maintenance instructions are provided for each
component. When multiple components comprise
one process, refer to the instructions for that pro-
cess for each component.

7 . D IAG NOS I S SA02675F6907

Tables showing a step-by-step process make it
easy to conduct diagnosis.

8. WARNING, CAUTION, NOTE sacezsrssro

“WARNING” is used to indicate points that must be
followed to protect the person doing the work and
people in the area from injury.

“CAUTION" is used to indicate points that must be
followed to protect the vehicle or parts from dam-
age or from secondary physical injury.

“NOTE” is used to indicate additional information
that can improve the efficiency of doing a process.

9. SI UNlTS SA02675F6909

Measurements in these manuals are according to
the Sl units. Metric and yard/pound measurements
are also included.

HU-2



SPECIFICATIONS




Specifications

FORESTER

1. Forester o
A: DIMENSIONS sussecs

Model 25L
AWD
5MT | 4AT
Overall length mm (in) 4,460 (175.6)
Overall width mm (in) 1,735 (68.3)
Overall height mm (in) 1,595 (62.8)
Compart- Leg room | Front Max. mm (in) 1,092 (43.0)
ment Rear Min. mm (in) 848 (33.4)
Head room | Front mm (in) 1,013 (39.9), 1,005 (39.6)*
Rear mm (in) 991(39.0), 945 (37.2)*
Shoulder Front mm (in) 1,360 (53.5)
room Rear mm (in) 1,362 (53.6)
Wheelbase mm (in) 2,525 (99.4)
Tread Front mm (in) 1,475 (58.1)
Rear mm (in) 1,465 (57.7)
Minimum road clearance | M.L.V.W. mm (in) 150 (5.91)
C.w. mm (in) 190 (7.5)
*: With sunroof
B : E N G I N E SA08758G29
Model 25L
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 99.5 x 79.0 (3.917 x 3.110)
Displacement cm?® (cu in) 2,457 (150)
Compression ratio 10.0
Firing order 1—3—2—14
Idle speed at Park/ rpm 650 (MT), 700 (AT)
Neutral position
Maximum output kW (HP)/rpm 123 (165)/5,600
Maximum torque N-m (kgf-m, ft-Ib)/rpm 226 (23.0, 166)/4,000

C: E L ECTR I CA L SA08758G30

Model

25L

Ignition timing at idling speed

BTDC/rpm

10°+8°/650 (MT), 15°+8°/700 (AT)

Spark plug

Type and manufacturer

CHAMPION: RC10YC4 (Standard)
NGK: BKR6E-11, BKR5E-11

amperes

Generator 12V —75A
Battery Reserve capacity min 99 (MT), 118 (AT)
Cold cranking amp. 356 (MT), 520 (AT)
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FORESTER

Specifications
D: TRANSMISSION suersecn
Model 25L
AWD
Transmission type 5MT 4AT
Clutch type DSPD TCC
Gear ratio 1st 3.454 3.027
2nd 2.062 1.619
3rd 1.448 1.000
4th 1.088 0.694
5th 0.780 —
Reverse 3.333 2.272
Reduction gear 1st reduction | Type of gear — Helical
(Front drive) Gear ratio — 1.000
Final reduc- | Type of gear Hypoid Hypoid
tion Gear ratio 4111 4.444
Reduction gear Transfer Type of gear Helical —
(Rear drive) reduction Gear ratio 1.000 —
Final reduc- | Type of gear Hypoid Hypoid
tion Gear ratio 4111 4.444

5MT: 5-forward speeds with synchromesh and 1-reverse — with center differential and viscous coupling
4AT: Electronically controlled fully-automatic, 4-forward speeds and 1-reverse — with hydraulically controlled transfer clutch

DSPD: Dry Single Plate Diaphragm
TCC: Torque Converter Clutch

E STE E R I N G SA08758G32

Type

Rack and Pinion

Turns, lock to lock

3.4

Minimum turning circle

m (ft)

Curb to curb: 10.8 (35.4), Wall to wall: 11.6 (38.1)

F: SUSPENSION SA08758G33

Front

MacPherson strut type, Independent, Coil spring

Rear

Dual link strut type, Independent, Coil spring

G : B RA K E SA08758G34

Model

L | S

Service brake system

Dual circuit hydraulic with vacuum suspended power unit

Front

Ventilated disc brake

Rear

Drum brakes | Disc brakes

Parking brake

Mechanical on rear brakes

H : TI R E SA08758G35

Model 15 inch wheel 16 inch wheel
Size P205/70R15 95S P215/60R16 94H
Type Steel belted radial, Tubeless
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Specifications

FORESTER

I: CA PACITY SA08758G36

Model 25L
AWD
5MT | 4AT
Fuel tank ¢ (US gal, Imp gal) 60 (15.9, 13.2)
Engine oil | Upper level ¢ (US qt, Imp qt) 4.0 (4.2, 3.5)
Lower level ¢ (US qt, Imp qt) 3.0 (3.2, 2.6)
Transmission gear oil ¢ (US qt, Imp qt) 3.5 (3.7, 3.1) —
Automatic transmission € (US qt, Imp qt) — 9.3 (9.8, 8.2)
fluid
AT differential gear oll ¢ (US qt, Imp qt) — 1.2 (1.3,1.1)
AWD rear differential € (US qt, Imp qt) 0.8 (0.8, 0.6)
gear oil
Power steering fluid ¢ (US qt, Imp qt) 0.7 (0.7, 0.6)
Engine coolant € (US qt, Imp qt) 6.0 (6.3, 5.3)
J: WEIGHT suersecer
1. U.S. SPEC. VEHICLE susssearor
Model 25L
AWD
L S
MT AT MT AT
Curb weight (CW) Front kg (Ib) 773 (1,705) 798 (1,760) 776 (1,710) 800 (1,765)
Rear kg (Ib) 651 (1,435) 649 (1,430) 649 (1,430) 649 (1,430)
Total kg (Ib) 1,424 (3,140) 1,447 (3,190) 1,424 (3,140) 1,449 (3,195)
Gross vehicle weight Front kg (Ib) 907 (2,000) 914 (2,015)
(G.V.w) Rear kg (Ib) 971 (2,140) 989 (2,180)
Total kg (Ib) 1,868 (4,120) 1,893 (4,175)
NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of optional parts Cruise control Side airbag Sunroof
Font kg (Ib) 1.6 (3.5) 2.0 (4.4) 7.0 (15.4)
Rear kg (Ib) 0.0 (0) 2.0 (4.4) 16.0 (35.3)
Total kg (Ib) 1.6 (3.5) 4.0 (8.8) 23.0 (50.7)
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FORESTER

Specifications
2. CANADA SPEC. VEHICLE suersscaro:
Model 25L
AWD
L S
MT AT MT AT
Curb weight (C.W.) Front kg (Ib) 760 (1,676) 785 (1,731) 775 (1,709) 800 (1,764)
Rear kg (Ib) 650 (1,433) 650 (1,433) 650 (1,433) 650 (1,433)
Total kg (Ib)| 1,410 (3,109) 1,435 (3,164) 1,425 (3,142) 1,450 (3,197)
Gross vehicle weight Front kg (Ib) 905 (1,996) 915 (2,018)
(G.V.w) Rear kg (Ib) 975 (2,150) 990 (2,183)
Total kg (Ib) 1,870 (4,123) 1,895 (4,178)
NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of optional parts Side airbag Air conditioner Sunroof
Font kg (Ib) 2.0 (4.4) 17.0 (37.5) 7.0 (15.4)
Rear kg (Ib) 2.0 (4.4) -3.0 (-6.6) 16.0 (35.3)
Total kg (Ib) 4.0 (8.8) 14.0 (30.9) 23.0 (50.7)
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Specifications
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SPC-6



PRECAUTION




PRECAUTION

Precaution

1. Precaution swe
A: PRECAUTION swirmss

Please clearly understand and adhere to the fol-
lowing general precautions. They must be strictly
followed to avoid minor or serious injury to the per-
son doing the work or people in the area.

1 . A B S SA04677F5901

Handle the ABS as a total system. Do not disas-
semble or attempt to repair individual parts. Doing
so could prevent the ABS system from operating
when needed or cause it to operate incorrectly and
result in injury.

2 . B RA K E FL U I D SA04677F5902

If brake fluid gets in your eyes or on your skin, do
the following:

e Wash out your eyes and seek immediate medi-
cal attention.

e Wash your skin with soap and then rinse thor-
oughly with water.

3. ELECTRIC FAN saosrresoos

The electric fan may rotate without warning, even
when the engine is not on. Do not place your hand,
cloth, tools, or other items near the fan at any time.

4. ROAD TESTS SA04677F5904

Always conduct road tests in accordance with traf-
fic rules and regulations to avoid bodily injury and
interrupting traffic.

5 . A I R BA G SA04677F5905

To prevent bodily injury from unexpected deploy-
ment of airbags and unnecessary maintenance,
follow the instructions in this manual when per-
forming maintenance on airbag components or
nearby, and airbag wiring harnesses or nearby.
To prevent unexpected deployment, perform one
of the steps below and then wait at least ten sec-
onds to discharge electricity before beginning
work.

e Step 1: Turn the ignition switch OFF.

e Step 2: Remove the fuse for the airbag system.
e Step 3: Remove the negative battery terminal.

6. AIRBAG DISPOSAL saosrressos

To prevent bodily injury from unexpected airbag
deployment, do not dispose airbag modules in the
same way as other refuse. Follow Subaru of
America, INC. or your importer instructions for air-
bag module disposal. Follow all government regu-
lations concerning disposal of refuse.

7. AIRBAG MODULE SA04677F5907

Adhere to the following when handing and storing
the airbag module to prevent bodily injury from
unexpected deployment:

e Do not hold harnesses or connectors to carry
the module.

e Do not face the bag in the direction that it opens
towards yourself or other people.

e Do not face the bag in the direction that it opens
towards the floor or walls.

8. AIRBAG SPECIAL TOOLS SA04677F5908

To prevent unexpected deployment, only use spe-
cial tools.

9 . WI N DOW SA04677F5909

Always wear safety glasses when working around
any glass to prevent glass fragments from damag-
ing your eyes.

10. WINDOW ADHESIVE  sausrresow

Always use the specified urethane adhesive when
attaching glass to prevent it from coming loose and
falling, resulting in accidents and injury.
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NOTE

Note

1 . N O t e SA03676
A : N OT E SA03676A15

This is information that can improve efficiency of
maintenance and assure sound work.

1. FASTENER NOTICE suossreaiso

Fasteners are used to prevent parts from damage
and dislocation due to looseness. Fasteners must
be tightened to the specified torque.

Do not apply paint, lubricant, rust retardant, or
other substances to the surface around bolts,
fasteners, etc. Doing so will make it difficult to
obtain the correct torque and result in looseness
and other problems.

2. STATIC ELECTRICITY DAMAGE saossrensoz

Do not touch the ECM, connectors, logic boards,
and other such parts when there is a risk of static
electricity. Always use a static electricity prevention
cord or touch grounded metal before conducting
work.

3. IGNITION OFF BATTERY  suossroasos

When removing the battery cables, always be sure
to turn the ignition off to prevent electrical damage
to the ECM from rush current.

4. SERVICE PARTS sossrentsos

Use authentic service parts for maximum perfor-
mance and maintenance, when conducting
repairs. Subaru/FHI will not be responsible for poor
performance resulting from the use of parts not
specified by a genuine dealer.
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NOTE

Note

5. LIFTS AND JACKS SA03676A1505

When using a lift or jack-ridged rack to raise a vehicle, always follow instructions concerning jack-up points
and weight limits to prevent the vehicle from falling, which could result in injury. Be especially careful to make
sure the vehicle is balanced before raising it.

Support locations

Pantograph jack

Lift

Safety stand

S1M0137A
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NOTE
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NOTE

Note

6 . TI E DOWN S SA03676A1506

Tie downs are used when transporting vehicles
and when using the chassis dynamo. Attach tie
downs only to the specified points on the vehicle.

B3 : Tie-down range SIMOL42A

7 . TOW' NG SA03676A1507

Hooks for towing Avoid towing vehicles except when the vehicle
and tie-down cannot be driven. For vehicles with AWD or AT, use
a loader instead of towing. When towing other
vehicles, to prevent excessive weight from damag-

S1M0140A

Rear Hogk_fogtowmg ing the hook or vehicle:
and tie-down e Do not tow other vehicles with a front towing
hook.

e Make sure the vehicle towing is heavier that the
vehicle being towed.

8 . TRA' N | NG SA03676A1508
For information about training, contact a dealer or

agent.
SIMO141A 9. GENERAL SCAN TOOL saossrsarsos
Using general scan tools will greatly improve effi-
 —— s N ciency of repairing engine electronic controls. The
ST Subaru Select Monitor can be used to diagnose
))) the engine and also the ABS, and other parts.

XL
X

S1M0170
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NOTE

Note

MEMO:
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Identification

IDENTIFICATION

1. Identification swes

A: IDENTIFICATION suesisero

3. MODEL NUMBER PLATE suoserorroos

The model number plate indicates: the applied model, the option code, the trim code, the engine type, the
transmission type, and the exterior color code. This information is helpful when placing orders for parts.

SFOEY3J
Digits Code Meaning Details
1 S Series S: Forester
2 F Body style F: Wagon
3 9 Engine displacement 9: 2.5 LAWD
Drive system
Suspension system
4 E Minor change E: Current model
5 Y Destination Y: For United States, Canada
6 3 Grade 3L
7S
7 J Transmission, fuel feed |J: SOHC MPI 5-speed MT
system R: SOHC MPI 4-speed AT

The engine and transmission type are as follows:

e Engine
EJ251AXVAA
Digits Code Meaning Details
1land 2 EJ Engine type EJ: 4 cylinders
3and 4 25 Displacement 25:25L
5 1 Fuel feed system 1: D-MPI SOHC-A phase-3
6 A Exhaust regulations A: US Federal & California
7 X Transmission W: AWD MT
X: AWD AT
8 \% Minor change V: Current model
9 and 10 AA Detailed specifications | Used when ordering parts. See the parts catalog for details.
e Transmission
TZ1A3ZC3AA
Digits Code Meaning Details
1 T Transmission T. Transmission
z Transmission type Y: Full-time AWD MT center differential
Z: Full-time AWD AT MPT
3and 4 1A Classification 75: MT
1A: New AT
5 3 Series 3: AT
5. MT
6 z Transmission specifica- | V: Full-time AWD 5-speed MT with viscous coupling center
tions differential single range
Z: Full-time AWD 4-speed AT with MPT
7 C Mounted body C: US 2.5 L SOHC
8 3 Minor change 3: Initial
9 and 10 AA Detailed specifications | Used when ordering parts. See the parts catalog for details.
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IDENTIFICATION

Identification

e Rear differential

T2
Code Reduction LSD
gear ratio
T2 4.111 No
TP 4.444 No
JP 4.111 Viscous
CF 4.444 Viscous
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Identification

MEMO:
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RECOMMENDED MATERIALS

Recommended Materials

1. Recommended Materials s
A: RECOMMENDED MATERIALS

SA05678G22

1 . G E N E RA L SA05678G2201

To insure the best performance, always use the
specified oil, gasoline, adhesive, sealant, etc. or
that of equivalent quality.

2 . F U E L SA05678G2202

Always use a gasoline of the same or higher
octane value than specified in the owner’s manual.
Ignoring the specifications below will result in dam-
age or poor operation of the engine and fuel injec-
tion system. Use the specified gasoline to correct
performance.

e Unleaded gasoline

Use unleaded gasoline and not leaded gasoline on
vehicles with catalytic converter installed to reduce
air pollution. Using leaded gasoline will damage
the catalytic converter.

e Methanol

Use gasoline with a methanol content of 5% or
less.

e Ethanol

Use gasoline with an ethanol content of 10% or
less.

e MTBE
Use gasoline with an MTBE content of 15% or less.
e California specifications

All Subaru vehicles are LEV, and thus can use
California specification gasoline.

e Reformulated gasoline
Reformulated gasoline may be used.
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3 . L U B R I CA NTS SA05678G2203

Use either the lubricants in the table below or equivalent lubricants. See the table below to choose the cor-
rect SAE viscosity.

Lubricant Recommended Alternative
API Spec. CCMC Spec. ACEA Spec.
Engine oil SJ Grade “Energy conserving” G4 or G5 Al, A2 or A3 API: SH or SG

GI0001

GI0002
Manual transmission oil GL-5 — — —
Front differential GL-5 — — _
Rear differential GL-5 — — —
SAE viscosity SAE viscosity No. and applicable temperature SAE J300
Engine oil
(°C) -30 -20 -10 0 10 20 30 40
(°F) -22 -4 14 32 50 68 86 104

10W-30 or 10W-40

5W-30 Recommend

GIO003A
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SAE viscosity

SAE viscosity No. and applicable temperature SAE J300

Manual transmission oil

(°C) -30 =20 -10 0 10 20 30 40
l
(F) -22 -4 14 32 50 68 86 104
I I I I
90
85w
Rear differential : : : : :
< 80W
| I I I
< 75W-90 >
GI0004A
Front differential (c) =30 —20 -10 0 10 20 30 40
(°F) -22 -4 14 32 50 68 86 104
I I I I
90 >
85w
< 80W
| I I | I I
< 80W-90 >
GI0005A
4. FLUID SA05678G2204
Use the fluids specified in the table below. Do not mix two different kinds or makes of fluid.
Fluid Recommended Alternative Remarks
Automatic transmission fluid DEXRON Il —
Power steering fluid DEXRON Il —

Brake fluid

FMVSS No. 116 DOT3

FMVSS No. 116 DOT4

Clutch fluid

FMVSS No. 116 DOT3

FMVSS No. 116 DOT4

5- COOLA NT SA05678G2205

Use genuine coolant to protect the engine. The table below shows the ratio of coolant to distilled water.

Coolant Recommended Iltem number Alternative
Coolant SUBARU coolant 000016218 None
Water for dilution Distilled water — Tap water

6. REFRIGERANT saossrsczz06

Standard air conditioners on Subaru vehicles use HFC134a refrigerant. Do not mix it with other refriger-
ants. Also, do not use any air compressor oil except for ZXL200PG.

Air conditioner Recommended Iltem number Alternative
Refrigerant HFC134a — None
Compressor oil ZXL200PG — None
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7. GREASE SA05678G2207
Use the grease and supplementary lubricants shown in the table below.

Grease Application point Recommended Item number Alternative

Supplementary lubricants e O2 sensor SUBARU CRC 004301003 —
e Bolts, etc.

Grease MT main shaft FX clutch grease 000040901 —
Clutch master cylinder Slicolube G-40M 004404003 —
push rod
e Steering shaft bear- SUNLIGHT2 003602010 —
ing
e Gear shift bushing
Steering gear box Valiant grease M-2 003608001 —
Disc brake Niglube RX-2 003606000 or —

725191040
Drum brake Molykote No. 7439 72519460 —
e Brake pad Molykote AS-880N 26298AC000 —
e Brake shoe
Front axle BJ NTG2218 28093AA000 —
Front axle SFJ SSG-6003 28093TA000 —
Rear axle BJ Molykote No. 2 723223010 —
Rear axle DOJ VU-3A702 23223GA050 —
e Control cable Slicolube G-30M 004404002 —
e Throttle linkage
o Water pump
e Door latch
e Door striker

8. ADHES'VES SA05678G2210
Use the adhesives shown in the table below, or equivalent.

Adhesive Application point Recommended Item number Alternative
Adhesive Windshield and body Essex Chemical Crop’s Ure- — Sunstar 580
thane E
Weatherstrip, rubber Cemedine 5430L — 3M’s EC-1770 EC-1368
parts
Soft vinyl Cemedine 540 — 3M’s EC-776 EC-847 or EC-1022
(Spray type)
Momentary sealant Cemedine 3000 — Armstrong’s Eastman 910

9. SEAL MATERIAL saossrscoz00
Use seal material shown in the table below, or equivalent.

Seal material Application point Recommended Item number Alternative
Engine case Three Bond 1215 004403007 Dow Corning’s No. 7038
Automatic transmission | Three Bond 1217B K0877YA020 —
oil pan
Torque converter clutch | Three Bond 1215B 0029431040 —
case
Rear differential Three Bond 1324 004403042 —

Rear differential Three Bond 1105 004403010 Dow Corning’s No. 7038
Weatherstrip Starcalking B-33A 000018901 Butyl Rubber sealant
Steering adjusting Three Bond 1102 004403006 —

screw

SOHC cam cap Three Bond 1280B K0877YA018 —
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PRE-DELIVERY INSPECTION

Pre-delivery Inspection

1. Pre-delivery Inspection som
A: GENERAL cosmscas

The purposes of the pre-delivery inspection (PDI)
are as follows.

e Remove the additional parts used for ensuring
the vehicle quality during transportation and
restore the vehicle to its normal state.

e Check if the vehicle before delivery is in a nor-
mal state.

e Check for any damage or missing parts that may
have taken place during transportation or storage.
e Make sure to provide a complete vehicle to the
customer.

