2003 FORESTER SERVICE MANUAL

QUICK REFERENCE INDEX

ENGINE 1 SECTION

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

This manual includes the procedures
for maintenance, disassembling, reas-
sembling, inspection and adjustment of
components and diagnostics for guid-
ance 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.
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GENERAL DESCRIPTION

FUEL INJECTION (FUEL SYSTEMS)

B: COMPONENT

INTAKE MANIFOLD

1.

2

FU-00377
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KNOCK SENSOR

FUEL INJECTION (FUEL SYSTEMS)

7. Knock Sensor
A: REMOVAL

1) Disconnect the ground cable from battery.

FU-00009

2) Remove the air cleaner case.<Ref. to IN(SO-
HC)-6, REMOVAL, Air Cleaner Case.>
3) Disconnect the knock sensor connector.

4) Remove the knock sensor from the cylinder
block.

Q2>

N %mﬂ

FU-00519

B: INSTALLATION
1) Install the knock sensor to the cylinder block.
Tightening torque:
24 N-m (2.4 kgf-m, 17.4 ft-1b)
NOTE:
The extraction area of the knock sensor cord must

be positioned at a 60° angle relative to the engine
rear.

<XEF

(A) Front side

FU-00413

2) Connect the knock sensor connector.

3) Install the air cleaner case. <Ref. to IN(SOHC)-
6, REMOVAL, Air Cleaner Case.>
4) Connect the battery ground cable to battery.

FU(SOHC)-29



FUEL PUMP

FUEL INJECTION (FUEL SYSTEMS)

22.Fuel Pump

A: REMOVAL

WARNING:
» Place “NO FIRE" signs near the working area.
* Be careful not to spill fuel.

NOTE:
Fuel pump assembly consists of fuel pump and fuel
level sensor.

1) Release the fuel pressure. <Ref. to FU(SOHC)-
49, RELEASING OF FUEL PRESSURE, OPERA-
TION, Fuel.>

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

3) Disconnect the ground cable from battery.

FU-00009

4) Lift-up the vehicle.

5) Drain fuel from the fuel tank. Set a container un-
der the vehicle and remove the drain plug from fuel
tank.

FU-00089

6) Tighten the fuel drain plug.

Tightening torque:
26 N-m (2.7 kgf-m, 19.2 ft-lb)

FU-00089

7) Raise the rear seat and turn floor mat up.
8) Remove the access hole lid.

&)

FU-00105

9) Disconnect the connector from fuel pump.

FU-00106

10) Disconnect the quick connector and then dis-
connect fuel delivery hose. <Ref. to FU(SOHC)-65,
Fuel Delivery, Return and Evaporation Lines.>

11) Move the clips, and then disconnect the fuel re-
turn hose (A) and jet pump hose (B).

FU-00107

FU(SOHC)-57



AIR INTAKE DUCT

INTAKE (INDUCTION)

4. Air Intake Duct
A: REMOVAL

1) Remove the bolt (A) which installs air intake duct
A on the front side of body.

2) Remove the clip (B) which connects air intake
duct A to resonator chamber.

3) Remove the air intake duct A.

IN-00042

4) Remove the air intake duct B from resonator
chamber and air cleaner case.

B: INSTALLATION

Install in the reverse order of removal.

NOTE:

Refer to “COMPONENT” for tightening torque.

<Ref. to IN(SOHC)-2, COMPONENT, General De-
scription.>

C: INSPECTION

1) Inspect for cracks and loose connections.

2) Inspect that no foreign objects are mixed in the
air intake duct.

IN(SOHC)-7



GENERAL DESCRIPTION
MECHANICAL

6. CRANKSHAFT AND PISTON

ME-00190

ME(SOHC)-11



ENGINE ASSEMBLY

MECHANICAL

(3) Remove the pipe with bracket.

) l } ME-00331

(4) Remove the bolts which install power steer-

ing pump bracket.

— FU-00139

(5) Remove the power steering tank from

bracket by pulling it upward.

FU-00020

(6) Place the power steering pump on right side

wheel apron.

15) Remove the nuts which hold lower side of
transmission to engine.

