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GENERAL INFORMATION

This service manual supplement has been prepared
to provide SUBARU service personnel with the neces-
sary information and data for the correct maintenance
and repair of SUBARU vehicle.

Please study and then utilize this supplement together
with LEGACY SERVICE MANUAL and SERVICE PERIODIC MAINTENANCE SERVICES 1-5
MANUAL SUPPLEMENTS published already.

PRE-DELIVERY INSPECTION

When replacement of parts during repair work is SPECIAL TOOLS
needed, be sure to use SUBARU genuine parts.

The star marks for referred title indexes represent:

¢ 7<1:  Refer to 95MY Service Manual.
+ %*2: Refer to 96MY Service Manual Supplement.

*3: Refer to 95MY Right Hand Drive Service
Manual Supplement.

*4: Refer to 96MY Right Hand Drive Service
Manual Supplement.

v %5: Refer to 96MY Service Manual Supplement
ABS 5.3 equipped model.

6. Refer to 96MY Service Manual Supplement
enhanced evaporative emission control system
equipped model.

»*7: Refer to 96MY Service Manual Supplement
right hand drive vehicle enhanced evaporative
emission control system equipped model.

' %8: Referto 97MY Service Manual Supplement.

*9: Referto 97MY Service Manual Supplement for
SUS model.

*10: Refer to 97MY Service Manual Supplement for
ABS 5.3i equipped model.

#*11: Refer to 97MY Service Manual Supplement for
rear window defogger timer equippement mod-
el.

%*12: Refer to 98MY Service Manual Supplement.

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

FUJI HEAVY INDUSTRIES LTD.
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1- [S1A0]
1. 4-door Sedan

SPECIFICATIONS

1. 4-door Sedan
A: DIMENSIONS

Model 2200 2500
FWD AWD AWD
L L l LS GT
Overall length mm (in) 4,610 (181.5)
Overall width mm (in) 1,715 (67.5)
Overall height (at CW) mm (in) 1,405 (55.3)
Compartment | Leg room FrontMax. mm (in) 1,101 (43.3)
Rear Min. mm (in) 880 (34.6)
Head room | FrontMax. mm (in) 987 (38.9), 944 (37.2)*1
Rear Min.  mm (in) 933 (36.7), 926 (36.5)*"
Shoulder FrontMax. mm (in) 1,373 (54.1)
room RearMin.  mm (in) 1,361 (53.6)
Wheelbase mm (in) 2,630 (103.5)
Tread Front mm (in) 1,460 (57.5)
Rear mm (in) 1,455 (57.3)
Minimum road clearance M.LV.W. MT: 110 (4.3)
mm (in) 115 (4.5) AT: 115 (4.5)
AT LTD: 110 (4.3)
C.W. mm (in) 155 (6.1)
*1; with sun roof
B: ENGINE
Model | 2500
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshatt type
Bore x Stroke mm (in) 96.9 x 75.0 (3.815 x 2.953) 99.5x79.0 (3.917 x 3.110)
Displacement cm3 (cu in) 2,212 (135.0) 2,457 (149.9)
Compression ratio 9.7 9.7
Firing order 1—3—2-—14 1—3—2—4
Idle speed at Park/Neutral position rpm 700 700
Maximum output kW (HP)/rpm 102 (137)/5,400 123 (165)/5,600

Maximum torque

N.m (kg-m, ft-lb)/rpm

196 (20.0, 145)/4,000

220 (22.4, 162)/4,000
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1. 4-door Sedan
C: ELECTRICAL
Model 2200 2500
ignition timing at idling speed BTDC/rpm 14°/700(MT), 20°/700 (AT) 15°/700
Spark plug Type and manufacturer CHAMPION: RC10YC4 (Standard)
NGK: BKR6E-11 NGK: PFR5B-11
NIPPONDENSO: K20PR-U11
Generator 12V — 85A
Battery Reserve capacity min 82 (MT), 100 (AT)
Cold cranking amperes amp. 430 (MT), 490 (AT)




1-1  [s1Do] SPECIFICATIONS
1. 4-door Sedan
D: TRANSMISSION
Model 2200 2500
FWD AWD AWD
Transmission type 4ATH 5MT*2 4AT*2 5MT*2 4AT*2
Clutch type TCC DSPD TCC DSPD TCC
Gear ratio 1st 2.785 3.545 2.785 3.545 3.027
2nd 1.545 211 1.545 2.111 1.619
3rd 1.000 1.448 1.000 1.448 1.000
4th 0.694 1.088 0.694 1.088 0.694
5th — 0.780 —_ 0.780 —
Reverse 2.272 3.416 2.272 3.416 2.272
Reductio_n gear st Type of gear Helical — Helical — Helical
(Front drive) reduction M Gear ratio 1.000 — 1.000 — 1.000
Final Type of gear Hypoid Hypoid Hypoid Hypoid Hypoid
reduction I Gear ratio 3.900 3.900 4111 4111 4.444
Reduction gear Transf_er Type of gear — Helical — Helical —
(Rear drive) reduction 'z ear ratio — 1.000 — 1.000 —
Final Type of gear — Hypoid Hypoid Hypoid Hypoid
reduction I ear ratio — 3.900 411 411 4.444

5MT*1: 5-forward speeds with synchromesh and 1-reverse

4AT*1; Electronically controlled fully-automatic, 4-forward speeds and 1-reverse
5MT*2: 5-forward speeds with synchromesh and 1-reverse — with center differential and viscous coupling
4AT*2: 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: STEERING

Type

Rack and Pinion

Turns, lock to lock

3.2

Minimum turning circle

m (ft)

Curb to curb: 10.6 (34.8), Wall to wall: 11.4 (37.4)

F: SUSPENSION

Front Macpherson strut type, Independent, Coil spring
Rear Dual link strut type, Independent, Colil spring
Model without ABS | with ABS

Service brake system

Dual circuit hydraulic with vacuum suspended power unit

Front

Ventilated disc brake

Rear

Drum brake l Disc brake

Parking brake

Mechanical on rear brakes

Model 14 inch wheel 15 inch wheel 16 inch wheel
Size P185/70R14 87S P195/60R15 87H P205/55R16 89H
Type Steel belted radial, Tubeless
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1. 4-door Sedan
I: CAPACITY
Model 2200 2500
FWD AWD AWD
4AT 5MT 4AT S5MT 4AT
Fuel tank ¢ (US gal, Imp gal) 60 (15.9, 13.2) 60 (15.9, 13.2)
) ) Upper level € (US gt, Imp gt) 4.0(4.2,3.5) 4.5(4.7,3.9)
Engine ol Lower level € (US qt, Imp qt) 3.0(3.2,2.6) 3.5(3.7,3.1)
Transmission gear oil £ (US qt, Imp qt) — 3.5(3.7, 3.1) — 3.5(3.7,3.1) —
Automatic transmission fluid ¢ (USqt, Impqgt) | 7.9(84,7.0) — 7.9(84,7.0) — 9.5 (10, 8.4)
AT differential gear oil ¢(USqt,Impqty | 1.2(1.3,1.1) — 1.2(1.3,1.1) — 1.2(1.3,1.1)
AWD rear differential gear oil € (US qt, Imp qt) — 0.8 (0.8, 0.6) 0.8 (0.8, 0.6)
Power steering fluid € (US qt, Imp qt) 0.7 (0.7, 0.6) 0.7 (0.7, 0.6)
Engine coolant € (US qt, Imp qt) 5.8 (6.1, 5.1) 6.0 (6.3, 5.3)
J: WEIGHT
1. AMERICA SPEC. VEHICLE
Model 2200
FWD AWD
L L
4AT* 5MT**4 4AT**4
Curb weight (C.W.) Front kg (Ib) 744 (1,640) 730 (1,610) 764 (1,685)
Rear kg (Ib) 510 (1,125) 578 (1,275) 580 (1,280)
Total kg (Ib) 1,254 (2,765) 1,308 (2,885) 1,345 (2,965)
Gross vehicle weight Front kg (Ib) 937 (2,065) 950 (2,095)
(@.VW.) Rear kg (Ib) 846 (1,865) 914 (2,015)
Total kg (Ib) 1,782 (3,930) 1,864 (4,110)
Model 2500
AWD
GT
SMT**2 4AT*2
Curb weight (C.W.) | Front kg (Ib) 776 {1,710) 810 (1,785)
Rear kg (Ib) 626 (1,380) 624 (1,375)
Total kg (Ib) 1,401 (3,090) 1,433 (3,160)
Gross vehicle weight | Front kg (Ib) 950 (2,095)
(G.V.W.) Rear kg (Ib) 927 (2,045)
Total kg (Ib) 1,878 (4,140)

*1: Includes the weights of P/W, P/D, A/C and L+ pack.

**2: Includes the weights of P/W, P/D, A/C, C/C, ABS and S/R.

*3: Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R and L/S.

**4: Includes the weights of P/W, P/D, A/C, C/C, ABS and L+ pack.

**5; Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R, L/S and C/W.
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1. 4-door Sedan

SPECIFICATIONS

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS (ABS) Air Sun roof Cruise L+ pack Leather Cold
optional window door lock conditioning (S/R) control seat and weather
parts (PW) (P/D) (A/C) (C/C) security pack
(L/S) (cw)
Front kg (b) | 1.4 (3.1) 0.1(0.2) | 12.0(26.4) | 21.2(46.6) | 6.5(14.3) 1.0 (2.2) 1.2 (2.6) 1.1(2.4) 1.2(2.7)
Rear kg(b) | 1.7(3.7) 0.4(0.9) | 102(22.4) | -2.0(-4.4) | 9.3(20.5) 0.1(0.2) 9.1 (20.1) 1.6 (3.6) 0.7 (1.5)
Total kg(lb) [ 3.1(6.8) 05(1.1) | 22.2(48.8) | 19.2(42.2) | 15.8(34.8) | 1.1(24) | 10.3(227) | 2.7(6.0) 1.9 (4.2)
2. CANADA SPEC. VEHICLE
Model 2200 2500
AWD AWD
L GT
5MT**4 4AT4 5MT**2 4AT*2
Curb weight (C.W.) | Front kg (Ib) 730 (1,610) 764 (1,685) 776 (1,710) 810 (1,785)
Rear kg (Ib) 578 (1,275) 581 (1,280) 625 (1,380) 623 (1,375)
Total kg (Ib) 1,308 (2,885) 1,345 (2,965) 1,401 (3,090) 1,433 (3,160)
Gross vehicle weight | Front kg (Ib) 950 (2,095) 950 (2,095)
(G.V.W) Rear kg (Ib) 914 (2,015) 928 (2,045)
Total kg (Ib) 1,864 (4,110) 1,878 (4,140)

**1: Includes the weights of P/W, P/D, A/C and L+ pack.
*2: |Includes the weights of P/W, P/D, A/C, C/C, ABS and S/R.

*3: Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R and L/S.

**4: Includes the weights of P/W, P/D, A/C, C/C, ABS and L+ pack.

**5: Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R, L/S and C/W.

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS (ABS) Air Sun roof Cruise L+ pack Leather Cold
optional window door lock conditioning (S/R) control seat and weather
parts (P/W) (P/D) (A/C) (C/C) security pack
(L/S) (CW)
Front kg (Ib) 1.4 (3.1) 0.1(0.2) 12.0(26.4) | 21.2(46.6) | 6.5(14.3) 1.0(2.2) 1.2 (2.6) 1.1 (2.4) 1.2(2.7)
Rear kg (Ib) 1.7 (38.7) 0.4 (0.9) 10.2(22.4) | 2.0(-4.4) | 9.3(20.5) 0.1 (0.2) 9.1 (20.1) 1.6 (3.6) 0.7 (1.5)
Total kg(lb) | 3.1(6.8) 0.5 (1.1) 22.2(48.8) | 19.2(42.2) | 15.8(34.8) 1.1 (2.4) 10.3(22.7) 2.7 (6.0) 1.9 (4.2)
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1. 4-door Sedan
3. TAIWAN SPEC. VEHICLE
Model 2500
FWD AWD
L L LS
ANT**4 4AT*4 4AT**2
Curb weight (C.W.) Front kg (Ib) 755 (1,665) 764 (1,685) 778 (1,715)
Rear kg (Ib) 522 (1,150) 580 (1,280) 601 (1,325)
Total kg (Ib) 1,277 (2,815) 1,345 (2,965) 1,379 (3,040)
ﬁ;ﬁalfmdewe@ht Front kg (Ib) 937 (2,065) 950 (2,095)
Rear kg (Ib) 846 (1,865) 914 (2,015)
Total kg (Ib) 1,782 (3,930) 1,864 (4,110)

=11 Includes the weights of P/W, P/D, A/C and L+ pack.
**2: Includes the weights of P/W, P/D, A/C, C/C, ABS and S/R.

**3: Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R and L/S.

=+4: Includes the weights of P/W, P/D, A/C, C/C, ABS and L+ pack.

*5; Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R, L/S and C/W.

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS (ABS) Air Sun roof Cruise L+ pack Leather Cold
optional window door lock conditioning control seat and weather
parts (PW) (P/D) (A/C) (C/C) security pack
(L/S) (C/W)
Front kg (Ib) 1.4 (3.1) 0.1(0.2) 12.0(26.4) | 21.2(46.6) | 6.5(14.3) 1.0 (2.2) 1.2 (2.6) 1.1 (2.4) 1.2(2.7)
Rear kg (Ib) 1.7 (3.7) 0.4 (0.9) 10.2(22.4) | —2.0(—4.4) | 9.3(20.5) 0.1(0.2) 9.1 (20.1) 1.6 (3.6) 0.7 (1.5)
Total kg(lb) | 3.1(6.8) 0.5(1.1) 22.2(48.8) | 19.2(42.2) | 15.8(34.8) 1.1 (2.4) 10.3 (22.7) 2.7 (6.0) 1.9 (4.2)
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2. Station Wagon

SPECIFICATIONS

2. Station Wagon
A: DIMENSIONS

Model 2200
FWD AWD
L POST BRIGHTON LS
Overall length mm (in) 4,685 (184.4)
Overall width mm (in) 1,715 (67.5)
Overali height mm (in) 1,450 (57.1)
Compartment | Leg room FrontMax. mm (in) 1,101 (43.3)
Rear Min. mm (in) 883 (34.8)
Head room | Front mm (in) 1,004 (39.5), 968 (38.1)*1
Rear mm (in) 985 (38.8), 957 (37.7)*"
Shoulder Front mm (in) 1,373 (54.1)
room Rear mm (in) 1,361 (53.6)
Wheelbase mm (in) 2,630 (103.5)
Tread Front mm (in) 1,460 (57.5)
Rear mm (in) [ 1,450 (57.1) 1,455 (57.3)
Minimum road clearance M.L.V.W. mm (in) 120 (4.7)
C.W. mm (in) 155 (6.1)
*1: with sun roof
Model 2500
AWD
GT
Overall length mm (in) 4,685 (184.4)
Overall width mm (in) 1,715 (67.5)
Overall height mm (in) 1,450 (57.1)
Compartment | Leg room FrontMax. mm (in) 1,101 (43.3)
Rear Min. mm (in) 883 (34.8)
Head room | Front mm (in) 1,004 (39.5), 968 (38.1)*1
Rear mm (in) 985 (38.8), 957 (37.7)*
Shoulder Front mm (in) 1,373 (54.1)
room Rear mm (in) 1,361 (53.6)
Wheelbase mm (in) 2,630 (103.5)
Tread Front mm (in) 1,460 (57.5)
Rear mm (in) 1,455 (57.3)
Minimum road clearance M.L.V.W. . MT: 115 (4.5)
mm (in) AT: 120 (4.7)
cw. mm (in) 155 (6.1)

*1: with sun roof
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2. Station Wagon

B: ENGINE
Model 2200 | 2500
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 96.9 x 75.0 (3.815 x 2.953) 99.5 x79.0 (3.917 x 3.110)
Displacement cm3 (cu in) 2,212 (135.0) 2,457 (149.9)
Compression ratio 9.7 9.7
Firing order 1—3—2—4 1—3—2—4
Idle speed at Park/Neutral position rpm 700 700
Maximum output kW (HP)/rpm 102 (137)/5,400 123 (165)/5,600
Maximum torque N.m (kg-m, ft-Ib)/rpm 196 (20.0, 145)/4,000 220 (22.4, 162)/4,000
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2. Station Wagon

SPECIFICATIONS

C: ELECTRICAL

Model 2200 2500
Ignition timing at idling speed BTDC/rpm 14°/700 (MT), 20°/700 (AT) 15°/700
Spark plug Type and manufacturer CHAMPION: RC10YC4 (Standard)
NGK: BKRGE-11 NGK: PFR5B-11
NIPPONDENSO: K20PR-U11

Generator 12V — 85A
Battery Reserve capacity min 82 (MT), 100 (AT)

Cold cranking amperes amp. 430 (MT), 490 (AT)

10
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2. Station Wagon

D: TRANSMISSION
Model 2200 2500
FWD AWD AWD
Transmission type 4ATH 5MT*2 4AT*2 5MT*2 4AT*2
Clutch type TCC DSPD TCC DSPD TCC
Gear ratio 1st 2.785 3.545 2.785 3.545 3.027
2nd 1.545 211 1.545 211 1.619
3rd 1.000 1.448 1.000 1.448 1.000
4th 0.694 1.088 0.694 1.088 0.694
5th — 0.780 — 0.780 —
Reverse 2272 3.416 2.272 3.4186 2.272
Heductiqn gear 1st _ Type of gear Helical —_ Helical — Helical
(Front drive) reduction Gear ratio 1,000 — 1.000 — 1.000
Final Type of gear Hypoid Hypoid Hypoid Hypoid Hypoid
reduction Gear ratio 3.900 3.900 4111 4111 4444
Reductio_n gear Transfgr Type of gear — Helical — Helical —
(Rear drive) reduction I car ratio — 1.000 — 1.000 —
Final Type of gear — Hypoid Hypoid Hypoid Hypoid
reduction Gear ratio — 3.900 411 4111 4.444

4AT*1: Electronically controlled fully-automatic, 4-forward speeds and 1-reverse
5MT*2: 5-forward speeds with synchromesh and 1-reverse — with center differential and viscous coupling
4AT*2; 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: STEERING

Type

Rack and Pinion

Turns, lock to lock

3.2

Minimum turning circle

m (ft)

Curb to curb: 10.6 (34.8), Wall to wall: 11.4 (37.4)

F: SUSPENSION

Front Macpherson strut type, Independent, Coil spring
Rear Dual link strut type, Independent, Coil spring
Model with ABS

without ABS ]

Service brake system

Dual circuit hydraulic with vacuum suspended power unit

Front Ventilated disc brake
Rear Drum brake l Disc brake
Parking brake Mechanical on rear brakes

H: TIRE
Model 14 inch wheel 15 inch wheel 16 inch wheel
Size P185/70R14 87S P195/60R15 87H P205/55R16 89H
Type Steel belted radial, Tubeless

11




1-1  [s210 SPECIFICATIONS
2. Station Wagon
I: CAPACITY
Model 2200 2500
FWD AWD AWD
4AT 5MT 4AT 5MT 4AT
Fuel tank € (US gal, Imp gal) 60 (15.9, 13.2) 60 (15.9, 13.2)
Upper level € (US qt, Imp qt) 4.0(4.2,3.5) 4.5(4.7,3.9)
Engine oil
Lower level £ (US qt, Imp qt) 3.0(3.2,2.6) 3.5(3.7,3.1)
Transmission gear oil € (US gt, Imp qt) — 3.5(3.7,3.1) — 3.5(3.7,3.1) —
Automatic transmission fluid ¢(USqt,impqat) | 7.9(8.4,7.0) — 7.9(8.4,7.0) — 9.5(10,8.4)
AT differential gear oil ¢USqt, Impqt) | 1.2(1.3,1.1) — 1.2(1.3,1.1) — 1.2(1.3,1.1)
AWD rear differential gear oil € (US gt, Imp qt) — 0.8 (0.8, 0.6) 0.8 (0.8, 0.6)
Power steering fluid € (US gt, Imp qt) 0.7 (0.7,0.6) 0.7 (0.7, 0.6)
Engine coolant € (US qt, Imp qt) 5.8(6.1,5.1) 670 (6.3, 5.3)
J: WEIGHT
1. AMERICA SPEC. VEHICLE
Model 2200
FWD AWD
L POST BRIGHTON L
4AT*1 4AT*3 5MT**5 4AT**5 SMT**4 4AT*+4
Curb weight (C.W.) Front kg (Ib) | 735 (1,620) | 753 (1,660) | 707 (1,560) | 744 (1,640) | 723 (1,595) | 760 (1,675)
Rear kg (b) | 562 (1,240) | 619 (1,365) | 610 (1,345) | 615(1,355) | 626 (1,380) | 630 (1,390)
Total kg (Ib) 1,297 1,372 1,317 1,358 1,349 1,390
(2,860) (3,025) (2,905) (2,995) (2,975) (3,065)
Gross vehicle weight | Front kg (Ib) | 913 (2,015) 937 (2,065)
(G.V.W.) Rear kg (Ib) | 959 (2,115) 989 (2,180)
Total kg (Ib) (lz?gg) 1,025 (4,245)
Model 2500
AWD
GT
5MT*2 4AT*2
Curb weight (C.W.) Front kg (Ib) 771 (1,700) 805 (1,775)
Rear kg (Ib) 671 (1,480) 669 (1,475)
Total kg (ib) 1,442 (3,180) 1,474 (3,250)
Gross vehicle weight | Front kg (Ib) 937 (2,065)
(G.VW) Rear kg (Ib) 1,002 (2,210)
Total kg (Ib) 1,939 (4,275)

**1: Includes the weights of P/W, P/D, A/C and L+ pack.

**2: Includes the weights of P/W, P/D, A/C, C/C, ABS and S/R.
**3: Includes the weights of P/W, P/D and A/C.
**4: Includes the weights of P/W, P/D, A/C, C/C, ABS and L+ pack.

**5: Includes the weight of A/C.

**6: Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R and L/S.
**7: Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R, L/S and C/W.

12
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2. Station Wagon

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS (ABS) Air Sun roof Cruise L+ pack Leather Cold
optional window door lock conditioning (S/R) control seat and weather
parts (P/W) (P/D) (A/C) (C/C) security pack
Ls) (CW)
Front kg (b) | 1.4 (3.1) 0.1(0.2) | 12.0(26.4) | 21.2(46.7) | 6.5(14.3) 1.0 (2.2) 0.6 (1.3) 1.1 (2.4) 1.2(2.7)
Rear kg (b} | 1.7(3.7) 0.4(0.9) | 10.2(22.4) | -2.0 (-4.4) | 9.3(20.5) 0.1(0.2) 0.9 (2.0) 1.6 (3.6) 0.7 (1.5)
Total kg(lb) | 3.1(6.8) 0.5(1.1) | 22.2(48.8) | 19.2(42.3) | 15.8(34.8) | 1.1(2.9) 1.5(3.3) 2.7 (6.0) 1.9 (4.2)
2. CANADA SPEC. VEHICLE
Model 2200
AWD
BRIGHTON L
S5MT 4AT SMT**4 4AT**4
Curb weight (C.W.) | Front kg (Ib) 687 (1,515) 723 (1,595) 723 (1,595) 760 (1,675)
Rear kg (Ib) 612 (1,350) 617 (1,360) 626 (1,380) 630 (1,390)
Total kg (Ib) 1,299 (2,865) 1,340 (2,955) 1,349 (2,975) 1,390 (3,065)
Gross vehicle weight | Front kg (Ib) 937 (2,065)
(GV-W) Rear kg (Ib) 990 (2,180)
Total kg (Ib) 1,927 (4,245)
Model 2500
AWD
GT
5MT**2 4AT**2
Curb weight (C.W.) | Front kg (Ib) 771 (1,700) 805 (1,775)
Rear kg (Ib) 671 (1,480) 669 (1,475)
Total kg (Ib) 1,442 (3,180) 1,474 (3,250)
Gross vehicle weight | Front kg (Ib) 937 (2,065)
(G.VW) Rear kg (Ib) 1,002 (2,210)
Total kg (Ib) 1,939 (4,275)

*1: Includes the weights of P/W, P/D, A/C and L+ pack.