Because of the above reasons, all dealerships
must always carry out the PDIs before delivering a
vehicle.

In addition, all franchised shops and PDI centers
must check the status of every vehicle received to
identify who is responsible for any possible
defects.

P1-2
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B: PDI PROCEDURE susniscso

Follow the procedures shown in the table below.
Static Checks Just After Vehicle Receipt

Step

Check point

1. Appearance check

(1) If the vehicle is covered with protective coating, visually check the
vehicle body for damage and dents. If the protective coating has been
removed, visually check the body paints for small areas of damage or
stains.

(2) Visually check the glass and light lenses for any damage and cracks
or excessive gaps to the body sheet metal.

(3) Visually check the plated parts for any damage.

2. Tire check

(1) Check the tires for damage, abnormal conditions, and dents on the
wheels.
(2) Check the tire air pressure.

3. Fuse installation

(1) If the vehicle is about to be delivered to the customer, attach a fuse.

4. Check the doors for lock/unlock and open/
close operations

(1) Using the key, check if the door can be locked and unlocked normally.
(2) Open and close the all doors to see that there are no abnormal condi-
tions.

5. Check the rear gate for lock/unlock and open/
close operations.

(1) Using the key, check if the rear gate can be locked and unlocked nor-
mally.

(2) Open and close the rear gate to see that there are no abnormal condi-
tions.

(3) Operate the power door locking switch to check that the rear gate is
locked and unlocked normally.

6. Check fuel lid for open and close.

(1) Check fuel lid for smooth open and close.

7. Operation check of child lock system.

(1) Check that the child lock operates normally.

8. Accessory check

Check the following accessories are provided:
e Owner’s manual

e Warranty and maintenance booklet
e Spare key

e Jack

e Tool set

e Spare tire

9. Operation check of hood lock release system

(1) Operate the hood lock release lever to check that the hood opens nor-
mally.

10. Connection of air conditioner harness

(1) If the vehicle is about to be delivered to the customer, connect the air
conditioner harness.

11. Battery

(1) Check the battery for any abnormal conditions such as rust and trace
of battery fluid leaks.

12. Brake fluid

(1) Check the fluid amount.

13. Engine oll

(1) Check the oil amount.

14. Transmission fluid

(1) Check the fluid amount.

15. AT front differential oil

(1) Check the AT front differential oil amount.

16. Coolant

(1) Check the coolant amount.

17. Clutch fluid

(1) Check the clutch fluid amount.

18. Window washer fluid

(1) Check the window washer fluid amount.

19. Hood latch check

(1) Check that the hood is closed and latched securely.

20. Keyless entry system

(1) Check that the keyless entry system operates normally.

21. Security system

(1) Check that the security system operates normally.

22. Seat (1) Check the seat surfaces for smears or dirt.
(2) Check the seat installation conditions and functionality.
23. Seat belt (1) Check the seat belt installation conditions and functionality.

24. Wheel alignment

(1) Check that the wheel alignments are properly adjusted.
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Checks with the Engine Running

Step

Check point

1. Test mode connector

(1) Disconnect the test mode connector.

2. Operation check of shift lock system, key
interlock, and starter interlock

(1) For a MT vehicle, check the starter interlock system operations.
(2) For an AT vehicle, check the shift lock and key interlock system opera-
tions.

3. Key warning system (1) Check key warning system for normal operation.

4. Starting condition (1) Start the engine and check that the engine starts smoothly.

5. Exhaust system (1) Check that the exhaust noise is normal and no leaks are found.
6. Indicator light (1) Check that all the indicator lights operate normally.

7. Clock (1) Check that the clock operates normally.

8. Radio (1) Check that the radio system operates normally.

9. Cigarette lighter (1) Check that the cigarette lighter operates normally.

10. Lighting system

(1) Check that the lighting systems operate normally.

11. Window washer

(1) Check that the window washer system operates normally.

12. Wiper

(1) Check that the wiper system operates normally.

13. Power window operation check

(1) Check that the power window operates normally.

Dynamic Test with the Vehicle Running

Step

Check point

1. Brake test

(1) Check that the foot brake operates normally.

2. Parking brake

(1) Check that the parking brake operates normally.

3. AT shift control

(1) Check the AT shift patterns are correct.

4. Heater & ventilation

(1) Check that the heater & ventilation system operates normally.

5. Air conditioner

(1) Check that the air conditioner operates normally.

6. Cruise control

(1) Check that the cruise control system operates normally.

Checks after Dynamic Test

Step

Check point

1. ATF level

(1) Check that the ATF level is normal.

2. Power steering fluid level

(1) Check that the power steering fluid level is normal.

3. Fluid leak check

(1) Check for fluid/oil leaks.

4. Water leak check

(1) Spray the vehicle with water and check for water leaks.

5. Appearance check 2

(1) Remove the protective coating (if any).
(2) Check the body paints for damage and smears.
(3) Check the plated parts for damage and rust.

PI-4
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1. APPEARANCE CHECK  suosr965001

e If the vehicle is covered with protective coating,
visually check the vehicle body for damage and
dents.

e If there is no protective coating, check the body
paints for small areas of damage or stains and
repair as necessary.

e Check the window glass, door glass, and lights
for any cracks or damage and repair or replace the
parts as necessary.

e Check the plated parts, such as the grilles and
door knobs, for damage or loss of gloss and repair
or replace the parts as necessary.

2 . TI R E C H EC K SA09719G5002

e Check the tire outer faces for any damage.
e Check the tire air pressure by referring to the
following table.

Tire inflation pressure

Tire size kPa (kg/cm?, psi)
Front Rear
P205/70R15 95S |[Light load | 200 (2.0, 29) | 190 (1.9, 28)
P215/60R16 94H |Full load |200 (2.0, 29) | 250 (2.5, 36)

3. FUSE INSTALLATION  saosrscsow

A vehicle just delivered has no fuses for the circuit
to prevent battery discharge. Attach a 15 A fuse (A)
as shown in the figure.

>

:

]
s

©

©

Al

GI0084A

PI-5

4. CHECK THE DOOR OPERATIONS,
LOCK/UNLOCK AND OPEN/CLOSE, AS
FOLLOWS. SA09719G5003

Using the key, lock and unlock the door several
times to check for normal operation. Open and
close the door several times for smooth move-

=

Unlock

Lock

e Vehicles with manual door locks:

Close the door completely, and move the lock lever
to the lock position. Then, pull the inside door
handle to ensure the door will not open.

Inside door handle

Lock lever

S1M0162A
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e Vehicles with power door locks:

Close the door completely, and operate the power
lock switches on both front doors. Pull all the inside
door handles to ensure that the all doors will not
open.

Driver’s switch

S1IMO0175A

5. CHECK THE REAR GATE
OPERATIONS, LOCK/UNLOCK AND
OPEN/CLOSE, AS FOLLOWS- SA09719G5053

e Using the key, lock and unlock the rear gate
several times to check for normal operation.

e Open and close the rear gate several times for
smooth movement.

e Operate the power door locking switch to check
that the rear gate is locked and unlocked normally.

6. CHECK FUEL LID FOR OPEN AND
CLOSE. SA09719G5054

e Check fuel lid for smooth open and close.

P1-6

7. CHECK THE OPERATION OF CHILD
SAFETY LOCKS- SA09719G5052

1) Set the child safety lock on both rear doors to
the lock positions.

2) Close the rear doors completely.

3) Check that the lock levers of the rear doors are
in the unlock positions. Then, pull the inside door
handles of the rear doors to ensure that the doors
will not open.

4) Next, pull the outside door handles of the rear
doors to ensure that the doors will open.

5) Repeat the above steps two or three times.

Unlock

NLOCK

S1IMO157A

8. ACCESSORY CHECK SA09719G5008

Check that the following accessories are provided
in the luggage compartment or cargo area.

e Owner’s manual

Warranty and maintenance booklet

Spare key

Jack

Tool set

[ ]
[ ]
[ ]
[ J
e Spare tire

handle

S1M0163A
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9. OPERATION CHECK OF HOOD LOCK
REL EASE SYSTEM SA09719G5009

Unlatch and open the hood while checking that no
abnormal conditions are found. Then, support the
hood with the hood stay.

(A)

@\

T~

Lock lever

10. CONNECTION OF AIR CONDITIONER
HARNESS SA09719G5011

A vehicle just delivered has its air conditioner har-
ness disconnected to protect the air conditioner
compressor. Connect the harness as shown in the
figure.

GI0082A

*

GI0085

11. BATTERY SA09719G5012

Check the battery terminals to make sure that no
rust or corrosions due to fluid leaks are found.
Check that the battery tent is securely tightened.

Lower level

GI0086A

12. BRAKE FLUID sasnscsoss

Check the brake fluid amount. If the amount is
insufficient, carry out a brake line test to identify
brake fluid leaks and check the brake operation.
After that, refill the brake fluid tank with the speci-
fied type of fluid.

13. ENGINE OIL saosrao6s014

Check the engine oil amount. If the amount is
insufficient, check that no leaks are found. Then,
add the necessary amount of the specified engine
oil.

Oil level gauge 7/
——= Engine oil filler cap Upper level
Lr . About 1.0/
w (1.1 US qt,
0.9 Imp qt)
s Lower level
GI0087A
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14. TRANSMISSION FLUID sasnsssors

Check the transmission fluid amount. If the amount
is insufficient, check that no leaks are found. Then,
add the necessary amount of the specified fluid.

Upper level
Lower level

GIO088A

15. AT FRONT DIFFERENTIAL OIL sasnscso

Check the AT front differential oil amount. If the
amount is insufficient, check that no leaks are
found. Then, add the necessary amount of the
specified AT front differential oil.

Oil level gauge

— Upper level
—Lower level

GIO089A

16 . COO LA NT SA09719G5017

Check the coolant amount on the reservoir. If the
amount is insufficient, check that no leaks are
found. Then, add the necessary amount of coolant
with the specified concentration.

17. CLUTCH FLUID saosrses0s

Check the clutch fluid amount. If the amount is
insufficient, check that no leaks are found. Then,
add the necessary amount of the specified fluid.

Clutch master
cylinder tank

A

W
Az

/ S1MO165A

PI1-8

18. WINDOW WASHER FLUID saomsesos

Check the window washer fluid amount. If the
amount is insufficient, check that no leaks are
found. Then, add the necessary amount of washer
fluid commercially available.

19. HOOD LATCH CHECK SA09719G5020

Retract the hood stay and close the hood. Check
that the hood is securely latched.

20. KEYLESS ENTRY SYSTEM suoortscson

Check the keyless entry system operations as fol-
lows.

e Open all the door windows fully.

e Remove the key from the ignition switch and
close all the doors including rear gate.

e Press the “LOCK/ARM” button on the transmit-
ter momentarily once and check if all the doors are
locked and the horn chirps once.

GI0091

e Press the “UNLOCK/DISARM” button on the
transmitter momentarily once and check if the driv-
er’s door is unlocked, the horn chirps twice and the
dome light illuminates.

GI10092

e Press the “UNLOCK/DISARM” button on the
transmitter momentarily once again and check if all
the doors including the rear gate are unlocked.

e Press the “LOCK/ARM” button on the transmit-
ter a little bit of time (approx. 1.5 sec.) and check
if a panicking condition occurs; the horn sounds
continuously. Also, check if that condition lasts for
30 seconds or until any button of the transmitter is
pressed.
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e Press the “LOCK/ARM” button on the transmit-
ter momentarily once with one of the doors includ-
ing the rear gate open and check if the horn chirps
three times to warn of a door ajar. Then, bring all
doors including the rear gate in closed condition
and check if all the doors are locked and the horn
chirps once.

e Press the “LOCK” side of the power door lock-
ing switch with any one of the doors including the
rear gate open. Then, bring all the doors including
the rear gate in the closed condition and check if
all the doors are locked and the horn chirps once.

S1MO166A

Check selecting audible signal operation.

e Using the horn, the system will give you an
audible signal when the doors lock and unlock.

If desired, you may turn the audible signal off.

To turn the audible signal off, carry out the unlock-
ing procedure of keyless entry system, then simul-
taneously depress LOCK/ARM and UNLOCK/
DISARM buttons for more than two seconds.

The horn will sound two times to inform you that
the audible signal has been turned off.

To turn the audible signal on, carry out the unlock-
ing procedure of keyless entry system, then simul-
taneously depress LOCK/ARM and UNLOCK/
DISARM buttons for more than two seconds.

The horn will sound one time to inform you that the
audible signal has been turned on.

PI1-9

21. SECURITY SYSTEM SA09719G5022

Check the security system operations as follows.
e Open all the door windows fully.

e Remove the key from the ignition switch and
close all the doors including rear gate.

e Press the “LOCK/ARM” button on the transmit-
ter momentarily once and check if all the doors are
locked, the horn chirps once, the parking lights
flash once and the security indicator light flashes
slowly to ensure that the security system has been
brought into the arming state.

GI0091

e Press the “UNLOCK/DISARM” button on the
transmitter momentarily once and check if the driv-
er's door is unlocked, the horn chirps twice, the
parking lights flash twice, the dome light illumi-
nates and the security indicator light goes off to
ensure that the system has been brought into the
disarming state.

GI10092

e Press the “UNLOCK/DISARM” button on the
transmitter momentarily once again and check if all
the doors including the rear gate are unlocked.

e Press the “LOCK/ARM” button on the transmit-
ter a little bit of time (approx. 1.5 sec.) and check
if a panicking condition occurs; the horn sounds
continuously, the parking lights flash and the secu-
rity indicator light flashes rapidly. Also, check if that
condition lasts for 30 seconds or until any button of
the transmitter is pressed.

e Press the “LOCK/ARM” button on the transmit-
ter momentarily once with one of the doors includ-
ing the rear gate open and check if the horn chirps
three times to warn of a door ajar. Then, bring all
doors including the rear gate in closed condition
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and check if the arming condition is brought about;
all the doors are locked, the horn chirps once and
the parking lights flash once.

e Press the “LOCK” side of the power door lock-
ing switch with any one of the doors including the
rear gate open. Then, bring all the doors including
the rear gate in the closed condition and check if
all the doors are locked, the horn chirps once and
the parking lights flash once to ensure that the
security system has been brought into the arming
state.

S1MO166A

e Unlock a door using the inner lock knob or the
key and open the door while the security system is
in the arming state. Check to ensure that the
alarming condition occurs, i.e. the horn sounds
continuously, the parking lights flash and the secu-
rity indicator light flashes rapidly, and that it lasts
for 30 seconds or until the “UNLOCK/DISARM”
button on the transmitter is pressed. Also, check to
ensure that turning the ignition key to the “START"
position in the arming state does not cause the
starter motor to turn, thus the engine being pre-
vented from starting.

e Apply a shock to the vehicle body with the secu-
rity system in arming state, and check to ensure
that the alarming condition occurs.

e Troubleshoot the security system if any one of
the above-mentioned checks does not meet the
requirements.

22. SEAT SA09719G5023

Check that each seat provides full functionality in
sliding and reclining.

23. SEAT BELT SA09719G5024

e Pull out the seat belt and then release it. Check
that the belt webbing retracts smoothly.

e Check the seat belt warning light and chime
operations.

24. WHEEL ALIGNMENT saosnisesozs

Check the wheel alignments. <Ref. to FS-6, Wheel
Alignment.> and <Ref. to RS-7, Wheel Alignment.>

25. TEST MODE CONNECTOR  suosrsesozr

Turn the ignition switch to ON and check that the
check-engine light starts blinking. If the light blinks,
return the ignition key to LOCK and disconnect the
test mode connector. Then, turn the ignition key to
ON again. If the check-engine light blinks at that
time in spite of the disconnected test mode
connector, carry out an engine diagnosis.

S1M0167

26. OPERATION CHECK OF SHIFT LOCK
SYSTEM, KEY INTERLOCK, AND
STARTER INTERLOCK  sasnsesozs

e For a MT vehicle, check the starter interlock sys-
tem operations.

e For an AT vehicle, check the shift lock and key
interlock system operations.

27. KEY WARNING SYSTEM saosriscsoss

Check that the chime sounds when the driver’s
door opens and the key is in the “LOCK” or “ACC”
position.

28. STARTING CONDITION saosriscsozs

Start the engine and check that the engine starts
smoothly. If any battery voltage problems are
found, recharge or replace the battery. If any
abnormal noises are observed, immediately stop
the engine and check and repair the necessary
components.

29. EXHAUST SYSTEM saosnsesoso

Listen to the exhaust noise to see if no abnormal
noises are observed.

30. INDICATOR LIGHT saosriscsost
Check that all the indicator lights are off.

3 1 . C L O C K SA09719G5032

Check the clock for normal operations and enough
accuracy.

32 . RA D | O SA09719G5033

Check the radio for full functionality and normal
noise level. Also check the CD unit operations.

P1-10
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33. CIGARETTE LIGHTER suosrocsoss
Check the cigarette lighter operations.

34. LIGHTING SYSTEM SA09719G5035

e Check the headlight operations.

e Check the brake light operations.

e Check the other lights for normal operations.

e Check the day time running light system opera-
tions.

e Check the illumination brightness control system
operations.

35. WINDOW WASHER SA09719G5036

Check that the window washer system sprays
washer fluid on the specified area of the windshield
and rear window shown in the figure.

Front

Y —

$100 mm (3.94 in)

RN\ Sprayed area

Rear
IQ
80 mm
-(3.15in)
140 mm
(5.51 in)

S1MO168A

36 . WI P E R SA09719G5037

Check the front and rear wipers for normal opera-
tions.

37. POWER WINDOW OPERATION
CHECK SA09719G5004

Manipulate the power window switches one by one
to check that each of the power windows goes up
and down with no abnormal noises.

38 BRAKE TEST SA09719G5038
Check the foot brake for normal operations.

39 PARKING BRAKE SA09719G5039
Check the parking brake for normal operations.

40. AT SH IFT CO NTROL SA09719G5041

Set the AT select lever to each gear position while
checking that the demanded gear position is cor-

rectly attained.
: Depress the brake pedal

R t and push the button when

@ t shifting select lever.
[E ﬁ ‘: Push the button when

shifting select lever.

@ ﬁ I:>: Select lever can be shifted

=

o)

3 without pushing
‘ ﬁ the button.
T
1 SIMO169A
Selector Gear Position
Position 1st 2nd 3rd 4th
D Yes Yes Yes Yes
3 Yes Yes Yes
2 Yes
1 Yes

41. HEATER & VENTILATION suosrsesos2

Operate the heater and ventilation system to check
for normal airflow and heating capacity.

42. AIR CONDITIONER suoor065003

Operate the air conditioner. Check that the A/C
compressor operates normally and enough cooling
is provided.