ME-00210

16) Remove the nuts which install front cushion
rubber onto front crossmember.

ME-00211

17) Separate the torque converter clutch from drive
plate. (AT vehicles)
(1) Lower the vehicle.
(2) Remove the service hole plug.
(3) Remove the bolts which hold torque con-
verter clutch to drive plate.
(4) Remove other bolts while rotating the en-
gine using socket wrench.

14) Remove the front and center exhaust pipe.
<Ref. to EX(SOHC)-7, REMOVAL, Front Exhaust
Pipe.>

ME(SOHC)-34



CYLINDER HEAD ASSEMBLY

MECHANICAL

3. VALVE GUIDE

1) Check the clearance between valve guide and
stem. The clearance can be checked by measuring
the outside diameter of valve stem and the inside
diameter of valve guide with outside and inside mi-
crometers respectively.

Clearance between the valve guide and valve
stem:

Standard
Intake 0.035 — 0.062 mm (0.0014 — 0.0024
in)
Exhaust 0.040 — 0.067 mm (0.0016 — 0.0026
in)
Limit

0.15 mm (0.0059 in)

Valve guide
ME-00288

ME-00289

2) If the clearance between valve guide and stem
exceeds the limit, replace the valve guide or valve
itself whichever shows greater amount of wear.
See the following procedure for valve guide re-
placement.

Valve guide inner diameter:
6.000 — 6.012 mm (0.2362 — 0.2367 in)

Valve stem outer diameters:

Intake

5.950 — 5.965 mm (0.2343 — 0.2348 in)
Exhaust

5.945 — 5.960 mm (0.2341 — 0.2346 in)
(1) Place the cylinder head on ST1 with the
combustion chamber upward so that valve
guides enter the holes in ST1.

(2) Insert the ST2 into valve guide and press it
down to remove valve guide.
ST1 498267800 CYLINDER HEAD TABLE
ST2 499767200 VALVE GUIDE REMOVER

(3) Turn the cylinder head upside down and
place ST as shown in the figure.
Intake side:
ST 499767700
Exhaust side:
ST 499767800

VALVE GUIDE ADJUSTER

VALVE GUIDE ADJUSTER
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ST
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277217

ME-00291

(A) Valve guide

(4) Before installing new oversize valve guide,
make sure that neither scratches nor damages
exist on the inside surface of valve guide holes
in cylinder head.

ME(SOHC)-65



CYLINDER BLOCK

MECHANICAL

D: ASSEMBLY

ME-00392

(1) Connecting rod bearing (5) Secondring
(2) Connecting rod (6) Topring

(3) Connecting rod cap (7) Circlip

(4) Oilring (8) side mark

1) Apply oil to the surfaces of the connecting rod
bearings.

2) Install the connecting rod bearings on connect-
ing rods and connecting rod caps.

3) Position each connecting rod with the marked
side facing forward, and then install them.

4) Install the connecting rod cap with connecting
rod nut.

Ensure the arrow on connecting rod cap faces the
front during installation.

CAUTION:

» Each connecting rod has its own mating cap.
Make sure that they are assembled correctly by
checking their matching number.

* When tightening the connecting rod nuts, ap-
ply oil on the threads.

5) Install the expander, lower rail and upper rail in
this order by hand. Then install the second ring and
top ring with a piston ring expander.

Tightening torque: N-m (kgf-m, ft-b)
T: 45(4.6, 33)

E: INSPECTION

1. CYLINDER BLOCK

1) Visually check for cracks and damage. Especial-
ly, inspect the important parts by means of red lead
check.

2) Check the oil passages for clogging.

3) Inspect the crankcase surface that mates with
cylinder head for warping by using a straight edge,
and correct by grinding if necessary.