*xD
**x3,
*%d.
w5,
* %6,
**7.

; Includes the weights of P/W, P/D and A/C.
: Includes the weights of P/W, P/D, A/C, C/C, ABS and L+ pack.

: Includes the weight of A/C.

: includes the weights of P/W, P/D, A/C, C/C, ABS, S/R and L/S.

: Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R, L/S and C/W.

: Includes the weights of P/W, P/D, A/C, C/C, ABS and S/R.

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS (ABS) Air Sun roof Cruise L+ pack Leather Cold
optional window door lock conditioning (S/R) control seat and weather
parts (P/W) (P/D) (A/C) (C/C) security pack
(L/S) (C/W)
Front kg (Ib) 1.4 (3.1) 0.1(0.2) 12.0(26.4) | 21.2(46.7) | 6.5(14.3) 1.0 (2.2) 0.6 (1.3) 1.1(2.4) 1.2 (2.7)
Rear kg (Ib) 1.7 (3.7) 0.4 (0.9) 10.2 (22.4) | —-2.0(-4.4) | 9.3(20.5) 0.1 (0.2) 0.9 (2.0) 1.6 (3.6) 0.7 (1.5)
Total kg(lb) | 3.1(6.8) 0.5(1.1) 22.2(48.8) | 19.2(42.3) | 15.8(34.8) 1.1 (2.4) 1.5(3.3) 2.7 (6.0) 1.9 (4.2)
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1-1
2.

[S243]
Station Wagon

SPECIFICATIONS

3. TAIWAN SPEC. VEHICLE

Model 2500
FWD
L L LS
4AT**4 4AT**4 4AT**2

Curb weight (C.W.) Front kg (Ib) 748 (1,650) 760 (1,675) 773 (1,705)

Rear kg (Ib) 571 (1,260) 630 (1,390) 646 (1,425)

Total kg (ib) 1,320 (2,910) 1,390 (3,065) 1,420 (3,130)
Gross vehicle weight Front kg (Ib) 914 (2,015) 937 (2,065)
(GVW) Rear kg (Ib) 959 (2,115) 989 (2,180)

Total kg (Ib) 1,873 (4,130) 1,925 (4,245)

*+1: Includes the weights of P/W, P/D, A/C and L+ pack.

**2: Includes the weights of P/W, P/D, A/C, C/C, ABS and S/R.

=3: Includes the weights of P/W, P/D and A/C.

*4. Includes the weights of P/W, P/D, A/C, C/C, ABS and L+ pack.

*5; Includes the weight of A/C.

*B; Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R and L/S.

71 Includes the weights of P/W, P/D, A/C, C/C, ABS, S/R, L/S and C/W.

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.

Weight of Power Power ABS (ABS) Air Sun roof Cruise L+ pack Leather Cold
optional window door lock conditioning (S/R) control seat and weather
parts (P/W) (P/D) (A/C) (C/C) security pack
(L/S) (C/W)
Front kg (Ib) 1.4 (3.1) 0.1(0.2) 12.0 (26.4) | 21.2(46.7) | 6.5(14.3) 1.0 (2.2) 0.6 (1.3) 1.1(2.4) 1.2(2.7)
Rear kg (Ib) 1.7 (3.7) 0.4 (0.9) 10.2 (22.4) | —2.0(-4.4) | 9.3(20.5) 0.1 (0.2) 0.9 (2.0) 1.6 (3.6) 0.7 (1.5)
Total kg(lb) | 3.1(6.8) 0.5(1.1) 22.2(48.8) | 19.2(42.3) | 15.8(34.8) 1.1 (2.4) 1.5(3.3) 2.1(6.0) 1.9 (4.2)
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SPECIFICATIONS [s3go]  1-1
3. Outback
3. OUTBACK
A: DIMENSIONS
Model 2500
AWD
5MT L 4AT
Overall length mm (in) 4,720 (185.8)
Overali width mm (in) 1,715 (67.5)
Overall height mm (in) 1,555 (61.2)
Compartment | Leg room FrontMax. mm (in) 1,101 (43.3)
Rear Min. mm (in) 883 (34.8)
Head room | Front mm (in) 1,021 (40.2), 977 (38.5)*1
Rear mm (in) 995 (39.2), 939 (37.0)*"
Shoulder Front mm (in) 1,373 (54.1)
room Rear mm (i) 1,361 (53.6)
Wheelbase mm (in) 2,630 (103.5)
Tread Front mm (in) 1,455 (57.3)
Rear mm (in) 1,450 (57.1)
Minimum road clearance M.LV.W. mm (in) 145 (5.7) L 150 (5.9), 145 (5.7)*2
C.wW. mm (in) 185 (7.3)
*1: with sun roof
*2; LTD model
B: ENGINE
Model 2500
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshatft type
Bore x Stroke mm (in) 99.5x 79.0 (3.917 x 3.110)
Displacement cm3 (cu in) 2,457 (149.9)
Compression ratio 9.7
Firing order 1—3—2—4
Idle speed at Park/Neutral position rpm 700
Maximum output kW (HP)/rpm 123 (165)/5,600
Maximum torque N.m (kg-m, ft-Ib)/rpm 220 (22.4, 162)/4,000
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1-1 [s3co]
3. Outback

SPECIFICATIONS

C: ELECTRICAL

Model 2500
Ignition timing at idling speed BTDC/rpm 15°/700
Spark plug l Type and manufacturer NGK: PFR5B-11
Generator 12V — 85A
Battery Reserve capacity min 82 (MT), 100 (AT)
Cold cranking amperes amp. 430 (MT), 490 (AT)
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SPECIFICATIONS [s3Ho]  1-1
3. Outback
D: TRANSMISSION
Model! 2500
AWD
Transmission type 5MT 4AT
Clutch type DSPD TCC
Gear ratio 1st 3.545 3.027
2nd 2111 1.619
3rd 1.448 1.000
4th 1.088 0.694
5th 0.871 —
Reverse 3.416 2.272
Reductiqn gear 1st reduction | Type of gear — Helical
(Front drive) Gear ratio — 1.000
Final ) Type of gear Hypoid Hypoid
reduction Gear ratio 4111 4.444
Reductiqn gear Transf_er Type of gear Helical —
(Rear drive) reduction Gear ratio 1.000 —
Final ) Type of gear Hypoid Hypoid
reduction Gear ratio 411 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: STEERING

Type

Rack and Pinion

Turns, lock to lock

3.4

Minimum turning circle

m (ft)

Curb to curb: 11.2 (36.7), Wall to wall: 12.0 (39.4)

F: SUSPENSION

Front Macpherson strut type, Independent, Coil spring
Rear Dual link strut type, Independent, Coil spring
Model with ABS

Service brake system

Dual circuit hydraulic with vacuum suspended power unit

Front Ventilated disc brake

Rear Disc brakes

Parking brake Mechanical on rear brakes
H: TIRE

Model 15 inch wheel

Size P205/70R15 95S

Type Steel belted radial, Tubeless
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1-1  [s3I0]
3. Outback

SPECIFICATIONS

I: CAPACITY

Model 2500
AWD
5MT 4AT
Fuel tank . ¢ (US gal, Imp gal) 60 (15.9, 13.2)
Upper level € (US qt, Imp gt) 45(4.7,3.9)
Engine oil
Lower level € (US gt, Imp qt) 3.5(3.7,3.1)
Transmission gear oil € (US qt, Imp qt) 3.5(3.7,3.1) —
Automatic transmission fluid € (US qt, Imp qt) — 9.5(10, 8.4)
AT differential gear oil € (US qt, Imp qt) — 1.2(1.3,1.1)
AWD rear differential gear oil € (US qt, Imp gt) 0.8 (0.8, 0.6)
Power steering fluid € (US qt, imp qt) 0.7 (0.7, 0.6)
Engine coolant € (US qt, Imp gt) 6.0(6.3,5.3)
J: WEIGHT
1. AMERICA SPEC. VEHICLE
Model 2500
AWD
OUTBACK
5MT**1 4AT*1
Curb weight (C.W.) | Front kg (Ib) 766 (1,690) 798 (1,760)
Rear kg (Ib) 664 (1,465) 662 (1,460)
Total kg (Ib) 1,431 (3,155) 1,460 (3,220)
Gross vehicle weight | Front kg (Ib) 937 (2,065)
(GV.W) Rear kg (Ib) 1,002 (2,210)
Total kg (ib) 1,939 (4,275)

12 Includes the weights of P/W, P/D, A/C, C/C, and ABS.

**2: Includes the weights of P/W, P/D, A/C, C/C, ABS and C/W.

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS Air Sun roof Cruise Leather Cold Side air bag
optional window door lock conditioning (S/R) control seatand se- | weather (S/A)
parts (P/W) (P/D) (A/C) (C/C) curity (L/S) pack
(Cw)
Front kg(lb) | 1.4 (3.1) 0.1(0.2) 12.0 (26.4) | 21.2(46.7) | 10.9(24.0) 1.0(2.2) 1.1(2.4) 1.2(2.7) 3.0 (6.6)
Rear kg (lb) | 1.7 (3.7) 0.4 (0.9) 10.2(22.4) | 2.0(—4.4) | 18.0(39.7) 0.1(0.2) 1.6 (3.6) 0.7 (1.5) 2.4 (5.3)
Total kg(lb) | 3.1(6.8) 0.5 (1.1) 22.2(48.8) | 19.2(42.3) | 28.9(63.7) 1.1(2.4) 2.7 (6.0) 1.9 (4.2) 5.4 (11.9)
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SPECIFICATIONS [s302]  1-1
3. Outback
2. CANADA SPEC. VEHICLE
Model 2500
AWD
OUTBACK
EMT*2 4AT**2
Curb weight (C.W.) Front kg (Ib) 769 (1,695) 801 (1,765)
Rear kg (Ib) 664 (1,465) 662 (1,460)
Total kg (Ib) 1,433 (3,160) 1,463 (3,225)
Gross vehicle weight | Front kg (Ib) 937 (2,065)
(GV.W) Rear kg (Ib) 1,002 (2,210)
Total kg (Ib) 1,939 (4,275)

*1: Includes the weights of P/W, P/D, A/C, C/C, and ABS.
**2; Includes the weights of P/W, P/D, A/C, C/C, ABS and C/W.

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS Air Sun roof Cruise Leather seat Cold
optional parts window door lock conditioning (S/R) control and security | weather pack
(P/W) (P/D) (A/C) (C/C) (L/S) (CW)
Front kg (ib) 1.4 (3.1) 0.1(0.2) 12.0 (26.4) 21.2 (46.7) 10.9 (24.0) 1.0(2.2) 1.1 (2.4) 1.2(2.7)
Rear kg (Ib) 1.7 (3.7) 0.4 (0.9) 10.2 (22.4) -2.0 (-4.4) 18.0 (39.7) 0.1(0.2) 1.6 (3.6) 0.7 (1.5)
Total kg (ib) 3.1(6.8) 0.5(1.1) 22.2 (48.8) 19.2 (42.3) 28.9 (63.7) 1.1(2.4) 2.7 (6.0 1.9 (4.2)
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1-1  [S4A0] SPECIFICATIONS
4. SUS (Sports Utility Sedan)

4. SUS (Sports Utility Sedan)
A: DIMENSIONS

Model . 2500
AWD
4AT
Overall [ength mm (in) 4,635 (182.5)
Overall width mm (in) 1,715 (67.5)
Overall height mm (in) 1,470 (57.9)
Compartment | Leg room FrontMax. mm(in) | 1,101 (43.3)
Rear Min. mm (in) 880 (34.6)
Head room | FrontMax. mm (in) 987 (38.9)
Rear Min. mm (in) 933 (36.7)
Shoulder FrontMax. mm (in) 1,373 (54.1)
room RearMin. _ mm (in) 1,361 (53.6)
Wheelbase mm (in) 2,630 (103.5)
Tread Front mm (in) 1,455 (57.3)
Rear mm (in) 1,450 (57.1)
Minimum road clearance M.LV.W, mm (in) 150 (5.9)
CW. mm (in) 185 (7.3)
B: ENGINE
Model 2500
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 99.5x79.0 (3917 x 3.110)
Displacement cm3 (cu in) 2,457 (149.9)
Compression ratio 9.7
Firing order 1—3—2—4
Idle speed at Park/Neutral position rpm 700
Maximum output kW (HP)/rpm 123 (165)/5,600
Maximum torque N.m (kg-m, ft-Ib)/rpm 220 (22.4, 162)/4,000
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SPECIFICATIONS [saco] 1-1
4. SUS (Sports Utility Sedan)

C: ELECTRICAL

Model 2500
Ignition timing at idling speed BTDC/rpm 15°/700
Spark plug \ Type and manufacturer NGK: PFR5B-11
Generator 12V — 85A
Battery Reserve capacity min 100

Cold cranking amperes amp. 490
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1-1  [s4D0] SPECIFICATIONS
4. SUS (Sports Utility Sedan)
D: TRANSMISSION
Model 2500
AWD
Transmission type 4AT
Clutch type TCC
Gear ratio 1st 3.027
2nd 1.619
3rd 1.000
4th 0.694
5th —
Reverse 2.272
Reductiqn gear 1st ) Type of gear Helical
(Front drive) reduction Goar ratio 1.000
Final ' Type of gear Hypoid
reduction Gear ratio 4.444
Reduction gear Transfer Type of gear —
(Rear drive) reduction Geoar ratio —
Final . Type of gear Hypoid
reduction Gear ratio 4.444

4AT: Electronically controlled fully-automatic, 4-forward speeds and 1-reverse ~ with hydraulically controiled transfer clutch
TCC: Torque Converter Clutch

E: STEERING

Type

Rack and Pinion

Turns, lock to lock

34

Minimum turning circle

m (ft)

Curb to curb: 11.2 (36.7), Wall to wall: 12.0 (39.4)

F: SUSPENSION

Front Macpherson strut type, Independent, Coil spring
Rear Dual link strut type, independent, Coil spring
Model with ABS

Service brake system

Dual circuit hydraulic with vacuum suspended power unit

Front Ventilated disc brake

Rear Disc brakes

Parking brake Mechanical on rear brakes
H: TIRE

Model 15 inch wheel

Size P205/70R15 955

Type Steel belted radial, Tubeless
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[s4J11 1-1
4. SUS (Sports Utility Sedan)

SPECIFICATIONS

I: CAPACITY

Model 2500
AWD
4AT
Fuel tank € (US gal, Imp gal) 60 (15.9, 13.2)
Upper level € (US qt, Imp qt) 45(4.7,3.9)
Engine oil
Lower level € (US qt, Imp qt) 3.5(3.7,3.1)
Transmission gear oil € (US gt, Imp qt) —
Automatic transmission fluid £ (US qt, Imp qt) 9.5 (10, 8.4)
AT differential gear oil € (US qt, Imp qt) 1.2(1.3,1.1)
AWD rear differential gear oil € (US gt, Imp qt) 0.8 (0.8, 0.6)
Power steering fluid € (US gt, Imp qt) 0.7 (0.7, 0.6)
Engine coolant € (US qt, Imp qt) 6.0 (6.3,5.3)
J: WEIGHT
1. AMERICA SPEC. VEHICLE
Model 2500
AWD
SuUs
4AT*1
Curb weight (C.W.) Front kg (Ib) 800 (1,770)
Rear kg (Ib) 615 (1,355)
Total kg (b} 1,415 (3,125)
Gross vehicle weight | Front kg (Ib) 950 (2,095)
(G.VW) Rear kg (Ib) 925 (2,045)
Total kg (Ib) 1,875 (4,140)

=1: Includes the weights of P/W, P/D, A/C, C/C, and ABS.

NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power window Power door lock ABS Air conditioning Cruise control Cold weather pack
optional parts (P/W) (P/D) (A/C) (C/IC) (C/W)
Front kg (Ib) 1.4 (3.1) 0.1(0.2) 12.0 (26.4) 21.2 (46.6) 1.0(2.2) 1.2(27)
Rear kg (Ib) 1.7 (3.7) 0.4(0.9) 10.2 (22.4) —2.0(-4.4) 0.1(0.2) 0.7 (1.5)
Total kg (Ib) 3.1 (6.8) 0.5(1.1) 22.2 (48.8) 19.2 (42.2) 1.1@2.4) 1.9 (4.2)
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1-3  [0200] GENERAL INFORMATION

2. Precaution for Supplemental Restraint System (Airbag)

2. Precaution for Supplemental Restraint System (Airbag)

The Supplemental Restraint System (Airbag) has been implemented in some Subaru vehicles. For
proper and safe maintenance of this system, please ensure that you carefully read the precaution-
ary notes given in “5-5 SUPPLEMENTAL RESTRAINT SYSTEM” in the Service Manual before serv-
icing.

It should also be noted that in the SM table of contents, an AIRBAG mark is added to each of the
items which do not directly concern the airbag system but need to be considered in their relation-
ship to it. So, during the service work for such items, make sure you refer to “5-5 SUPPLEMENTAL
RESTRAINT SYSTEM”.

e Take utmost care to follow faithfully the service procedures specified for the airbag, since
otherwise it might deploy unexpectedly.

e With the airbag system, failures such as faulty connection of harness connectors or ne-
glect of tightening sensor mounting bolts can lead to failure of deployment in an accident.
Recheck each check point after maintenance work and use the on-board self-diagnosis to
ensure there is nothing wrong with the system.

e All wire harnesses of the airbag system are encased in a yellow cover to make them dis-
tinct from those of other systems.

The following are the parts involved in the airbag installation:
1) Steering wheel

2) Steering column

3) Toe-board (center, left & right ends)

4) Front seat floor and side sill

5) Inside left and right front fenders (OUTBACK model only)
6) Front pillar (left, lower)

7) Combination meter

8) Instrument Panel

Care should be taken when servicing in areas where the above parts are installed since it can affect
the airbag system.

e Examples of service work involving the airbag system:

1) Replacement of steering gear

2) Steering maintenance and repair of the area adjoining toe-board

3) Removal and installation of combination meter

4) Installation of car stereo and other optional extras

5) Sheet metal repair paint work on the body front (OUTBACK model only)



1-3

[03A0]

GENERAL INFORMATION
3. Vehicle Identification Numbers (V.1.N)

3. Vehicle Identification Numbers (V.I.N)
A: APPLICABLE V.LN. IN THIS MANUAL

L 4AT S|3|B|D|3|3|5|X|W[9]2]0]0]0]0]1 |andafter
2200 ¢ | yup L 5MT 4[s|s|B|Dl4a]|3|s|{x|w|e|2]o]0o]o]|0]1][andafter
engine 4AT 4 (S |3 |B|D|4|3|5|X{W|7]|2]|]0]|0|0]|0]1|andafter
‘é‘é‘é’:g AWDLS  [4AT 4|sis|B|pjalsls|[x|w|[7z{2]olo|o]o]|1|andafter
5MT 4(S|3|B|D{6|7|5|X|W|6]|2i0]0|0]|0]1/{andafter
gﬁgi‘;g" AWDGT 7 4(s|3|/B|D|6|7|5|X|W|[7]2]0]0|0]0]1 |andafter
: AWD SUS | 4AT 4ls|s|B|D|6|s|[s|{x|w|[7[2]0o]o|0o]0]|1|andafter
L 4AT 4[s|s|B|K|[3[3]s|[x|w|o|[3]o]o|o]|0o]1[andafter
AWD POST | 4AT 4 |s|3|B|Klafo|s|x|w|s[3]|o|o]o]|0o]1 [andafter
AWD 5MT 4(sl3|B|kK|a]2|s|[x|{w|e|[3]o]o|o]0o]1]andafter
gﬁgg‘gc BRIGHTON | 4aT 4(s|3|B|K|4|2|5|X|W[7]3]0]0|0]0]1 andafter
AND L 5MT 4(s|s|B|K|a[3]5|{x|W|e[3]0]0o|0]|0][1]|andafter
4AT 4|s|3|B{Kla[3]s|x|w|7]|3]o]o|o]0]|1|andafter
Station AWDLS | 4AT 4(s|s|B|K|a][s|s|x|w|[7]3]o]o]o0]|0]1 [andafter
Wagon 5MT 4[sla|B|kK|e|7|[5|[x|w|6|3]0]0]|0]|0]1 [andafter
AWD GT
4AT 4 |S|3|B|K|6|7|5|X[W|7|30}0|0]|01}]1/|andafter
AWD 5MT s|s|a|Bla|e|[s|s5|x|w|e|[6|0]0]|0]|0]1 |andafter
gggg‘gc OUTBACK [2AT 4]S|3|B|G|6|8|5|X|W|7|6|0]|0|0]|0|1 andafter
AWD 5MT 41s|3|B|Gi6|8|6|X|W|6|6|0[{0]|0]|0]1 |andafter
OUTBACK
‘ggg Zﬁigs 4AT 4ls|3|B|Ggl|e|8|6|x|w|7|6|0|0|0]|0]1|andafter




GENERAL INFORMATION [o3so] 1-3
3. Vehicle Identification Numbers (V.I.N)

B: THE MEANING OF V.I.N

Maker identifier
Vehicle attributes
Check digit

l Vehicle identification

— I L e O § 1
]4S3BD435XW7200001[
T'__—“_'_‘_'“—“___”‘ T

Stap- ] Stop ma!'k
mark L Sequential number
200001 and after: 4-door Sedan
300001 and after: Station Wagon
600001 and after: Station Wagon
(step roof)
Plant of manufacture and
transmission type
Plant of
manufacture Transmission type
SIA
1 FWD 5MT
6 Full-time AWD
5MT
7 Full-time AWD
4AT
9 FWD 4AT
8 Postal car
Model year
W: 1998
Check digit
Restraint type

5: With manual type seat belt
and SRS airbags (Driver and
Passenger)

6: With manual type seat belt,
SRS airbags (Driver and Passen-
ger) and SRS side airbags

Model
: ERIGHTON
: LS
1 GT
: SUS (4-door Sedan)
OUTBACK (Station Wagon)
9: POSTAL

Engine type
3: 2200 cc engine (FWD)
4: 2200 cc engine (AWD)
6: 2500 cc engine (AWD)
Body type
D: 4-door Sedan
K. Station Wagon
G: Station Wagon (step roof)
Line
B: SUBARU B line
Plant of manufacture

NCOWN

Plant of
manufacture Type of vehicle
SIA
483 Passenger car
B1HO168A



1-3  [0400] GENERAL INFORMATION

4, ldentification Number and Label Locations

4. Identification Number and Label Locations

Engine, transmission and vehicle identification numbers are used for factory communica-
tions such as Technical Information, Service Bulletins and other information.