43. CRUISE CONTROL  saoor0650

Operate the cruise control system. Check that the
system is activated and deactivated correctly.

44. ATF LEVEL SA09719G5045

Check that the ATF level is normal. If insufficient,
check that no leaks are found. Then add the nec-
essary amount of the specified ATF.

— Upper level
— Lower level

GIO098A
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45. POWER STEERING FLUID LEVEL

SA09719G5046

1) Check power steering fluid for deterioration or
contamination. If the fluid is highly deteriorated or
contaminated, drain it and refill with new fluid.
2) Check joints and units for oil leakage. If any oil
leaks are found, repair or replace the applicable
part.
3) Inspect fluid level on flat and level surface with
engine “OFF” by indicator of reservoir tank.
If the level is at lower point or below, add fluid to
keep the level in the specified range of the indica-
tor. If at upper point or above, drain fluid by using
a syringe or the like.
(1) Check at temperature 20°C (68°F) on res-
ervoir surface of oil pump; read the fluid level on
the “COLD” side.
(2) Check at temperature 80°C (176°F) on res-
ervoir surface of oil pump; read the fluid level on
the “HOT” side.

H4M1007

46. FLUID LEAK CHECK  suoorsesosr

Check the entire areas of the vehicle for any trace
of coolant/oil/fluid leaks.

47. WATER LEAK TEST saosriscsoss

Spray the vehicle with water and check that no
water enters the passenger compartment.

e Before performing the water leakage test,
remove anything that may obstruct the operation or
which must be kept dry.

e Close all of the windows completely, and then
close all of the doors tightly. Close the hood and
trunk lid before starting the test.

e Connect a hose to a tap, and spray water on the
vehicle. The rate of water discharge must be
approx. 20 to 25 liters (5.3 t0 6.6 US gal, 4.4 t0 5.5
Imp gal) per minute.

When spraying water on areas adjacent to the floor
and wheel house, increase the pressure. When
directing water on areas other than the floor portion
and wheel house, decrease the pressure. But the
force of water must be made strong occasionally
by pressing the end of the hose.

NOTE:
Be sure to keep the hose at least 100 mm (3.9 in)
from the vehicle.

e Check the following areas:

e Front window and body framework mating

portion

e Door mating portions

e Glass mating portions

e Rear quarter window mating portions

e Rear window and body framework mating

portion

e Around roof drips
e If any dampness in the compartments is discov-
ered after the water has been applied, carefully
check all areas that may have possibly contributed
to the leak.

48. APPEARANCE CHECK 2 sarissos

Check the vehicle body paints, plated faces, glass,
and lenses for any dirt or damage.
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GENERAL DESCRIPTION

Periodic Maintenance Services

1. General Description s
A: GENERAL o

Be sure to perform periodic maintenance in order
to maintain vehicle performance and find problems
before they become serious.
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SCHEDULE

Periodic Maintenance Services

2. Schedule s
A: MAINTENANCE SCHEDULE 1 s

MAINTENANCE INTERVAL
[Number of months or km (miles), whichever occurs first]
Months 3 |75|15|225|30|37.5|45|52.5|60 [67.5(75|82.5|90|97.5105[112.5| 120 | Remarks
% 1,000 km 48|12 (24| 36 |48 | 60 |72|81.4|96| 108 |120| 132 |144 | 156 (168 | 180 | 192
x 1,000 miles 3 |75[15(225|30(37.5|45|52.5(60|67.5|75|825|90|97.5|105{112.5| 120
Engine oil R| R|R]|] R R |R| R R|R| R R
Engine oil filter R|IR|R| R|R|R|R|R R |R| R R|R| R R
Spark plugs R
Drive belt(s) |
Camshaft Drive belt [
Fuel line ()
Fuel filter (R)
R
[
R
[
[
[
I

Py
py)
Py)
Py

R

—[—[RB[D|D

I | Note (1)
R | Note (1)
R | Note (2)
|
R

|

|

|

|

Air cleaner element
Cooling system
Coolant

Clutch system
Transmission oil
ATF

Front & rear differen-
tial oil

15 | Brake line | | | | I |
16 | Brake fluid R R R R
17 | Disc brake pads & | | I |
discs
18 | Brake linings and | | I |
drums

19 | Parking brake I
20 | Suspension I
21 | Wheel bearing I
22 | Axle boots & joints I
|
|

OO |N|O|O|([W|IN|F

[En
o

[
[N

[EnY
N

[EnY
w

Note (3)

=
N

23 | Tire rotation I Note (4)
24 | Steering system
(Power steering)
25 | Supplement restraint Inspect every 10 years

system

Symbols used:

R: Replace

I: Inspection

(R) or (I): Recommended service for safe vehicle operation.

NOTE:

(1) This inspection is not required to maintain emission warranty eligibility and it does not affect the manufacturer’s obligations
under EPA's in-use compliance program.

(2) When the vehicle is used in extremely dusty conditions, the air cleaner element should be replaced more often.

(3) ATF filter is maintenance free part. ATF filter needs replacement, when it has physically damaged or ATF leaked.

(4) Atire should be replaced when the tread wear indicator appears as a solid band across the tread. The indicators appear when
the remaining tread has been worn to 1.6 mm (0.063 in) or less.
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Periodic Maintenance Services

SCHEDULE

B: MAINTENANCE SCHEDULE 2 sz

Item Every Repeat short | Repeat Extremely Salt or other |High humidity | Repeat tow-
distance drive | rough/muddy |cold weather |corrosive or mountain |ing trailer
road drive area used or area
coastal area
Engine oil 3.75 months R R R
6,000 km
3,750 miles
Engine oil filter 3.75 months R R R
6,000 km
3,750 miles
Fuel filter 15 months |
24,000 km
15,000 miles
Fuel line 15 months |
24,000 km
15,000 miles
Transmission oil 15 months R
24,000 km
15,000 miles
ATF 15 months R
24,000 km
15,000 miles
Front & rear differ- | 15 months R
ential oil 24,000 km
15,000 miles
Brake line 15 months | | | |
24,000 km
15,000 miles
Brake fluid 15 months R
24,000 km
15,000 miles
Disc brake pads & | 15 months | | | |
discs 24,000 km
15,000 miles
Brake linings and |15 months | | | |
drums 24,000 km
15,000 miles
Parking brake 15 months | | | |
24,000 km
15,000 miles
Suspension 7.5 months | | | |
12,000 km
7,500 miles
Axle boots & 7.5 months | | | | |
joints 12,000 km
7,500 miles
Steering system 7.5 months | | | | |
(Power steering) 12,000 km
7,500 miles
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ENGINE OIL

Periodic Maintenance Services

3. Engine Ol <onr
A: REPLACEMENT s

1) Drain engine oil by loosening engine oil drain
plug.

GI0012A

2) Open engine oil filler cap for quick draining of
the engine oail.

3) Replace drain plug gasket.

4) Tighten engine oil drain plug after draining
engine oil.

Tightening torque:
44 N-m (4.5 kgf-m, 33 ft-1b)

5) Fill engine oil through filler pipe up to upper
point on level gauge. Make sure that vehicle is
placed level when checking oil level. Use engine oil
of proper quality and viscosity, selected in accor-
dance with the table in figure.

Engine oil capacity:
Upper level
4.0 ¢ (4.2 US qt, 3.5 Imp qt)
Lower level
3.0 ¢ (3.2US qt, 2.6 Imp qt)

SAE Viscosity No. and Applicable Temperature
(°C) -30 -20-15 0 15 30 40
(‘F) =22 —4 5 32 59 86 104

10W-30, 10W-40
| [ [
< 5W-30 PREFERRED

GIO015A

The proper viscosity helps vehicle get good cold
and hot starting by reducing viscous friction and
thus increasing cranking speed.

NOTE:

e When replenishing oil, it does not matter if the oil
to be added is a different brand from that in the
engine; however, use oil having the API classifica-
tion and SAE viscosity No. designated by
SUBARU.

e If vehicle is used in desert areas with very high
temperatures or for other heavy duty applications,
the following viscosity oils may be used:

API classification: SJ or SH

SAE Viscosity No.: 30, 40, 10W-50, 20W-40,
20W-50

6) Close engine oil filler cap.

7) Start engine and warm it up for a time.

8) After engine stops, recheck the oil level.

If necessary, add engine oil up to upper level on
level gauge.

Oil level gauge Notch mark
7 /)
k/é ”Engir% oil filler cap
e i/ ol—r Upper level
Y‘ / About 1.0 ¢
“ (1.1 US qt,
\u X5 B 0.9 Imp qt)
o |—— Lower level
GIO016A

B: INSPECTION swrommo

1) Park vehicle on a level surface.

2) Remove oil level gauge and wipe it clean.

3) Reinsert the level gauge all the way. Be sure
that the level gauge is correctly inserted and in the
proper orientation.

4) Remove it again and note the reading. If the
engine oil level is below the “L” line, add oil to bring
the level up to the “F” line.

\ \==Engine oil filler cap L

Oil level gauge—

Upper level
About 1.0¢
(1.1 US qt,
0.9 Imp qt)
Lower level

GIO013A

5) After turning off the engine, wait a few minutes
for the oil to drain back into the oil pan before
checking the level.

6) Just after driving or while the engine is warm,
engine oil level may show in the range between the
“F” line and the notch mark. This is caused by
thermal expansion of the engine oil.

7) To prevent overfilling the engine oil, do not add
oil above the “F” line when the engine is cold.
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ENGINE OIL FILTER

Periodic Maintenance Services

4. Engine Oil Filter o

A: REPLACEMENT suorsssno

1) Remove oil filter with ST.
ST 498547000 OIL FILTER WRENCH

GIO012A

2) Get a new oil filter and apply a thin coat of
engine oil to the seal rubber.

3) Install oil filter by turning it by hand, being care-
ful not to damage seal rubber.

4) Tighten more (approximately 2/3 to 3/4 turn)
after the seal rubber contacts the oil pump case.
Do not tighten excessively, or oil may leak.

5) After installing oil filter, run engine and make
sure that no oil is leaking around seal rubber.

NOTE:
The filter element and filter case are permanently
joined; therefore, interior cleaning is not necessatry.

6) Check the engine oil level. <Ref. to PI-7,
ENGINE OIL, PDI PROCEDURE, Pre-delivery
Inspection.>
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SPARK PLUGS

Periodic Maintenance Services

5. Spark Plugs s
A: REPLACEMENT s
NOTE:

For spark plug replacement procedure details,
refer to 1G section. <Ref. to 1G-4, Spark Plug.>

Disconnect battery ground cable.
Remove air intake duct as a unit.
Remove resonator chamber.

Remove washer tank and put it aside.
Disconnect spark plug cord.

Remove spark plug with a plug-wrench.

A
S

Gl0018

7) Set new spark plug.
Recommended spark plug:

CHAMPION RC10YC4

NGK BKR6E-11, BKR5E-11
Spark plug gap

1.0 — 1.1 mm (0.039 — 0.043 in)

8) Tighten spark plug lightly with hand, and then
secure with a plug-wrench to the specified torque.

Tightening torque:

20.6 N-m (2.10 kgf-m, 15.19 ft-Ib)

NOTE:
e Be sure to place the gasket between the cylin-
der head and spark plug.
e If torque wrench is not available, tighten spark
plug until gasket contacts cylinder head; then
tighten further 1/4 to 1/2 turns.
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DRIVE BELT(S)

Periodic Maintenance Services

6. Drive Belt(s) s
A: INSPECTION suormsino

1) Replace belts, if cracks, fraying or wear is
found.

2) Check drive belt tension and adjust it if neces-
sary by changing generator installing position
and/or idler pulley installing position.

Belt tension
(A) |
replaced: 7 — 9 mm (0.276 — 0.354 in)
reused: 9.0 — 10.0 mm (0.354 — 0.394 in)
(B)*
replaced: 7.5 — 8.5 mm (0.295 — 0.335
in)
reused: 9.0 — 10.0 mm (0.354 — 0.394 in)
*. There is no belt (B) on models without an air
conditioner.

98 N (10 kg, 22 Ib)

GI0019A

C/P Crankshaft pulley

GEN Generator

P/S Power steering oil pump pulley
A/C Air conditioning compressor pulley
I/P Idler pulley

B: REPLACEMENT suwrssio

NOTE:
Wipe off any oil or water on the belt and pulley.

1) Loosen the lock bolt (A).
2) Loosen the slider bolt (B).
3) Remove the front side belt (C).

GI0021A

4) Loosen the lock nut (A).
5) Loosen the slider bolt (B).
6) Remove the rear side belt.

GI0022A

7) Install a new belt, and tighten the slider bolt so
as to obtain the specified belt tension.

8) Tighten the slider bolt (B).

9) Tighten the lock nut (A).

Tightening torque:
22.6 N-m (2.3 kgf-m, 16.6 ft-Ib)

GI0022A

10) Install a new belt, and tighten the slider bolt so
as to obtain the specified belt tension.

11) Tighten the slider bolt (B).

12) Tighten the lock bolt (A).

Tightening torque:
Lock bolt, through bolt:
25 N'm (2.5 kgf-m, 18 ft-lb)
Slider bolt:
8 N:m (0.8 kgf-m, 5.8 ft-lb)

GI0021A
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CAMSHAFT DRIVE BELT

Periodic Maintenance Services

7. Camshaft Drive Belt s

A: REPLACEMENT suressno

NOTE:

For camshaft drive belt replacement procedure
details, refer to ME section. <Ref. to ME-46, Tim-
ing Belt Assembly.>

1) Remove radiator fan <Ref. to CO-26, Radiator

Main Fan and Fan Motor.> and air conditioner fan

<Ref. to CO-?8, Radiator Sub Fan and Fan

Motor.>.

2) Remove V-belt cover.

3) Remove V-belts. <Ref. to ME-42, V-belt.>

4) Remove air conditioning compressor drive belt

tensioner.

5) Remove pulley bolt.

ST 499977100 CRANKSHAFT PULLEY
WRENCH

6) Remove crankshaft pulley.

7) Remove left side belt cover.

8) Remove front belt cover.

9) Remove timing belt guide. (MT vehicle only)

10) Turn crankshaft and align alignment marks on

crankshaft, and left and right camshaft sprockets

with notches of belt cover and cylinder block:

ST 499987500 CRANKSHAFT SOCKET

Notch

/ ©

Notch

N_/@’N% Alignment mark
o
@8

11) Remove belt idler.

12) Remove belt idler (No. 2).

13) Remove timing belt.

14) Remove automatic belt tension adjuster
assembly.

GI0025A

B: INSTALLATION suressan
Install in the reverse order of removal.

NOTE:
When installing the timing belt, be sure to align all
alignment marks on the belt with corresponding
marks on the sprockets. If incorrectly installed,
interference between pistons and valves may
occur.

C: INSPECTION surssso

1) Remove left and right timing belt covers.

2) While cranking engine at least four rotations,
check timing belt back surface for cracks or dam-
age. Replace faulty timing belt as needed.

3) Measure timing belt width W. If it is less than 27
mm (1.06 in), check idlers, tensioner, water pump
pulley and cam sprocket to determine idler align-
ment (squareness). Replace worn timing belt.

GI0028A

4) Install left and right timing belt covers.
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FUEL LINE

Periodic Maintenance Services

8. Fuel Line s
A: INSPECTION suoseomo

The fuel line is located mostly internally, so check
pipes, areas near pipes, and engine compartment
piping for rust, hose damage, loose bands, etc. If
faulty parts are found, repair or replace them. <Ref.
to FU-7Z0, Fuel Delivery, Return and Evaporation
Lines.>
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FUEL FILTER

Periodic Maintenance Services

9. Fuel Filter sow
A: REPLACEMENT <m0

For fuel filter replacement procedures, refer to “FU”
section. <Ref. to FU-67, Fuel Filter.>
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AIR CLEANER ELEMENT

Periodic Maintenance Services

10. Air Cleaner Element o

A: REPLACEMENT s

NOTE:

Do not attempt to clean the air cleaner element.
The filter paper of the element is wetted with a
special inflammable slow-evaporating viscous lig-
uid. It is resistant to cold weather and has a long
service life. Dirt adhering to this filter paper forms
porous laminations with the viscous liquid, which
function as a filtration layer to reduce dust penetra-
tion into the filter paper. If this filter paper is
cleaned, the filtration layer thus formed will be lost
along with the viscous liquid.

!

1) Remove bolt (A) which install air cleaner case
to stays.
2) Remove the clip (B) above the air cleaner case.

Gl0032

Trp—l—r——n—l—rbl—\—r—t——k-\— s
A) (8) |

H2M2947A

3) Remove air cleaner.
4) Install in the reverse order of removal.

CAUTION:
Fasten with a clip after inserting the lower tab
of the case.
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COOLING SYSTEM

Periodic Maintenance Services

11. Cooling System <o
A: INSPECTION cuorsano

1) Check radiator for leakage, filling it with coolant
and attach radiator cap tester (A) to the filler neck.
Then apply a pressure of 157 kPa (1.6 kg/cm?, 23
psi) and check the following points:

e Each portion of radiator for leakage

e Hose joints and other connections for leakage

CAUTION:

e When attaching or detaching tester and
when operating tester, use special care not to
deform radiator filler neck.

S1IMO0152A

e When performing this check, be sure to keep
the engine stationary and fill radiator with cool-
ant.

e Wipe off check points before applying pres-
sure.

e Use care not to spill coolant when detaching
tester from radiator.

2) Check the radiator cap valve open pressure
using radiator cap tester.

NOTE:

Rust or dirt on cap may prevent valve from func-
tioning normally: be sure to clean cap before test-
ing.

Raise the pressure until the needle of gauge stops
and see if the pressure can be retained for five to
six seconds. The radiator cap is normal if a pres-
sure above the service limit value has been main-
tained for this period.

Radiator cap valve open pressure
Standard value:
93 — 123 kPa (0.95 — 1.25 kg/cm ?, 14 —
18 psi)
Service limit:
83 kPa (0.85 kg/cm 2, 12 psi)

Gl0034

Deformation,
damage, rust

Crack, deformation GI0035A

3) If the coolant temperature exceeds 76.0 to
80.0°C (169 to 176°F) while radiator is not so hot,
check thermostat. If thermostat does not open at
76.0t0 80.0°C (169 to 176°F), replace it with a new
one.

4) If electric fan does not operate when coolant
temperature exceeds 90 to 94°C (194 to 201°F),
check thermoswitch or fan motor.
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COOLANT

Periodic Maintenance Services

12. Coolant swes

A: REPLACEMENT suoresono

1. REPLACEMENT OF COOLANT sorsssazoon

WARNING:

The radiator is of the pressurized type. Do not
attempt to open the radiator cap immediately
after the engine has been stopped.

1) Lift up the vehicle.

2) Remove under cover.

3) Fit vinyl tube to drain pipe.

4) Place a container under drain tube.

5) Loosen drain cock to drain engine coolant into
container.

S1IMO0156A

6) For quick draining, open radiator cap.

CAUTION:
Be careful not to spill coolant on the floor.

7) Drain coolant from reservoir tank.

8) Tighten radiator drain screw securely after
draining coolant.

9) Install reservoir tank to original position.

10) Slowly pour prepared coolant from radiator
filler port to neck of filler, then pour into reservoir
tank up to “FULL” level.

Coolant capacity (fil upto  “FULL" level)
Approx. 6.0 ¢ (6.3 US qt, 5.3 Imp qt)

NOTE:

The SUBARU Genuine Coolant containing anti-
freeze and anti-rust agents is especially made for
SUBARU engine, which has an aluminum crank-
case. Always use SUBARU Genuine Coolant,
since other coolant may cause corrosion.

11) Securely install radiator cap.

12) Run engine for more than five minutes at
2,000 to 3,000 rpm. (Run engine until radiator
becomes hot in order to purge air trapped in cool-
ing system.)