Warping limit:

0.05 mm (0.0020 in)
Grinding limit:

0.1 mm (0.004 in)

Standard height of cylinder block:
201.0 mm (7.91in)

ME(SOHC)-81



GENERAL DESCRIPTION

COOLING

D: PREPARATION TOOL

1. NON-TURBO MODEL

ST-499207400

WRENCH (For right
side)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499977400 CRANK PULLEY Used for stopping crankshaft pulley when
(2000 cc model) | WRENCH loosening and tightening crankshaft pulley
499977100 bolts.
(2500 cc model)
ST-499977400
18231AA010 CAMSHAFT ¢ Used for removing and installing camshaft
SPROCKET sprocket (LH).
WRENCH (For left ¢ Also the CAMSHAFT SPROCKET
side) WRENCH (499207100) can be used.
ST18231AA010
499207400 CAMSHAFT Used for removing and installing camshaft
SPROCKET sprocket (RH).

CO(SOHC)-9



ACCELERATOR PEDAL

SPEED CONTROL SYSTEMS

2. Accelerator Pedal
A: REMOVAL

1) Disconnect the ground cable from battery.

2) Remove the lock nut from accelerator cable
bracket.

3) Separate the accelerator cable from bracket.

4) Remove the accelerator cable end from throttle
cam.

NOTE:
Be careful not to kink the accelerator cable.
e SOHC MODEL

« DOHC turbo MODEL

(A) Lock nut

(B) Accelerator cable bracket
(C) Accelerator cable

(D) Throttle cam

5) Remove the clip inside engine compartment.
* LHD SOHC MODEL

(E) (D)

(B)

SP-00017

» RHD SOHC MODEL

—(C
®) (©)
< D
(E) \
(E) /
(D)
B —== T~
/ l
) 1\ SP-00005

* LHD DOHC turbo MODEL
I

Dll (E) E‘i@ ) "
H:U ( (E)
! (B)

(E) (E)

—(C)

SP-00023

* RHD DOHC turbo MODEL

(B) (E)

®»

(E) Dm [C:{CO

(A) Toe board

(B) Accelerator cable
(C) To accelerator pedal
(D) Brake booster

(E) Clip

SP-00006

6) Remove the instrument panel lower cover from
instrument panel, and connector.

7) Disconnect the connector from kick-down
switch. (AT vehicles)

8) Remove the accelerator pedal connecting bolt
from accelerator pedal bracket.

SP(SOHC)-4



GENERATOR

STARTING/CHARGING SYSTEMS

3. Generator
A: REMOVAL

1) Disconnect the ground cable from battery.

FU-00009

2) Disconnect the connector and terminal from
generator.
¢ SOHC MODEL

7/"SC-00143

3) Remove the V-belt cover.
+ SOHC MODEL

SC-00031

« TURBO MODEL

7/~ SC-00096

4) Remove the front side V-belt.

<Ref. to ME(SOHC)-41, FRONT SIDE BELT, RE-
MOVAL, V-belt.> or <Ref. to ME(TURBO)-44,
FRONT SIDE BELT, REMOVAL, V-belt.>

5) Remove the bolts which install generator onto
bracket.

B: INSTALLATION

Install in the reverse order of removal.

CAUTION:

Check and adjust the V-belt tension. <Ref. to
ME(SOHC)-42, INSPECTION, V-belt.> or <Ref. to
ME(TURBO)-45, INSPECTION, V-belt.>

SC(SOHC)-15



DRIVE CYCLE
ENGINE (DIAGNOSTICS)

13.Drive Cycle
A: OPERATION

There are three drive patterns for the trouble diagnosis. Driving in the specified pattern allows to diagnose
malfunctioning items listed below. After the malfunctioning items listed below are repaired, always check
whether they correctly resume their functions by driving in the required drive pattern.

1. PREPARATION FOR THE DRIVE CYCLE

1) Make sure that the fuel remains approx. half amount [20 — 40 0 (5.3 —10.6 US gal, 4.4 — 8.8 Imp gal)],
and battery voltage is 12V or more.

2) After performing the diagnostics and cleaning memory, check for any remaining unresolved trouble data.
<Ref. to EN(SOHC)-47, Clear Memory Mode.>

3) Separate the test mode connector.

NOTE:
» Except for the water temperature specified items at starting, the diagnosis is carried out after engine warm

up.
» Carry out the diagnosis which is marked * on DTC twice, then, after finishing first diagnosis, stop the engine
and do second time at the same condition.