Vehicle identification number

Vehicle identification number plate

Emission control label
‘ w—')
/ I _—-/
/ ‘ o\
/ = o QL == @
A A

Certification and
bar cord label

Tire placard

B1HO186A

) | = AN
! =

B1HO173A

Transmission serial
number

B1HO181A B1HO182A




1-3  [05A1]

GENERAL INFORMATION

5. Recommended Fuel, Lubricants, Sealants and Adhesives

5. Recommended Fuel, Lubri-
cants, Sealants and Adhesives

A: FUEL
1. FUEL OCTANE RATING

SUBARU engines are designed to use only un-
leaded gasoline with an octane rating of 87 AKI|
or higher. [This octane rating is the average of
the Research Octane and Motor Octane num-
bers and is commonly referred to as the Anti-
Knock Index (AKI).] Using a gasoline with a low-
er octane rating can cause persistent and
heavy knocking, which can damage the en-
gine. Do not be concerned if SUBARU vehicle
sometimes knocks lightly when you drive up a
hill or when you accelerate. See your dealer or
a qualified service technician if you use a gaso-
line with the specified octane rating and
SUBARU vehicle knocks heavily or persistently.

2. UNLEADED GASOLINE

The neck of the fuel filler pipe is designed to ac-
cept only an unleaded gasoline filler nozzle.
Under no circumstances should leaded gaso-
line be used since it will damage the emission
control system and may impair driveability and
fuel economy.

3. GASOLINE FOR CALIFORNIA-CERTI-
FIED TLEV

If SUBARU vehicle is a California-certified
Traditional Low Emission Vehicle (TLEV) as indi-
cated on the underhood tune-up label, it is de-
signed to optimize engine and emission control
system performance with gasolines that meet
California specifications. SUBARU vehicle will
operate on gasoline meeting federal specifica-
tions.

B: FUELS CONTAINING ALCOHOL

Your use of gasoline with detergent additives
will help prevent deposits from forming in your
engine and fuel system. This helps keep your
engine in tune and your emission control sys-
tem working properly, and is a way of doing your
part for cleaner air.

Many gasolines are now blended with materials
called oxygenates. Use of these fuels can also
help keep the air cleaner. SUBARU approves
the use of oxygenated blend fuels, such as
MTBE (Methyl Tertiary Butyl Ether) or ethanol

(ethyl or grain alcohol). These blended fuels
should contain no more than 15% MTBE or 10%
ethanol for the proper operation of your
SUBARU.

In addition, some gasoline suppliers are now
producing reformulated gasolines, which are
designed to reduce vehicle emissions.
SUBARU approves the use of reformulated
gasoline.

If you are not sure what the fuel contains, you
should ask your service station operators if their
gasolines contain detergents and oxygenates
and if they have been reformulated to reduce
vehicle emissions.

As additional guidance, only use fuels suited for
your vehicle as explained below.

e Fuel should be unleaded and have an octane
rating no lower than that specified in this manu-
al.

e Methanol (methyl or wood alcohol) is some-
times mixed with unleaded gasoline. Methanol
can be used in your vehicle ONLY if it does not
exceed 5% of the fuel mixture AND if it is ac-
companied by sufficient quantities of the prop-
er cosolvents and corrosion inhibitors required
to prevent damage to the fuel system. Do not
use fuel containing methanol EXCEPT under
these conditions.

e |f undesirable driveability problems are ex-
perienced and you suspect they may be fuel re-
lated, try a different brand of gasoline before
seeking service at your SUBARU dealer.

e Fuel system damage or driveability problems
which result from the use of improper fuel are
not covered under the SUBARU Limited War-
ranty.

CAUTION:

Take care not to spill fuel during refueling.
Fuels containing alcohol may cause paint
damage.
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Lubricants, Sealants and Adhesives

C: LUBRICANTS

Lubricants Specifications Remarks
API Classification: SJ or SH with the
word “Energy Conserving or Energy | ® For SAE viscosity number, refer to the
e Engine oil Conserving I following table.
9 New API Certified e [f it is impossible to get SJ or SH
CCMC Specification: G4 or G5 grade, you may use SG grade.
ACEA Specification: A1 or A2 or A3
e Transmission and differential gear oil TS e For SAE viscosity numbert, refer to the
® AWD rear differential gear oil API Classification: GL-5 following table.
e Automatic transmission fluid DEXRON Il or lIE or Il —
e Power steering fluid e DEXRON Il or lIE or I} —
Genuine SUBARU Coolant (Part No. .
e Coolant 000016218) (Anti-freeze, anti-corro- * grtgut':gefgﬁge\:;m ts;;ﬁgflcatlons, re-
sive ethylene glycol base) 9 :
e FMVSS NO. 116
e Avoid mixing brake fluid of different
brands to prevent the fluid perfor-
® Brake fluid DOT3 or DOT4 mance from degrading.
o When brake fluid is added, be carefut
not to allow any dust into the reser-
VOIr.
e FMVSS NO. 116
e Avoid mixing brake fluid of different
brands to prevent the fluid perfor-
e Clutch fluid DOT3 or DOT4 mance from degrading.
e When clutch fluid is added, be careful
not to allow any dust into the reser-
Vvoir.
Lubricants Recommended Application Equivalent
e Spray lubricants (Spliﬁl(\)ggsgﬁ)%m O, sensor —

(P/N 003602010)

SUNLIGHT 2, Ni glube R

tem

Bushing for manual transmission gear shift sys-

(P/N 003608001)

Valiant grease M-2

Steering gearbox

Niglube RX-2

e Grease

(P/N 003606000 or 725191040)

Piston boot of disc brake and sliding pin

Molykote No. 7439
(P/N 725191460)

Contacting surfaces of drum brake shoes and
shoe clearance adjuster

%?3'%3";%3201 0 BJ (for rear axle) and joints of axle shafts —
\fg/ﬁpégg%amoso) DOJ joints of axle shafts -
?IP1/-|322281089 3AAC20) BJ (for front axle) joints of axle shafts —
Fp)j ﬁlg:)cgo%egaosf) Splines of transmission main shaft —

Slicolube G-30M

Control cables and carburetor linkages subject
to cold weather, door latch, striker, battery termi-

(P/N 004404002) nals, etc.
?gﬁg%%gsACOOO) SFJ joints of axle shafts -
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D: FLUID

CAUTION:

e Each oil manufacturer has its base oil and additives. Thus, do not mix two or more brands
(Except engine oil).

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 classification and SAE viscosity No. des-
ignated by SUBARU.

NOTE:

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

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

New API i i ;
TEM o AF;I ; Certhi;icition . C%M(ii . A?ﬁEAﬁ SAE Viscosity No. and Applicable Temperature
assification ar ecification | Specification | 5c) - 20 -
(Star burst mark) P P Q) ?0 210 15 ? 115 310 4|°
I T I l 1
SJ or SH with (°F) -22 4 5 32 59 86 104
the words ; ! ‘ I l ]
i an | Ener AlorA2 !
Engine oil Consegr)(/ing G4 or G5 or A3 ‘ 1OW-30, 10W-40
or Energy
Conserving Il < 5W-30 PREFERRED l
: ! !
[ ® >
Transmicsi | 85W >
*Transmission ‘
gear oil GL-5 - - - 2 80W I | >
75W-90
; 90
*AWD rear >
differential | 85W >
gear oil
GL-5 - — - < 80W | |
*Front 80W-90
differential < T T T >
?:raaruglmaﬁc (°F) 15 23 77
transmission (°C) 26 5 25 ByHotaaA

E: COOLANT

CAUTION:

e Avoid using any coolant or only water other than this designated type to prevent corro-
sion.

e SUBARU’s engine is aluminum alloy, and so special care is necessary.

Coolant Specifications

Lowest SUBARU Specification gravity
anticipated coolant-to- Freezing
atmospheric | *water ratio at10°C at20°C at 30°C at 40°C at50°C point
temperature (Volume) % (50°F) (68°F) (86°F) (104°F) (122°F)
Above -30°C -36°C

(22°F) 50 — 50 1.084 1.079 1.074 1.068 1.062 (~33°F)
Ab°‘(’§°;; 5C 1 30—70 1.053 1.049 1.044 1.039 1034 | -16°C (-3°F)

*: It is recommended that distilled water be used.
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F: SEALANTS

Recommended Application Equivalent
;rg/ﬁ%g : 2332)11%? Rear differential oil drain plug, etc. Dow Corning’s No. 7038
. ;rg/lﬁ% g::gsz)%;? cl\:/;e;tg?ier:g.su.rface of oil pump, transmission Dow Corning’s No. 7038
(PN 600018501) weatheratipe, grommata, oo, V8" | Butyl Rubber Sealant
Iﬁ/ﬁ%g : 2332)10%2) Steering gear box adjust screw —
G: ADHESIVES
Cemedine 5430L x%at*g)‘ftrifégzigggt‘;‘gg;{;’;bggrf:”& plastics | ayps EC-1770 EC-1368
Cemedine 540 Er?eﬂ, \éirr:a)gs%agrs onalm g.gj[Tﬁ%ﬁi:fhzlrl,béicgrtghgigsou :él\CAS1 5202 gg;&%‘:}z)
Adhesive boot, door inner remote cover, etc.
Cemedine 3000 ggggiirr}%g;nsﬁitgfl]sﬁygtlﬁfns’wpégfﬁigrgtr:ﬁ)gztfgr parts. Armstrong’s Eastman 910
Ezsn%xg hemical Crop’s Ure- Windshield to body panel. Sunstar 580
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1. List of Pre-delivery Inspection
2. Pre-road Test Inspection ... 2

HOOD OPERATION

DOOR OPERATION, DOOR LOCK AND REGULATOR

TRUNK LID, REAR GATE AND FUEL LID OPERATION

BRAKE FLUID LEVEL AND BRAKE PIPING INSTALLATION
BATTERY FLUID LEVEL AND BATTERY INSTALLATION
COOLANT LEVEL AND COOLING FAN INSTALLATION

ENGINE OILLEVEL ..., 3
TRANSMISSION AND DIFFERENTIAL GEAR OIL LEVEL .... 4
DRIVE BELT TENSION

AIR CLEANER

JACK INSTALLATION

WASHER AND WIPERS

: WHEEL NUTS FOR LOOSENESS AND
TIRE INFLATION PRESSURE

SEAT ADJUSTER AND SEAT BELTS
FUSES
LIGHTS AND SWITCHES
PREPARATION FOR UNDERSIDE INSPECTION
TEST MODE CONNECTOR
INSTALLATION OF STEERING COMPONENTS
WHEEL ALIGNMENT
EXHAUST PIPE AND MUFFLER
FUEL SYSTEM FOR LEAKAGE
: PROTECTOR
SECURITY SYSTEM
: CLUTCH FLUID LEVEL
3. Road Test Inspection

A: OPERATION OF INDICATOR LIGHTS AND GAUGES
B: TACHOMETER, RADIO, ETC.
C: STARTING CONDITION OF ENGINE
D: DRIVING TEST
4. Post-road Test Inspection

AUTOMATIC TRANSMISSION FLUID (ATF) LEVEL
POWER STEERING FLUID LEVEL

UNDERSIDE

WATER LEAKAGE

EXTERNAL APPEARANCE AND EQUIPMENT

XXESSEAHAPDIOVOZ ZINAETTITIOIMODOWX

moow»
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2. Pre-road Test Inspection

PRE-DELIVERY INSPECTION

2. Pre-road Test Inspection

B: DOOR OPERATION, DOOR LOCK
AND REGULATOR

CHECK POINTS

1.Door “Open-close” operation

2. Operation of door release and lock
3.Loose or damaged parts

4. Regulator handle operation

5. Position of door window glass

6. Operation of power window
switches

7.Power door locking operation
8. Operation of child

B1H0023

e Check the opening and closing of doors
and rear gate.

1) First open the door completely and then
close it fully by operating the inner handle from
the driver’s seat.

2) Repeat step 1) two or three times to see
how the door opens and closes. Pay attention to
the operating effort, any abnormal noise and
positive operation.

3) Operate the outer handle from the outside
and check how the door opens and closes.
Also, check that there is a uniform clearance
between the door and car body without any
grade difference.

NOTE:
e To examine the closed state and sinking of
the door, observe from the front right-hand door.
e |f the striker drags during opening when the
outer handle is pulled, adjust by relocating the
striker.

e Check the operation of door locks.

1) Close the door completely, lock it with the
key plate and pull the outside handle to ensure
the door does not open.

NOTE:

e Do not pull the outside handle with greater
force than necessary.

e While inspecting the door and lock, check the
lock in the rear part of the door and the door
striker attached to the pillar.

nlock

\

B1HO034A

2) Again operate the key plate to ensure the
door unlocks.

NOTE:

Replace the lock cylinder if it malfunctions.
When the door lock seems to be operating slow-
ly, lubricate the moving parts with grease or oil.

3) Vehicles with manual door locks:

Sit in the driver seat, 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.

4) Vehicles with power door locks:
Sit in the driver seat, close the driver's door
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2. Pre-road Test Inspection

completely, and place the door lock lever to the
lock position. Then, pull the inside door handle
to ensure the driver's door will open.

For other doors, place the lock levers to the lock
positions and then pull the inside door handles
to ensure that the doors will not open.

—

Inside door handle

Red mark

B1H0035B

e Check the looseness of doors.

1}  Open and close the door two or three times
with a somewhat strong force.

2) Check the bolts or screws securing the
door hinge, lock and striker for looseness. Re-
tighten loose ones to the specified tightening
torque.

e Check the operation of regulator handle
and position of door window glass.

1) Operate the regulator handle to see if the
window rises and lowers smoothly.

2) Make sure that the front of the glass stop-
per is simultaneously in contact with the glass
when the glass is completely raised.

3) Also ensure the side windows and locks
operate normally.

e Check the operation of power window.

1) Depress the power window switches to ful-
ly open the windows.

2) Depress the power window switches to ful-
ly close the windows.

3) Repeat steps 1) and 2) two or three times
to see how the windows open and close.

e Check the operation of power door lock.

1) Close the door completely.

2) Operate the door lock switches on the front
both side doors to lock and check that all the
doors are locked.

3) Operate the door lock switches on the front

both side doors to uniock and check that all the
doors are unlocked.
4) Repeat the above steps two or three times.

e Check the operation of child safety locks.

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

2) Close the rear doors completely.

3) Checkthatthe 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.

Child safety lock

B1HO0184
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2. Pre-road Test Inspection

PRE-DELIVERY INSPECTION

2. Pre-road Test Inspection

D: BRAKE FLUID LEVEL AND BRAKE
PIPING INSTALLATION

CHECK POINTS
1. Fluid level in brake reserve tank
2. Wiring of fluid leveller and its opera-
tion
3. Brake booster, master cylinder, hill
holder and pressure control valve for
proper installation; brake pipe, brake
hose and connectors for proper fitting
4. Leakage in any of the above

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

CAUTION:

e The fluid level must be kept at “MAX” level.
e Do not mix different brands of brake fluid.
e When adding brake fluid, be careful not to
allow any dirt, water, or oil around the fluid
tank to enter it.

e Use special care not to spill any brake fluid
on the vehicle’s painted surfaces, because it
will quickly erode them. In case of an acci-
dent, wipe it off as quickly and as cleanly as
possible.

e Never use engine oil, gear oil, or any min-
eral oil.

e Use exitreme care not to allow any water to
get into the fluid; water in the brake fluid will
lower the fluid’s boiling point and cause va-
por-lock.

e If too much brake fluid is missing, check
the brake line for possible leakage.

o After adding brake fluid, any excess must
be stored in a tightly sealed container.

e When checking the operation of leveller,
use clean screwdriver or the like and be
careful not to allow dirt or dust to get into the
tank.

1. CHECK FLUID LEVELLER OPERATION

1) Remove filter from reservoir tank.
2) Check fluid leveller operation while pushing
it down with a screwdriver.

LHD model

Screwdriver

S1H0066B

Screwdriver

B1HO174A

2. CHECKTHAT THE BRAKE PIPES, HOSES
AND CONNECTORS ARE IN GOOD CONDI-
TION

1) Brake fluid is not oozing or leaking from the
brake fluid lines.

2) The connectors and clamps are not loose.
3) There is no possibility of the pipes and
hoses contacting the body or other mechanical
parts due to vibration during running.

D/ \/
brake pipe
/

A ’
2N\ /%
Z

7 G1H0009
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2. Pre-road Test Inspection

AN S
f‘iﬂ” NN N \
“ Rear brake hoses ‘ \
"ﬂ

//i
\“ /(( NS Rear brai piRe 6, — G1HO010

G: ENGINE OIL LEVEL

CHECK POINTS
1. Engine oil level
2. Engine oil leakage or contamination

1. CHECK THE ENGINE OIL LEVEL

The level should be within the specified range
marked on the gauge.

\ N TR T
| s O|I Ievel gauge

ge i/

“Engine oil filler cap
( :

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

G1HO397

o

NOTE:

e Check engine oil level before starting the en-
gine, when engine oil is cold, to obtain correct
level reading. After stopping a hot engine, wait
about 5 minutes until oil returns to oil pan before
checking oil level. Qil level reading will be
slightly higher than when engine is cold due to
oil expansion. It is advisable to check oil level
each time oil is replenished.

e Insert the oil level gauge into guide hole.

Recommended oil
API classification: SJ or SH with the
words “Energy Conserving or Energy
Conserving II”, CCMC specification G4

or G5, or New API certification mark is
displayed on the container

SAE Viscosity No. and Applicable Temperature
(C) -3 -20-15 0 15 30 40
(F) -22 -4 |5 3‘2 5|9 8‘6 1c’>4
10 W-30, 10W-40 >
I | | 1
< 5W-30 PREFERRED
B1HO118
B1H0273
B1H0042

CAUTION:

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 classification and SAE viscosity No.
designated by SUBARU.
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2. Pre-road Test Inspection

PRE-DELIVERY INSPECTION

NOTE:

If vehicle is used in desert areas with very high
temperatures or for other heavy duty applica-
tions, the following viscosity oils may be used:
API classification: SJ

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

H: TRANSMISSION AND DIFFEREN-
TIAL GEAR OIL LEVEL

CHECK POINTS
1. Level of transmission gear oil for
manual transmission
2. Level of rear differential gear oil for
AWD model
3. Level of front differential gear oil for
automatic transmission

1. CHECK THE LEVEL OF TRANSMISSION
GEAR OIL FOR MANUAL TRANSMISSION

CAUTION:

When inserting the level gauge into trans-
mission gear, align the protrusion on the
side of the top part of the level gauge with
the notch in the gauge hole.

NOTE:
The level should be within the specified range
marked on the gauge.

S1HO071A

Transmission gear oil
Recommended oil

ITEM

» Transmission gear oil
API Classification
GL-5
SAE Viscosity No. and Applicable Temperature

(°C) 30 26 -15 -5 0 15 2530
T T T | I ! |

() 22 -15 5 23 3|2 519 7|78|6
90 >
85W >

< 80W | ]
< 75W - 90 >
l | | | [ B1HO024

2. CHECK THE LEVEL OF REAR DIFFEREN-
TIAL GEAR OIL FOR AWD MODEL

CAUTION:
Each manufacturer uses different base oils
and additives. Thus, do not mix brands.

The oil level must be kept above the bottom of
the filler bolt or plug. If below that level, add oil
up to the bottom line.

Except 2200 cc AT model

B1H0036C

2200 cc AT model

Filler bolt

B1H0037C
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2. Pre-road Test Inspection

Rear differential gear oil Front differential gear oil
Recommended oil Recommended oil
ITEM ITEM
« Rear differential gear oil « Front differential gear oil
API Classification API| Classification
GL-5 GL-5
SAE Viscosity No. and Applicable Temperature SAE Viscosity No. and Applicable Temperature
(°C) 30 26 -15 -5 0 15 2530 (°C) 30 26 -15 -5 0 15 2;5 30
T T T T T T T I T ] T I [ !
(F) 22 15 5 23 3|2 519 717 8'6 (°F) 22 15 5 23 312 5{9 7|7 8|6
90 > l 90 >
85W > 85W >
< 80W [ < 8OW [ |
< 75W - 90 > < 80W - 90
| | | | | B1H0038 | | | | B1HO039

3. CHECK THE LEVEL OF FRONT DIFFER-
ENTIAL GEAR OIL FOR AUTOMATIC
TRANSMISSION

CAUTION:

When inserting the level gauge into differen-
tial gear, align the protrusion on the side of
the top part of the level gauge with the notch
in the gauge hole.

NOTE:
The level should be within the specified range
marked on the gauge.

G,
- : /‘M
/-/ : = p A
S el o gL‘J L “'\/,/ Wﬁ
ILJ 53\ H ="
LA TG ==
JT =

—{— Upper level
~|— Lower level

G1H0402
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3. Road Test Inspection
D: DRIVING TEST

CHECK POINTS

1. Operation of foot brake and parking
brake

2. Inspect the clutch pedal free play
3. Operation of speedometer
4. Operation of clutch and gear shift

5.Operation of hill holder (Manual
transmission)

6. Operation of selector lever (Auto-
matic transmission)

7. Operation of steering and position of
steering wheel

8. Operation of turn signal cancel cam

9. Operation of ventilation system and
heater

10. Abnormal noises or vibration
11. Operation of air conditioning
12. Operation of cruise control

2. Inspect the clutch pedal free play

1) Mechanical clutch type

(1) Lightly press the clutch pedal down
with a finger to check the free play.

Standard free play:
At clutch pedal

10 — 20 mm (0.39 — 0.79 in)

\

20"

4
2
%

2

X
%
20
.’

7
Q
X

5
%
o

75>
’.‘Q
o

A 17
0
!"’A

A

Free play:
10 — 20 mm (0.39 —0.79in) G1Hp107

Fork lever free play allowance:
2—4mm (0.12— 0.16 in)
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3. Road Test Inspection

B1HO112A

Pedal height: Y
143 mm (6.22 in)
Pedal stroke: A
140 — 145 mm (5.51 — 5.71 in)

(2) If it is out of specification, adjust it by
turning adjusting nut on engine side end of
clutch cable at release fork.

Full stroke:

Free play: [_ 25.5 mm (1 in)

2—4mm
(0.12—0.16$

Lock nut
Adjusting nut

Release fork B1HO177A

Tightening torque:
6 1.5N.m
(0.60 = 0.15 kg-m, 4.4 = 1.1 ft-Ib)

2) Hydraulic clutch type
Inspection of the clutch free play is not required.
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2. Pre-road Test Inspection / 4. Post-road Test Inspection

PRE-DELIVERY INSPECTION

4. Post-road Test Inspection
B: POWER STEERING FLUID LEVEL

CHECK POINTS

1. Level of power steering fluid

The power steering fluid shoud be maintained
at a proper level.