13) Stop engine and wait until coolant tempera-
ture lowers. Then open radiator cap to check cool-
ant level and add coolant up to radiator filler neck.
Next, add coolant into reservoir tank up to “FULL”
level.

14) After adding coolant, securely install radiator
and reservoir tank caps.

2. RELATIONSHIP OF SUBARU COOLANT
CONCENTRATION AND FREEZING
TEMPERATURE  saoresonzoo2

The concentration and safe operating temperature
of the SUBARU coolant is shown in the diagram.
Measuring the temperature and specific gravity of
the coolant will provide this information.
[Example]

If the coolant temperature is 25°C (77°F) and its
specific gravity is 1.054, the concentration is 35%
(point A), the safe operating temperature is —14°C
(7°F) (point B), and the freezing temperature is
—20°C (-4°F) (point C).

Safe operating temperature

Concentration
of coolant

1.100
1.090
— 1.080

c
©
© 1.070f
(o]
()
= 1.060
2
£1.050
©
©1.040}
o
5 1.030+ Freezing i 30%
2 temperature !
» 1.020 - |
~ 20% >
1.010f oL
DRl 10%

100045302090 _0_ 10 20 30 40 50
(—40)(—22)(—4)(14) (32) (50) (68)(86)(104)(122)
Coolant temperature °C (°F)

GIO037A
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COOLANT

Periodic Maintenance Services

3. PROCEDURE TO ADJUST THE
CONCENTRATION OF THE COOLANT

SA07689A2003

To adjust the concentration of the coolant accord-
ing to temperature, find the proper fluid concentra-
tion in the above diagram and replace the neces-
sary amount of coolant with an undiluted solution
of SUBARU genuine coolant (concentration 50).
The amount of coolant that should be replaced can
be determined using the diagram.

[Example]

Assume that the coolant concentration must be
increased from 25% to 40%. Find point A, where
the 25% line of coolant concentration intersects
with the 40% curve of the necessary coolant
concentration, and read the scale on the vertical
axis of the graph at height A. The quantity of cool-
ant to be drained is 2.1 liters (2.2 US qt, 1.8 Imp
gt). Drain 2.1 liters (2.2 US qt, 1.8 Imp qt) of cool-
ant from the cooling system and add 2.1 liters (2.2
US qt, 1.8 Imp qt) of the undiluted solution of
SUBARU coolant.

If a coolant concentration of 50% is needed, drain
all the coolant and refill with the undiluted solution
only.

Necessary concentration
r of coolant

(3.2, 2.6)

2
(2.1, 1.8)

]
(1.1, 1.8)

o

20 30 40 50

Concentration of coolant in the vehicle
cooling system %

Quantity of coolant to be drained £ (US qgt, Imp qt)

Concentration of coolant in vehicle
and quantity to be drained

GI0038A
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CLUTCH SYSTEM

Periodic Maintenance Services

13. Clutch System o
A: INSPECTION AND ADJUSTMENT

SA07690G26

1) Push the release lever to retract the push rod
of the operating cylinder and check if the fluid level
in the clutch reservoir tank rises or not.

-Release lever

GIO039A

2) If the fluid level rises, pedal free play is correct.
3) If the fluid level does not rise, or the push rod
cannot be retracted, adjust the clutch pedal. <Ref.
to CL-21,, Clutch Pedal.>

4) Inspect the underside of master cylinder, clutch
damper and operating cylinder for clutch system,
hoses, piping and their couplings for fluid leaks.

If fluid leaks are found, correct them by retighten-
ing their fitting bolt and/or replacing their parts.

5) Check the fluid level using the scale on the
outside of the clutch master cylinder tank. If the
level is below “MIN”, add clutch fluid to bring it up
to “MAX”.

Recommended clutch fluid:
FMVSS No. 116, fresh DOT3 or DOT4
brake fluid

NOTE:

e Avoid mixing different brakes of brake fluid to
prevent degradation of the fluid.

e Be careful not to allow dirt or dust to get into the
reservoir tank.

Clutch master
cylinder tank

MAX. 15vé) /
//, \

-
MIN Ievel i

/ / S1IMO165A
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TRANSMISSION OIL

Periodic Maintenance Services

14. Transmission Oil o

A: REPLACEMENT s
1. MANUAL TRANSMISSION saoesiazoo

1) Drain gear oil by removing drain plug after
allowing the engine to cool for 3 to 4 hours.

NOTE:
Before starting work, cool off the engine well.

® ®

Gl0041

2) Reinstall drain plug after draining gear oil and
tighten it to the specified torque.

Tightening torque:
44 N-m (4.5 kgf-m, 32.5 ft-Ib)

NOTE:

e Be sure to place a gasket between the transmis-
sion case and drain plug.

e Replace the gasket with a new one.

e Each oil manufacturer has its base oil and addi-
tives. Thus, do not mix two or more brands.

3) Fill transmission gear oil through the oil level
gauge hole up to the upper point of level gauge.

Gear oil capacity:
3.5 ¢ (3.7US qgt, 3.1 Imp qt)

Upper level
Lower level

GI0042A

PM-17



Periodic Maintenance Services

ATF

1 5 . AT F SA07692

A: REPLACEMENT s
1. AUTOMATIC TRANSMISSION FLUID

SA07692A2001

1) Drain ATF (Automatic Transmission Fluid) by
removing drain plug after allowing the engine to
cool for 3 to 4 hours.

NOTE:
Before starting work, cool off the engine well.

\\

Front differential
draln plug/

)\

S

ji

GI0043A

—0

2) Reinstall drain plug after draining ATF, and
tighten it to the specified torque.

Tightening torque:
25.0 N-m (2.55 kgf-m, 18.4 ft-Ib)

3) Fill ATF up to the middle of the “COLD” side on
level gauge by using the gauge hole.

Recommended fluid:
Dexron Il type automatic transmission
fluid

Fluid capacity:
Fill the same amount drained from ATF
drain plug hole.

4) Run the vehicle until the ATF temperature rises
to 60 to 80°C (140 to 176°F) and check the ATF
level.

“Hot”
side
Upper QOLD
Level gauge level side
Upper
level
Lower

GI0044A

2 . ATF F I L TE R SA07692A2002

NOTE:

ATF filter is maintenance free part. ATF filter needs
replacement, when it has physically damaged or
ATF leaked.

For the replacement procedures of the ATF filter:
<Ref. to AT-44, ATF Filter.>
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FRONT & REAR DIFFERENTIAL OIL

Periodic Maintenance Services

16. Front & Rear Differential Oil

SA07693

A: REPLACEMENT suoressnao

1. FRONT DIFFERENTIAL (MANUAL
TRANSMISSION) SA07693A2001

For M/T vehicle, manual transmission oil works as
differential oil to lubricate differential. Refer to
“Transmission Oil”. <Ref. to PM-17, MANUAL
TRANSMISSION, REPLACEMENT, Transmission
Oil.>

2. FRONT DIFFERENTIAL (AUTOMATIC
TRANSMISSION) SA07693A2002

1) Drain differential gear oil by removing drain plug
after allowing the engine to cool for 3 to 4 hours.

NOTE:
Before starting work, cool off the engine well.

G10045

2) Reinstall drain plug after draining differential
gear oil and tighten it to the specified torque.

Tightening torque:
44 N-m (4.5 kgf-m, 32.5 ft-Ib)

NOTE:

e Be sure to place a gasket between the transmis-
sion case and drain plug.

e Replace the gasket with a new one.

e Each oil manufacturer has its base oil and addi-
tives. Thus, do not mix two or more brands.

3) Fill differential gear oil through the oil level
gauge hole up to the upper point of level gauge.

Differential gear oil capacity:
11—13¢(12—14USqt,10—11

Imp qt)

Upper level
Lower level

L

GI0046A

3. REAR DIFFERENTIAL  saorso3a2003

1) Drain oil by removing drain plug.

2) Remove filler plug for quick draining oil.
3) Reinstall drain plug after draining oil.

NOTE:
Apply fluid packing to drain plug threads before
installation.

Fluid packing:
Three Bond 1105
Tightening torque:
49.0 N-m (5.0 kgf-m, 36.2 ft-Ib)

4) After installing drain plug onto rear differential
gear case firmly, fill oil up fully to the mouth of filler

plug.

Filler plug

Drain plug

GI0047A

Oil capacity:
0.8 ¢ (0.8 US qt, 0.7 Imp qt)
NOTE:

Each oil manufacturer has its base oil and addi-
tives. Thus, do not mix two or more brands.

5) Install filler plug onto rear differential gear case
firmly.
NOTE:
Apply fluid packing to filler plug.
Fluid packing:
Three Bond 1105
Tightening torque:
49.0 N:m (5.0 kgf-m, 36.2 ft-Ib)
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17. Brake Line s

A: INSPECTION surssano
1. BRAKE LINE saorsosaioor

1) Check scratches, swelling, corrosion and/or
traces of fluid leakage on brake hoses or pipe
joints.

2) Check the possibility of adjacent parts interfer-
ing with brake pipes/hoses during driving, and
loose connections/clamps.

3) Check any trace of fluid leakage, scratches,
etc. on master cylinder, wheel cylinder and pres-
sure control valve.

NOTE:

e When the brake fluid level in the reservoir tank
is lower than the specified limit, the brake fluid
warning light on the combination meter will come
on.

e Visually check brake hose (using a mirror where
it is difficult to see) for any damage.

Rear brake pipe
e S1MO0154A

B: CHECKING suwrssicer
1. SERVICE B RAK E SA07694G2701

1) Check the free play of brake pedal with a force
of less than 10 N (1 kgf, 2 Ib).

Brake pedal free play:
1 — 3 mm (0.04 — 0.12 in)

Lock nut

Brake booster/
operating rod
Pedal play

1 -3 mm

(0.04 — 0.12in)

Play at pin

GIO050A

2) If the free play is out of specifications above,
adjust the brake pedal as follows:
(1) Be sure engine is off. (No vacuum is applied
to brake booster.)
(2) There should be play between brake
booster clevis and pin at brake pedal installing
portion.
[Depress brake pedal pad with a force of less
than 10 N (1 kgf, 2 Ib) to a stroke of 1 to 3 mm
(0.04 to 0.12 in).]
(3) Depress the surface of brake pad by hand.
(4) If there is no free play between clevis pin
and clevis, turn brake switch adjusting nut until
the clearance between stopper and screw of
brake switch becomes 0.3 mm (0.012 in).

Brake switch

.3 mm (0.012 in)

Stopper
Brake booster

operating rod Clevis pin
Clevis
Play at pin
Pedal play
1-3mm

(0.04 - 0.12 in)

GIO051A
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3) Check the pedal stroke.

While the engine is idling, depress the brake pedal
with a 490 N (50 kgf, 110 Ib) load and measure the
distance between the brake pedal and steering
wheel. With the brake pedal released, measure the
distance between the pedal and steering wheel
again. The difference between the two measure-
ments must be less than 95 mm (3.74 in). If the
distance is more than specified, there is a possibil-
ity air is in the inside of the hydraulic unit.

Brake pedal reserve distance: A
more than 95 mm (3.74 in)/ 490 N (50 kgf,
110 Ib)

21— L42=A

Toe board

GI0052A

4) Check to see if air is in the hydraulic brake line
by the feel of pedal operation. If air appears to exist
in the line, bleed it from the system.

5) Check for even operation of all brakes, using a
brake tester or by driving the vehicle for a short
distance on a straight road.

2. BRAKE SERVO SYSTEM suorescore:

1) With the engine off, depress the brake pedal
several times applying the same pedal force: Make
sure the travel distance should not change.

2) With the brake pedal depressed, start the
engine: Make sure the pedal should move slightly
toward the floor.

3) With the brake pedal depressed, stop the
engine and keep the pedal depressed for 30 sec-
onds: Make sure the pedal height should not
change.

4) Check valve is built into vacuum hose. Discon-
nect vacuum hose to inspect function of check
valve.

Blow air into vacuum hose from its brake booster
side end: Air must flow out of engine side end of
hose. Next blow air into hose from engine side: Air
should not flow out of hose.

Replace both check valve and vacuum hose if
check valve is faulty. Engine side of vacuum hose
is indicated by marking “ENGINE” as shown.

Brake booster side

g

Engine side

-

GI0053A

5) Check vacuum hose for cracks or other dam-
age.

NOTE:

When installing the vacuum hose on the engine

and brake booster, do not use soapy water or lubri-
cating oil on their connections.

6) Check vacuum hose to make sure it is tight and
secure.
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18. Brake Fluid sou
A: REPLACEMENT <o

1) Either jack up vehicle and place a safety stand
under it, or lift up vehicle.

2) Remove both front and rear wheels.

3) Draw out the brake fluid from master cylinder
with syringe.

4) Refill reservoir tank with recommended brake
fluid.

Recommended brake fluid:
FMVSS No. 116, fresh DOT3 or 4 brake
fluid

NOTE:

e Avoid mixing different brands of brake fluid to
prevent degrading the quality of the fluid.

e Be careful not to allow dirt or dust to get into the
reservoir tank.

Bleeding sequence (1) - (2) - (3) - (4)

(1) (4)
(5)\00/(6)
(3) (2)

GI0054A

(1) Front right
(2) Rear left
(3) Front left
(4) Rear right
(5) Secondary
(6) Primary

5) Install one end of a vinyl tube onto the air
bleeder and insert the other end of the tube into a
container to collect the brake fluid.

GIl0055

NOTE:

e Cover bleeder with waste cloth, when loosening
it, to prevent brake fluid from being splashed over
surrounding parts.

e During bleeding operation, keep the brake
reserve tank filled with brake fluid to eliminate entry
of air.

e Brake pedal operation must be very slow.

e For convenience and safety, it is advisable to
have two men working.

e The amount of brake fluid required is approxi-
mately 500 m¢ (16.9 US fl oz, 17.6 Imp fl oz) for
total brake system.

6) Instruct your co-worker to depress the brake
pedal slowly two or three times and then hold it
depressed.

7) Loosen bleeder screw approximately 1/4 turn
until a small amount of brake fluid drains into
container, and then quickly tighten screw.

8) Repeat steps 6) and 7) above until there are no
air bubbles in drained brake fluid and new fluid
flows through vinyl tube.

NOTE:

Add brake fluid as necessary while performing the
air bleed operation, in order to prevent the tank
from running short of brake fluid.

9) After completing the bleeding operation, hold
brake pedal depressed and tighten screw and
install bleeder cap.

Tightening torque:
8 N-m (0.8 kgf-m, 5.8 ft-Ib)

10) Bleed air from each wheel cylinder by follow-
ing the previous 5 steps.

11) Depress brake pedal with a force of approxi-
mately 294 N (30 kgf, 66 Ib) and hold it there for
approximately 20 seconds. At this time check
pedal to see if it makes any unusual movement.
Visually inspect bleeder screws and brake pipe
joints to make sure that there is no fluid leakage.
12) Install wheels, and drive vehicle for a short
distance between 2 to 3 km (1 to 2 miles) to make
sure that brakes are operating properly.
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19. Disc Brake Pads and Discs

SA07695

A: INSPECTION sursssno
1. DISC BRAKE PAD AND DISC saosssatcor

1) Jack up vehicle and support with rigid racks.
Then remove wheels.

2) Visually check pad thickness through inspec-
tion hole of disc brake assembly. Replace pad if
necessary.

GIO056A

NOTE:

When replacing a pad, always replace the pads for
both the left and right wheels at the same time.
Also replace pad clips if they are twisted or worn.

GI0058

Lining

N

\ _/Back
N metal

Pad thickness including back metal mm (in)

Front Rear
Standard 17 (0.67) 14 (0.55)
Service limit 7.5 (0.295) 6.5 (0.256)
Service limit 1.5 (0.059) 1.5 (0.059)
(exclusive back metal)

Thickness

of pad

GI0057A

3) Check the disc rotor, and correct or replace if it
is damaged or worn.

Brake disc thickness mm (in)
Front Rear
Standard 24 (0.94) 10 (0.39)
Wear limit 22 (0.87) 8.5 (0.335)

4) Measure the disc rotor runout at a point less
than 5 mm (0.20 in) from the outer periphery of the
rotor.

Disc rotor runout limit:
Front: 0.075 mm (0.0030 in)
Rear: 0.070 mm (0.0028 in)
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20. Brake Linings and Drums

SA07696

A: INSPECTION sursseno
1. REAR DRUM BRAKE suosoeaion

1) Remove brake drum, and check that there is no
fluid leakage from wheel cylinder.

If there is fluid leakage from wheel cylinder, replace
it. <Ref. to BR-29, Rear Drum Brake Drum.>

2) Inspect brake shoes for damage or deformities
and check brake linings for wear.

NOTE:

e Always replace both leading and trailing brake
shoes for the left and right wheels at the same
time.

e When either the left or the right brake assembly
is replaced, always replace the leading shoe and
trailing shoe of the other.

e The cotter pin, once removed, cannot be
reused.

Thickness of lining (except back metal)
Standard value: 4.1 mm (0.161 in)
Service limit: 1.5 mm (0.059 in)

(1) Rotational direction of drum (Forward)
(2) Wheel cylinder

(3) Upper shoe return spring

(4) Adjusting lever

(5) Trailing shoe

(6) Lower shoe return spring

(7) Leading shoe

To replace trailing shoe, remove cotter pin. Clevis
pin should also be replaced if worn.

3) Check brake drum for wear, dents or other
damage.

If the inside surface of brake drum is streaked,
correct the surface with emery cloth (#200 or
more). If it is unevenly worn, tapered, or the out-
side surface of brake drum is damaged, correct or
replace it.

Brake drum inner diameter
Standard value: 228.6 mm (9.000 in)
Service limit: 230.6 mm (9.079 in)

If deformation or wear of back plate, shoe, etc. is
noticeable, replace the affected parts.

Measuring inside diameter
GI0060A

2. PARKING BRAKE (REAR DISC BRAKE)

SA07696A1002

Inspect brake linings and drums of both sides of
the rear brake at the same time by removing brake
drums.

1) Inspect brake shoes for damage or deformation
and check brake linings for wear.

NOTE:

Always replace both primary and secondary brake
shoes for the left and right wheels at the same
time.

Brake lining thickness excluding back metal
Standard value: 3.2 mm (0.126 in)
Wear limit: 1.5 mm (0.059 in)

Brake shoe
(Secondary)

S1MO158A

Brake shoe
(Primary)
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2) Check brake drum for wear, dents or other
damage. If the inside surface of brake drum is
streaked, correct the surface with emery cloth
(#200 or more). If it is unevenly worn, tapered, or
the outside surface of brake drum is damaged,
correct or replace it.

Brake drum inside diameter
Standard value: 170 mm (6.69 in)
Wear limit: 171 mm (6.73 in)

Disc brake

Disc

Measuring inside diameter
GI0062A

3) If the deformation or wear of back plate, shoe,
etc. is noticeable, replace them.

4) When the shoe return spring tension is exces-
sively weakened, replace it, taking care to identify
upper and lower springs.

B: ADJUSTMENT surssenn
1. REAR DRUM BRAKE suorsssacon

The main brake is adjusted automatically, and so
there is no need to adjust it.

2. PARKING BRAKE (REAR DISC BRAKE)

SA07696A0102

For rear disc brake, adjust parking brake after
bleeding the air.

1) Remove rear cover (rubber) installed at back
plate.

2) Turn adjuster toward arrow mark (upward) until
it is locked slightly, by using slot-type screwdriver
as shown in illustration.

Adjuster ~[~

Cover (rubber)

Slot-type screwdriver

GI0063A

3) Turn back (downward) adjuster 3 to 4 notches.
4) Install cover (rubber) at original position cor-
rectly.
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21. Suspension s

A: INSPECTION sursermo
1. SUSPENSION BALL JOINT saoresratoor

1) Jack up vehicle until front wheels are off
ground.

2) Next, grasp bottom of tire and move it in and
out. If relative movement is observed between
brake disc cover and end of transverse link, ball
joint may be excessively worn.