2. AFTER RUNNING 20 MINUTES AT 80 KM/H (50 MPH), IDLE ENGINE FOR 1 MINUTE.

DTC

No. Item Condition
*P0030 HO2S Heater Control Circuit Range/Performance (Bank L
1 Sensor 1)
*P0111 Intake Air Temperature Circuit Range/Performance Coolant temperature at start is less than 30°C (86°F).
*P0125 I(;\;Jggzllent Coolant Temperature for Closed Loop Fuel Coolant temperature at start is less than 20°C (68°F).

*P0130 O, Sensor Circuit (Bank 1 Sensor 1) _

*P0133 O, Sensor Circuit Slow Response (Bank 1 Sensor 1) _

*P0420 Catalyst System Efficiency Below Threshold (Bank 1) —

Evaporative Emission Control System Purge Control

PO4s9 Valve Circuit High —
“P0461 ;uneclelgevel Sensor Performance Problem (Travel Dis- _
*P0464 Fuel Level Sensor Circuit Intermittent —

*P1137 O, Sensor Circuit (Bankl Sensorl) —

EN(SOHC)-45



LIST OF DIAGNOSTIC TROUBLE CODE (DTC)

ENGINE (DIAGNOSTICS)

DTC Item Index
No.
P1134 A/F Sensor Micro-computer Problem | <Ref. to EN(SOHC)-234, DTC P1134 — A/F SENSOR MICRO-COMPUTER
PROBLEM —, Diagnostic Procedure with Diagnostic Trouble Code (DTC).>
P1137 O, Sensor Circuit (Bankl Sensorl) | <Ref. to EN(SOHC)-235, DTC P1137 — O, SENSOR CIRCUIT (BANK1
SENSOR1) —, Diagnostic Procedure with Diagnostic Trouble Code (DTC).>
P1492 EGR Solenoid Valve Signal #1 Circuit | <Ref. to EN(SOHC)-238, DTC P1492 — EGR SOLENOID VALVE SIGNAL
Malfunction (Low Input) #1 CIRCUIT MALFUNCTION (LOW INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1493 EGR Solenoid Valve Signal #1 Circuit | <Ref. to EN(SOHC)-238, DTC P1493 — EGR SOLENOID VALVE SIGNAL
Malfunction (High Input) #1 CIRCUIT MALFUNCTION (HIGH INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1494 EGR Solenoid Valve Signal #2 Circuit | <Ref. to EN(SOHC)-238, DTC P1494 — EGR SOLENOID VALVE SIGNAL
Malfunction (Low Input) #2 CIRCUIT MALFUNCTION (LOW INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1495 EGR Solenoid Valve Signal #2 Circuit | <Ref. to EN(SOHC)-238, DTC P1495 — EGR SOLENOID VALVE SIGNAL
Malfunction (High Input) #2 CIRCUIT MALFUNCTION (HIGH INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1496 EGR Solenoid Valve Signal #3 Circuit | <Ref. to EN(SOHC)-238, DTC P1496 — EGR SOLENOID VALVE SIGNAL
Malfunction (Low Input) #3 CIRCUIT MALFUNCTION (LOW INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1497 EGR Solenoid Valve Signal #3 Circuit | <Ref. to EN(SOHC)-238, DTC P1497 — EGR SOLENOID VALVE SIGNAL
Malfunction (High Input) #3 CIRCUIT MALFUNCTION (HIGH INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1498 EGR Solenoid Valve Signal #4 Circuit | <Ref. to EN(SOHC)-239, DTC P1498 — EGR SOLENOID VALVE SIGNAL
Malfunction (Low Input) #4 CIRCUIT MALFUNCTION (LOW INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1499 EGR Solenoid Valve Signal #4 Circuit | <Ref. to EN(SOHC)-241, DTC P1499 — EGR SOLENOID VALVE SIGNAL
Malfunction (High Input) #4 CIRCUIT MALFUNCTION (HIGH INPUT) —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1510 ISC Solenoid Valve Signal #1 Circuit | <Ref. to EN(SOHC)-243, DTC P1510 — IDLE AIR CONTROL SOLENOID
Malfunction (Low Input) VALVE SIGNAL 1 CIRCUIT LOW INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1511 ISC Solenoid Valve Signal #1 Circuit | <Ref. to EN(SOHC)-243, DTC P1511 — IDLE AIR CONTROL SOLENOID
Malfunction (High Input) VALVE SIGNAL 1 CIRCUIT HIGH INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1512 ISC Solenoid Valve Signal #2 Circuit | <Ref. to EN(SOHC)-243, DTC P1512 — IDLE AIR CONTROL SOLENOID
Malfunction (Low Input) VALVE SIGNAL 2 CIRCUIT LOW INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1513 ISC Solenoid Valve Signal #2 Circuit | <Ref. to EN(SOHC)-243, DTC P1513 — IDLE AIR CONTROL SOLENOID
Malfunction (High Input) VALVE SIGNAL 2 CIRCUIT HIGH INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1514 ISC Solenoid Valve Signal #3 Circuit | <Ref. to EN(SOHC)-243, DTC P1514 — IDLE AIR CONTROL SOLENOID
Malfunction (Low Input) VALVE SIGNAL 3 CIRCUIT LOW INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1515 ISC Solenoid Valve Signal #3 Circuit | <Ref. to EN(SOHC)-243, DTC P1515 — IDLE AIR CONTROL SOLENOID
Malfunction (High Input) VALVE SIGNAL 3 CIRCUIT HIGH INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1516 ISC Solenoid Valve Signal #4 Circuit | <Ref. to EN(SOHC)-244, DTC P1516 — IDLE AIR CONTROL SOLENOID
Malfunction (Low Input) VALVE SIGNAL 4 CIRCUIT LOW INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1517 ISC Solenoid Valve Signal #4 Circuit | <Ref. to EN(SOHC)-246, DTC P1517 — IDLE AIR CONTROL SOLENOID
Malfunction (High Input) VALVE SIGNAL 4 CIRCUIT HIGH INPUT —, Diagnostic Procedure with
Diagnostic Trouble Code (DTC).>
P1518 Starter Switch Circuit Low input <Ref. to EN(SOHC)-248, DTC P1518 — STARTER SWITCH CIRCUIT LOW