Check level as follows:

1) Drive the car several miles or kilometers to
bring power steering system up to the normal
operating temperature of about 60°C (140°F).
2) Parkthe caron alevel surface and stop the
engine.

3) Remove the level gauge and wipe it clean.
4) Reinstall the level gauge firmly.

5) Remove it again and read the level on the
“HOT” side.

If the fluid level is at lower point or below, add
fluid to keep the level in the specified range of
the indicator. If at upper point or above, drain
fluid by using a syringe or the like. When the
fluid level is to be checked without warming up
the power steering system [at approximately

21°C (70°F)], read the fluid level at the “COLD"
position of the level gauge.

CAUTION:

The available power steering fluid is DEX-
RON II, liE or lll type automatic transmission
fluid.

Be sure to use the recommended fluid.
When power steering fluid is added, be care-
ful not to allow any dust into the tank.
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Page

SCHEDULE OF INSPECTION AND MAINTENANCE SERVICES ....... 2
Drive Belt(s) [Except Camshaft] (Inspect drive belt tension)

Camshaft Drive Belt (Timing Belt) ......................................... 6

Engine Oil ... .. .. 12

Engine Oil Filter

Replace Engine Coolant and Inspect Cooling System,
Hoses and Connections

6. Replace Fuel Filter and Inspect Fuel System,
Lines and Connections

7. Air Cleaner Element
8. Spark Plugs

9. Transmission/Differential (Front and rear) Lubricants
(Gear oil)y ... 14

10. Automatic Transmission Fluid
11. Brake Fluid

12.Disc Brake Pads and Discs/Front and
Rear Axle Boots and Axle Shaft Joint Portions

13.Brake Linings and Drums

14.Inspect Brake Lines and Check Operation of Parking and
Service Brake System

15. Clutch and Hill-holder System

16. Steering and Suspension System
17.Front and Rear Wheel Bearing Lubricant
18. Supplemental Restraint System (Airbag)
19. Valve Clearance

o~ b=
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Schedule of Inspection and Maintenance Services

e FEDERAL SPEC. VEHICLES

Continue periodic maintenance beyond 192,000 km (120,000 miles) or 120 months by returning
to the first column of the maintenance schedule and adding 192,000 km (120,000 miles) or 120
months to the column headings.

MAINTENANCE INTERVAL (Number of months or km (miles), whichever occurs first)
MAINTENANCE Months 3 | 75| 15 |225| 30 |37.5| 45 |52.5| 60 |67.5( 75 |82.5| 90 |97.5| 105 |112.5] 120
REMARKS
ITEM x 1,000km |48 |12 |24 |36 |48 |60 |72 |84 |96 |108]120]132]| 144|156 |168 | 180 | 192
x 1,000 miles| 3 | 75| 15 |22.5| 30 [37.5| 45 |52.5| 60 |67.5| 75 (82.5| 90 [97.5| 105 |112.5| 120
1 | Drive belt(s) [Except camshaft] | R | R
Camshaft drive | 2200 cc I R 1 R
2 | pelt
e 2500 cc I* * I* R
3 [ Engine oil RIR|R|R|R|R|R|R|R|[R|R|R|R]R|R|R/|R/]SeeNOTE1)
4 | Engine oil filter R|R|R|R|R|R|R|R|R|R|R|R|R|R|R|R/|R|SeeNOTE1)
Replace engine coolant and in-
5 | spect cooling system, hoses P P P P
and connections
Replace fuel filter and inspect
6 | fuel system, hoses and connec- P) P P) P See NOTE
X 2),6)&7)
tions
7 | Air cleaner element R R R R | See NOTE 8)
2200 cc R R R R
8 | Spark plugs
2500 cc R R
Transmission/Difterential (Front
9 & Rear) lubricants (Gear oil) ! I I | | See NOTE 3)
10 | Automatic transmission fluid I I 1 | | See NOTE 4)
11 | Brake fluid R R R R | See NOTE 5)
Disc brake pads and discs,
12 | Front and rear axle boots and | | | | ! | | I | See NOTE 6)
axle shaft joint portions
13 | Brake linings and drums | | | | | See NOTE 6)
Inspect brake line and check
14 | operation of parking and service P P P P P P P P | See NOTE 6)
brake system
15 | Clutch and hill-holder system | | | | | | I |
16 | Steering and suspension | | | | l | | | | See NOTE 6)
Front and rear wheel bearing lu-
17 bricant 0 ()
18 | Supplemental restraint system Inspect every 10 years
19 | Valve clearance I | | [ I | | | | | | | | | I | I

R: Replace

I: Inspect, correct or replace if necessary.

P: Perform

(1) or (P): Recommended service for safe vehicle operation

*' This maintenance operation is required for federal spec. vehicles. However, we do recommend that this operation be performed
on California spec. vehicles as well.
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NOTE:

1) When the vehicle is used under severe driving conditions such as those mentioned be-
low*, the engine oil and filter should be changed every 6,000 km (3,750 miles) or 3.5 months.
2) When the vehicle is used in extremely cold or hot weather areas, contamination of the
filter may occur and filter replacement should be performed more often.

3) When the vehicle is frequently operated under severe conditions, replacement should be
performed every 24,000 km (15,000 miles).

4) When the vehicle is frequently operated under severe conditions, replacement should be
performed every 24,000 km (15,000 miles).

5) When the vehicle is used in high humidity areas or in mountainous areas, change the
brake fluid every 24,000 km (15,000 miles) or 15 months, whichever occurs first.

6) When the vehicle is used under severe driving conditions such as those mentioned be-
low*, inspection should be performed every 12,000 km (7,500 miles) or 7.5 months, whichev-
er occurs first.

7) 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.

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

e * Examples of severe driving conditions:

Repeated short distance driving. (ltems 3, 12 and 13 only)

e Driving on rough and/or muddy roads. (Items 12, 13 and 16 only)

e Driving in dusty conditions.

e Driving in extremely cold weather. (Items 3 and 16 only)

e Driving in areas where roads salts or other corrosive materials are used. (ltems 6, 12, 13, 14
and 16 only)

e Living in coastal areas. (ltems 6, 12, 13, 14 and 16 only)

e Towing a trailer. (Items 3, 4, 9, 10, 12 and 13 only)
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e CALIFORNIA SPEC. VEHICLES

Continue periodic maintenance beyond 192,000 km (120,000 miles) or 120 months by returning
to the first column of the maintenance schedule and adding 192,000 km (120,000 miles) or 120
months to the column headings.

MAINTENANCE INTERVAL (Number of months or km (miles), whichever occurs first)
MAINTENANCE Months 3 | 75| 15 |22,5| 30 |37.5| 45 |52.5| 60 [67.5] 75 |82.5| 90 {97.5| 105 [112.5| 120
ITEM REMARKS
x 1,000km |48 |12 |24 |36 |48 |60 | 72 | 84 [ 96 {108 | 120 | 132 | 144 | 156 | 168 | 180 | 192
x 1,000 miles| 3 |7.5| 15 [22.5] 30 [37.5( 45 [525| 60 |67.5| 75 [82.5| 90 |97.5| 105 [112.5| 120
1 | Drive belt(s) [Except camshaft] | | I R
2 | Camshaft drive belt I* I* I* R
3 | Engine oil R|R|R|[R|R|R|R|R[R|R|R|R|R|R|R|R/|R/|SeeNOTE1)
4 | Engine oil filter R|R|R({R|R|R|R|R[R|R|R|R|R|R|R|R|R/|SeeNOTE1)
Replace engine coolant and in-
5 | spect cooling system, hoses P P P P
and connections
Replace fuel filter and inspect
6 | fuel system, hoses and connec- P) (P) (P) P See NOTE
ti 2),6)&7)
ions
7 | Air cleaner element R R R R | See NOTE 8)
2200 cc R R R R
8 | Spark plugs
2500 cc R R
Transmission/Differential (Front
9 | & Rear) lubricants (Gear oil) ! ' | | | See NOTE 3)
10 | Automatic transmission fluid | | | | | See NOTE 4)
11 | Brake fluid R R R R | See NOTE 5)
Disc brake pads and discs,
12 | Front and rear axle boots and 1 | | | | | | | | See NOTE 6)
axle shaft joint portions
13 | Brake linings and drums | | | | | See NOTE 6)
Inspect brake line and check
14 | operation of parking and service P P P P P P P P | See NOTE 6)
brake system
15 | Clutch and hill-holder system | | I | 1 | | |
16 | Steering and suspension | | ! I | | | | | See NOTE 6)
Front and rear wheel bearing lu-
17 bricant 0 o
18 | Supplemental restraint system Inspect every 10 years
19 | Valve clearance [ I | | | I ] | | ] | [ | | | | |

R: Replace

I: Inspect, correct or replace if necessary.

P: Perform

(1) or (P): Recommended service for safe vehicle operation

*: This maintenance operation is required for federal spec. vehicles. However, we do recommend that this operation be performed
on California spec. vehicles as well.
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NOTE:

1) When the vehicle is used under severe driving conditions such as those mentioned be-
low*, the engine oil and filter should be changed every 6,000 km (3,750 miles) or 3.5 months.
2) When the vehicle is used in extremely cold or hot weather areas, contamination of the
filter may occur and filter replacement should be performed more often.

3) When the vehicle is frequently operated under severe driving conditions, replacement
should be performed every 24,000 km (15,000 miles).

4) When the vehicle is frequently operated under severe driving conditions, such as moun-
tain driving replacement should be performed every 24,000 km (15,000 miles).

5)V When the vehicle is used in high humidity areas or in mountainous areas, change the
brake fluid every 24,000 km (15,000 miles) or 15 months, whichever occurs first.

6) When the vehicle is used under severe driving conditions such as those mentioned be-
low*, inspection should be performed every 12,000 km (7,500 miles) or 7.5 months, whichev-
er occurs first.

7) 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.

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

e * Examples of severe driving conditions:

Repeated short distance driving. (Items 3, 12 and 13 only)

e Driving on rough and/or muddy roads. (Items 12, 13 and 16 only)

e Driving in dusty conditions.

e Driving in extremely cold weather. (ltems 3 and 16 only)

Driving in areas where roads salts or other corrosive materials are used. (ltems 6, 12, 13, 14
and 16 only)

e Living in coastal areas. (Items 6, 12, 13, 14 and 16 only)

e Towing a trailer. (Items 3, 4, 9, 10, 12 and 13 only)
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2. Camshaft Drive Belt (Timing Belt)

PERIODIC MAINTENANCE SERVICES

2. Camshaft Drive Belt
(Timing Belt)

MAINTENANCE INTERVAL
[Number of months or km (miles), whichever occurs first]

Months | 3 | 7.5 | 15 |22.5| 30 |375] 45 |525] 60 | 675 75 |825] 90 |97.5| 105 [112.5] 120
x:(,rgoo 48 | 12 | 24 | 36 | 48 | 60 | 72 96 | 108 | 120 | 132 | 144 | 156 | 168 | 180 | 192
xn:iiggo 3 |75 | 15 |225| 30 |375] 45 |525| 60 |675| 75 |82.5| 90 |97.5| 105 [112.5] 120
California I* I* I* R

All states

except

California | R | R
and Canada

(2200 cc)

All states

except

California I* * I* R

and Canada

(2500 cc)

*: This maintenance operation is required for all state except California. However, we do recommend that this operation be performed

on California vehicles as well.

A: REPLACEMENT
1. SOHC MODEL

1) Disconnect ground cable (-) from battery.
2) Remove reserve tank.

Heserve tank

/é/ \<@

[’l‘ﬁ
(/}%ﬁ ||| /
lll /l

,‘,’/? »

3) Remove radiator main fan motor connector
and radiator sub fan motor connector.

,/

r

G1H0066

>
Main fan motor
*connector

. il s
B T

4) Remove radiator fan.
(1) Remove the two bolts from the upper
side of the shroud.
(2) Remove radiator fan.

CAUTION:
Remove air conditioning fan in the same
step described in the removal of radiator.
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2. Camshaft Drive Belt (Timing Belt)

9) Remove crankshaft pulley.
Remove left side belt cover.

2 10)
/ i 11)Remove right side belt cover.
v /' 12)Remove front belt cover.
4

AT

=

= QI SPVQVESY,. 13)If alignment mark and/or arrow mark (which
fi ‘\ > / indicates rotation direction) on timing belt fade
‘N’ G Yo away, put new marks before removing timing
7 YO =7 belt as follows:

\ ‘\ ‘!.7 (1) Turn crankshaft and align alignment
RRY £ marks on crankshaft, and left and right cam-
/ / 0 shaft sprockets with notches of belt cover

y <5 /! 57 B1Ho048 and cylinder block.

ST 499987500 CRANKSHAFT SOCKET

5) Remove V-belt cover.

_ —~—— B1HO098A

6) Remove V-belts. <Ref. to 1-5 [01B1].5%x1>
7) Remove air conditioning compressor drive
belt tensioner.

Notch-,  Alignment

8) Remove pulley bolt. To lock crankshaft use . JO\/ mark
ST.
ST 499977300 CRANKSHAFT

PULLEY WRENCH

B1HO164

(2) Using white paint, put alignment and/or
arrow marks on timing belts in relation to the
sprockets.
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2. Camshaft Drive Belt (Timing Belt)

2. DOHC MODEL
1) Disconnect ground cable (=) from battery.

H1HO0500

B1HO121

2) Disconnect radiator main fan motor connec-
tor and sub fan motor connector.

AT A
\\ =C @

Main fan motor

*connector 77

H1HO0501

Zy 44 teeth length TR s < . O pv/r/f/
Zo  40.5 teeth length —3=

14)Remove belt idler No. 2.

15)Remove timing belt.

16)Remove automatic belt tension adjuster
assembly.

B1HO0122

H1H0502




PERIODIC MAINTENANCE SERVICES

[02A2] 1-5
2. Camshaft Drive Belt (Timing Belt)

4) Remove four bolts holding shroud to radia-
tor.

— 2L = “’
i
‘\afrgg’d/ )’a\y /i
Betrrasis
g

— 7 SN

5) Remove radiator main fan motor assembly.

CAUTION:

Remove radiator sub fan motor assembly in
the same step described in the removal of ra-
diator main fan motor assembly.

8) Remove pulley bolt. To lock crankshaft use
ST.
ST 499977100 CRANKSHAFT

PULLEY WRENCH

) Remove crankshaft pulley.
0)Remove left side belt cover.

B1HO0123

B1HO124

-~ B1HO098A

7) Remove V-belts. <Ref. to 1-5 [01B1].5%x1>
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2. Camshaft Drive Belt (Timing Bett)

PERIODIC MAINTENANCE SERVICES

12)Remove air conditioning compressor drive
belt tensioner.

B1H0125

14)If alignment mark and/or arrow mark (which
indicates rotation direction) on timing belt fade
away, put new marks before removing timing
belt as follows:
(1) Turn crankshaft and align alignment
marks on crankshaft, and left and right cam-
shaft sprockets with notches of belt cover
and cylinder block. To turn crankshaft, use
ST.
ST 499987500 CRANKSHAFT SOCKET
(2) Using white paint, put alignment and/or
arrow marks on timing belts in relation to the
sprockets.

B1H0126

15)Remove belt idler.
16)Remove belt idler No. 2.
17)Remove timing belt.

- Tz 7 |
g . g
Z3 s Z3
| ‘ , W |
el et:
! _ ~UJt
il
G1H0425
Zy 54.5tooth length
Zo 51 tooth length
Z3 28 tooth length

18)Remove automatic belt tension adjuster

assembly.

el \ / /)

Automatic belt tension

H1H0504

10
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2. Camshaft Drive Belt (Timing Belt)

B: INSTALLATION
1. SOHC MODEL

To install, reverse order of removal procedures.
<Ref. to 2-3 [W3CO0].x12>

2. DOHC MODEL

To install, reverse order of removal procedures.
<Ref. to 2-3b [W2C0]. % 12>

C:INSPECTION
1. SOHC MODEL

1) Remove left and right timing belt covers.
2) While cranking engine at least four rotations,
check timing belt back surface for cracks or
damage. 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 alignment (squareness). Replace worn
timing belt.

4) Install left and right timing belt covers.

B1HO161

2. DOHC MODEL

1) Remove left and right timing belt covers.

2) While cranking engine at least four rotations,
check timing belt back surface for cracks or
damage. Replace faulty timing belt as needed.
3) Measure timing belt width W. If it is less than
30 mm (1.18 in), check idlers, tensioner, water
pump pulley and cam sprocket to determine
idler alignment (squareness). Replace worn
timing belt.

4) Install left and right timing belt covers.

11

B1HO0129
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3. Engine Qil

PERIODIC MAINTENANCE SERVICES

3. Engine Oil

MAINTENANCE INTERVAL
[Number of months or km {miles), whichever occurs first]

Months | 3 | 7.5 | 15 | 225] 30 | 37.5] 45 | 525 60 | 675| 75 | 825] 90 | 97.5] 105 |112.5] 120
X1k;g°° 48 | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144 | 156 | 168 | 180 | 192
er-]li,l(e)(s)o 3 | 75| 15 |225| 30 |375| 45 |525| 60 |675| 75 | 825| 90 | 97.5| 105 |112.5| 120
Cafoma | R | R | R| R| R| R|R|R|IR|IR|R|R|R|R|RI|R|R
All states
excet | R | R|R|R|BR|R|R|R|R|R|R|R|R|RI|RI|RI!|HR
California
A: REPLACEMENT NOTE:

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

G1HO0072

K'
Drain plug

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

NN TN i
__—=0il level gauge .,,ﬂﬁ//,-\,\
== Engine oil filler cap

{ ‘-"-ﬁl.z'

C ) ’ , 2 Upper level
Y G ROE About 1.0¢
N NS—F < (1.1US qt,
= =u.: . , . 0.9 Imp qt)

\\’//#’”” L‘ A ° Lower level

N S

G1H0397

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

Tightening torque:
44+ 4.8N.m (4.5+ 0.5 kg-m, 33+ 3.6 ft-Ib)

Replace drain plug gasket.

4) 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 en-
gine oil of proper quality and viscosity, selected
in accordance with the table in figure.

Recommended oil
API classification: SJ or SH with the
words “Energy Conserving or Energy
Conserving lI”, CCMC specifiction G4 or
G5, or New API certification mark is dis-
played on the container

Engine oil capacity:

2200 cc:

Upper level

4.0¢ (4.2US qt, 3.5Imp qt)
Lower level

3.0¢ (3.2US qt, 2.6 Imp qt)
2500 cc

Upper level

4.5¢ (4.8 US qt, 4.0 Imp qt)
Lower level

3.5¢ (3.7US qt, 3.1 Imp qt)

SAE Viscosity No. and Applicable Temperature
-30 -20-15 0 15 30 40
-22 -4 5 32 59 86 104

| | I
>

10 W-30, 10W-40
I I I I
5W-30 PREFERRED

(C)
)

<

B1HO0118

12
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3. Engine Oil

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

CAUTION:

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 classification and SAE viscosity No.
designated by SUBARU.

B1H0273

B1H0042

NOTE:

If vehicle is used in desert areas with very high
temperatures or for other heavy duty applica-
tions, the following viscosity oils may be used:
API classification: SJ

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

5) Close engine ail filler cap.
6) Start engine and warm it up for a time.
) After engine stops, recheck the oil level.
If necessary, add engine oil up to upper level on
level gauge.

\ NN
Qil level gauge

S e Vo O

RS
\{1 &,’ b'-."‘

.

i M/

“Engine oil filler cap
o Upper level
About 1.0¢
(1.1 US qt,
0.9 Imp qt)
)
Lower level

G1H0397

o

B: INSPECTION

1) Park vehicle on a level surface.

2) Remove ail 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.

5) After turning off the engine, wait a few min-
utes for the oil to drain back into the oil pan be-
fore 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.

\ N TSR it
O|I Ievel gauge

ﬂﬂﬁ/ —

“Engine oil filler cap

=5 '.5].;' Lr
e j Upper level

—

s

\\

28 About1.0¢

\,”h' 1 (1.1 us qt,
| '—' 0.9 Imp qgt)

Lower level

oL

\ \\ "

G1H0397
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5. Replace Engine Coolant and Inspect Cooling System, Hoses and Connections

5. Replace Engine Coolant
and Inspect Cooling
System, Hoses and

Connections
MAINTENANCE INTERVAL
[Number of months or km (miles), whichever occurs first]

Months | 3 [ 75 | 15 225 a0 | 375 | 45 | 525 | 60 | 675 75 | 825 | 90 | 975 | 105 |1125] 120
x1000 | 48 | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144 | 156 | 168 | 180 | 192
X.000 | 3 | 75 | 15 |225| 30 | 375 45 |525 | 60 | 675 | 75 | 825 | 0 |75 | 105 1125 120
California P P P P
All states
except
California P P P P
and Canada

A: REPLACEMENT

1. REPLACEMENT OF COOLANT

WARNING:

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

1) Lift up the vehicle. <Ref. to 1-3 [0700].5%1>

2) Fit vinyle tube to drain pipe.
’ }U/@\/ 3) Place a container under vinyle tube.
Drain cock qf
>y

] Drain pipe

5= T& Vinyle tube
X‘ AT o
] N B1H0051A

15
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5. Replace Engine Coolant and Inspect Cooling System, Hoses and Connections

Container

B1HOQ52A

B1HO101A

4) Loosen drain cock to drain engine coolant
into container.
5) For quick draining, open radiator cap.

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

6) Drain coolant from reservoir tank.

7) Tighten radiator drain plug securely after
draining coolant. (Drain tube may face down-
ward.)

8) Remove air breather plug from radiator.

9) Fill engine coolant into radiator up to filler
neck position.

10)Fill engine coolant into reservoir tank up to
‘FULL" level.

Coolant capacity (fill up to “FULL” level)
2200 cc: Approx. 5.8¢ (6.2US qt, 5.1 Imp qt)
2500 cc: Approx. 6.0¢ (6.3 US qt, 5.3 Imp qt)

CAUTION:

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

11)Securely install radiator cap and reservoir
tank 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
cooling system.)

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

14)Securely install air breather plug.
15)Securely install radiator and reservoir tank
caps.

16



PERIODIC MAINTENANCE SERVICES [08A2] 1-5
8. Spark Plugs

8. Spark Plugs
MAINTENANCE INTERVAL
[Number of months or km (miles), whichever occurs first]

Months 3 7.5 15 225 30 375 45 52.5 60 67.5 75 82.5 90 975 | 105 | 1125 | 120
x1,000 48 | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144 | 156 | 168 | 180 | 192
x1,000 3 | 75 | 15 |225| 30 |375| 45 | 525 | 60 | 675 | 75 | 825 | 90 | 975 | 105 1125 120
California

(2200 cc) R R R R
California

(2500 cc) R R
All stCattlafs ex-

cept California

and Canada R R R R
(2200 cc)

All states ex-

cept California R R
and Canada

(2500 cc)

A: REPLACEMENT
2. DOHC MODEL

For the replacement procedures of the spark
plugs on DOHC models, referto 6-1 [W3D0]%2.