3) Next, grasp end of transverse link and move it
up and down. Relative movement between hous-
ing and transverse link boss indicates ball joint
may be excessively worn.

4) If relative movement is observed in the imme-
diately preceding two steps, remove and inspect
ball joint. If free play exceeds standard, replace
ball joint. <Ref. to FS-16, Front Ball Joint.>

Transverse link

Ball joint
GI0064A

J—Relative movement

Transverse link

Ball joint

GIO065A

5) Damage of dust seal
Visually inspect ball joint dust seal. If it is damaged,
remove transverse link. <Ref. to FS-14, Front
Transverse Link.> And measure free play of ball
joint. <Ref. to FS-16, Front Ball Joint.>
(1) When looseness exceeds standard value,
replace ball joint.
(2) If the dust seal is damaged, replace with the
new ball joint.

NOTE:

When transverse link ball joint has been removed
or replaced, check toe-in of front wheel. If front
wheel toe-in is not at specified value, adjust toe-in.
<Ref. to FS-6, Wheel Alignment.>

Dust seal

GIO066A

2. TRANSVERSE LINK’S REAR BUSHING

SA07697A1002

Check oil leaks at around liquid-filled bushing. If ol
leaks, replace bushing.

GI0067A

3. WHEEL ARCH HEIGHT saorsorato0s

1) Unload cargoes and set vehicle in curb weight
condition.

2) Then, check wheel arch height of front and rear
suspensions to ensure that they are within speci-
fied values.

3) When wheel arch height is out of standard,
visually inspect following components and replace
deformed parts.

e Suspension components [Front strut assembly
and rear strut assembly]

e Body parts to which suspensions are installed.

4) When no components are deformed, adjust
wheel arch height by replacing coil spring in the
suspension whose wheel arch height is out of stan-
dard. <Ref. to FS-6, Wheel Alignment.> and <Ref.
to RS-7, Wheel Alignment.>
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4. WHEEL ALIGNMENT OF FRONT
S U S P E N S I O N SA07697A1004

1) Check alignment of front suspension to ensure
that following items conform to standard values.

e Toe-in

e Camber angle

e Caster angle

e Steering angle

<Ref. to FS-6, Wheel Alignment.>

2) When caster angle does not conform to stan-
dard value, visually inspect following components
and replace deformed parts.

e Suspension components [Strut
crossmember, transverse link, etc.]

e Body parts to which suspensions are installed.
3) When toe-in and camber are out of standard
value, adjust them so that they conform to respec-
tive service standard.

4) When right-and-left turning angles of tire are
out of standard, adjust to standard value.

5. WHEEL ALIGNMENT OF REAR
SUSPENSION SA07697A1005

1) Check alignment of rear suspension to ensure
that following items are within standard values.

e Toe-in

e Camber angle

e Thrust angle

<Ref. to RS-7, Wheel Alignment.>

2) When camber angle does not conform to stan-
dard value, visually inspect parts listed below. If
deformation is observed, replace damaged parts.

e Suspension components [Strut assembly,
crossmember, lateral link, etc.]

e Body parts to which suspensions are installed.

3) When toe-in and thrust angle are out of stan-
dard value, adjust them so that they conform to
respective service standard.

6. OIL LEAKAGE OF STRUT saorsoraoce

Visually inspect front strut and rear strut for oil
leakage as instructed. Replace front strut and rear
strut if oil leaks excessively.

7. TIGHTNESS OF BOLTS AND NUTS

SA07697A1007

assembly,

Check bolts and nuts shown in the figure for loose-
ness. Retighten bolts and nuts to specified torque.
If self-lock nuts and bolts are removed, replace
them with new ones.

Front suspension: <Ref. to FS-2, General Descrip-
tion.>

Rear suspension: <Ref. to RS-2, General Descrip-
tion.>

8. DAMAGE TO SUSPENSION PARTS

SA07697A1008

1) Check the following parts and the fastening por-
tion of the vehicle body for deformation or exces-
sive rusting which impairs the suspension. If
necessary, replace damaged parts with new ones.
If minor rust formation, pitting, etc. are noted,
remove rust and apply remedial anti-corrosion
measures.
e Front suspension

e Transverse link

e Crossmember

e Strut
e Rear suspension

e Lateral link

e Trailing link

e Crossmember

e Strut
e In the district where salt is sprayed to melt snow
on a road in winter, check suspension parts for
damage caused by rust every 12 months after
lapse of 60 months. Take rust prevention measure
as required.
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22. Wheel Bearing s

A: INSPECTION surssano

1. FRONT WHEEL BEARING suorsssaton

NOTE:
Inspect the condition of front wheel bearing
grease.

1) Jack up the front of vehicle.

2) While holding front wheel by hand, swing it in
and out to check bearing free play.

3) Loosen wheel nuts and remove front wheel.

4) If bearing free play exists in step 2) above,
attach a dial gauge to hub and measure axial dis-
placement in axial direction.

Service limit:
Straight-ahead position within 0.05 mm
(0.0020 in)

5) Remove bolts and self-locking nuts, and extract
transverse link from front crossmember.

6) While lightly hammering spring pin which
secures S.F.J. to transmission spindle, remove it.
7) Extract S.F.J. from transmission spindle. <Ref.
to DS-17, Front Axle.>

8) While supporting front drive shaft horizontally
with one hand, turn hub with the other to check for
noise or binding.

If hub is noisy or binds, disassemble front axle and
check condition of oil seals, bearing, etc.

Inner oil seal Hub bolt

A
Snap ring {
Bearing o
{
Housing
Outer oil seal

Hub

GI0133

2. REAR WHEEL BEARING sorsssaiooz

NOTE:
Inspect the condition of rear wheel bearing grease.

1) Jack up the rear of vehicle.

2) While holding rear wheel by hand, swing it in
and out to check bearing free play.

3) Loosen wheel nuts and remove rear wheel.

4) If bearing free play exists in step 2) above,
attach a dial gauge to hub COMPL and measure
axial displacement in axial direction.

Service limit:
Straight-ahead position within 0.05 mm
(0.0020 in)

5) Remove bolts and self-locking nuts, and
remove front lateral link from crossmember.

6) Remove the DOJ of rear drive shaft from rear
differential. <Ref. to DS-38, Rear Drive Shaft.>

7) While supporting rear drive shaft horizontally
with one hand, turn hub COMPL with the other to
check for noise or binding.

If hub COMPL is noisy or binds, disassemble rear
axle and check condition of oil seals, bearings, etc.

Inner oil seal
Rear housing

Socket bolt

NG .
p 5\/' \‘\~

VAN \@

S1M0173A

Snap ring
Outer oil seal

A

@
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23. Axle Boots & Joints s

A: INSPECTION surssono

1. FRONT AND REAR AXLE BOOTS saoessasoor

Inspect front axle boots (A) and rear

axle boots (B)

for deformation, damage or failure. If faulty, replace
them with new ones. <Ref. to DS-32, Front Drive

Shaft.> <Ref. to DS-38, Rear Drive

Shaft.>

SN

) /\
o

//\,@,
|

{
L o
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N P o
AT

~

GI0135

2. PROPELLER SHAFT saoresontcoz

Inspect propeller shaft for damage or failure. If
faulty, replace it with a new one. <Ref. to DS-14,

Propeller Shaft.>
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24. Tire Rotation somw

A: INSPECTION surmoono

1) Replace the tire if the tread depth is less than
1.6 mm (0.063 in) or if wear indicators appear
across the tire tread. (It is recommended that both
right and left tires are replaced as a set.)

2) Adjust the wheel alignment if abnormally
uneven tire wear is found.

3) Also, rotate the tires between the front and rear
tires as illustrated, in order to ensure uniform tire
weatr.

GIl0072

New tread Worn tread

Tread wear
~/ indicator

GIO073A
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25. Steering System (Power
Steering) somw

A: INSPECTION suomoimo
1. STEERING WHEEL  sworroa00

1) Set steering wheel in a straight-ahead position,
and check wheel spokes to make sure they are
correctly set in their specified positions.

2) Lightly turn steering wheel to the left and right
to determine the point where front wheels start to
move.

Measure the distance of the movement of steering
wheel at the outer periphery of wheel.

Steering wheel free play:
0— 17 mm (0 — 0.67 in)

Free play

GI0074A

Move steering wheel vertically toward the shaft to
ascertain if there is play in the direction.

Maximum permissible play:
0.5 mm (0.020 in)

3) Drive vehicle and check the following items dur-
ing operation.
(1) Steering force ..............
The effort required for steering should be
smooth and even at all points, and should not
vary.
(2) Pull to one side ............
Steering wheel should not be pulled to either
side while driving on a level surface.
(3) Wheel runout ................
Steering wheel should not show any sign of
runout.
(4) Return factor ...............
Steering wheel should return to its original posi-
tion after it has been turned and then released.

2. STEERING SHAFT JOINT saorotato

1) When steering wheel free play is excessive,
disconnect universal joint of steering shaft and
check it for any play and yawing torque (at the
point of the crossing direction). Also inspect for any
damage to sealing or worn serrations. If the joint is
loose, retighten the mounting bolts to the specified
torque.

Tightening torque:
24 N'm (2.4 kgf-m, 17.4 ft-Ib)

» )
Univerﬂ

N
XS

GI0075A

3 . G EA R B OX SA07701A1003

1) With wheels placed on a level surface, turn
steering wheel 90° in both the left and right direc-
tions.

While wheel is being rotated, reach under vehicle
and check for looseness in gearbox.

Tightening torque:
59 N-m (6.0 kgf-m, 43.4 ft-Ib)
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2) Check boot for damage, cracks or deterioration.
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3) With vehicle on a level surface, quickly turn
steering wheel to the left and right.
While steering wheel is being rotated, check the
gear backlash. If any unusual noise is noticed,
adjust the gear backlash in the following manner.
(1) Loosen the adjusting screw three to four
rotations.
(2) Apply liquid packing to at least 1/3 of entire
perimeter of adjusting screw thread.
(3) Tighten adjusting screw to 7.4 N-m (0.75
kgf-m, 5.4 ft-lb) and then loosen. Repeat this
operation twice.
(4) Retighten adjusting screw to 7.4 N-m (0.75
kgf-m, 5.4 ft-Ib) and back off 25°.

1O .
Apply liquid packing
/to at least 1/3 of entire
perimeter
ut L

GIO077A

(5) Install lock nut. While holding adjusting
screw with a wrench, tighten lock nut using ST.
ST 926230000 SPANNER

Tightening torque (Lock nut):
39 N-m (4.0 kgf-m, 29 ft-Ib)

Hold the adjusting screw with a wrench to pre-
vent it from turning while tightening the lock nut.

4. TlE'ROD SA07701A1004

1) Check tie-rod and tie-rod ends for bends,
scratches or other damage.

Knuckle arm

GI0105A

2) Check connections of knuckle ball joints for
play, inspect for damage on dust seals, and check
free play of ball studs. If castle nut is loose,
retighten it to the specified torque, then tighten fur-
ther up to 60° until cotter pin hole is aligned.

Tightening torque:
27 N-m (2.75 kgf-m, 19.9 ft-Ib)

3) Check lock nut on the tie-rod end for tightness.
If it is loose, retighten it to the specified torque.

Tightening torque:
83 N:m (8.5 kgf-m, 61.5 ft-Ib)

5. POWER STEERING FLUID LEVEL

SA07701A1005

1) Check power steering fluid for deterioration or
contamination. If the fluid is highly deteriorated or
contaminated, drain it and refill with new fluid.
2) Check joints and units for oil leakage. If any oil
leaks are found, repair or replace the applicable
part.
3) Inspect fluid level on flat and level surface with
engine “OFF” by indicator of reservoir tank.
If the level is at lower point or below, add fluid to
keep the level in the specified range of the indica-
tor. If at upper point or above, drain fluid by using
a syringe or the like.
(1) Check at temperature 20°C (68°F) on res-
ervoir surface of oil pump; read the fluid level on
the “COLD” side.
(2) Check at temperature 80°C (176°F) on res-
ervoir surface of oil pump; read the fluid level on
the “HOT"” side.

H4M1007

NOTE:

When fluid level exceeds specified level, drain fluid
to keep the level in the specified range of indicator
by using a syringe or the like.

Recommended fluid:
Dexron IIE or Il
Fluid capacity:
0.7 ¢ (0.7 US qgt, 0.6 Imp qt)
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6. POWER STEERING FLUID FOR LEAKS

SA07701A1006

Inspect the underside of oil pump and gearbox for
power steering system, hoses, piping and their
couplings for fluid leaks.

If fluid leaks are found, correct them by retighten-
ing their fitting bolts (or nuts) and/or replacing their
parts.

NOTE:

e Wipe the leakage fluid off after correcting fluid
leaks, or a wrong diagnosis is taken later.

e Also pay attention to clearances between hoses
(or pipings) and other parts when inspecting fluid
leaks.

7. HOSES OF OIL PUMP FOR DAMAGES

SA07701A1007

Check pressure hose and return hose of oil pump
for crack, swell or damage. Replace hose with a
new one if necessary.

NOTE:
Prevent hoses from revolving and/or turning when
installing hoses.

S1M0174

8. POWER STEERING PIPES FOR
DAMAGE SA07701A1008

Check power steering pipes for corrosion and
damage.
Replace pipes with a new one if necessary.

9 . G EA R B OX B OOTS SA07701A1009

Inspect both sides of gearbox boots as follows, and
correct the defects if necessary.

1) (A) and (B) positions of gearbox boot are fitted
correspondingly in (A) and (B) grooves of gearbox
and the rod.

2) Clips are fitted outside of (A) and (B) positions
of boot.

3) Boot does not have crack and hole.

NOTE:
Rotate (B) position of gearbox boot against twist of
it produced by adjustment of toe-in, etc.

Apply grease

(A) (B)

GI0023A

10. FITTING BOLTS AND NUTS saormoiaion

Inspect fitting bolts and nuts of oil pump and
bracket for looseness, and retighten them if neces-
sary.

Inspect and/or retighten them when engine is cold.
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SUPPLEMENTAL RESTRAINT SYSTEM

Periodic Maintenance Services

26. Supplemental Restraint System o
A: INSPECTION sormamo

Check the airbag system in accordance with the result of the self-diagnosis. <Ref. to AB-2, Basic Diagnos-
tic Procedure.>

1) Ensure that airbag connectors are connected. If not, properly connect (also double lock the connector).
When the ignition switch is turned ON with the connector(s) disconnected, the airbag warning light turns on

to identify the fault.
S1IMO0160A

2) Turn the ignition switch ON, and connect the airbag diagnosis terminal of the service connector (located
below lower cover) to the ground terminal.

3) The warning light blinks to indicate a trouble code (a fault is identified). When the airbag system is in
good order (no trouble codes are stored in the memory), the warning light blinks on and off at 0.6 second
intervals (as long as the diagnosis terminal is connected to the ground terminal).

4) When the warning light indicates a_trouble code, check the airbag system in accordance with the
troubleshooting procedure. <Ref. to AB-2, Basic Diagnostic Procedure.>

AIRBAG warning light
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FUEL INJECTION (FUEL SYSTEMS)

FU a=
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

1. General Description .

A: SPECIFICATIONS susooess

Model

Fuel tank Capaf:ity 60 ¢ (15.9 US gal, 13.2 Imp gal)
Location Under rear seat
Type Impeller

Fuel pump Shutoff discharge pressure 373 — 677 kPa (3.8 — 6.9 kg/cm?, 54 — 98 psi)
Discharge flow More than 65 ¢ (17.2 US gal, 14;.3 Imp ga_ll)/h

[12 V at 300 kPa (3.06 kg/cm~, 43.5 psi)]
Fuel filter Cartridge type

FU-2




GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

MEMO:

FU-3



GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

B: COMPONENT sisoouos
1. INTAKE MANIFOLD si7so010s01

S2M2270A

FU-4



GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

(1) Intake manifold gasket

(2) Fuel injector pipe RH

(3) Fuel injector

(4) O-ring

(5) O-ring

(6) O-ring

(7) Plug

(8) PCV valve

(9) Purge control solenoid valve

(10) Nipple

(11) Intake manifold

(12) Fuel injector pipe LH

(13) Accelerator cable bracket

(14) Intake air temperature and pres-
sure sensor

(15) O-ring

(16) Plug cord holder LH

(17) Plug cord holder RH

(18) Fuel pipe ASSY

(19) Fuel hose

(20) Clip

(21) Clip

(22) Air assist injector solenoid valve

(23) Air assist injector solenoid valve
bracket

(24) Guide pin

(25) Atmospheric pressure sensor
bracket

(26) Atmospheric pressure sensor

FU-5

Tightening torque: N -m (kgf-m, ft-Ib)

T1: 3.4 (0.35, 2.5)
T2: 5.0 (0.51, 3.7)
T3: 6.4 (0.65, 4.7)
T4: 19 (1.9, 13.7)
T5: 16 (1.6, 12)

T6: 25 (2.6, 18.8)
T7: 17 (1.7, 12)

T8: 1.5 (0.15, 1.1)




GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

2. AIR INTAKE SYSTEM sirso01a0s02

B2M3455C

(1) Gasket (4) Throttle body
(2) Throttle position sensor
(3) Idle air control solenoid valve

Tightening torque: N -m (kgf-m, ft-Ib)
T1: 1.6 (0.16, 1.2)
T2: 22 (2.2, 16)

FU-6



GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

3. CRANKSHAFT POSITION, CAMSHAFT POSITION AND KNOCK SENSORS si7so010s0s

H
'y

™
— - i)

B2M2282B

(1) Crankshaft position sensor

(2) Knock sensor

(3) Camshaft position sensor

(4) Camshaft position sensor sup-
port

Tightening torque: N -m (kgf-m, ft-Ib)
T1: 6.4 (0.65, 4.7)
T2: 24 (2.4, 17.4)
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

4 . F U E L TA N K S175001A0504

(12)

&,

(6)

S2M2001A

FU-8



GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

@)
@)
®)
(4)
©)
(6)
@)
®)
9)

(10) Fuel cut valve gasket

Heat sealed cover
Fuel tank band
Protector LH
Protector RH

Fuel tank
Canister hose A
Clamp

Fuel pump gasket
Fuel pump ASSY

(11) Fuel cut valve

(12) Evaporation hose A

(13) Clip
(14) Joint pipe

(15) Evaporation hose C
(16) Evaporation hose B
(17) Evaporation hose D
(18) Evaporation hose E
(19) Evaporation pipe ASSY
(20) Retainer

(21) Quick connector

(22) Jet pump hose A

(23) Fuel return hose A
(24) Fuel pipe ASSY

(25) Jet pump hose B

(26) Fuel return hose B
(27) Evaporation hose F
(28) Fuel sub level sensor gasket

FU-9

(29) Jet pump filter

(30) Fuel sub level sensor

(31) Protector cover

(32) Vent valve hose

(33) Vent valve

(34) Fuel tank pressure sensor

(35) Fuel tank pressure sensor hose
(36) Vent valve gasket

Tightening torque: N -m (kgf-m, ft-Ib)
T1: 4.4 (0.45, 3.3)
T2: 7.4 (0.75, 5.4)
T3: 33 (3.4, 25)




GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

5. FU EL L I N E S175001A0505

S2M2311A
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GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

(1) Clamp (14) Evaporation hose B (27) Canister lower bracket

(2) Fuel delivery hose A (15) Evaporation pipe (28) Canister holder

(3) Fuel filter bracket (16) Evaporation hose C (29) Evaporation hose E

(4) Fuel filter holder (17) Evaporation hose D (30) Pressure control solenoid valve
(5) Fuel filter cup (18) Joint pipe (31) Canister hose B

(6) Fuel filter (19) Canister hose A (32) Canister

(7) Evaporation hose (20) Drain filter hose A (33) Fuel pipe ASSY

(8) Clip (21) Drain valve hose

(9) Fuel delivery hose B (22) Drain filter hose B Tightening torque: N -m (kgf-m, ft-lb)
(10) Fuel return hose (23) Drain filter T1: 25 (2.5, 18)

(11) Roll over valve (24) Drain valve T2: 23 (2.3, 16.6)

(12) Roll over valve bracket (25) Canister upper bracket

(13) Evaporation hose A (26) Cushion rubber

FU-11



GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

6. FUEL FILLER PIPE susoois0s06

S2M2271A
(1) Fuel fiIIer. pipe ASSY (8) F?IIer ring Tightening torque: N -m (kgf-m, ft-lb)
(2) Evaporation hose holder (9) Filler cap T1: 4.4 (0.45, 3.3)
(3) Clamp (10) Shut valve 275 (0 76, 5.53)
(4) Clamp (11) Evaporation hose B o T
(5) Evaporation hose A (12) Evaporation hose C
(6) Evaporation pipe (13) Joint pipe
(7) Filler pipe packing (14) Fuel filler pipe protector

FU-12



GENERAL DESCRIPTION

Fuel Injection (Fuel Systems)

C : CA U T I O N S175001A03

e Wear working clothing, including a cap, protec-
tive goggles, and protective shoes during opera-
tion.

e Remove contamination including dirt and corro-
sion before removal, installation or disassembly.
e Keep the disassembled parts in order and pro-
tect them from dust or dirt.

e Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary
removal, installation, disassembly, and replace-
ment.