INPUT —, Diagnostic Procedure with Diagnostic Trouble Code (DTC).>

EN(SOHC)-79



DIAGNOSTIC PROCEDURE WITH DIAGNOSTIC TROUBLE CODE (DTC)
ENGINE (DIAGNOSTICS)

Step Check Yes No
CHECK HARNESS BETWEEN ENGINE 4V Go to step 5. Repair harness
COOLANT TEMPERATURE SENSOR AND and connector.
ECM CONNECTOR. NOTE:
Measure the voltage between engine coolant In this case, repair
temperature sensor connector and engine the following:
ground. * Open circuit in
Connector & terminal harness between
(E8) No. 1 (+) — Engine ground (-): ECM and engine
Is the measured value more than specified coolant tempera-
value? ture sensor con-
nector
e Poor contact in
engine coolant
temperature sen-
sor connector
e Poor contact in
ECM connector
e Poor contact in
coupling connector
» Poor contact in
joint connector
CHECK HARNESS BETWEEN ENGINE 5Q Replace the Repair harness

COOLANT TEMPERATURE SENSOR AND
ECM CONNECTOR.
1)Turn the ignition switch to OFF.
2)Measure the resistance of harness between
engine coolant temperature sensor connector
and engine ground.
Connector & terminal

(E8) No. 2 — Engine ground:
Is the measured value less than specified
value?

engine coolant
temperature sen-
sor. <Ref. to
FU(SOHC)-26,
Engine Coolant
Temperature Sen-
sor.>

and connector.
NOTE:

In this case, repair
the following:

» Open circuit in
harness between
ECM and engine
coolant tempera-
ture sensor con-
nector

* Poor contact in
engine coolant
temperature sen-
sor connector

* Poor contact in
ECM connector

* Poor contact in
coupling connector
* Poor contact in
joint connector

EN(SOHC)-112
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