17
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9. Transmission/Differential (Front and rear) Lubricants (Gear oil)

9. Transmission/Differential
(Front and rear) Lubricants (Gear

oil)
MAINTENANCE INTERVAL

[Number of months or km (miles), whichever occurs first]
Months | 3 | 75 | 15 |225] 30 | 375 45 |525] 60 |67.5] 75 |825] 90 |97.5 ] 105 |112.5] 120
x:(,rgoo 48 | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144 | 156 | 168 | 180 | 192
xn:i]g(s)o 3 | 75| 15 |225| 30 |375| 45 |525| 60 |67.5| 75 |825| 90 |97.5 | 105 [112.5| 120
California | |
All states
except | |
California
A: REPLACEMENT Gear oil capacity:

AWD model: 3.5 ¢ (3.7 US gt, 3.1 Imp qt)
Transmission gear oil

1. MANUAL TRANSMISSION
1) Drain gear oil by removing drain plug after

allowing the engine to cool for 3 to 4 hours. Recommended oil
CAUTION: ITEM
Before starting work, cool off the engine ~+ Transmission gear oil
well. API Classification
GL-5
SAE Viscosity No. and Applicable Temperature
(C) 30 -26 15 5 0 15 2530
(F) 22 415 5 2332 50 7786
90 >
85W >
[ |
>
| | B1H0024
G1H0088
w
2) Reinstall drain plug after draining gear oil =|— Upper level
and tighten it to the specified torque. —|— Lower level
Tightening torque:
44+3N.m (4.5+ 0.3 kg-m, 32.5+ 2.2 ft-Ib)
CAUTION:
e Be sure to place a gasket between the
transmission case and drain plug. STHOO71A

e Replace the gasket with a new one.

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

14
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9. Transmission/Differential (Front and rear) Lubricants (Gear oil)

2. FRONT DIFFERENTIAL (AUTOMATIC
TRANSMISSION)

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

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

- G1H0091

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

Tightening torque:
44+ 3N.m (4.5+ 0.3 kg-m, 33+ 2.2 ft-Ib)

CAUTION:

e Be sure to place a gasket between the
transmission case and drain plug.

¢ Replace the gasket with a new one.

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

Differential gear oil capacity:
1.1—13¢
(1.2—1.4US qt, 1.0 — 1.1 Imp qt)

15

Front differential gear oil

Recommended oil
ITEM
« Front differential gear oil
API Cilassification
GL-5
SAE Viscosity No. and Applicable Temperature
(°C) -30 26 -15 -5 0 15 2530
I 1 f i f [ I I
(°F) 22 15 5 23 3|2 5|9 7|7 8|6
90 >
85W >
<L 80W [ ]
< 80W - 90 >
{ | ! | B1HO039
) /\—l
5 7=\
il
= e ¥
_ : it
2 é;
—]— Upper level
—|— Lower level
G1H0402

3. REAR DIFFERENTIAL (AWD MODEL)

1) Drain oil by removing drain plug or bolt.
2) Remove filler plug or bolt for quick draining
oil.
3) Tighten drain plug or bolt after draining oil.
CAUTION:
Apply fluid packing to plug.
Fluid packing:

THREE BOND 1205 or equivalent
Tightening torque:

44+ 4 N.m (4.5+ 0.4 kg-m, 33+ 2.9 ft-Ib)
4) After installing drain plug or bolt onto rear

differential gear case firmly, fill oil up fully to the
mouth of filler plug or bolt.

Oil capacity:
0.8¢ (0.8 US qt, 0.7 Imp qt)
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PERIODIC MAINTENANCE SERVICES

9. Transmission/Differential (Front and rear) Lubricants (Gear oil)

Rear differential gear oil
Recommended oil

CAUTION:

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

ITEM

« Rear differential gear oil
API Classification
GL-5
SAE Viscosity No. and Applicable Temperature
(*C) -30 -26 -1|5 I5 ? 1|5 215 3|o
(°F) -2|2 -'15 5 23 3|2 59 7|78|6

% >

85W
80W [

>
75W - 90 >

l [ | | | B1H0038

Except 2200 cc AT model

B1H0036C

2200 cc AT model

Filler bolt

B1H0037C

5) Instal filler plug or bolt onto rear differential

gear case firmly.

CAUTION:
Apply fluid packing to plug. (Except 2200 cc
AT model)
Fluid packing:

THREE BOND 1205 or equivalent
Tightening torque:

44+ 4 N.m (4.5 0.4 kg-m, 33+ 2.9 ft-Ib)

16



PERIODIC MAINTENANCE SERVICES

[010A0] 1-5
10. Automatic Transmission Fluid

10. Automatic Transmission
Fluid

‘ ‘L \\‘—K

|0
— TATF drain plug

& —_—
_:|£ N le }\
(i
(LR o
e (')\ A
\ j LD I
~— | ( _] ~ / Jo/ Ly
X\' G1H0089
s|— Upper
=l level
3|— Lower joj— IUppIer
I level éve
° — Lower
level
B1H0032A

MAINTENANCE INTERVAL
{Number of months or km (miles), whichever occurs first]

Months | 3 75 1 15 (225 | 30 |375 | 45 |525| 60

1000 1 48 | 12 | 24 |36 | 48 | 60 | 72 | 84 | 96

x1,000

miles 3 75 | 15 (225) 30 | 375 | 45 |5625| 60

A: REPLACEMENT

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

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

Tightening torque:
25*+*2N.m (2.5+0.2kg-m, 18.1 = 1.4 ft-Ib)

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

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

Fluid capacity
2200 cc:7.9—8.2¢
(8.4—8.7US qt, 7.0—7.2Imp qt)
2500 cc:9.5—9.8¢
(10— 10.4US qt,8.4—8.6Imp qt)

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

Recommended fluid:
Dexron Il or Dexron Il type automatic
transmission fluid
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PERIODIC MAINTENANCE SERVICES

[015A1]

System

15. Clutch and Hill-holder

1-5
15. Clutch and Hill-holder System

MAINTENANCE INTERVAL
[Number of months or km (miles), whichever occurs first]
Months 3 7.5 15 225 30 375 45 52.5 60 67.5 75 82.5 90 975 | 105 | 1125 | 120
x1k,gl00 4.8 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192
X000 | '3 | 75 | 15 |225| 30 |37.5 | 45 |525 | 60 [67.5 | 75 |825| 90 |97.5 | 105 | 1125 | 120
California | | | | I | | |
All states
ooxeept | | [ [ | | | |
and Canada
/ \ A: INSPECTION AND ADJUSTMENT
\ 1. MECHANICAL CLUTCH TYPE
'".."i 1) Inspect free play of clutch pedal by operat-
»;z,:,:. ing pedal by hand.
g:tzzf.: If it is out of the specified value, adjust it by turn-
g.;q;q’,« ing adjusting nut on engine side of clutch cable
',f,:’,f.:‘. at release fork.
».Q" - .
XX Tightening torque
(Adjusting nut on release fork):
Free play: 6+ 1.5N.m
10 — 20 mm (0.39 — 0.79 in) G1HO107 (0.60 = 0.15 kg-m, 4.4 = 1.1 fi-Ib)
Standard free play:
e ol Full stroke: At clutch pedal .
oo PRy [_ 25.5 mm (1 in) 10 — 20 mm (0.39 — 0.79 in)
©.12—016m) Fork lever free play allowance:
" 2—4mm(0.12—0.16 in)
=y - A MY NOTE:
—=all % — \U\'I’Af' When replacing clutch cable with new one and/
/ or marking free play adjustment of clutch pedal,
Lock nut make adjustment of hill-holder system without
Adjusting nut fail as follows.
Release fork B1HO177A

11

After replacing clutch cable [and/or pressure
hold valve (PHV) cable] with a new one, de-



1-5 [015A3] PERIODIC MAINTENANCE SERVICES

15. Clutch and Hill-holder System

Release lever

Operating cylinder

B1H0178

press clutch pedal about thirty (30) times as a
running-in operation prior to this adjustment.

2) Pedal-to-floor plate gap in disengaged posi-
tion
(1) With the engine idling, pull parking
brake lever completely.
(2) Slowly depress clutch pedal while mov-
ing shift lever into reverse.
(3) Stop depressing clutch pedal when
gearshifting is complete. With clutch pedal
in this position, measure the distance be-
tween the upper side of pedal pad and the
lower end of front panel (intersection of front
panel with floor). Check that the measured
value is within the specified standard.

Standard:
80 mm (3.15 in) or more

3) Pedal height
Check that the clutch pedal pad surface is level
with or higher than brake pedal pad surface.

3. HYDRAULIC CLUTCH TYPE

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

2) If the fluid level rises, pedal free play is cor-
rect.

3) Ifthefluid level does notrise, or the push rod
cannot be retracted, adjust the clutch pedal.
<Ref. to 4-5 [W1F1]%8>

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 retigh-
tening their fitting bolt and/or replacing their
parts.

12



PERIODIC MAINTENANCE SERVICES [015A3] 1-5

15. Clutch and Hill-holder System

B1HO176A

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

CAUTION

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

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

e Use fresh DOT3 or DOT4 brake fluid when
refilling fluid.

13



1-5

[016A7]

PERIODIC MAINTENANCE SERVICES

16. Steering and Suspension System

16. Steering and Suspension

System
MAINTENANCE INTERVAL
[Number of months or km (miles), whichever occurs first]
Months | 3 | 75 | 15 | 225 | 30 | 375 | 45 | 525 | 60 | 675 | 75 | 8256 | 90 | 975 | 105 |112.5] 120
x1000 | 48 | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144 | 156 | 168 | 180 | 192
x1,000 3 | 75 | 15 | 225 | 30 | 375 | 45 | 525 | 60 |675| 75 | 825 | 90 | 975 | 105 [1125| 120
California | | | | | | | |
All states
except I | | | | I
California
and Canada

B1HO0180

A: INSPECTION
7. HOSES OF OIL PUMP FOR DAMAGES

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

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

8. POWER STEERING PIPES FOR DAM-
AGE

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

14




PERIODIC MAINTENANCE SERVICES [019A2] 1-5

19. Vaive Clearance

19. Valve Clearance

MAINTENANCE INTERVAL
[Number of months or km (miles), whichever occurs first]

Months 3 7.5 15 22,5 30 375 45 52.5 60 67.5 75 82.5 90 975 | 105 | 1125 | 120

x1,000

km 4.8 12 24 36 48 60 72 84 96 108 | 120 | 132 | 144 | 156 | 168 | 180 | 192

x1,000

miles 3 7.5 15 225 30 37.5 45 52.5 60 67.5 75 825 90 97.5 | 105 1125 120

California |

All states ex-
cept California |
and Canada

A: INSPECTION
1. SOHC MODEL

For the inspection procedures of the valve clea-
race on SOHC models, refer to “ON-CAR SER-
VICE". <Ref, to 2-2 [07A1]%8>

2. DOHC MODEL

For the inspection procedures of the valve clea-
race on DOHC models, refer to “ON-CAR SER-
VICE". <Ref, to 2-2 [07A2] %8>

15
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SPECIAL TOOLS 1'6

Engine TOOIS ... 2
Manual Transmission and Differential Tools

Automatic Transmission and Differential Tools

Rear Differential Tools (AWD Models) ...................oco 8
Suspension Tools

Wheels and Axles Tools

Steering System Tools

Brake Tools

Body Tools

Supplemental Restraint System Tools
Select Monitor and Cartridge ...




1-6 [0100] SPECIAL TOOLS

1. Engine Tools

1. Engine Tools

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
498267200 CYLINDER HEAD e Used for replacing valve guides.
TABLE ® Used for removing and installing valve
springs.
o]
G
G1HO0126
498267600 CYLINDER HEAD ® Used for replacing valve guides.
TABLE e Used for removing and installing valve
springs.
® For DOHC engine.
G1H0371
498457000 ENGINE STAND Used with ENGINE STAND (499817000).
ADAPTER RH
G1HO0128
498457100 ENGINE STAND Used with ENGINE STAND (499817000).
ADAPTER LH
G1HO0129
498497100 CRANKSHAFT Used for stopping rotation of flywheel when
STOPPER loosening and tightening crankshaft pulley bolt,

etc.

B1H0194




SPECIAL TOOLS [o100] 1-6

1. Engien Tools

ILLUSTRATION TOOL NUMBER DESCRIPTION | REMARKS
498747100 PISTON GUIDE ® Used for installing piston in cylinder.
l e For 2200 cc engine.
B1H0195
498747300 PISTON GUIDE o Used for installing piston in cylinder.
l e For 2500 cc engine.
B1H0195
498857100 VALVE OIL SEAL Used for press-fitting of intake and exhaust
GUIDE valve guide oil seals.
B1HO0197

499017100 PISTON PIN GUIDE Used for installing piston pin, piston and
connecting rod.

B1H0198

499037100 CONNECTING ROD | Used for removing and installing connecting rod
BUSHING REMOVER | bushing.

j & INSTALLER

B1HO0199




1-6 [0100] SPECIAL TOOLS

1. Engine Tools

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499097500 PISTON PIN Used for removing piston pin.
REMOVER ASSY

A

B1H0200
499207100 CAMSHAFT Used for removing and installing camshaft
SPROCKET sprocket.
WRENCH
/
B1HO0201
499207300 CAMSHAFT e Used for removing and installing plastic
SPROCKET camshaft sprocket.
v % 5 WRENCH e For DOHC engine.
B1H0202
499587100 CAMSHAFT OIL e Used for installing crankshaft oil seal.
SEAL INSTALLER e Used with CAMSHAFT OIL SEAL GUIDE
(499597000).

B1H0203

499587200 CRANKSHAFT OIL e Used for installing crankshaft oil seal.
SEAL INSTALLER e Used with CRANKSHAFT OIL SEAL GUIDE
(499597100).

B1H0204




SPECIAL TOOLS [0100] 1-6

1. Engien Tools

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499597000 CAMSHAFT OIL e Used for installing camshaft oil seal.
SEAL GUIDE e Used with CAMSHAFT OIL SEAL
@ INSTALLER (499587100).
H1H0494
499597100 CRANKSHAFT OIL e Used for installing crankshaft oil seal.
SEAL GUIDE e Used with CRANKSHAFT OIL SEAL
INSTALLER (499587200).
Q
Q
H1H0495
499718000 VALVE SPRING Used for removing and installing valve spring.
REMOVER
G1H0142
499767000 VALVE GUIDE Used for installing intake and exhaust valve
l ADJUSTER guides.
H1H0496
498267700 VALVE GUIDE e Used for installing intake and exhaust valve
ADJUSTER guides.
e For DOHC engine.
H1H0496




1-6 [0100]

1. Engine Tools

SPECIAL TOOLS

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
499767200 VALVE GUIDE Used for removing valve guides.
REMOVER
B1H0205
499767400 VALVE GUIDE Used for reaming valve guides.
REAMER
B1H0206
499817000 ENGINE STAND e Stand used for engine disassembly and
assembly.
e Used with ENGINE STAND ADAPTER RH
(498457000) & LH (498457100).
G1HO0146
499977300 CRANK PULLEY Used for stopping rotation of crankshaft pulley
(Newly adopted | WRENCH when loosening and tightening crankshaft
tool) pulley bolts.
’
\
B1HO0274
499987500 CRANKSHAFT Used for rotating crankshaft.
SOCKET
G1H0148




SPECIAL TOOLS [o1001 1-6

1. Engien Tools

ILLUSTRATION

TOOL NUMBER DESCRIPTION REMARKS

<
2

498547000 OIL FILTER WRENCH | Used for removing and installing oil filter.

B1H0208
499977100 CRANK PULLEY e Used for stopping rotation of crankshaft pulley
WRENCH when losening and tightening crankshaft
pulley bolts.
® For 2500 cc engine.
N
B1H0207
499097600 PISTON PIN ¢ Used for removing piston pin.
REMOVER ASSY ® For DOHC engine.
B1H0200

H1HO0491A

498187100 SHIM REPLACERKIT | ® Used for removing piston pin.
(Newly adopted ® For DOHC engine.

tool) (1) Replacer 1 (49818720)
(2) Replacer 2 (49818710)
(3) Replacer 3 (49818730)




1-6  [0400] SPECIAL TOOLS
4. Rear Differential Tools (AWD Models)

4. Rear Differential Tools (AWD Models)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS

398477701 HANDLE Used for installing front and rear bearing cone.

B1H0230
398477702 DRIFT Used for press-fitting the bearing cone of differ-
ential carrier (front).
B1H0235
398217700 ATTACHMENT SET Stand for rear differential carrier disassembly
and assembly.
-
S o
B1H0143

498447120 DRIFT Used for installing front oil seal.

B1H0236

498427200 FLANGE WRENCH Used for stopping rotation of companion flange
when loosening and tightening self-lock nut.

G1H0222




SPECIAL TOOLS [0400] 1-6
4, Rear Differential Tools (AWD Models)
ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398467700 DRIFT Used for removing drive pinion, pilot bearing
and front bearing cone.
B1H0237
399780104 WEIGHT Used for installing front bearing cone, pilot
bearing, companion flange.
B1HO211
899580100 INSTALLER Used for press-fitting the front bearing cone,
pilot bearing.
B1H0238
899904100 STRAIGHT PIN Used for driving out differential pinion shaft lock
REMOVER pin.
B1HO0220
498247001 MAGNET BASE e Used for measuring backlash between side
gear and pinion, and hypoid gear.
o Used with DIAL GAUGE (498247100).
@)
B1H0137




1-6  [0400] SPECIAL TOOLS
4. Rear Differential Tools (AWD Models)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS

498247100 DIAL GAUGE ® Used for measuring backlash between side
gear and pinion, and hypoid gear.
® Used with MAGNET BASE (498247001).

398527700 PULLEY ASSY Used for removing oil seal and side bearing
cup.

B1H0138
28099PA090 OIL SEAL PROTEC- | e Used for installing rear drive shaft into rear
TOR differential.
@ e For protecting oil seal.
G1H0303
398507704 BLOCK Used for adjusting pinion height and preload.
B1H0242
398177700 INSTALLER o Used for installing rear bearing cone.
‘ e For T-type.
B1H0223

10



SPECIAL TOOLS [0400] 1-6
4. Rear Differential Tools (AWD Models)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398457700 ATTACHMENT e Used for removing side bearing retainer.
e For T-type.
B1H0239
398477703 DRIFT 2 e Used for press-fitting the bearing race (rear)
of differential carrier.
e For T-type.
B1H0235
398437700 DRIFT e Used for installing said oil seal.
e For T-type.
398507702 DUMMY SHAFT e Used for adjusting pinion height and preload.
e For T-type.
B1H0240
398507703 DUMMY COLLAR e Used for adjusting pinion height and preload.
e For T-type.
B1HO0241

11



1-6  [0400] SPECIAL TOOLS
4. Rear Differential Tools (AWD Models)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398517700 REPLACER e Used for removing rear bearing cone.
® For T-type.

=z

G1HO0379
398487700 DRIFT ® Used for press-fitting the side bearing cone.
e For T-type.
B1H0224
398507701 GAUGE ® Used for adjusting pinion height.
e For T-type.
399527700 PULLER SET o Used for extracking side bearing cone.

(1) BOLT (899521412)

(2) PULLER (399527702)
(3) HOLDER (399527703)
(4) ADAPTER (398497701)
(5) BOLT (899520107)

(6) NUT (021008000)

e For T-type.

398227700 WEIGHT ® Used for installing side bearing.
® Used with GAUGE (398237700).
e For T-type.

B1H0243

12



SPECIAL TOOLS [0400] 1-6
4. Rear Differential Tools (AWD Models)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
398237700 GAUGE e Used for installing side bearing.
e Used with WEIGHT (398227700).
® For T-type.
S1H0033
28099PA100 DRIVE SHAFT e Used for removing rear drive shaft from rear
REMOVER differential.
G1HO338
498175500 INSTALLER e Used for installing rear bearing cone.

o For VA-type.

B1H0223

399780111 WRENCH ASSY e Used for removing and installing side oil seal
holder.
® For VA-type.

G1HO0169

498447100 OIL SEAL INSTALLER | ® Used for installing oil seal.
® For VA-type.

G1H0200

13



1-6  [0400] SPECIAL TOOLS
4. Rear Differential Tools (AWD Models)
ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
399520105 SEAT o Used for removing side bearing cone.
e Used with PULLER SET (899524100).
® For VA-type.
H1H0499
498485400 DRIFT ® Used for installing side bearing cone.
l o For VA-type.
B1H0224
498505501 GAUGE ® Used for adjusting pinion height.
e For VA-type.
B1H0156
498447110 BEARING OUTER e Used for press-fitting the bearing race (front)
RACE DRIFT of differential carrier.
/ ® For VA-type.
B1H0235
498447150 DUMMY SHAFT ® Used for adjusting pinion height and preload.
o For VA-type.
B1H0193

14




SPECIAL TOOLS [o400] 1-6
4. Rear Differential Tools (AWD Models)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS

e For VA-type.

32285AA000 DUMMY COLLAR e Used for adjusting pinion height and preload.

B1H0241
498515500 REPLACER e Used for removing rear bearing cone.
e For VA-type.
G1HO0379

899524100 PULLER SET e Used for removing side bearing cone.
e For VA-type.

B1H0135B

899874100 INSTALLER e Used for installing companion flange.
e For VA-type.

H1H0497

499705404 SEAT e Used for removing side bearing race.
e Used with PULLEY ASSY (499705401).
e For VA-type.

N

H1H0498

15



1-6 [0400] SPECIAL TOOLS
4. Rear Differential Tools (AWD Models)

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS

499705401 PULLEY ASSY ® Used for removing side bearing race.
o Used with SEAT (499705404).
e For VA-type.

B1H0138

16



SPECIAL TOOLS [G1o00] 1-6

10. Supplemental Restraint System Tools

10. Supplemental Restraint System Tools

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
98299PA000 HARNESS A Used for checking the supplemental restraint
system.
98299FC000 HARNESS E Used for checking the supplemental restraint
(Newly adopted system.
tool)
S1HO001
98299FC010 HARNESS F Used for checking the supplemental restraint
(Newly adopted system.
tool)
S1H0002
98299FC020 HARNESS G Used for checking the supplemental restraint
(Newly adopted system.
tool)
98299FA020 HARNESS H Used for checking the supplemental restraint
(Newly adopted system.
tool)
S1HO101

17




1-6 [01000] SPECIAL TOOLS

10. Supplemental Restraint System Tools

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
98299FC030 ADAPTER A e Used for deploying the air bag module.
(Newly adopted | (DEPLOYMENT) e Used with DEPLOYMENT TOOL
tool) (98299PA030).
S1H0028

98299PA030 DEPLOYMENT TOOL | Used for operating the supplemental restraint
system when scraping the vehicle.

98299PA040 AIR BAG RESISTOR | Used for checking the steering column harness.

G1H0389

18



SPECIAL TOOLS

[01100] 1-6
11, Select Monitor and Cartridge

11. Select Monitor and Cartridge

S1H0027

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
24082AA010 CARTRIDGE Troubleshooting for electrical systems.
(Newly adopted
tool)
>
\’. /
S1H0070
22771AA020 SELECT MONITOR Troubleshooting for electrical systems.
(Newly adopted | KIT e English: 22771AA020 (With printer)
tool) 22771AA030 (Without printer)

e German: 22771AA040 (With printer)
e French: 22771AA050 (With printer)
e Spanish: 22771AA060 (With printer)

19






1998 LEGACY SERVICE MANUAL

QUICK REFERENCE INDEX

REPAIR SECTION

FOREWORD

This portion of the service manual has been prepared
to provide SUBARU service personnel with the neces-
sary information 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
both the fully qualified and the less-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.