D: PREPARATION TOOL siseoir

e Be careful not to burn your hands, because each
part on the vehicle is hot after running.

e Be sure to tighten fasteners including bolts and
nuts to the specified torque.

e Place shop jacks or safety stands at the speci-
fied points.

e Before disconnecting electrical connectors of
sensors or units, be sure to disconnect negative
terminal from battery.

e Place “NO FIRE” signs near the working area.
e Be careful not to spill fuel on the floor.

ILLUSTRATION TOOL NUMBER

DESCRIPTION

REMARKS

24082AA150
(Newly adopted tool)

B2M3876

CARTRIDGE

Troubleshooting for electrical system.

22771AA030
KIT

B2M3877

SELECT MONITOR | Troubleshooting for electrical systems.

e English: 22771AA030 (Without printer)
e German: 22771AA070 (Without printer)
e French: 22771AA080 (Without printer)
e Spanish: 22771AA090 (Without printer)

FU-13



THROTTLE BODY

Fuel Injection (Fuel Systems)

2. Throttle Body s
A: REMOVAL cusoions

1) Disconnect battery ground cable.

H2M2947

3) Disconnect accelerator cable (A).
4) Disconnect cruise control cable (B). (With
cruise control model)

S==24

@A
f“‘@’ // ‘\
AV

B2M4254A

5) Disconnect connectors from idle air control
solenoid valve, throttle position sensor.
6) Disconnect air by-pass hose from throttle body.

B2M3457A

(A) Throttle position sensor
(B) Idle air control solenoid valve
(C) Air by-pass hose

7) Disconnect engine coolant hoses from throttle
body.

B2M4255

8) Remove bolts which install throttle body to
intake manifold.

B: INSTALLATION sisoi0nn
Install in the reverse order of removal.

NOTE:
Always use a new gasket.

Tightening torque:
Throttle body;
22 N'm (2.2 kgf-m, 15.9 ft-Ib)
Air cleaner case;
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

FU-14



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

3. Intake Manifold s
A: REMOVAL <wsosine

1) Release fuel pressure. <Ref. to FU-52,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Open fuel flap lid, and remove fuel filler cap.
3) Disconnect battery ground cable.

G6M0095

4) Remove air intake duct and air cleaner assem-
bly. <Ref. to IN-7, REMOVAL, Air Intake Duct.> and
<Ref. to IN-6, REMOVAL , Air Cleaner Case.>

5) Disconnect accelerator cable (A).

6) Disconnect cruise control cable (B). (With
cruise control model)

A \\\\ A0

\)
& Va7 7
@N- VAN 2

%%
< ‘“JS\%'_‘E&@(LS
(A)§ 7 ) 'fw“! :
TINS S
AN <G

B2M4254A

7) Remove power steering pump and tank from
brackets.
(1) Remove resonator chamber. <Ref. to IN-8,
REMOVAL, Resonator Chamber.>
(2) Remove front side V-belt. <Ref. to ME-42,
REMOVAL, V-belt.>
(3) Remove bolts which hold power steering
pipes brackets onto intake manifold.

NOTE:
Do not disconnect power steering hose.

S2M1013

(4) Remove bolts which install power steering
pump bracket.

S2M0488

(5) Disconnect connector from power steering
pump switch.

S2M0490

(6) Place power steering pump and tank on the
right side wheel apron.

S2M0491

8) Disconnect spark plug cords from spark plugs.

FU-15



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

9) Disconnect PCV hose from intake manifold. 13) Disconnect connectors from engine coolant
temperature sensor.

B2M4258

B2M4261

10) Disconnect engine coolant hose from throttle
body. 14) Disconnect knock sensor connector.

B2M4262

11) Disconnect brake booster hose. 15) Disconnect connector from crankshaft position
Sensor.

B2M4259

B2M1252

12) Remove air cleaner case stay RH and engine
harness bracket, and disconnect engine harness 16) Disconnect connector from oil pressure
connectors from bulkhead harness connectors. switch.

B2M4260

FU-16



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

17) Disconnect connector from camshaft position
Sensor.

B2M4263

18) Disconnect fuel hoses from fuel pipes.

WARNING:
e Do not spill fuel.
e Catch fuel from hoses in a container or cloth.

DA

S2MO500F

(A) Fuel delivery hose
(B) Return hose
(C) Evaporation hose

19) Remove bolts which hold intake manifold onto
cylinder heads.

S2M1660

20) Remove intake manifold.

2

B2M0160

B: INSTALLATION susoan

1) Install intake manifold onto cylinder heads.

NOTE:
Always use new gaskets.

Tightening torque:
25 N-m (2.5 kgf-m, 18.1 ft-Ib)

S2MO0500F

(A) Fuel delivery hose
(B) Return hose
(C) Evaporation hose

FU-17



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

3) Connect connector to camshaft position sensor.

B2M4263

4) Connect connector to oil pressure switch.

}@7 B2M1253

5) Connect connector to crankshaft position sen-

Sor.

B2M4262

7) Connect connectors to engine coolant tempera-

ture sensor.

B2M4261

8) Install air cleaner case stay RH and engine har-
ness bracket, and connect engine harness con-
nectors to bulkhead connectors.

10)

FU-18

B2M4259

Connect engine coolant hose to throttle body.

B2M4255




INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

11) Connect PCV hose to intake manifold.

B2M4258

12) Connect spark plug cords to spark plugs.

13) Install power steering pump on brackets.
(1) Connect terminal to power steering pump
switch.

S2M0490

(2) Tighten bolts which install power steering
pump on bracket.
Tightening torque:
20.1 N-m (2.05 kgf-m, 14.8 ft-Ib)

S2M0488

(3) Install power steering pipe brackets onto
right side intake manifold.

S2M1013

(4) Install front side V-belt. <Ref. to ME-42,
INSTALLATION, V-belt.>
(5) Install resonator chamber.

Tightening torque:
33 N:m (3.4 kgf-m, 24.6 ft-Ib)

I \=Ce
he

‘ S2MO0481A

14) Connect accelerator cable (A).
15) Connect cruise control cable (B). (With cruise
control models)

NI e
P \ N i@\
AN\er) et R
Ae® Y AN
(A) S AT O
A U
/(\ \ AN @ 4
(B) F B2M4254A

16) Install air intake duct and air cleaner assem-
bly. <Ref. to IN-4, REMOVAL, Air Intake Duct.> and
<Ref. to IN-6, INSTALLATION, Air Cleaner Case.>
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

17)

18)

C:

1) Disconnect engine ground terminal from intake

Connect connector to fuel pump relay.

\t
§‘\
\%/

—~ s2M0093

G6MO0095

D I SA SS E M B L Y S175034A06

manifold.

2) Disconnect connector from ignition coil and

B2M4265

ignitor assembly.

B2M3472

3) Remove ignition coil and ignitor assembly.

B2M3473

4) Disconnect connector from intake air tempera-
ture and pressure sensor.

SR
N\

B2M3474

5) Remove intake air temperature and pressure
sensor from intake manifold.

B2M3475

6) Disconnect connectors from throttle position
sensor and idle air control solenoid valve.

B2M3479

FU-20



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

7) Disconnect air by-pass hose from throttle body.

H2M2951

9) Disconnect connector from air assist injector
solenoid valve.
10) Disconnect air by-pass hoses from air assist
solenoid valve.

B2M4266

11) Remove air assist injector solenoid valve from
intake manifold.

B2M3478

12) Disconnect pressure regulator vacuum hose
from intake manifold.

H2M2961

13) Disconnect connectors from fuel injectors.

B2M4270

14) Disconnect connector from purge control sole-
noid valve.

B2M3485

15) Disconnect air by-pass hose from purge con-
trol solenoid valve.

16) Remove harness bands (*) which hold engine
harness onto intake manifold.

B2M3486A

FU-21



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

17) Remove engine harness from intake manifold. 22) Remove fuel injectors.

18) Remove purge control solenoid valve.

B2M3487

(1) Remove fuel injector securing clip.

B2M3488

19) Remove bolt which installs injector pipe on (2) Remove fuel injector while lifting up fuel

intake manifold as shown in figure.

S2M2261

injector pipe.

H2M2970

20) Remove bolt which installs injector pipe on 23) Disconnect air by-pass hoses from intake

intake manifold.

H2M2966

manifold.

LH side RH side

B2M4149A

21) Remove two bolts which hold fuel pipes on the 24) Loosen clamp which holds front left side fuel

left side of intake manifold.

B2M4272

hose to injector pipe and remove the pipe from fuel
hose.

B2M4273
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

25) Loosen clamp which holds front right side fuel
hose to injector pipe and remove the pipe from fuel
hose.

B2M4274

26)

H2M2975

27) Remove bolt which installs fuel pipes on
intake manifold.

B2M3491

28) Remove fuel pipe assembly and pressure
regulator, from intake manifold.

D ASSEM B LY S175034A02

1) Install fuel pipe assembly and pressure
regulator, etc. to intake manifold.

2) Tighten bolt which installs fuel pipes on intake
manifold.
Tightening torque:

5.0 N:m (0.51 kgf-m, 3.7 ft-Ib)

B2M3491

3) Connect right side fuel hose to injector pipe,
and tighten clamp screw.

B2M4274

4) |

H2M2975

5) Connect left side fuel hose to injector pipe, and
tighten clamp screw.

B2M4273

FU-23



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

6) Connect air assist hoses.

LH side

RH side

B2M4149A

7) Install fuel injectors.

NOTE:
Always use new O-rings.

&
y:

(B)
(A)

B2M3492G

(A) O-ring
(B) Fuel injector
NOTE:

Do not forget to install the fuel injector securing
clip.

B2M3488

8) Tighten bolt which installs injector pipe on
intake manifold.
Tightening torque:

5.0 N:m (0.51 kgf-m, 3.7 ft-Ib)

H2M2965

9) Tighten two bolts which install fuel pipes on the
left side of intake manifold.
Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

B2M4272

10) Tighten bolt which installs injector pipe on
intake manifold.
Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

H2M2966
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

11) Install purge control solenoid valve.

Tightening torque:
16 N-m (1.6 kgf-m, 12 ft-Ib)

B2M3487

12) Connect hoses to purge control solenoid
valve.

CAUTION:
Carefully connect the evaporation hoses.

To fuel =—

pipe —> To intake

manifold

B2M1893A

13) Install engine harness onto intake manifold.
14) Connect connectors to fuel injectors and
purge control solenoid valve.

15) Hold engine harness by harness band (*).

B2M3486A

16) Connect pressure regulator vacuum hose to
intake manifold.

H2M2961

17) Install air assist injector solenoid valve to
bracket.
Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

B2M3478

18) Connect air by-pass hoses to air assist sole-
noid valve.

B2M4266

19) Connect connector to air assist solenoid
valve.

FU-25



INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

20) Install throttle body to intake manifold.

NOTE:
Replace gasket with a new one.

Tightening torque:
22 N'm (2.2 kgf-m, 15.9 ft-Ib)

H2M2951

21) Connect connector to throttle position sensor

and idle air control solenoid valve.

B2M3479

22) Connect air by-pass hose to throttle body.

B2M3480

23) Install intake air temperature and pressure

Sensor.

Tightening torque:

3.4 N-m (0.35 kgf-m, 2.5 ft-Ib)

B2M3475

NOTE:

24) Connect connector to intake air temperature

H2M2999

and pressure sensor.
25) Install ignition coil and ignitor assembly.

FU-26
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INTAKE MANIFOLD

Fuel Injection (Fuel Systems)

26) Connect connector to ignition coil and ignitor
assembly.

27) Install engine ground terminal to intake mani-
fold.

Tightening torque:
19 N-m (1.9 kgf-m, 13.7 ft-Ib)

B2M2779

E: INSPECTION susosino

Make sure the fuel pipe and fuel hoses are not
cracked and that connections are tight.

FU-27



ENGINE COOLANT TEMPERATURE SENSOR

Fuel Injection (Fuel Systems)

4. Engine Coolant Temperature
Sensor s

A : R E M OVA L S175047A18

1) Disconnect battery ground cable.

G6MO0095

2) Remove air intake duct and air cleaner assem-
bly. <Ref. to IN-Z, REMOVAL, Air Intake Duct.> and
<Ref. to IN-6, REMOVAL , Air Cleaner Case.>

3) Disconnect connector from engine coolant tem-
perature sensor.

B2M4261

4) Remove engine coolant temperature sensor.

B: INSTALLATION sisosan

Install in the reverse order of removal.

Tightening torque:
18 N-m (1.8 kgf-m, 13 ft-lb)

B2M4275

FU-28



CRANKSHAFT POSITION SENSOR

Fuel Injection (Fuel Systems)

5. Crankshaft Position Sensor B: INSTALLATION susossu
5175043 Install in the reverse order of removal.
A: REMOVAL sisosne Tightening torque:

T: 6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

1) Disconnect battery ground cable.

B2M1252B

G6M0095

2) Remove bolt which installs crankshaft position
sensor to cylinder block.

G2M0408

3) Remove crankshaft position sensor, and dis-
connect connector from it.

2
—— ,
AN
A{ G2M0409

FU-29



CAMSHAFT POSITION SENSOR

Fuel Injection (Fuel Systems)

6. Camshaft Position Sensor

S175041

A: REMOVAL susosns

1) Disconnect battery ground cable.

G6M0095

2) Disconnect connector from camshaft position
sensor.

B2M4263

3) Remove bolt which installs camshaft position
sensor to camshalft position sensor support.

B2M2375

4) Remove bolt which installs camshaft position
sensor support to camshaft cap LH.

B2M2321

5) Remove camshaft position sensor and cam-
shaft position sensor support as a unit.
6) Remove camshaft position sensor itself.

B2M2322

B: INSTALLATION susosnn

Install in the reverse order of removal.

Tightening torque:
e Camshaft position sensor support;
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)
e Camshaft position sensor;
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)
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KNOCK SENSOR

Fuel Injection (Fuel Systems)

7. Knock Sensor s
A: REMOVAL <wsoine

1) Disconnect battery ground cable from battery
ground terminal.

H2M2947

3) Disconnect knock sensor connector.

B2M4262

4) Remove knock sensor from cylinder block.

S2M1673

B: INSTALLATION sisoinn

1) Install knock sensor to cylinder block.

Tightening torque:

24 N-m (2.4 kgf-m, 17.4 ft-Ib)
NOTE:
The extraction area of the knock sensor cord must
be positioned at a 60° angle relative to the engine
rear.

N

2) Connect knock sensor connector.

H2M3511C

3) |

H2M2947
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KNOCK SENSOR

Fuel Injection (Fuel Systems)

4) Connect battery ground cable.

G6M0095
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THROTTLE POSITION SENSOR

Fuel Injection (Fuel Systems)

8. Throttle Position Sensor s
A: REMOVAL <wsosone

1) Disconnect battery ground cable.

G6M0095

2) Disconnect connector from throttle position
sensor.

B2M3493

3) Remove throttle position sensor holding

screws, and remove it.

H2M2979

B: INSTALLATION sisosonns

Install in the reverse order of removal.
Tightening torque:
1.6 N-m (0.16 kgf-m, 1.2 ft-Ib)

CAUTION:
When installing throttle position sensor, adjust
to the specified data.

H2M2979
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THROTTLE POSITION SENSOR

Fuel Injection (Fuel Systems)

C: ADJUSTMENT susosonon
1) Turn ignition switch to OFF.

2) Loosen throttle position sensor holding screws.

B2M3765

3) When using voltage meter;
(1) Take out ECM.
(2) Turn ignition switch to ON.
(3) Adijust throttle position sensor to the proper
position to allow the voltage signal to ECM to be
in specification.
Connector & terminal / Specified voltage
(B136) No. 15 — (B136) No. 17/ 0.45 —
0.55V
[Fully closed.]

[716] [5]4]l—= —[3[2]1
20[19[18[17[16[15114[13[12[11[10[ 9 [ 8
30[29]28// [27[26\\ [25[24[23] [22[21]

] %&
Va

B2M4131A

(4) Tighten throttle position sensor holding
screws.
Tightening torque:
1.6 N-m (0.16 kgf-m, 1.2 ft-Ib)

B2M3765

4) When using Subaru Select Monitor;
(1) Turn ignition switch to OFF.

(2) Loosen throttle position sensor holding
screws.

B2M3765

NOTE:
For detailed operation procedures, refer to the
Subaru Select Monitor Operation Manual.

(3) Insert the cartridge to Subaru Select Moni-
tor.

S2MO0286A

(4) Connect Subaru Select Monitor to the data
link connector.

=]
/ z

%\@)19/4

S2M2157

5) Turn ignition switch to ON, and Subaru Select
Monitor switch to ON.

6) Select {2. Each System Check} in Main Menu.
7) Select {Engine Control System} in Selection
Menu.

8) Select {1. Current Data Display & Save} in
Engine Control System Diagnosis.

9) Select {1.12 Data Display} in Data Display
Menu.

10) Adjust throttle position sensor to the proper
position to match with the following specifications.
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THROTTLE POSITION SENSOR

Fuel Injection (Fuel Systems)

Condition: Throttle fully closed
Throttle opening angle 0.00%
Throttle sensor voltage 0.50 V

11) Tighten throttle position sensor holding
screws.
Tightening torque:

1.6 N-m (0.16 kgf-m, 1.2 ft-Ib)

B2M3765
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INTAKE AIR TEMPERATURE AND PRESSURE SENSOR

Fuel Injection (Fuel Systems)
9. Intake Air Temperature and 4) Remove intake air temperature and pressure
Pressure Sensor .. senser

A: REMOVAL s

1) Disconnect battery ground cable.

B2M3497

B: INSTALLATION ssosn

G6MO0095 Install in the reverse order of removal.

2) Disconnect spark plug cord from ignition coil Tightening torque:
) pati plug g 3.4 N-m (0.35 kgf-m, 2.5 ft-Ib)

and ignitor assembly.

B2M3497

B2M3495

3) Disconnect connector from intake air tempera- NOTE: _ _
ture and pressure sensor. Replace O-ring with a new one.

@ H2M2999

B2M4276
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ATMOSPHERIC PRESSURE SENSOR

Fuel Injection (Fuel Systems)

10. Atmospheric Pressure
Sensor s

A : R E M OVA L S175045A18

1) Disconnect battery ground cable.

G6MO0095

2) Disconnect connector from atmospheric pres-

sure sensor.
3) Remove atmospheric pressure sensor from

/

EN1001

B: INSTALLATION sisossan
Install in the reverse order of removal.