ENGINE SECTION

TRANSMISSION AND
DIFFERENTIAL SECTION

MECHANICAL COMPONENTS
SECTION

BODY SECTION

ELECTRICAL SECTION

G224ABE2



Important safety notice

e Providing appropriate service and repair is a matter of great importance in the serviceman’s safety maintenance
and safe operation, function and performance which the SUBARU vehicle possesses.

e In case the replacement of parts or replenishment of consumables is required, genuine SUBARU parts whose
parts numbers are designated or their equivalents must be utilized.

e It must be made well known that the safety of the serviceman and the safe operation of the vehicle would be
jeopardized if the used any service parts, consumables, special tools and work procedure manuals which are
not approved or designated by SUBARU.

All right reserved. This book may not be reproduced
or copied, in whole or in part, without the written
permission of FUJI HEAVY INDUSTRIES LTD.,
TOKYO JAPAN.

SUBARU, and e are trademarks of

FUJI HEAVY INDUSTRIES LTD.

© Copyright 1997 FUJI HEAVY INDUSTRIES LTD.




How to use this manual

e This Service Manual is divided into four volumes by section so that it can be used with ease at work. Refer to
the Table of Contents, select and use the necessary section.

e GENERAL INFORMATION SECTION
e REPAIR SECTION

e DIAGNOSTICS SECTION

e WIRING DIAGRAM SECTION

e Each chapter in the manual is basically made of the following four types of areas.

SPECIFICATIONS AND SERVICE DATA
COMPONENT PARTS

SERVICE PROCEDURE

SERVICE PROCEDURE)

SERVICE PROCEDURE)
DIAGNOSTICS

ARREO0

e The description of each area is provided with four types of titles different in size as shown below. The Title No.
or Symbol prefixes each title in order that the construction of the article and the flow of explanation can be eas-
ily understood.

[Example of each title]

e Area title: W SERVICE PROCEDURE (one of the four types of areas)

e Large title (Heading): 1. Oil Pump (to denote the main item of explanation)

e Medium title (Section): A: REMOVAL (to denote the type of work in principle)

e Small title (Sub-section): 1. INNER ROTATOR (to denote a derivative item of explanation)



e The Title Index No. is indicated on the top left (or right) side of the page as the book is opened. This is useful
for retrieving the necessary portion.

(Example of usage)
Referto 4-1 [W 1

V1 A 0]
T Small title (Sub-section)

Medium title (Section)

Large title (Heading)

Area title

Chapter No.

Title index No.
Medium title Large title itle index No

Example of title placement

SERVICE PR?ZEDURE W1A2] 4-1

1. On-car Service
’ -
1. On-car Service

A: WHEEL ALIGNMENT
l Check adjust and/or measure wheel alignment in

f 1. WHEEL ARCH HEIGHT

+ accordance with procedures indicated below:
[ 2. CAMBER & CASTER |
Y
[ 3. REAR TOE-IN |
Y
| 4. THRUST ANGLE |
| 5. FRONT TOE-IN |
Y

| 6. STEERING ANGLE ]

M4A0Q056

1. WHEEL ARCH HEIGHT

6 _ | Front / 1) Inflate tire pressure to specificaitons.
g S 2) Set vehicle under "curb weight" conditions.
o2 (Empty luggage compartment, install spare tire,
= jack, service tools, and top up fuel tank).

( W 3) Set steering wheel in a wheel-forward position.

N 4) Suspend thread from wheel arch to determine a
: point cirectly above center of spindle.

\J
\JK 5) Measure distance between measuring point and

e / s center of spindle.
Small title




e In this manual, the following symbols are used.

. Selective part

: Replacement part

: Should be lubricated with oil.

: Should be lubricated with grease.

: Sealing point

immg*

T : Tightening torque

o WARNING, CAUTION, NOTE

e WARNING: Indicates the item which must be observed precisely during performance of maintenance ser-
vices in order to avoid injury to the mechanics and other persons.

e CAUTION: Indicates the item which must be followed precisely during performance of maintenance ser-
vices so as to avoid damage and breakage to the vehicle and its parts and components.
e NOTE: Indicates the hints, knacks, etc. which make the maintenance job easier.

e SPECIAL TOOLS
When any special tool is required to perform the job, it is identified by “ST” in the applicable illustration and its
part number is shown in the manual.

1. Procedures for adjusting backlash

1) Set steering wheel to the straight-ahead position.
2) Remove the exhaust pipe
3) Loosen the lock nut with ST. <

{STl 921650000 STEERING GEARBOX WRENCH

1ST2 921550000 STEERING GEARBOX WRENCH

Description

(of job method)
M1H0120

Shows the part name

Shows the part number

— Tells that two kinds of special tools are required.
When two or more kinds of special tools are required to do
a job, they are identified by ST1, ST2,...... respectively.
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2-1 [wiAo] SERVICE PROCEDURE

1. Front Catalytic Converter

1. Front Catalytic Converter
A: REMOVAL

1) Disconnect battery ground cable.

B2M1723

2) Disconnect front oxygen sensor connector.

3) Disconnect rear oxygen sensor connector.
(California spec. vehicles)

S2M0128

4) Lift-up the vehicle.
5) Disconnect rear oxygen sensor connector.
(Except California spec. vehicles)

B2M0312

6) Separate center exhaust pipe from front cata-
lytic converter.

9

—

N
\ \/C
//;;
N

//o‘;
@\% SL2E

LL 2

a S2M0052

7) Remove bolts which hold front exhaust pipe
onto cylinder heads.

CAUTION:
Be careful not to pull down front exhaust pipe
and center exhaust pipe.

S2M0236




SERVICE PROCEDURE wio] 2-1

1. Front Catalytic Converter

8) Separate front catalytic converter from front

exhaust pipe.

B:

S2M0053

INSTALLATION

CAUTION:
Replace gaskets with new ones.

1) Install front catalytic converter to front exhaust

pipe and center exhaust pipe.

Tightening torque:

2) Tighten bolts which hold front exhaust pipe onto

305 N-m (3.1£0.5 kg-m, 22.4+3.6 ft-Ib)

S2M0053

cylinder heads.
Tightening torque:

30+5 N-m (3.1+0.5 kg-m, 22.4+3.6 ft-Ib)

S2M0236

3) Install center exhaust pipe to front catalytic con-
verter.

Tightening torque:
35t5 N-m (3.6+£0.5 kg-m, 26.0+3.6 ft-Ib)

S2M0052

4) Connect rear oxygen sensor connector. (Except
California spec. vehicles)

B2M0312

5) Lower the vehicle.
6) Connect rear oxygen sensor connector. (Cali-
fornia spec. vehicles)

S2M0128




2-1 [waao] SERVICE PROCEDURE

2. Rear Catalytic Converter

7) Connect front oxygen sensor connector. 2. Rear Cata|ytic Converter
A: REMOVAL

1) Disconnect battery ground cable.

B2M1723

~_ 2) Lift-up the vehicle.
3) Disconnect rear oxygen sensor connector.
(Except California spec. vehicles)

/ ‘ \ | B2M1723

B2M0312

4) Separate center exhaust pipe and rear catalytic
converter assembly from rear exhaust pipe.

B2M0055




SERVICE PROCEDURE

w2so] 2-1

2. Rear Catalytic Converter

5) Separate center exhaust pipe and rear catalytic
converter assembly from front catalytic converter.

S2M0052

6) Remove center exhaust pipe and rear catalytic
converter assembly from hanger bracket.

CAUTION:

e Be careful not to pull down center exhaust
pipe.

e After removing center exhaust pipe, do not
apply excessive pulling force on front catalytic
converter and front exhaust pipe.

B2M0313

B: INSTALLATION

CAUTION:
Replace gaskets with new ones.

1) Install center exhaust pipe and rear catalytic
converter assembly.

Temporarily tighten bolt which installs center
exhaust pipe to hanger bracket.

B2M0313

2) Install center exhaust pipe to front catalytic con-
verter.

Tightening torque:
35t5 N-m (3.6+£0.5 kg-m, 26.0+3.6 ft-Ib)

/7

S2M0052

3) Install center exhaust pipe to rear exhaust pipe.

Tightening torque:
18+5 N-m (1.8+0.5 kg-m, 13.0+3.6 ft-Ib)

B2MO0055

4) Tighten bolt which holds center exhaust pipe to
hanger bracket.

Tightening torque:
355 N-m (3.6£0.5 kg-m, 26.0+3.6 ft-Ib)

B2M0313




2-1 [wsA1] SERVICE PROCEDURE

3. Canister

5) Connect rear oxygen sensor connector. (Except 3. Canister

California spec. vehicles)
A: REMOVAL AND INSTALLATION

1. 2200 cc FWD AND TAIWAN SPEC.
VEHICLES

1) Disconnect canister hoses from evaporation

pipes.
2) Remove canister with bracket.

B2M0312

6) Lower the vehicle. .
7) Connect battery ground cable. f

S2M0574

3) Installation is in the reverse order of removal.

CAUTION:
Insert air vent hose of canister into the hole on
body.

A B2M1723 2. 2200 cc AWD EXCEPT TAIWAN SPEC.
VEHICLES AND 2500 cc MODEL

1) Lift-up the vehicle.
2) Disconnect evaporation hoses from canister.

B2M0952
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4. Purge Control Solenoid Valve

4) Installation is in the reverse order of removal. 4. Purge Control Solenoid
Tightening torque: Valve
22.5x7 N-m (2.3+0.7 kg-m, 16.6+5.1 ft-Ib)
A: REMOVAL AND INSTALLATION

1) Disconnect battery ground cable.

B2M1723

2) Remove air intake chamber and air intake duct
as a unit. <Ref. to 2-7 [W18A0].>

e $

./l @’/ \\\\\\\\ af\ca>
%’ //
> QJ\/’ //; !/;- ;6M0007

3) Remove bolt which installs purge control sole-
noid valve to intake manifold.

2N S2M0055
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SERVICE PROCEDURE
5. EGR Valve (Except 2200 cc MT Vehicles)

4) Take out purge control solenoid valve.
5) Disconnect connector from purge control sole-

noid valve.

6) Disconnect vacuum hoses from purge control

solenoid valve.

7) Installation is in the reverse order of removal.

Tightening torque:

15.7+1.5 N-m (1.6+£0.15 kg-m, 11.6+1.1

fi-Ib)

N

7 D

B2M1201A

CAUTION:

Carefully connect the evaporation hoses.

To fuel =—
pipe

—= To intake
manifold

B2M1893A

5. EGR Valve (Except 2200 cc
MT Vehicles)

A: REMOVAL AND INSTALLATION

1) Remove air intake chamber.

B2M1679

2) Disconnect vacuum hose from EGR valve.
3) Remove bolts which install EGR valve onto
intake manifold.

B2M0423

4) Installation is in the reverse order of removal.

CAUTION:
Replace gasket with a new one.

Tightening torque:
18.6+1.5 N-m (1.9+1.5 kg-m, 13.7+1.1 ft-Ib)



SERVICE PROCEDURE
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7. EGR Solenoid Valve (Except 2200 cc MT Vehicles)

6. Back-Pressure Transducer
(BPT) (Except 2200 cc MT
Vehicles)

A: REMOVAL AND INSTALLATION

1) Disconnect vacuum hoses from BPT.
2) Remove BPT from bracket.

—~". S2M0057

3) Installation is in the reverse order of removal.

7. EGR Solenoid Valve (Except
2200 cc MT Vehicles)

A: REMOVAL AND INSTALLATION
1. 2200 cc AT VEHICLES
1) Disconnect battery ground cable.

B2M1723

2) Disconnect connector from EGR solenoid
valve.

3) Disconnect vacuum hoses from EGR solenoid
valve.

4) Remove bolt which installs EGR solenoid valve
onto intake manifold.

Y
// soleno
QIR

5) Installation is in the reverse order of removal.

Tightening torque:
15.741.5 N-m (1.6+£0.15 kg-m, 11.6+1.1
ft-b)

2. 2500 cc MODEL
1) Disconnect battery ground cable.

B2M1723
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8. Fuel Temperature Sensor (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

2) Remove air intake chamber. <Ref. to 2-7

[W18A0].>

B2M1679

3) Disconnect vacuum hoses from EGR solenoid

valve.

4) Disconnect connector from EGR solenoid

valve.

S2MOO058A

5) Remove bolt which installs EGR solenoid valve

onto intake manifold.

€
‘ —
e % ——

6) Installation is in the reverse order of removal.

Tightening torque:

15.741.5 N-m (1.6£0.15 kg-m, 11.6+1.1

fi-Ib)

10

8. Fuel Temperature Sensor
(2200 cc AWD except Taiwan
Spec. Vehicles and 2500 cc
Model)

A: REMOVAL

1) Release fuel pressure. <Ref. to 2-8 [W1BO0].>
2) Remove fuel filler cap.

B2M1746

3) Disconnect battery ground cable.

B2M1723

4) Disconnect fuel delivery hose (A), return hose
(B) and jet pump hose (C).

B2MO0954E




SERVICE PROCEDURE
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8. Fuel Temperature Sensor (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

5) Remove nuts which install fuel pump assembly
onto fuel tank.

B2M0955

6) Take off fuel pump assembly from fuel tank.

B2M0956

7) Disconnect connector from fuel pump bracket.

S2M0145

8) Remove main fuel level sensor from fuel pump
assembly. <Ref. to 2-1 [W12A0].>

NOTE:
Fuel temperature sensor is a unit with fuel pump.
If replacing it, replace as a fuel pump.

S2M0149

11

B: INSTALLATION

CAUTION:

Leave fuel filler cap open when tightening nuts,
to prevent fuel from flowing out through fuel
delivery and return pipes. Close fuel filler cap
after tightening nuts.

Installation is in the reverse order of removal. Do
the following:

(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 figure to specified torque.

Tightening torque:
4.4+1.5 N-m (0.45£0.15 kg-m, 3.3%1.1 ft-Ib)

/O <D)—>:<F)
©

o

o)

@’ ©

OB )——(p)=—=(cV""°

B2M0955C
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9. Fuel Tank Pressure Sensor (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

9. Fuel Tank Pressure Sensor
(2200 cc AWD except Taiwan
Spec. Vehicles and 2500 cc
Model)

A: REMOVAL AND INSTALLATION

1. 2200 cc AWD EXCEPT TAIWAN SPEC.
VEHICLES

1) Release fuel pressure. <Ref. to 2-8 [W1B0].>
2) Open fuel flap lid, and remove fuel filler cap.

B2M1746

3) Disconnect battery ground cable.

B2M1723

4) Drain fuel from fuel tank. <Ref. to 2-8 [W1CO0].>

G2MO0345

12

5) Remove fuel tank. <Ref. to 2-8 [W2A0].>

B2M1773

7) Disconnect connector from fuel tank pressure
Sensor.

B2M1774

8) Release clips which hold fuel pipes onto fuel
tank.

B2M1775A
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9. Fuel Tank Pressure Sensor (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

9) Move two fuel pipes to upper side, and remove 12) Installation is in the reverse order of removal.
Eolt kWhlch install fuel tank pressure sensor to Tightening torque:
racket. 7.35¢1.96 N-m (0.75£0.20 kg-m, 5.4%1.4

fi-Ib)

B2M1776

10) Move clip, and disconnect pressure hose from B2M1776
fuel tank.
2. 2500 cc MODEL

1) Disconnect battery ground cable.

B2M1778

11) Disconnect pressure hose from fuel tank pres-
sure sensor.

B2M1723

2) Remove trims.
e 4 door model:
Remove right trunk side trim.

@ B2M1779 J
/

H2M1122

13
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SERVICE PROCEDURE

10. Pressure Control Solenoid Valve (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

e Wagon model:
(1) Remove right rear quarter upper rear trim.
(2) Remove right strut cap.
(3) Remove right rear quarter pillar lower trim.

B2M0927

3) Disconnect connector from fuel tank pressure

Sensor.
4) Remove bolts which install fuel tank pressure
sensor bracket on body.

B2M0960

5) Disconnect hose from fuel tank pressure sen-
sor.

6) Remove fuel
bracket.

tank pressure sensor from

B2M0961

7) Installation is in the reverse order of removal.

14

10. Pressure Control Solenoid
Valve (2200 cc AWD except
Taiwan Spec. Vehicles and 2500
cc Model)

A: REMOVAL AND INSTALLATION

1. 2200 cc AWD EXCEPT TAIWAN SPEC.
VEHICLES

1) Disconnect battery ground cable.

B2M1723

2) Remove canister. <Ref. to 2-1 [W3A2].>

X
/

B2M1780

3) Remove bolt which installs pressure control
solenoid valve holding bracket on body.

B2M1781




SERVICE PROCEDURE
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10. Pressure Control Solenoid Valve (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

4) Disconnect connector from pressure control
solenoid valve.

B2M1782

5) Disconnect two evaporation hoses from pres-
sure control solenoid valve.

6) Remove pressure control solenoid valve with
bracket.

B2M1783

7) Remove pressure control solenoid valve from
bracket.

B2M1786

8) Disconnect vacuum hose from pressure control
solenoid valve.

B2M1785

15

9) Installation is in the reverse order of removal.

Tightening torque:
17.6£5 N-m (1.8£0.5 kg-m, 13.0%£3.6 ft-Ib)

B2M1781

2. 2500 cc MODEL
1) Disconnect battery ground cable.

B2M1723

2) Lift-up the vehicle.
3) Disconnect evaporation hoses from pressure
control valve.

S2M0075
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11. Vent Control Solenoid Valve (2500 cc Model)

4) Disconnect connector from pressure control 11. Vent Control Solenoid Valve
Ive.
vave (2500 cc Model)

A: REMOVAL

1) Disconnect battery ground cable.

S2MO0076

5) Remove pressure control valve from bracket.

B2M1723

2) Lift-up the vehicle.
3) Remove canister. <Ref. to 2-1 [W3A2].>

/

B2M0963

6) Installation is in the reverse order of removal.

B2M1780

4) Disconnect two hoses from air filter.

B2M1888A

16
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11. Vent Control Solenoid Valve (2500 cc Model)

5) Disconnect connector from vent control sole-
noid valve.

B2M0964

6) Remove one bolt fixing bracket on the body.

H2M1469

7) Remove two vacuum hoses from vent control
solenoid valve.

Vent control
solenoid valve

B2MO0O965A

8) Remove one bolt fixing vent control solenoid
valve on bracket.

B2M0966

9) Remove vent control solenoid valve.

17

B: INSTALLATION

1) Install the bolt fixing vent control solenoid valve
on bracket.

B2M0966

2) Install two vacuum hoses to vent control sole-
noid valve.

Vent control
solenoid valve

B2MO0965A

3) Install the bolt fixing bracket on the body.

Tightening torque:
25+7 N-m (2.5£0.7 kg-m, 18.1+5.1 ft-Ib)

H2M1469
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12. Main Fuel Level Sensor (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

4) Connect connector to vent control solenoid

valve.

B2M0964

B2M1888A

6) Install canister. <Ref. to 2-1 [W3A2].>

B2M1780

7) Lower the vehicle.
8) Connect battery ground cable.

B2M1723

18

12. Main Fuel Level Sensor
(2200 cc AWD except Taiwan
Spec. Vehicles and 2500 cc
Model)

A: REMOVAL

1) Release fuel pressure. <Ref. to 2-8 [W1BO0].>
2) Open fuel flap lid, and remove fuel filler cap.

B2M1746

3) Disconnect battery ground cable.

B2M1723

4) Disconnect fuel delivery hose (A), return hose
(B) and jet pump hose (C).

B2MO0954E
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12. Main Fuel Level Sensor (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

5) Remove nuts which install fuel pump assembly
onto fuel tank.

B2M0955

6) Take off fuel pump assembly from fuel tank.

B2M0956

7) Disconnect connector from fuel pump bracket.

8) Remove spiral cable from wire harness.

S2M0145

S2M0146

19

9) Remove No. 2 and No. 3 terminals from sensor

connector.

S2MO0147A

No.3

10) Separate harness.

S2MO0148A

11) Remove screw which installs fuel level sensor
on mounting bracket.

S2M0149

B: INSTALLATION

CAUTION:

Leave fuel filler cap open when tightening nuts,
to prevent fuel from flowing out through fuel
delivery and return pipes. Close fuel filler cap
after tightening nuts.

Installation is in the reverse order of removal. Do
the following:
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13. Air Filter (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

(1) Install the fuel level sensor by inserting its pawl
into the cutout area of the mounting bracket.

S2MO0150A

(2) Always use new gaskets.

(3) Ensure sealing portion is free from fuel or for-
eign particles before installation.

(4) Tighten nuts in alphabetical sequence shown
in figure to specified torque.

Tightening torque:
4.4+1.5 N-m (0.45£0.15 kg-m, 3.3+1.1 ft-Ib)

(D)

B2M0955C

20

13. Air Filter (2200 cc AWD
except Taiwan Spec. Vehicles
and 2500 cc Model)

A: REMOVAL AND INSTALLATION

1. 2200 cc AWD EXCEPT TAIWAN SPEC.
VEHICLES

1) Disconnect battery ground cable.

B2M1723

2) Lift-up the vehicle.
3) Remove canister. <Ref. to 2-1 [W3A2].>

B2M1780

4) Disconnect connector from drain valve.

B2M1788
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13. Air Filter (2200 cc AWD except Taiwan Spec. Vehicles and 2500 cc Model)

5) Disconnect evaporation hoses from joint pipes.

B2M1789

6) Remove nut which installs air filter and drain
valve brackets on body, and remove them as a
unit.

B2M1790

7) Disconnect evaporation hoses, and remove air
filter.

B2M1791A

8) Installation is in the reverse order of removal.

Tightening torque:
22.5+7 N-m (2.3+0.7 kg-m, 16.6+5.1 ft-Ib)

B2M1790

21

2. 2500 cc MODEL
1) Remove canister. <Ref. to 2-1 [W3A2].>

B2M1780

2) Disconnect two hoses from air filter.
3) Remove flange nut from bracket.

B2M1889

4) Installation is in the reverse order of removal.

Tightening torque:
22.5t7 N-m (2.3£0.7 kg-m, 16.6+5.1 ft-Ib)
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14. Sub Fuel Level Sensor (AWD Model)

14. Sub Fuel Level Sensor 5) Disconnect connector from fuel sub meter, and
(AWD Mode|) disconnect jet pump hose.
A: REMOVAL AND INSTALLATION N

1) Release fuel pressure. <Ref. to 2-8 [W1B0].>
2) Open fuel flap lid, and remove fuel filler cap.

£
/32,\,|0151

6) Remove bolts which install sub fuel level sensor
on fuel tank.

B2M1746

3) Disconnect battery ground cable.

B2M1723

4) Remove service hole cover.

/Y TTNNO '
( > " S2M0153
/Vﬁ 8) Installation is in the reverse order of removal.

Tightening torque:
G2M0863 T: 4.4+1.5 N-m (0.45+0.15 kg-m, 3.3+1.1
ft-b)

S2MO0152A

22



SERVICE PROCEDURE
15. Vent Valve (2200 cc AWD except Taiwan Spec. Vehicles)

15. Vent Valve (2200 cc AWD
except Taiwan Spec. Vehicles)

A: REMOVAL AND INSTALLATION

1) Release fuel pressure. <Ref. to 2-8 [W1B0].>
2) Open fuel flap lid, and remove fuel filer cap.

B2M1746

3) Disconnect battery ground cable.

B2M1723

4) Drain fuel from fuel tank. <Ref. to 2-8 [W1CO0].>

S2MO169A

23

6) Remove protector cover.

B2M1773

7) Move clips, and disconnect hoses from vent
valve.

B2M1792

8) Remove nuts which install vent valve on fuel
tank.

B2M1793

wisa0] 2-1
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16. Shut Valve (2200 cc AWD except Taiwan Spec. Vehicles)

9) Installation is in the reverse order of removal. 16. Shut Valve (2200 cc AWD
CAUTION: . except Taiwan Spec. Vehicles)
Replace rubber seat with a new one.
Tightening torque: A: REMOVAL AND INSTALLATION
4.4+1.5 N-m (0.45+0.15 kg-m, 3.3+1.1 ft-Ib) 1) Release fuel pressure. <Ref. to 2-8 [W1B0].>
2) Open fuel flap lid, and remove fuel filer cap.
>
(“\“‘/_ 3 % Rubber seat
N — " > O —
=g
“/\/’D \/an/
/ /\\T"J A
B2M1794A

B2M1746

3) Disconnect battery ground cable.

B2M1723

4) Drain fuel from fuel tank. <Ref. to 2-8 [W1CO0].>

G2M0345

5) Remove fuel filler pipe. <Ref. to 2-8 [W3A2].>

B2M1756

24
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17. Drain Valve (2200 cc AWD except Taiwan Spec. Vehicles)

6) Disconnect evaporation hoses from shut valve. 17. Drain Valve (2200 cc AWD
except Taiwan Spec. Vehicles)

A: REMOVAL AND INSTALLATION

1) Disconnect battery ground cable.

B2M1796

B2M1723

2) Lift-up the vehicle.
3) Remove canister. <Ref. to 2-1 [W3A2].>

B2M1797

8) Installation is in the reverse order of removal.

Tightening torque:
4.4+1.5 N-m (0.45+0.15 kg-m, 3.3+1.1 ft-Ib)

B2M1780

4) Disconnect connector from drain valve.

B2M1797

B2M1788

5) Disconnect evaporation hoses from drain valve.

-
/”_’/
Drain valve __—

B2M1798A

25



2-1 [wi17A0] SERVICE PROCEDURE
17. Drain Valve (2200 cc AWD except Taiwan Spec. Vehicles)

6) Remove bolt which installs air filter and drain 8) Installation is in the reverse order of removal.
valve brackets on body. Tightening torque:
22.5x7 N-m (2.3+0.7 kg-m, 16.6+5.1 ft-Ib)

B2M1790

7) Move air filter to upper side, and remove drain B2M1790
valve with bracket.

B2M1799

26
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SERVICE PROCEDURE

1. Foreword
1. Foreword 2. Ignition Timing
A: GENERAL A: MEASUREMENT

This chapter describes major inspection and ser-
vice procedures for the engine mounted on the
body. For procedures not found in this chapter,
refer to the service procedure section in the appli-
cable chapter.

CAUTION:
After warming-up, engine becomes very hot.
Be careful not to burn yourself during mea-
surement.

1) Warm-up the engine.
2) To check the ignition timing, connect a timing
light to #1 cylinder spark plug cord, and illuminate
the timing mark with the timing light.
3) Start the engine at idle speed and check the
ignition timing.
Ignition timing [BTDC/rpm]:

14°+8°/700 (2200 cc MT model)

20°+8°/700 (2200 cc AT model)

15°£8°/700 (2500 cc model)

#1 spark

T(\' li ht\ L>
iming lig
NN \\\\\—\ ~ B2MO750A

If the timing is not correct, check the ignition con-
trol system.
<Ref. to 2-7 On-Board Diagnostics Il System.>
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3. Engine Idle Speed

3. Engine Idle Speed
A: MEASUREMENT

1) Before checking idle speed, check the follow-
ing:
(1) Ensure that air cleaner element is free from
clogging, ignition timing is correct, spark plugs
are in good condition, and that hoses are con-
nected properly.
(2) Ensure that malfunction indicator light
(CHECK ENGINE light) does not illuminate.
2) Warm-up the engine.
3) Stop the engine, and turn igintion switch to
OFF.
4) When using SUBARU SELECT MONITOR;
(1) Insert the cartridge to SUBARU SELECT
MONITOR.
(2) Connect SUBARU SELECT MONITOR to
the data link connector.
(3) Turn igintion switch to ON, and SUBARU
SELECT MONITOR switch to ON.
(4) Select {2. Each System Check} in Main
Menu.
(5) Select {EGI/EMPI} in Selection Menu.
(6) Select {1. Current Data Display & Save} in
EGI/EMPI Diagnosis.
(7) Select {1.12 Data Display} in Data Display
Menu.
(8) Start the engine, and read engine idle
speed.
5) When using tachometer (Secondary pick-up
type).
(1) Attach the pick-up clip to No. 1 cylinder
spark plug cord.
(2) Start the engine, and read engine idle
speed.

/\\\\J (e
1

plug cordp 5

Tachometer
(Secondary pickup type) / I

G2M0097

NOTE:

e When using the OBD-II general scan tool, care-
fully read its operation manual.

e This ignition system provides simultaneous igni-
tion for #1 and #2 plugs. It must be noted that
some tachometers may register twice that of actual
engine speed.

6) Check idle speed when unloaded. (With
headlights, heater fan, rear defroster, radiator fan,
air conditioning, etc. OFF)

Idle speed (No load and gears in neutral (MT),
or N or P (AT) position):
700+£100 rpm

7) Check idle speed when loaded. (Turn air con-
ditioning switch to “ON” and operate compressor
for at least one minute before measurement.)

Idle speed [A/C “ON”, no load and gears in
neutral (MT) or N or P (AT) position]:
850+50 rpm

CAUTION:

Never rotate idle adjusting screw. If idle speed
is out of specifications, refer to General On-
board Diagnosis Table under “2-7 On-Board
Diagnostics Il System”.
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SERVICE PROCEDURE

4. Engine Compression

A: MEASUREMENT
1. 2200 cc MODEL

1) After warming-up the engine, turn ignition
switch to OFF.

2) Make sure that the battery is fully charged.

3) Remove all the spark plugs.

4) Disconnect connectors from fuel injectors.

5) Fully open throttle valve.

6) Check the starter motor for satisfactory perfor-
mance and operation.

7) Hold the compression gauge tight against the
spark plug hole.

CAUTION:

When using a screw-in type compression
gauge, the screw (put into cylinder head spark
plug hole) should be less than 18 mm (0.71 in)
long.

8) Crank the engine by means of the starter motor,
and read the maximum value on the gauge when
the pointer is steady.

T

; A \TAN
- Compression gaug;)\ )% -

G2M0098

9) Perform at least two measurements per
cylinder, and make sure that the values are correct.

Compression (200 — 300 rpm and fully open
throttle):
Standard;
1,079 — 1,275 kPa (11.0 — 13.0 kg/cm %,
156 — 185 psi)
Limit;
883 kPa (9.0 kg/cm #, 128 psi)
Difference between cylinders;
196 kPa (2.0 kg/cm 2, 28 psi)

2. 2500 cc MODEL

CAUTION:
After warming-up, engine becomes very hot.
Be careful not to burn yourself during mea-
surement.

1) After warming-up the engine, turn ignition
switch to OFF.

2) Make sure that the battery is fully charged.

3) Remove all the spark plugs. <Ref. to 6-1
[W3B0].> and <Ref. to 6-1 [W3CO0].>

4) Disconnect connectors from fuel injectors.

5) Fully open throttle valve.

6) Check the starter motor for satisfactory perfor-
mance and operation.

7) Hold the compression gauge tight against the
spark plug hole.

CAUTION:

When using a screw-in type compression
gauge, the screw (put into cylinder head spark
plug hole) should be less than 18 mm (0.71 in)
long.

8) Crank the engine by means of the starter motor,
and read the maximum value on the gauge when
the pointer is steady.

Compression
gauge

AL
Ny —3p

ark plug hole

B2MO0752A

9) Perform at least two measurements per
cylinder, and make sure that the values are correct.

Compression (350 rpm and fully open
throttle):
Standard;
1,216 kPa (12.4 kg/cm 2, 176 psi)
Limit;
941 kPa (9.6 kg/cm ?, 137 psi)
Difference between cylinders;
49 kPa (0.5 kg/cm 2, 7 psi), or less
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5. Intake Manifold Vacuum

5. Intake Manifold Vacuum

A: MEASUREMENT

1) Warm-up the engine.

2) Disconnect the brake vacuum hose and install
the vacuum gauge to the hose fitting on the mani-
fold.

3) Keep the engine at the idle speed and read the
vacuum gauge indication.

By observing the gauge needle movement, the
internal condition of the engine can be diagnosed
as described below.

H2M1601

Vacuum pressure (at idling, A/C “OFF”):
Less than —60.0 kPa (—-450 mmHg, -17.72
inHg)

Diagnosis of engine condition by measurement of manifold vacuum

Vacuum gauge indication

Possible engine condition

1. Needle is steady but lower than normal position. This ten-
dency becomes more evident as engine temperature rises.

Leakage around intake manifold gasket or disconnection or
damaged vacuum hose

2. When engine speed is reduced slowly from higher speed,
needle stops temporarily when it is lowering or becomes
steady above normal position.

Back pressure too high, or exhaust system clogged

3. Needle intermittently drops to position lower than normal
position.

Leakage around cylinder

4. Needle drops suddenly and intermittently from normal posi-
tion.

Sticky valves

5. When engine speed is gradually increased, needle begins
to vibrate rapidly at certain speed, and then vibration
increases as engine speed increases.

Weak or broken valve springs

6. Needle vibrates above and below normal position in narrow
range.

Defective ignition system or throttle chamber idle adjustment
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6. Engine Oil Pressure

SERVICE PROCEDURE

6. Engine Oil Pressure
A: MEASUREMENT

1) Disconnect battery ground cable.

2) Remove generator from bracket.
(1) Disconnect connector and terminal from
generator.

V-belt cover

AN

(3) Loosen lock bolt and slider bolt, and remove
V-belt for generator.

(4) Remove generator lock bolt.

(5) Remove bolt which install generator on
bracket.

N A N @
oS00 o)
=0
&) =% 4
\E'-.--‘
“:”‘M m\rJ\EZMEO

3) Disconnect connector from oil pressure switch.
4) Remove oil pressure switch from engine cylin-
der block.

}@7 G2M0091

5) Connect oil pressure gauge hose to cylinder
block.

6) Connect battery ground cable.

7) Start the engine, and measure oil pressure.

A 52
N
A
4 [ =
1 IR
o
) éﬂ’ ‘ S2M0242
Oil pressure:
98 kPa (1.0 kg/cm 2,14 psi) or more at 800
rpm
294 kPa (3.0 kg/cm <, 43 psi) or more at
5,000 rpm
CAUTION:

e If oil pressure is out of specification, check
oil pump, oil filter and lubrication line. <Ref. to
2-4 ENGINE LUBRICATION SYSTEM.>

e If oil pressure warning light is turned ON and
oil pressure is in specification, replace oil pres-
sure switch. <Ref. to 2-4 ENGINE LUBRICA-
TION SYSTEM.>

NOTE:
The specified data is based on an engine oil tem-
perature of 80°C (176°F).

8) After measuring oil pressure, install oil pressure
switch.
Tightening torque:

25+3 N-m (2.5+0.3 kg-m, 18.1+2.2 ft-Ib)
9) Install generator and V-belt in the reverse order
of removal, and adjust the V-belt deflection.
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7. Valve Clearance

7. Valve Clearance

A: INSPECTION
1. 2200 cc MODEL

CAUTION:
Inspection and adjustment of valve clearance
should be performed while engine is cold.

1) Set the vehicle onto the lift.

2) Disconnect battery ground cable.

3) Remove timing belt cover (RH).

4) Remove rocker cover.

e When inspecting #1 and #3 cylinders;
(1) Disconnect connector from mass air flow
sensor.

\—Mass air flow Q)
sensor connector

N =N

(2) Loosen clamp which connects air intake
duct to air intake chamber.

B2M1225A

== //f\',\‘.}

Biow-by hose & Q;

B2M1226A

(3) Remove the two clips from air cleaner upper
cover.

CAUTION:

Before installing air cleaner upper cover, align
hole(s) with protruding portions of air cleaner
lower case, then secure upper cover.

(4) Disconnect blow-by hose from air intake
duct.

(5) Remove air intake duct and air cleaner
upper cover as a unit.

B2M1227

(6) Remove air cleaner element.
(7) Disconnect spark plug cords from spark
plugs (#1 and #3 cylinders).
(8) Remove under cover (RH).
(9) Place suitable container under the vehicle.
(10) Disconnect PCV hose from rocker cover
(RH).
(11) Remove bolts, then remove rocker cover
(RH).

e When inspecting #2 and #4 cylinders;
(1) Disconnect battery cables, and then
remove battery and battery carrier.
(2) Disconnect washer motor connectors.
(3) Disconnect rear window glass washer hose
from washer motor, then plug connection with a
suitable cap.
(4) Remove the two bolts which holds washer
tank, then secure the tank away from working
area.
(5) Disconnect spark plug cords from spark
plugs (#2 and #4 cylinders).
(6) Remove under cover (LH).
(7) Place suitable container under the vehicle.
(8) Disconnect PCV hose from rocker cover
(LH).
(9) Remove bolts, then remove rocker cover
(LH).
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7. Valve Clearance

SERVICE PROCEDURE

5) Set #1 cylinder piston to top dead center of
compression stroke by rotating crankshaft pulley
clockwise.

NOTE:
When arrow mark on camshaft sprocket (RH)
comes exactly to the top, #1 cylinder piston is
brought to the top dead center of compression
stroke.

Arrow mark CZES

Camshaft > B o
. sprocket (RH) N

B2M1228A

6) Measure #1 cylinder valve clearance by using
thickness gauge.

CAUTION:

e Insert the thickness gauge in as horizontal a
direction as possible with respect to the valve
stem end face.

e Measure exhaust valve clearances while lift-
ing-up the vehicle.

Valve clearance:
Intake: 0.20+0.02 mm (0.0079+0.0008 in)
Exhaust: 0.25 £0.02 mm (0.0098+0.0008 in)

;{/

>Thickness gauge
Y \\

=y

B2M1229A

7) If necessary, adjust the valve clearance. <Ref.
to 2-2 [W7B1].>

8) Similar to measurement procedures used for #1
cylinder, measure #2, #3 and #4 cylinder valve
clearances.

NOTE:

e Be sure to set cylinder pistons to their respective
top dead centers on compression stroke before
measuring valve clearances.

e To set #3, #2 and #4 cylinder pistons to their top
dead centers on compression stroke, turn crank-
shaft pulley clockwise 90° at a time starting with
arrow mark on right- hand camshaft sprocket fac-

ing up.

Position of compression stroke
top dead center

Bt~ _—#1 Piston
#4 Piston /// /
\K&' > #3 Piston

\

|
\

I?\\,\ ~ #2 Piston

B2M1230A

=X

Camshaft
sprocket (RH)

9) After inspection, install the related parts in the
reverse order of removal.

2. 2500 cc MODEL

CAUTION:
Inspection and adjustment of valve clearance
should be performed while engine is cold.

1) Set the vehicle onto the lift.

2) Disconnect battery ground cable.

3) Remove canister (Taiwan spec. vehicles only).
4) Remove two bolts on the upper side which
secure timing belt cover (RH).

5) Lift-up the vehicle.

6) Remove under cover (RH).

7) Remove canister bracket (Taiwan spec.
vehicles only).

8) Loosen remaining bolt on under side which
secures timing belt cover (RH), then remove belt
cover.

9) Lower the vehicle.

10) Remove rocker cover.
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7. Valve Clearance

e When inspecting #1 and #3 cylinders;
(1) Disconnect connector from mass air flow
sensor.

/// p';/ ",
> -7 ( /’ \
il / ;

S

Mass air flow\
sensor connector |

N =)

(2) Loosen clamp which connects air intake
duct to air intake chamber.

B2M1225A

Blow- by hose S
B2M1226A

(3) Remove the two clips from air cleaner upper
cover.

CAUTION:

Before installing air cleaner upper cover, align
hole(s) with protruding portions of air cleaner
lower case, then secure upper cover.

(4) Disconnect blow-by hose from air intake
duct.

(5) Remove air intake duct and air cleaner
upper cover as a unit.

2<% S
=R

AT

N 7
K/ BRI

B2M1227

(6) Remove air cleaner element.

(7) Remove air cleaner lower case.

(2M0179

(8) Disconnect spark plug cords from spark
plugs (#1 and #3 cylinders).

(9) Place suitable container under the vehicle.
(10) Disconnect PCV hose from rocker cover
(RH).

(11) Remove bolts, then remove rocker cover
(RH).

e When inspecting # 2 and #4 cylinders;

(1) Disconnect battery cables, and then
remove battery and battery carrier.

(2) Disconnect washer motor connectors.

(3) Disconnect washer hoses from washer
motors, then plug connections with suitable
caps.

(4) Remove washer tank.

(5) Disconnect spark plug cords from spark
plugs (#2 and #4 cylinders).

(6) Remove under cover (LH).

(7) Place suitable container under the vehicle.
(8) Disconnect PCV hose from rocker cover
(LH).

(9) Remove bolts, then remove rocker cover
(LH).

11) Turn crankshaft pulley clockwise until arrow
mark on camshaft sprocket is set to position shown

in figure.
Position arrow mark
between this area.
i
@'é_—_l
=
Camshaft
sprockets
(RH)
#1 IN.
#3 EX.
B2M1233A
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7. Valve Clearance

SERVICE PROCEDURE

12) Measure #1 cylinder intake valve and #3 cyl-
inder exhaust valve clearances by using thickness
gauge.

CAUTION:

e Insert the thickness gauge in as horizontal a
direction as possible with respect to the shim.

e Measure exhaust valve clearances while lift-
ing-up the vehicle.

Valve clearance:
Intake: 0.20+0.02 mm (0.0079+0.0008 in)
Exhaust: 0.25 £0.02 mm (0.0098+0.0008 in)

Thickness
gauge

O/

B2M1234A

13) If necessary, adjust the valve clearance. <Ref.
to 2-2 [W7B2].>
14) Further turn crankshaft pulley clockwise.
Using the same procedures as in step 12) above,
measure valve clearances.
(1) Set arrow mark on camshaft sprocket to
position shown in figure, and measure #2 cylin-
der exhaust valve and #3 cylinder intake valve
clearances.

Camshaft 1%
sprockets \d
(RH)

? #2 EX.
#3 IN.

B2M1235A

10

(2) Set arrow mark on camshaft sprocket to
position shown in figure, and measure #2 cylin-
der intake valve and #4 cylinder exhaust valve
clearances.

Position arrow
mark between
this area.

#2 IN.
_I #4 EX.

B2M1236A

(3) Set arrow mark on camshaft sprocket to
position shown in figure, and measure #1 cylin-
der exhaust valve and #4 cylinder intake valve
clearances.

#1 EX.
#4 IN.

B2M1237A

15) After inspection, install the related parts in the
reverse order of removal.
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7. Valve Clearance

B: ADJUSTMENT
1. 2200 cc MODEL

CAUTION:
Adjustment of valve clearance should be per-
formed while engine is cold.

1) Set #1 cylinder piston to top dead center of
compression stroke by rotating crankshaft pulley
clockwise.

NOTE:

When arrow mark on camshaft sprocket (RH)
comes exactly to the top, #1 cylinder piston is
brought to the top dead center of compression
stroke.

% Arrow mark~ ¢ _?f

Camshaft by J:

sprocket (RH) FLN
\ Y

B2M1228A

11

2) Adjust the #1 cylinder valve clearance.
(1) Loosen the valve rocker nut and screw.
(2) Place suitable thickness gauge.
(3) While noting valve clearance, tighten valve
rocker adjust screw.
(4) When specified valve clearance is obtained,
tighten valve rocker nut.

Tightening torque:
10+1 N-m (1.0+£0.1 kg-m, 7.2+0.7 ft-Ib)

CAUTION:

e Insert the thickness gauge in as horizontal a
direction as possible with respect to the valve
stem end face.

e Adjust exhaust valve clearances while lift-
ing-up the vehicle.

Valve clearance:
Intake: 0.20+0.02 mm (0.0079+0.0008 in)
Exhaust: 0.25 £0.02 mm (0.0098+0.0008 in)

Thickness gauge

Valve rocker

B2M1238A

3) Ensure that valve clearances are within speci-
fications.

4) Turn crankshaft two complete rotations until #1
cylinder piston is again set to top dead center on
compression stroke.

5) Ensure that valve clearances are within speci-
fications. If necessary, re-adjust valve clearances.
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7. Valve Clearance

SERVICE PROCEDURE

6) Similar to adjustment procedures used for #1
cylinder, adjust #2, #3 and #4 cylinder valve clear-
ances.

NOTE:

e Be sure to set cylinder pistons to their respective
top dead centers on compression stroke before
adjusting valve clearances.

e To set #3, #2 and #4 cylinder pistons to their top
dead centers on compression stroke, turn crank-
shaft pulley clockwise 90° at a time starting with
arrow mark on right-hand camshaft sprocket facing

up.

Position of compression stroke
top dead center

//_"F_fz"' #1 Piston
#4 Piston 2 /
ed
\\& //_ #3 Piston

|
)

NSNS
~J:S;§E::

&--
Camshaft #2 Piston
sprocket (RH)

B2M1230A

2. 2500 cc MODEL

CAUTION:
Adjustment of valve clearance should be per-
formed while engine is cold.

1) Measure all valve clearances. <Ref. to 2-2
[W7A2].>

NOTE:
Record each valve clearance after it has been
measured.

i

Thickness
gauge

B2M1234A
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2) Remove shim of intake side.
(1) Prepare the ST.
ST 498187100 SHIM REPLACER KIT

D

(2) Rotate the notch of the valve lifter outward
by 45°.

H1H0491

r Valve lifter

=

H2M1771A

/
< 45°
m|)e
(3) Set REPLACER No. 1 (A) to intake cam-
shaft.

N A
{'\«\\\‘\

H2M1773B
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7. Valve Clearance

(5) Set REPLACER No. 3 (C) to hole of (2) Rotate the notch of the valve lifter outward
REPLACER No. 1. by 45°.
<< N\ =7
< )D S "\J / / /
| &>
s lat e o -
]

| <% ™
Ol S

> ;J S
TN

" H2M1774B H2M1777A
(6) Rotate REPLACER No. 3 (C) until (3) Set REPLACER No. 1 (A) to exhaust cam-
REPLACER No. 2 (B) pushes away valve lifter. shaft.

S
j > %’ (c) :
A

)

H2M1775B

(7) Insert tweezers into the notch of the valve
lifter, and take the shim out.