Tightening torque:
6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

EN1001

FU-37



IDLE AIR CONTROL SOLENOID VALVE

Fuel Injection (Fuel Systems)

11. Idle Air Control Solenoid

Va,l V e S175056
A : R E M OVA L S175056A18

1) Disconnect battery ground cable.

G6M0095

B: INSTALLATION sisosean
Install in the reverse order of removal.

Tightening torque:
1.6 N-m (0.16 kgf-m, 1.2 ft-lb)

B2M3501

2) Disconnect connector from idle air control sole-

noid valve.

B2M3500

3) Remove idle air control solenoid valve from

throttle body.

B2M3501

FU-38



AIR ASSIST INJECTOR SOLENOID VALVE

Fuel Injection (Fuel Systems)

12. Air Assist Injector Solenoid
Valve s
A: REMOVAL S175570A18

1) Disconnect battery ground cable.

G6M0095

2) Disconnect connector from air assist injector
solenoid valve and disconnect air by-pass hoses.

B2M4266

3) Remove air assist injector solenoid valve from
intake manifold.

B2M3503

B:

Install in the reverse order of removal.

INSTALLATION sissionn

Tightening torque:

6.4 N-m (0.65 kgf-m, 4.7 ft-Ib)

B2M3503
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FUEL INJECTOR

Fuel Injection (Fuel Systems)

13. Fuel Injector s

A: REMOVAL susosinis
1 . R H S I D E S175051A1801

1) Release fuel pressure.

<Ref. to FU-62, RELEASING OF FUEL
PRESSURE, OPERATION, Fuel.>

2) Open fuel flap lid, and remove fuel filler cap.
3) Disconnect battery ground cable.

G6M0095

4) Remove resonator chamber. <Ref. to IN-8,
REMOVAL, Resonator Chamber.>
5) Remove power steering pump and tank from
brackets.
(1) Remove front side V-belt. <Ref. to ME-42,
REMOVAL, V-belt.>
(2) Remove bolts which hold power steering
pipe bracket onto intake manifold.

S2M1013

(3) Remove bolts which install power steering
pump to bracket.

S2M0488

(4) Disconnect connector from power steering
pump switch.

S2M0490

(5) Place power steering pump and tank on the
right side wheel apron.

S2M0491

6) Remove spark plug cords from spark plugs (#1
and #3 cylinders).
7) Disconnect connector from fuel injector.

B2M4280
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FUEL INJECTOR

Fuel Injection (Fuel Systems)

8) Remove bolt which holds injector pipe to intake
manifold.

B2M4282

9) Remove fuel injector from intake manifold.
(1) Remove fuel injector securing clip.

B2M4283

(2) Remove fuel injector while lifting up fuel
injector pipe.

B2M3509

2 . L H S I D E S$175051A1802

1) Release fuel pressure. <Ref. to FU-52,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Open fuel flap lid, and remove fuel filler cap.
3) Disconnect battery ground cable.

G6M0095

4) Remove two bolts which install washer tank on

body.

B2M3139

5) Disconnect connector from front window
washer motor.
6) Disconnect connector from rear gate glass
washer motor.

B6M0562
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FUEL INJECTOR

Fuel Injection (Fuel Systems)

7) Disconnect rear window glass washer hose 12) Remove bolt which holds fuel pipe on the left
from washer motor, then plug connection with a side intake manifold.
suitable cap.

8) Move washer tank, and secure it away from
working area.

B2M3140

9) Remove spark plug cords from spark plugs (#2
and #4 cylinders).
10) Disconnect connector from fuel injector.

Q
.

~Serc-

B2M4294

11) Remove bolt which holds injector pipe to
intake manifold.

*o " — —
%

N (ONG

B2M4133

H2M2994

FU-42

H2M2995

13) Remove fuel injector from intake manifold.

(1) Remove fuel injector securing clip.

H2M2997

(2) Remove fuel injector while lifting up fuel

injector pipe.




FUEL INJECTOR

Fuel Injection (Fuel Systems)

B:

1.

INSTALLATION sursosian
R H SI DE S175051A1101

Install in the reverse order of removal.

NOTE:
Replace O-rings with new ones.

&
A

(B)
| >/ R

B2M3492G

(A) O-ring
(B) Fuel injector

Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

B2M4282

Tightening torque:

19 N-m (1.9 kgf-m, 13.7 ft-Ib)

2.

L H S I DE S175051A1102

Install in the reverse order of removal.

NOTE:
Replace O-rings with new ones.

B2M3492G

(A) O-ring
(B) Fuel injector

Tightening torque:

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)

Tightening torque:

FU-43

5.0 N-m (0.51 kgf-m, 3.7 ft-Ib)
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FUEL INJECTOR

Fuel Injection (Fuel Systems)

Tightening torque:
19 N-m (1.9 kgf-m, 13.7 ft-Ib)

D)

/m\\@ [ (iﬁ%
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FRONT OXYGEN (A/F) SENSOR

Fuel Injection (Fuel Systems)

14. Front Oxygen (A/F) Sensor

S175642

A: REMOVAL sussions

1) Disconnect battery ground cable.

G6M0095

2) Disconnect connector from front oxygen (A/F)
sensor.

B2M4243

3) Lift-up the vehicle.

4) Apply SUBARU CRC or its equivalent to
threaded portion of front oxygen (A/F) sensor, and
leave it for one minute or more.

SUBARU CRC (Part No. 004301003)
5) Remove front oxygen (A/F) sensor.

CAUTION:

When removing the oxygen (A/F) sensor, wait
until exhaust pipe cools, otherwise it will dam-
age exhaust pipe.

T~

G2M0411

B: INSTALLATION sissinn

1) Before installing front oxygen (A/F) sensor,
apply anti-seize compound only to threaded por-
tion of front oxygen (A/F) sensor to make the next
removal easier.

Anti-seize compound:
SS-30 by JET LUBE

CAUTION:
Never apply anti-seize compound to protector
of front oxygen (A/F) sensor.

~— G2M0412

2) Install front oxygen (A/F) sensor.

Tightening torque:
21 N'm (2.1 kgf-m, 15.2 ft-Ib)

G2M0411

3) Lower the vehicle.
4) Connect connector of front oxygen (A/F) sen-
sor.

B2M4243
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FRONT OXYGEN (A/F) SENSOR

Fuel Injection (Fuel Systems)

5) Connect battery ground cable.

G6M0095
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REAR OXYGEN SENSOR

Fuel Injection (Fuel Systems)

15. Rear Oxygen Sensor s
A: REMOVAL ssesrms

1) Disconnect battery ground cable.

G6M0095

2) Lift-up the vehicle.
3) Disconnect connector from rear oxygen sensor.

B2M3440

4) Apply SUBARU CRC or its equivalent to
threaded portion of rear oxygen sensor, and leave
it for one minute or more.

SUBARU CRC (Part No. 004301003)
5) Remove rear oxygen sensor.

CAUTION:

When removing the oxygen sensor, wait until
exhaust pipe cools, otherwise it will damage
exhaust pipe.

B2M0741

B: INSTALLATION susesan

1) Before installing rear oxygen sensor, apply anti-
seize compound only to threaded portion of rear
oxygen sensor to make the next removal easier.

CAUTION:
Never apply anti-seize compound to protector
of rear oxygen sensor.

Anti-seize compound:
SS-30 by JET LUBE

B2M0742A

2) Install rear oxygen sensor.

Tightening torque:
21 N'm (2.1 kgf-m, 15.2 ft-Ib)

B2M0741

3) Connect connector to rear oxygen Sensor.

B2M3440

4) Lower the vehicle.
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REAR OXYGEN SENSOR

Fuel Injection (Fuel Systems)

5) Connect battery ground cable.

G6M0095
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ENGINE CONTROL MODULE

Fuel Injection (Fuel Systems)

16. Engine Control Module s

A: REMOVAL susosonis

1) Disconnect battery ground cable.

G6M0095

2) Remove lower inner trim of passenger side.
<Ref. to EI-40, REMOVAL, Lower Inner Trim.>
3) Detach floor mat of front passenger seat.

4) Remove protect cover.

z}

/71

BN~
>\ng

\!

v

S2M2272

5) Remove nuts (A) which hold ECM to bracket.

6) Remove clip (B) from bracket.

>/

WS a;

\\I.J/ (A)

S2M2273A

7) Disconnect ECM connectors and take out

ECM.

B: INSTALLATION sisosn

Install in the reverse order of removal.

CAUTION:

When replacing ECM, be careful not to use the
wrong spec. ECM to avoid any damage to the

fuel injection system.
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MAIN RELAY

Fuel Injection (Fuel Systems)

17. Main Re|ay s175050 4) Remove main relay from mounting bracket.

A: REMOVAL susosonss

1) Disconnect battery ground cable.

S2M0137

B: INSTALLATION susosons

Install in the reverse order of removal.

G6M0095

2) Remove bolt which holds bracket of main relay
and fuel pump relay.

(B) B Y W
[N W W -
\
S2M0108A

(A) Blower fan motor relay
(B) Main relay
(C) Fuel pump relay
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FUEL PUMP RELAY

Fuel Injection (Fuel Systems)

18. Fuel Pump Relay s
A: REMOVAL <o

1) Disconnect battery ground cable.

G6M0095

2) Disconnect connector from fuel pump relay.

~" S2M0093

3) Remove fuel pump relay from mounting
bracket.

S2M0138

B: INSTALLATION sisosan

Install in the reverse order of removal.
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FUEL

Fuel Injection (Fuel Systems)

19. Fuel e 3) Disconnect battery ground cable.

A: OPERATION susosonss
1. RELEASING OF FUEL PRESSURE

S175052A1601

WARNING:
e Place “No fire” signs near the working area.
e Disconnect ground terminal from battery.

1) Disconnect connector from fuel pump relay.

G6M0095

4) Remove the floor box located just behind the
rear seats.
5) Remove access hole lid.

—7 $2M0093

2) Start the engine, and run it until it stalls.

3) After the engine stalls, crank it for five more
seconds.

4) Turn ignition switch OFF.

2. DRAINING OF FUEL susoszaeos

WARNING:
e Place “No fire” signs near the working area.
e Be careful not to spill fuel on the floor.

S2M0246

6) Disconnect connector from fuel pump.

1) Release fuel pressure. <Ref. to FU-52,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Open fuel flap lid, and remove fuel filler cap.

S2M0172

7) Disconnect quick connector, and then discon-
nect fuel delivery hose (A). <Ref. to FU-Z70Q,
REMOVAL, Fuel Delivery, Return and Evaporation
Lines.>

B2M3197
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FUEL

Fuel Injection (Fuel Systems)

8) Move clips, and then disconnect fuel return 12) Remove service hole cover.
hose (B) and jet pump hose (C).

S2MO060A

@&

G2M0863

13) Disconnect connector from fuel sub meter.

9) Remove nuts which install fuel pump assembly 14) Disconnect fuel jet pump hose.
onto fuel tank.

10)

11) Drain fuel from fuel tank by using a hand 16) Remove fuel sub meter unit.

S2M0061

Take off fuel pump from fuel tank.

pump.
WARNING:

Do not use a motor pump when draining fuel.

S2M0163

7

15) Remove bolts which install fuel sub meter unit
on fuel tank.

/],
|

S2M0152

S2M0153
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FUEL

Fuel Injection (Fuel Systems)

17) Drain fuel from there.

WARNING:
Do not use a motor pump when draining fuel.

S2M0247
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FUEL TANK

Fuel Injection (Fuel Systems)

20. Fuel Tank siss

A: REMOVAL susossnis

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

1) Set vehicle on the lift.

2) Release fuel pressure. <Ref. to FU-52,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

3) Drain fuel from fuel tank. <Ref. to FU-B2,
DRAINING OF FUEL, OPERATION, Fuel.>

4) Remove rear seat.

5) Disconnect connector of fuel tank cord to rear
harness.

S2M0164

6) Push grommet which holds fuel tank cord on
floor panel into under the body.

S2M0165

7) Remove rear crossmember. <Ref. to RS-19,
REMOVAL, Rear Crossmember.>

8) Move clamp, and disconnect evaporation hose
from canister.

S2M0949

9) Disconnect connector from pressure control
solenoid valve.
10) Disconnect connector from drain valve.

B2M1743

11) Disconnect hoses from roll over valve.

H2M2538

12) Loosen clamp and disconnect fuel filler hose
and air vent hose from fuel filler pipe and air vent

pipe.

S2M0193A
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FUEL TANK

Fuel Injection (Fuel Systems)

13) Move clips, and disconnect quick connector.
<Ref. to FU-70, REMOVAL, Fuel Delivery, Return
and Evaporation Lines.>

14) Disconnect fuel hoses.

EN0540

15) Support fuel tank with transmission jack,
remove bolts from bands and dismount fuel tank
from the vehicle.

WARNING:
A helper is required to perform this work.

S2M2246

B: INSTALLATION susossan

1) Support fuel tank with transmission jack and
push fuel tank harness into access hole with grom-
met.

2) Set fuel tank and temporarily tighten bolts of
fuel tank bands.

WARNING:
A helper is required to perform this work.

S2M2246

3) Connect fuel filler hose (A) and air vent hose

(B).

S2MO0193A

4) Connect fuel hoses, and hold then with clips
and quick connector. <Ref. to FU-70, REMOVAL,
Fuel Delivery, Return and Evaporation Lines.>

ENO0540

B2M1743

6) Connect connector to pressure control solenoid

valve.
7) Connect evaporation hose to canister, and hold

them with clamp.

S2M0949

FU-56



FUEL TANK

Fuel Injection (Fuel Systems)

8) Connect hoses to roll over valve.

g

H2M2538

9) Tighten band mounting bolts.

Tightening torque:
33 N-m (3.4 kgf-m, 25 ft-Ib)

S2M2246

10) Install rear crossmember. <Ref. to RS-19,
INSTALLATION, Rear Crossmember.>

11) Connect connectors to fuel tank cord and plug
service hole with grommet.

S

S2M0164

12) Set rear seat and floor mat.

13) Connect connector to fuel pump relay.

S2M0093

C : I N S P ECT I O N S175053A10

1) Make sure there are no cracks, holes, or other
damage on the fuel tank.

2) Make sure that the fuel hoses and fuel pipes
are not cracked and that connections are tight.
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

21. Fuel Filler Pipe s

A: REMOVAL susoronis

1) Set the vehicle on the lift.

2) Drain fuel from fuel tank. <Ref. to FU-52,
DRAINING OF FUEL, OPERATION, Fuel.>

3) Remove screws which install fuel filler pipe on
filler lid open.

B2M3363

4) Remove wheel nuts of rear right side.
5) Lift-up the vehicle.
6) Remove rear right side wheel.

(

B2M1748

7) Remove bolts which install protector cover on

o y./ S

(/«/‘ R
~_
B2M1749

ie

[e

8) While releasing the under side of protector
cover from hook, remove it.

S s
4 pr -A 2
Do )

=~ /

/ S \_Hok
YV

2

9) Disconnect evaporation hoses from pipes.

S2M0881

10) Lift-up the vehicle more.
11) Remove two evaporation hoses from clip.

TR
@ @
= /

B2M1753

12) Disconnect evaporation hose from joint pipe.

B2M1754
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

13) Loosen clamp, and disconnect fuel filler hose 3) Lower the vehicle.
from fuel filler pipe. 4) Temporarily tighten screws which install fuel

filler pipe on filler lid open.

o
B2M1745

. . . B2M3363
14) Remove fuel filler pipe to under side of
vehicle.

5) Connect evaporation hoses to pipes.

B2M1756

S2M0881

6) Lift-up the vehicle.
B: INSTALLATION susoean 7) Tighten clamp bolt which holds fuel filler hose.
1) Set fuel filler pipe from under side of vehicle,
and hold it on fuel filler flap open.

B2M1745

8) Install two evaporation hoses to clip.
B2M1756

2) Connect fuel filler pipe into fuel filler hose.

— W

5 ’ \
=\ /
&« (¥

B2M1753

N

B2M1757
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

9) Connect evaporation hose to joint pipe.

B2M1754

10) Lower the vehicle.
11) While holding the under side of protector cover
on bracket, install it.

S

2 @)
=V )

*\A‘

/ o \_ Hok
¥V

12) Tighten bolts which install protector cover on
body.

13) Tighten screws which install fuel filler pipe on
filler lid open.

B2M3363

14)

15)

Install rear right wheel.

(

B2M1748

Install fuel filler cap.

16) Connect connector to fuel pump relay.

17)

C:

1) Move clip, and disconnect evaporation hose

0’

Connect

_—

N

S2MO093A

Connect battery ground terminal.

G6MO0095

DISASSEMBLY  sisozn0s

from joint pipe.

FU-60
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

2) Remove bolt which installs joint pipe on fuel D: ASSEMBLY sisom0

filler pipe.
erpip 1) Install shut valve on fuel filler pipe.

Tightening torque:
4.4 N-m (0.45 kg-m, 3.3 ft-b)

B2M1759

3) Disconnect evaporation hose from fuel filler
PIPE. B2M1762

2) Connect evaporation hoses to shut valve.

B2M1760

4) Disconnect evaporation hoses from shut valve. BoML761

3) Connect evaporation hose to fuel filler pipe.

g
f—e

B2M1761

5) Remove shut valve from fuel filler pipe. BAML760

4) Connect evaporation hose to evaporation pipe.

B2M1762

S2M0882
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FUEL FILLER PIPE

Fuel Injection (Fuel Systems)

5) Install evaporation pipe to fuel filler pipe.

B2M1759
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FUEL PUMP

Fuel Injection (Fuel Systems)

22. Fuel Pump <o

A: REMOVAL  ssosns

WARNING:
e Place “No fire” signs near the working area.
e Be careful not to spill fuel on the floor.

1) Release fuel pressure. <Ref. to FU-52,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Open fuel filler flap lid, and remove fuel filler
cap.

B2M3197

G6M0095

4) Remove the floor box located just behind the
rear seats.
5) Remove access hole lid.

S2M0246

6) Disconnect connector from fuel pump.

S2M0172

7) Move clips, and then disconnect fuel delivery
hose (A), return hose (B) and jet pump hose (C).
8) Disconnect quick connector, and then discon-
nect fuel delivery hose (A). <Ref. to FU-Z70Q,
REMOVAL, Fuel Delivery, Return and Evaporation
Lines.>

S2MO060A

9) Remove nuts which install fuel pump assembly
onto fuel tank.

S2M0061

10) Take off fuel pump from fuel tank.

S2M0062
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FUEL PUMP

Fuel Injection (Fuel Systems)

B: INSTALLATION susosan

Install in the reverse order of removal. Do the fol-
lowing:

(1) Always use new gaskets.

(2) Ensure sealing portion is free from fuel or for-
eign particles before installation.

(3) Tighten nuts in alphabetical sequence shown
in the figure to specified torque.

Tightening torque:
4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

\

S2MO063A

C: INSPECTION S$175025A10

Connect lead harness to connector terminal of fuel
pump, and apply battery power supply to check
whether the pump operate.

WARNING:

e Wipe off the fuel completely.

e Keep battery as far apart from fuel pump as
possible.

e Be sure to turn the battery supply ON and
OFF on the battery side.

e Do not run fuel pump for a long time under
non-load condition.

® ©

G2M0366
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FUEL LEVEL SENSOR

Fuel Injection (Fuel Systems)

23. Fuel Level Sensor s
A: REMOVAL <sone

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.
NOTE:

Fuel level sensor is built in fuel pump assembly.

1) Remove fuel pump assembly. <Ref. to FU-53,
REMOVAL, Fuel Pump.>
2) Disconnect connector from fuel pump bracket.

S2M0145

3) Remove bolt which installs fuel level sensor on
mounting bracket.

H2M3206

B: INSTALLATION sisoens

Install in the reverse order of removal.
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FUEL SUB LEVEL SENSOR

Fuel Injection (Fuel Systems)

24. Fuel Sub Level Sensor s

A: REMOVAL sisozsns
WARNING:

e Place “NO FIRE” signs near the working

area.

e Be careful not to spill fuel on the floor.

1) Disconnect battery ground cable.

G6M0095

2) Remove the floor box located just behind the

rear seats.
3) Remove service hole cover.

@

G2M0863

4) Disconnect connector from fuel sub meter.

5) Disconnect fuel jet pump hose.

,\ .

6) Remove bolts which install fuel sub meter unit
on fuel tank.

S2M0152

S2M0153

B: INSTALLATION susozann

Install in the reverse order of removal.

Tightening torque:
4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

S2M0152
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FUEL FILTER

Fuel Injection (Fuel Systems)

25. Fuel Filter s

A: REMOVAL susoorms

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

1) Release fuel pressure. <Ref. to FU-52,
RELEASING OF FUEL PRESSURE,
OPERATION, Fuel.>

2) Disconnect fuel delivery hoses from fuel filter.

3) Remove filter from holder.

B: INSTALLATION  sisoommu

1) Install in the reverse order of removal.
2) Tighten hose clamp screws.
Tightening torque:

1.25 N-m (0.13 kgf-m, 0.9 ft-lb)

C: INSPECTION S175027A10

1) Check the inside of fuel filter for dirt and water
sediment.

2) If it is clogged, or if replacement interval has
been reached, replace it.

3) If water is found in it, shake and expel the water
from inlet port.

4) If fuel hoses are damaged at the connecting
portion, replace it with a new one.

5) If clamps are badly damaged, replace with new
ones.
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FUEL CUT VALVE

Fuel Injection (Fuel Systems)

26. Fuel Cut Valve s

A: REMOVAL susorins

WARNING:

e Place “NO FIRE” signs near the working
area.

e Be careful not to spill fuel on the floor.

1) Remove fuel tank. <Ref. to FU-55, REMOVAL,
Fuel Tank.>
2) Remove protective cover.

H2M3601

3) Move clip and disconnect evaporation hose
from fuel cut valve.
4) Remove bolts which install fuel cut valve.

G2M0867

B: INSTALLATION sisozian

Install in the reverse order of removal.

Tightening torque:
4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

G2M0867
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ROLL OVER VALVE

Fuel Injection (Fuel Systems)

27. Roll Over Valve s

A: REMOVAL susoisnis

1) Lift-up the vehicle.
2) Remove roll over valve from bracket.

S2M0174

3) Disconnect hoses from roll over valve, and
remove it from bracket.

S2M0175

B: INSTALLATION sisoiean

Install in the reverse order of removal.

CAUTION:

e Do not install top side of valve down.

e Before installing bracket on body, securely
fit concave part of bracket to hole in body.

S2M0174

C: INSTALLATION sisoisno

1) Connect hoses to roll over valve as shown in
Figure.

Normal position

—90°

DOWN G2M0374

2) While blowing through open end of hose, tilt
valve at least 90° left and right from normal posi-
tion.

3) Ensure that there is no air flow when hose is
tilted greater than 90°.
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FUEL DELIVERY, RETURN AND EVAPORATION LINES

Fuel Injection (Fuel Systems)

Evaporation Lines s

28. Fuel Delivery, Return and 3) Open fuel filler flap lid and remove fuel filler
cap.
4) Remove floor mat. <Ref. to EI-45, REMOVAL,
Floor Mat.>

A : R E M OVA L S175019A18

1) Set vehicle on the lift.

2) Release fuel pressure. <Ref.
RELEASING OF FUEL
OPERATION, Fuel.>

5) Remove fuel delivery pipes and hoses, fuel

return pipes and hoses, evaporation pipes and
to FU-52, hoses.

PRESSURE,

(8) (7) (8)

(14)

(9)
(13) (12 (3) (1) (10) S2M0863A

(1) Purge control solenoid valve
(2) Roll over valve

(3) Quick connector

(4) Fuel pump

(5) Shut valve

6) In engine compartment, detach
hoses, return hoses and evaporation

(6) Pressure control solenoid valve (11) Fuel sub level sensor

(7) Drain valve (12) Fuel tank pressure sensor
(8) Drain filter (13) Fuel tank

(9) Canister (14) Fuel filter

(10) Fuel cut valve

fuel delivery
hose.

S2MO0500F

(A) Fuel delivery hose
(B) Return hose
(C) Evaporation hose

7) Lift-up the vehicle.
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FUEL DELIVERY, RETURN AND EVAPORATION LINES

Fuel Injection (Fuel Systems)

8) Separate quick connector on fuel delivery and
return line.
(1) Clean pipe and connector, if they are cov-
ered with dust.
(2) Hold connector (A) and push retainer (B)
down.
(3) Pull out connector (A) from retainer (B).

CAUTION:
Replace retainers with new ones.

S2MO0228A

(A) Connector
(B) Retainer
(C) Pipe

B: INSTALLATION sisoionn

1) Connect quick connector on fuel delivery line.

CAUTION:

e Always use a new retainer.

e Make sure that the connected portion is not
damaged or has dust. If necessary, clean seal
surface of pipe.

Seal surface

S2M0229A

(1) Set new retainer (B) to connector (A).
(2) Push pipe into connector completely.

NOTE:
At this time, two clicking sounds are heard.

(A)
(B)
' (C)
"\
S2M0230A
(A) Connector
(B) Retainer
(C) Pipe
CAUTION:
e Pull the connector to ensure it is connected
securely.

e Ensurethe two retainer pawls are engaged in
their mating positions in the connector.

e Be sure to inspect hoses and their connec-
tions for any leakage of fuel.

S2M0231A

(A) Connector
(B) Retainer
(C) Pipe
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FUEL DELIVERY, RETURN AND EVAPORATION LINES

Fuel Injection (Fuel Systems)

2) Connect fuel delivery hose to pipe with an over-
lap of 20 to 25 mm (0.79 to 0.98 in).

Type A: When fitting length is specified.

Type B: When fitting length is not specified.

¢: 2.5+1.5 mm (0.098+0.059 in)
L: 22.5+2.5 mm (0.886+0.098 in)

(1)  (2) (3)
Type A —— +Fi—
F
-0
L
lt———
Type B £ 1} |
®
te—0
B2M1194B

(1) Fitting
(2) Clamp
(3) Hose

3) Connect evaporation hose to pipe by approx.
15 mm (0.59 in) from hose end.
L =17.5+2.5 mm (0.689+0.098 in)

CAUTION:
Be sure to inspect hoses and their connections
for any leakage of fuel.

(1) (2) (3)
' ]

\ T

12

L

B2M1195A

(1) Hose
(2) Clip
(3) Pipe

C: INSPECTION S175019A10

1) Make sure that there are no cracks on the fuel
pipes and fuel hoses.

2) Make sure that the fuel pipe and fuel hose con-
nections are tight.
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FUEL SYSTEM TROUBLE IN GENERAL

Fuel Injection (Fuel Systems)

29. Fuel System Trouble in General <

A: INSPECTION sussao

Trouble and possible cause

| Corrective action

1. Insufficient fuel supply to the injector

1) Fuel pump will not operate.

(O Defective terminal contact.

Inspect connections, especially ground, and tighten
securely.

(O Trouble in electromagnetic or electronic circuit parts.

Replace fuel pump.

2) Lowering of fuel pump function. Replace fuel pump.
3) Clogged dust or water in the fuel filter. Replace fuel filter, clean or replace fuel tank.
4) Clogged or bent fuel pipe or hose. Clean, correct or replace fuel pipe or hose.
5) Air is mixed in the fuel system. Inspect or retighten each connection part.
6) Clogged or bent breather tube or pipe. Clean, correct or replace air breather tube or pipe.
7) Damaged diaphragm of pressure regulator. Replace.
2. Leakage or blow out fuel
1) Loosened joints of the fuel pipe. Retightening.
2) Cracked fuel pipe, hose and fuel tank. Replace.
3) Defective welding part on the fuel tank. Replace.
4) Defective drain packing of the fuel tank. Replace.
5) Clogged or bent air breather tube or air vent tube. Clean, correct or replace air breather tube or air vent

tube.

3. Gasoline smell inside of compartment

1

Loose joints at air breather tube, air vent tube and fuel

Retightening.

filler pipe.
2) Defective packing air tightness on the fuel saucer. Correct or replace packing.
3) Cracked fuel separator. Replace separator.
4) Inoperative fuel pump modulator or circuit. Replace.
4. Defective fuel meter indicator
1) Defective operation of fuel level sensor. Replace.
2) Defective operation of fuel meter. Replace.
5. Noise
1) | Large operation noise or vibration of fuel pump. | Replace.
NOTE: level drops to about one-half. After the winter

e When the vehicle is left unattended for an
extended period of time, water may accumulate in
the fuel tank.
To prevent water condensation:
(1) Top off the fuel tank or drain the fuel com-
pletely.
(2) Drain water condensation from the fuel fil-
ter.
e Refilling the fuel tank.
Refill the fuel tank while there is still some fuel left
in the tank.
e Protecting the fuel system against freezing and
water condensation.
(1) Cold areas
In snow-covered areas, mountainous areas,
skiing areas, etc. where ambient temperatures
drop below 0°C (32°F) throughout the winter
season, use an anti-freeze solution in the cool-
ing system. Refueling will also complement the
effect of anti-freeze solution each time the fuel

season, drain water which may have accumu-
lated in the fuel filter and fuel tank in the man-
ner same as that described under Affected
areas below.
(2) Affected areas
When water condensation is notched in the fuel
filter, drain water from both the fuel filter and fuel
tank or use a water removing agent (or anti-
freeze solution) in the fuel tank.
e Observe the instructions, notes, etc., indicated
on the label affixed to the anti-freeze solution
(water removing agent) container before use.
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FUEL SYSTEM TROUBLE IN GENERAL

Fuel Injection (Fuel Systems)

MEMO:
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GENERAL DESCRIPTION

Emission Control (Aux. Emission Control Devices)

1. General Description <
A: CAUTION sionmon

e Wear working clothing, including a cap, protec-
tive goggles, and protective shoes during opera-
tion.

e Remove contamination including dirt and corro-
sion before removal, installation or disassembly.

e Keep the disassembled parts in order and pro-
tect them from dust or dirt.

e Before removal, installation or disassembly, be
sure to clarify the failure. Avoid unnecessary
removal, installation, disassembly, and replace-
ment.

e Be careful not to burn your hands, because each
part on the vehicle is hot after running.

e Be sure to tighten fasteners including bolts and
nuts to the specified torque.

e Place shop jacks or safety stands at the speci-
fied points.

e Before disconnecting electrical connectors of
sensors or units, be sure to disconnect ground
cable from battery.
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FRONT CATALYTIC CONVERTER

Emission Control (Aux. Emission Control Devices)

2. Front Catalytic Converter <
A: REMOVAL <o

1) Remove the front exhaust pipe and center
exhaust pipe. <Ref. to EX-5, REMOVAL, Front
Exhaust Pipe.>

2) Separate front catalytic converter from front
exhaust pipe.

NOTE:
The front catalytic converter is integrated with rear
catalytic converter.

S2M0923

B: INSTALLATION swooran

NOTE:
Replace gaskets with new ones.
1) Install front catalytic converter to front exhaust
pipe.
Tightening torque:
30 N'm (3.1 kgf-m, 22.4 ft-Ib)

S2M0923

2) Install the front exhaust pipe and center
exhaust pipe. <Ref. to EX-6, INSTALLATION,
Front Exhaust Pipe.>

C: INSPECTION swoomao

1) Make sure there are no exhaust leaks from con-
nections and welds.
2) Make sure there are no holes or rusting.
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REAR CATALYTIC CONVERTER

Emission Control (Aux. Emission Control Devices)

3. Rear Catalytic Converter .
A: REMOVAL cuns

The front and rear catalytic converter and center
exhaust pipe are integrated into one unit.
Therefore, the removal and installation procedures
are the same as the those for the front catalytic
converter. <Ref. to EC-3 REMOVAL, Front Cata-
lytic Converter.>

B2M3518A

(A) Front catalytic converter
(B) Rear catalytic converter

B: INSTALLATION swooean

The front and rear catalytic converter and center
exhaust pipe are integrated into one unit.
Therefore, the removal and installation procedures
are the same as the ones described under front
catalytic converter. <Ref. to EC-3 INSTALLATION,
Front Catalytic Converter.>

B2M3518A

(A) Front catalytic converter
(B) Rear catalytic converter

C: INSPECTION swosono

1) Make sure there are no exhaust leaks from con-
nections and welds.
2) Make sure there are no holes or rusting.
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CANISTER

Emission Control (Aux. Emission Control Devices)

4. Canister s
A: REMOVAL <o

1) Lift-up the vehicle.

2) Loosen two clamps which hold two canister
hoses, and disconnect evaporation three hoses
from canister.

B: INSTALLATION siosran

Install in the reverse order of removal.

Tightening torque:
23 N-m (2.3 kgf-m, 17 ft-Ib)

C: INSPECTION S$170037A10

Make sure the canister and canister hoses are not
cracked or loose.
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PURGE CONTROL SOLENOID VALVE

Emission Control (Aux. Emission Control Devices)

5. Purge Control Solenoid

Va,l V e $170035
A : R E M OVA L S170035A18

1) Disconnect battery ground cable.

G6M0095

2) Remove bolt which installs purge control sole-

noid valve onto intake manifold.

=
b
/7

H2M?2985

3) Take out purge control solenoid valve through

the bottom of the intake manifold.

4) Disconnect connector and hoses from purge

control solenoid valve.

H2M2986

B: INSTALLATION sioossan

Install in the reverse order of removal.

Tightening torque:
16 N-m (1.6 kgf-m, 11.6 ft-Ib)

H2M2985

CAUTION:

Carefully connect the evaporation hoses.

To fuel =—

—= To intake

C:

PIpe manifold
B2M1893A
INSPECTION S170035A10
Make sure hoses are not cracked or loose.
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MAIN FUEL LEVEL SENSOR

Emission Control (Aux. Emission Control Devices)

6. Main Fuel Level Sensor s
A: REMOVAL somsns

For work procedures, refer to “FU” section. <Ref.
to FU-65, REMOVAL, Fuel Level Sensor.>

B: INSTALLATION sioosean

For work procedures, refer to “FU” section. <Ref.
to FU-65, INSTALLATION, Fuel Level Sensor.>
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FUEL TEMPERATURE SENSOR

Emission Control (Aux. Emission Control Devices)

7. Fuel Temperature Sensor s

A: REMOVAL s

NOTE:
Fuel temperature sensor is built in fuel pump
assembly.

1) Remove fuel pump assembly. <Ref. to FU-563,
REMOVAL, Fuel Pump.>
2) Disconnect connector from fuel pump bracket.

S2M0145

3) Remove fuel temperature sensor.

NOTE:

When replacing fuel temperature sensor, also
replace fuel level sensor. <Ref. to FU-55,
REMOVAL, Fuel Level Sensor.>

S2M0855

B: INSTALLATION sioosan
Install in the reverse order of removal.

WARNING:
Spark may occur and ignite if fuel is nearby.
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SUB FUEL LEVEL SENSOR

Emission Control (Aux. Emission Control Devices)

8. Sub Fuel Level Sensor suum
A: REMOVAL <onsns

For work procedures, refer to “FU” section. <Ref.
to FU-66, REMOVAL, Fuel Sub Level Sensor.>

B: INSTALLATION sionenn

For work procedures, refer to “FU” section. <Ref.
to FU-66, INSTALLATION, Fuel Sub Level Sen-
sor.>
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FUEL TANK PRESSURE SENSOR

Emission Control (Aux. Emission Control Devices)

9. Fuel Tank Pressure Sensor 5) Move the two fuel pipes to upper side, and
remove bolt which secures fuel tank pressure sen-

sor to bracket.

$170030

A: REMOVAL s

1) Remove fuel tank. <Ref. to FU-55, REMOVAL,
Fuel Tank.>
2) Remove fuel pipe protector.

H2M3602

6) Disconnect pressure hose from fuel tank pres-
sure sensor.

H2M3601

3) Disconnect the connector from fuel tank pres-
sure sensor.

B2M1779

B: INSTALLATION sioosonn

Install in the reverse order of removal.

H2M3603

Tightening torque:
4) Release the clips which hold fuel pipes onto 7.4 N-m (0.75 kgf-m, 5.4 ft-Ib)
fuel tank.

H2M3602

H2M3604

C : I N S P ECT I O N S170030A10

Make sure that hoses are not cracked or loose.
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PRESSURE CONTROL SOLENOID VALVE

Emission Control (Aux. Emission Control Devices)

10. Pressure Control Solenoid
Valve o

A : R E M OVA L S170031A18

1) Disconnect battery ground cable.

G6M0095

EC-B,

2) Remove the canister. <Ref. to
REMOVAL, Canister.>
3) Disconnect the evaporation hoses (A) from joint

pipes.

S2M0876A

4) Remove the bolt which installs pressure control
solenoid valve holding bracket on body.

H2M2530

5) Disconnect the connector from pressure control
solenoid valve.

H2M3608

6) Disconnect the two evaporation hoses from
pressure control solenoid valve.

7) Remove the pressure control solenoid valve
with bracket.

H2M3609

8) Remove the pressure control solenoid valve
from bracket.

B2M1786

9) Disconnect the vacuum hose from pressure
control solenoid valve.

B2M1785
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PRESSURE CONTROL SOLENOID VALVE

Emission Control (Aux. Emission Control Devices)

B: INSTALLATION sioosian

Install in the reverse order of removal.

Tightening torque:
17.6 N-m (1.8 kgf-m, 13.0 ft-lb)

H2M2530

C: INSPECTION siosia0

Make sure the hoses are not cracked or loose.
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DRAIN FILTER

Emission Control (Aux. Emission Control Devices)

11. Drain Filter s

A: REMOVAL suesems

1) Set the vehicle on the lift.
2) Disconnect battery ground cable.

B2M1723

3) Lift-up the vehicle.

4) Remove canister. <Ref. to EC-5 REMOVAL,
Canister.>

5) Disconnect connector from drain valve.

B2M1788

6) Disconnect evaporation hoses, (a) and remove
drain filter (b).

S2MO0876A

7) Remove nut which installs drain filter and drain
valve brackets on body, and remove them as a
unit.

EN1054

8) Disconnect the evaporation hoses, and remove
the drain filter.

Drain filter

B2M1791C

B: INSTALLATION sosemn

Install in the reverse order of removal.

Tightening torque:
23 N'm (2.3 kgf-m, 17 ft-Ib)

EN1054

C : I N S P ECT I O N S170567A10

1) Make sure that all hoses are installed correctly.
2) Make sure that hoses are not cracked or loose.
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VENT VALVE

Emission Control (Aux. Emission Control Devices)

12. Vent Valve s

A: REMOVAL s

1) Remove fuel tank. <Ref. to FU-55, REMOVAL,
Fuel Tank.>
2) Remove the protector cover.

H2M3601

3) Move clips, and disconnect hoses from vent
valve.

H2M3606

4) Remove nuts which install vent valve on fuel
tank.

H2M3607

B: INSTALLATION sioossan
Install in the reverse order of removal.

NOTE:
Replace rubber seat with a new one.

Tightening torque:
4.4 N-m (0.45 kgf-m, 3.3 ft-Ib)

@\% Rubber seat
~ 4_/ uOn d

B2M1794A

C: INSPECTION siossmo

Make sure that hoses are not cracked or loose.
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SHUT VALVE

Emission Control (Aux. Emission Control Devices)

13. Shut Valve s

A: REMOVAL sz

1) Drain fuel from fuel tank. <Ref. to FU-B55,
REMOVAL, Fuel Tank.>

2) Remove fuel filler pipe. <Ref. to FU-58,
REMOVAL, Fuel Fille<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>