H2M1779B

(5) Set REPLACER No. 3 (C) to hole of
3) Remove shim of exhaust side. REPLACER No. 1.

(1) Prepare the ST.
ST 498187100 SHIM REPLACER KIT

H2M1776A

H2M1780B

H1H0491

13
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(6) Rotate REPLACER No. 3 until REPLACER
No. 2 pushes away valve lifter.

H2M1781

(7) Insert tweezers into the notch of the valve
lifter, and take the shim out.

NOTE:
By using a magnet, the shim can be taken out
without dropping it.

H2M1782A

4) Measure thickness of shim with micrometer.

B2M1240A

14
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7. Valve Clearance

5) Select a shim of suitable thickness using measured valve clearance and shim thickness, using the fol-

lowing table.

Intake valve (mm): S =(V +T) - 0.20
Exhaust valve (mm): S = (V + T) - 0.25

S: Shim thickness to be used
V: Measured valve clearance
T: Shim thickness required

Part No. Thickness mm (in) Part No. Thickness mm (in)
13218AC230 2.22 (0.0874) 13218AC480 2.52 (0.0992)
13218AE000 2.23 (0.0878) 13218AC490 2.53 (0.0996)
13218AC240 2.24 (0.0882) 13218AC500 2.54 (0.1000)
13218AE010 2.25 (0.0886) 13218AC510 2.55 (0.1004)
13218AC250 2.26 (0.0890) 13218AC520 2.56 (0.1008)
13218AE020 2.27 (0.0894) 13218AC530 2.57 (0.1012)
13218AC260 2.28 (0.0898) 13218AC540 2.58 (0.1016)
13218AE030 2.29 (0.0902) 13218AC550 2.59 (0.1020)
13218AC270 2.30 (0.0906) 13218AC560 2.60 (0.1024)
13218AE040 2.31 (0.0909) 13218AC570 2.61 (0.1028)
13218AC280 2.32 (0.0913) 13218AC580 2.62 (0.1031)
13218AC290 2.33 (0.0917) 13218AC590 2.63 (0.1035)
13218AC300 2.34 (0.0921) 13218AC600 2.64 (0.1039)
13218AC310 2.35 (0.0925) 13218AC610 2.65 (0.1043)
13218AC320 2.36 (0.0929) 13218AC620 2.66 (0.1047)
13218AC330 2.37 (0.0933) 13218AC630 2.67 (0.1051)
13218AC340 2.38 (0.0937) 13218AC640 2.68 (0.1055)
13218AC350 2.39 (0.0941) 13218AC650 2.69 (0.1059)
13218AC360 2.40 (0.0945) 13218AC660 2.70 (0.1063)
13218AC370 2.41 (0.0949) 13218AE050 2.71 (0.1067)
13218AC380 2.42 (0.0953) 13218AC670 2.72 (0.1071)
13218AC390 2.43 (0.0957) 13218AE060 2.73 (0.1075)
13218AC400 2.44 (0.0961) 13218AC680 2.74 (0.1079)
13218AC410 2.45 (0.0965) 13218AE070 2.75 (0.1083)
13218AC420 2.46 (0.0969) 13218AC690 2.76 (0.1087)
13218AC430 2.47 (0.0972) 13218AE080 2.77 (0.1091)
13218AC440 2.48 (0.0976) 13218AC700 2.78 (0.1094)
13218AC450 2.49 (0.0980) 13218AE090 2.79 (0.1098)
13218AC460 2.50 (0.0984) 13218AC710 2.80 (0.1102)
13218AC470 2.51 (0.0988) 13218AE100 2.81 (0.1106)

6) Set suitable shim selected in one step before,

to valve lifter.

15
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7) Turn crankshaft pulley clockwise until arrow
mark on camshaft sprocket is set to position shown
in figure.

Position arrow mark
between this area.

SNl
o=
@ S
Camshaft
sprockets

(RH)

—
#1 IN.
] #3 EX.

B2M1233A

8) Ensure that #1 cylinder intake valve and #3 cyl-
inder exhaust valve are adjusted to specifications.

CAUTION:

e Insert the thickness gauge in as horizontal a
direction as possible with respect to the shim.
e Adjust exhaust valve clearances while lift-
ing-up the vehicle.

Valve clearance:
Intake: 0.20+0.02 mm (0.0079+0.0008 in)
Exhaust: 0.25 £0.02 mm (0.0098+0.0008 in)

i

=

hickness
auge

«Q

B2M1234A

9) Turn crankshaft two complete rotations. Check
again to ensure that #1 cylinder intake valve and
#3 cylinder exhaust valve clearances are within
specifications. If necessary, re-adjust valve clear-
ances.

10) Further turn crankshaft pulley clockwise.
Using the same procedures as in two steps before,
measure valve clearances.

16

(1) Set arrow mark on camshaft sprocket to
position shown in figure, and check #2 cylinder
exhaust valve and #3 cylinder intake valve
clearances.

sprockets
(RH) Position arrow mark

\ between this area,
WO F————— # EX.
#3 IN.

B2M1235A

(2) Set arrow mark on camshaft sprocket to
position shown in figure, and check #2 cylinder
intake valve and #4 cylinder exhaust valve
clearances.

e} Camshaft
sprockets (RH)

Position arrow
mark between
this area.

#2 IN.
_l #4 EX.

B2M1236A

(3) Set arrow mark on camshaft sprocket to
position shown in figure, and check #1 cylinder
exhaust valve and #4 cylinder intake valve
clearances.

B2M1237A
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2-3a [S1AQ]

SPECIFICATION AND SERVICE DATA

1. Engine
1. Engine
A: SPECIFICATIONS
Model 2200 cc
Type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke

Engine

gasoline engine

Valve arrangement

Belt driven, single over-head camshaft, 4-valve/cylinder

Bore x Stroke

mm (in)

96.9 x 75.0 (3.815 x 2.953)

Displacement

cm?® (cu in)

2,212 (135.0)

Compression ratio

9.7

Compression pressure
(at 200 — 300 rpm)

kPa (kg/cm?, psi)

1,079 — 1,275 (11.0 — 13.0, 156 — 185)

Number of piston rings

Pressure ring: 2, Oil ring: 1

Intake valve timing Opening 4" BTDC
Closing 52° ABDC
Exhaust valve timing Opening 48° BBDC
Closing 12° ATDC
Valve clearance Intake mm (in) 0.20+0.02 (0.0079+0.0008)
Exhaust mm (in) 0.25+0.02 (0.0098+0.0008)
Idling speed
[At ngeu‘f_)rgl position on MT, or “P” or rpm 85074_(-)505 %ﬁc(gailgzd()m)
N” position on AT]
Firing order 1-3-2-4
Ignition timing BTDC/rpm 14°+8°/700 (MT), 20°+8°/700 (AT)

B: SERVICE DATA

NOTE:
STD: Standard, 1.D.: Inner Diameter, O.D.: Outer Diameter, OS: Oversize, US: Undersize
Belt ten-
sioner Protrusion of adjuster rod 154 — 16.4 mm (0.606 — 0.646 in)
adjuster
Spacer O.D. 16 mm (0.63 in)
Tensioner bush I.D. 16.16 mm (0.6362 in)
Belt ten- STD 0.117 — 0.180 mm (0.0046 — 0.0071 in)
. Clearance between spacer and bush — -
sioner Limit 0.230 mm (0.0091 in)
. STD 0.37 — 0.54 mm (0.0146 — 0.0213 in)
Side clearance of spacer — -
Limit 0.8 mm (0.031 in)
Valve STD 0.020 — 0.054 mm (0.0008 — 0.0021 in)
rocker |Clearance between shaft and arm
arm Limit 0.10 mm (0.0039 in)




SPECIFICATION AND SERVICE DATA [s1B0] 2-3a
1. Engine
Bend limit 0.025 mm (0.0010 in)
STD 0.030 — 0.260 mm (0.0012 — 0.0102 in)
Thrust clearance — -
Limit 0.35 mm (0.0138 in)
Intake STD 32.244 — 32.344 mm (1.2694 — 1.2734 in)
. Limit 32.094 mm (1.2635 in)
Cam lobe height -
Exhaust STD 31.964 — 32.064 mm (1.2584 — 1.2624 in)
Limit 31.814 mm (1.2525 in)
Cam- Front Rear 31.935 — 31.950 mm (1.2573 — 1.2579 in)
shaft gaénShaﬁ journal RH tif”' LH Center |37.435 — 37.450 mm (1.4738 — 1.4744 in)
Rear Front 37.935 — 37.950 mm (1.4935 — 1.4941 in)
Front Rear 32.005 — 32.025 mm (1.2600— 1.2608 in)
Camshaft journal RH | L Center |37.505 — 37.525 mm (1.4766 — 1.4774 in)
hole I.D. ter
Rear Front 38.005 — 38.025 mm (1.4963 — 1.4970 in)
. STD 0.055 — 0.090 mm (0.0022 — 0.0035 in)
Oil clearance — -
Limit 0.10 mm (0.0039 in)
. Surface warpage limit 0.05 mm (0.0020 in)
Cylinder — -
head Surface grinding limit 0.1 mm (0.004 in)
Standard height 98.3 mm (3.870 in)
Refacing angle 90°
val Intake STD 0.7 mm (0.028 in)
ot Contacting width Limit  |1.4 mm (0.055 in)
g STD |14 mm (0.055 in)
Exhaust —— ;
Limit 1.8 mm (0.071 in)
Valve Inner diameter 6.000 — 6.012 mm (0.2362 — 0.2367 in)
guide Protrusion above head 17.5 — 18.0 mm (0.689 — 0.709 in)
STD 1.0 mm (0.039 in)
Intake — -
. Limit 0.8 mm (0.031 in)
Head edge thickness -
Exhaust STD 1.2 mm (0.047 in)
Limit 0.8 mm (0.031 in)
Stemn diameter Intake 5.950 — 5.965 mm (0.2343 — 0.2348 in)
Valve Exhaust |5.945 — 5.960 mm (0.2341 — 0.2346 in)
STD Intake | 0.035 — 0.062 mm (0.0014 — 0.0024 in)
Stem oil clearance Exhaust |0.040 — 0.067 mm (0.0016 — 0.0026 in)
Limit — 0.15 mm (0.0059 in)
Intake 101.0 mm (3.976 in)
Overall length -
Exhaust | 101.2 mm (3.984 in)
Free length 44.05 mm (1.7342 in)
Squareness 2.5°,1.9 mm (0.075 in)
Valve 174.6 — 200.1 N
spring (17.8 — 20.4 kg, 39.2 — 45.0 1b)/36.0 mm (1.417 in)

Tension/spring height

405.0 — 458.0 N

(41.3 — 46.7 kg, 91.1 — 103.0 Ib)/28.2 mm (1.110 in)
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SPECIFICATION AND SERVICE DATA

1. Engine
Surface warpage limit (mating with cylinder head) 0.05 mm (0.0020 in)
Surface grinding limit 0.1 mm (0.004 in)
. A 96.905 — 96.915 mm (3.8151 — 3.8155 in)
Cylinder bore STD -
B 96.895 — 96.905 mm (3.8148 — 3.8151 in)
inder | Taper STD 0.015 mm (0.0006 in)
;‘;'C”k er | tap Limit | 0.050 mm (0.0020 in)
STD 0.010 mm (0.0004 in)
Out-of-roundness — -
Limit 0.050 mm (0.0020 in)
Piston clearance STD 0.010 — 0.030 mm (0.0004 — 0.0012 in)
Limit 0.050 mm (0.0020 in)
Enlarging (boring) limit 0.5 mm (0.020 in)
STD A 96.885 — 96.895 mm (3.8144 — 3.8148 in)
B 96.875 — 96.885 mm (3.8140 — 3.8144 in)
Piston | Outer diameter %;-50;“"‘ (00098 197 115 — 97.145 mm (3.8234 — 3.8246 in)
0.50 mm (0.0197 | 97 365 _ 97.395 mm (3.8333 — 3.8344 in)
in) OS
Standard clearance between piston [STD 0.004 — 0.010 mm (0.0002 — 0.0004 in)
Piston | pin and hole in piston Limit 0.020 mm (0.0008 in)
pin . Piston pin must be fitted into position with thumb at 20°C
Degree of fit o
(68°F).
. STD 0.20 — 0.35 mm (0.0079 — 0.0138 in)
Top ring — -
Limit 1.0 mm (0.039 in)
. . . STD 0.20 — 0.50 mm (0.0079 — 0.0197 in)
Piston ring gap Second ring — -
Limit 1.0 mm (0.039 in)
Piston Oil rin STD 0.20 — 0.70 mm (0.0079 — 0.0276 in)
ring g Limit 1.5 mm (0.059 in)
Tob rin STD 0.040 — 0.080 mm (0.0016 — 0.0031 in)
Clearance between | 1oP fing Limit 0.15 mm (0.0059 in)
piston ring and pis- -
: . STD 0.030 — 0.070 mm (0.0012 — 0.0028 in)
ton ring groove Second ring — -
Limit 0.15 mm (0.0059 in)
Con- Iiigfh“""“ per 100 mm (3.94 i) in ;o 0.10 mm (0.0039 in)
necting ™ STD 0.070 — 0.330 mm (0.0028 — 0.0130 in)
rod Side clearance — ;
Limit 0.4 mm (0.016 in)
Oil clearance STD 0.015 — 0.045 mm (0.0006 — 0.0018 in)
Limit 0.05 mm (0.0020 in)
Con STD 1.492 — 1.501 mm (0.0587 — 0.0591 in)
necting 0.03 MM (00012 |1 516 1513 mm (0.0594 — 0.0596 in)
rod in) US
; Thickness at center portion
bearing P %)O?Jgnm (00020 14 570 _ 1.523 mm (0.0598 — 0.0600 in)
0.25 mm (0.0098 |1 650 __ 1,623 mm (0.0638 — 0.0639 in)
in) US
Con- .
. . . D — 0.022 —o0.
necting |Clearance between piston pin and S 0 —0.022 mm (0 — 00009 in)
rod |bushing Limit 0.030 mm (0.0012 in)
bushing




SPECIFICATION AND SERVICE DATA [S1B0]
1. Engine
Bend limit 0.035 mm [ (0.0014 in)
. . Out-of-roundness | 0.030 mm (0.0012 in) or less
Crankpin and crank journal . -
Grinding limit 0.250 mm (0.0098 in)
STD 51.984 — 52.000 mm (2.0466 — 2.0472 in)

Crankpin outer diameter

0.03 mm (0.0012
in) US

51.954 — 51.970 mm

(2.0454 — 2.0461 in)

0.05 mm (0.0020
in) US

51.934 — 51.950 mm

(2.0446 — 2.0453 in)

0.25 mm (0.0098
in) US

51.734 — 51.750 mm

(2.0368 — 2.0374 in)

#1, #5

STD

59.992 — 60.008 mm

(2.3619 — 2.3625 in)

0.03 mm (0.0012
in) US

59.962 — 59.978 mm

(2.3607 — 2.3613 in)

0.05 mm (0.0020
in) US

59.934 — 59.950 mm

(2.3596 — 2.3602 in)

;:g?tk' %figm (0.0098 159 742 _ 59.758 mm (2.3520 — 2.3527 in)
Crank journal outer diameter
Journa’ otter ¢ STD 59.992 — 60.008 mm (2.3619 — 2.3625 in)
%;)ag‘m (00012 159 954 — 59.970 mm (2.3604 — 2.3610 in)
#2,
#3, #4 %)03 o (00020 159 934 _ 59.950 mm (2.3596 — 2.3602 in)
ic:].)za;nm (0.0098 159 734 — 59.750 mm (2.3517 — 2.3524 in)
STD 0.030 — 0.115 mm (0.0012 — 0.0045 in)
Thrust clearance — -
Limit 0.25 mm (0.0098 in)
#1, #5 | STD 0.003 — 0.030 mm (0.0001 — 0.0012 in)
zg’ 44 |STD 0.010 — 0.033 mm (0.0004 — 0.0013 in)
Oil clearance #1'
43 #5 Limit 0.040 mm (0.0016 in)
#2, #4 | Limit 0.035 mm (0.0014 in)
STD 1.998 — 2.011 mm (0.0787 — 0.0792 in)
0.03 mm (0.0012 1, 417 _ 5 020 mm (0.0794 — 0.0795 in)
in) US
#1, 45 0. . i
0.05 mm (0.0020 |, 57 _ 5 030 mm (0.0798 — 0.0799 in)
in) US
Crank- I?n)zag‘m (0.0098 15 157 _ 2130 mm (0.0837 — 0.0839 in)
shaft Crankshaft bearing thickness -
bearing g STD 2.000 — 2.013 mm (0.0787 — 0.0793 in)
%)ij;nm (0.0012 15 119 — 2.022 mm (0.0795 — 0.0796 in)
#2,
#3, #4005 MM (0.0020 15 559 _ 5 632 mm (0.0799 — 0.0800 in)

in) US

0.25 mm (0.0098
in) US

2.129 — 2.132 mm

(0.0838 — 0.0839 in)
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1. Timing Belt

COMPONENT PARTS

1.

Timing Belt

B2M1729B

@)
@)

®)
(4)
©)
(6)
@)
®)
©)

Belt cover No. 2 (RH)

Timing belt guide (MT vehicles
only)

Crankshaft sprocket

Belt cover No. 2 (LH)
Camshaft sprocket No. 1

Belt idler (No. 1)

Tensioner bracket

Belt idler (No. 2)

Automatic belt tension adjuster
ASSY

(10) Belt idler No. 2

(11) Camshaft sprocket No. 2
(12) Timing belt

(13) Belt cover (RH)

(14) Front belt cover

(15) Belt cover (LH)

(16) Crankshaft pulley

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

T1:
T2:
T3:
T4:
T5:
T6:

5+1 (0.5+0.1, 3.6+0.7)
9.8+1.0 (1.0+0.1, 7.2+0.7)
25+3 (2.5+0.3, 18.1+2.2)
39+4 (4.0+0.4, 28.9+2.9)
78+5 (8.0+0.5, 57.9+3.6)

12729/ _ (13.0"*% .,
94+7'2/—3.6)
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2. Cylinder Head and Camshaft

2. Cylinder Head and Camshaft

H2M1540B
(1) Rocker cover (RH) (11) Cylinder head (LH) (21) Rocker cover gasket

(2) Rocker cover gasket (12) Plug (22) Rocker cover (LH)

(3) Camshaft support (RH) (13) Camshaft (LH)

(4) O-ring (14) O-ring Tightening torque: N-m (kg-m, ft-Ib)
(5) Camshaft (RH) (15) Camshaft support (LH) T1: Refer to 2-3a [W5E1].

(6) Intake valve guide (16) Oil seal T2: 5+1 (0.5+0.1, 3.6+0.7)

(7) Exhaust valve guide (17) Oil filler cap T3: 10 (1.0, 7)

(8) Oil seal (18) Gasket T4: 16 (1.6, 12)

(9) Cylinder head (RH) (29) Oil filler pipe

(10) Cylinder head gasket (20) O-ring



2-

3. Cylinder Head and Valve Assembly

3a [c300]

COMPONENT PARTS

3. Cylinder Head and Valve Assembly

(1)

(2)

B2M1001C

@)
)
®)
(4)
®)
(6)
@)
®)

Exhaust valve

Intake valve

Intake valve oil seal
Valve spring

Retainer

Retainer key

Exhaust valve oil seal
Rocker shaft support

(9) Rocker shaft support
(10) Rocker shaft support

(11) Rocker shaft

(12) Valve rocker adjust screw
(13) Valve rocker nut

(14) Intake valve rocker arm
(15) Exhaust valve rocker arm
(16) Spring

(17) Plate

Tightening torque: N-m (kg-m, ft-Ib)
T1: 5+1 (0.5+0.1, 3.6%0.7)
T2: 10+1 (1.0+0.1, 7.2+0.7)
T3: 12+1 (1.2+0.1, 8.7+0.7)
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4. Cylinder Block

4. Cylinder Block

B2M1766A
1) Oil .pressure switch (12) Cylinder block (LH) Tightening torque: N-m (kg-m, fi-Ib)
(2) Cylinder block (RH) (13) Water pump T1: 5 (0.5, 3.6)

(3) Service hole plug (14) Baffle plate T2 6.4 (0’65 4.7)

(4) Gasket (15) Qil filter connector s e

(5) Oil separator cover (16) Oil strainer 73:10 (1.0, 7)

(6) Water by-pass pipe (17) Gasket T4: 25+2 (2.5£0.2, 18.1+1.4)

(7) Oil pump (18) Oil pan T5: 47+3 (4.8+0.3, 34.7+2.2)

(8) Front oil sea (19) Drain plug T6: 69+7 (7.0+0.7, 50.6x5.1)

(9) Rear oil seal (20) Metal gasket T7: First 12+2 (1.2+0.2, 8.7+1.4)
(10) O-ring (21) Oil level gauge guide Second 122 (1.2+0.2,

(11) Service hole cover 8.7£1.4)




2-3a [c500] COMPONENT PARTS
5. Crankshaft and Piston

5. Crankshaft and Piston

B2M1317C
(1) Drive plate (AT) (9) Piston pin (17) Crankshaft bearing #1, #5
(2) Reinforcement (AT) (10) Circlip (18) Crankshaft bearing #2, #4
(3) Flywheel (MT) (11) Connecting rod bolt (19) Crankshaft bearing #3
(4) Bell bearing (MT) (12) Connecting rod
(5) Top ring (13) Connecting rod bearing Tightening torque: N-m (kg-m, ft-Ib)
(6) Second ring (14) Connecting rod cap T1: 44+2 (4.5+0.2, 32.5+1.4)
(7) Oilring (15) Crankshaft T2: 7243 (7.30.3, 52.8+2.2)
(8) Piston (16) Woodruff key

10



SERVICE PROCEDURE
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1. Precautions

1. Precautions
A: GENERAL PRECAUTIONS

1) Before disassembling engine, place it on ST3.
ST1 498457000 ENGINE STAND ADAPTER
RH

ENGINE STAND ADAPTER
LH

ENGINE STAND

ST2 498457100

ST3 499817000

G2M0106

11

2) All parts should be thoroughly cleaned, paying
special attention to the engine oil passages, pis-
tons and bearings.

3) Rotating parts and sliding parts such as piston,
bearing and gear should be coated with oil prior to
assembly.

4) Be careful not to let oil, grease or coolant con-
tact the timing belt, clutch disc and flywheel.

5) All removed parts, if to be reused, should be
reinstalled in the original positions and directions.
6) All removed parts, if to be reused, should be
reinstalled in the original positions and directions.
7) Bolts, nuts and washers should be replaced
with new ones as required.

8) Even if necessary inspections have been made
in advance, proceed with assembly work while
making rechecks.
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SERVICE PROCEDURE

2. Timing Belt
2. Timing Belt
A: REMOVAL

1. CRANKSHAFT PULLEY AND BELT COVER

H2M2363C

(1) V-belt
(2) Crankshaft pulley bolt

1) Remove V-belt and A/C belt tensioner.

(3) Crankshaft Pulley
(4) Belt cover (LH)

H2M2364

2) Remove crankshaft pulley bolt. To lock crank-

shaft use ST.
ST 499977000 CRANKSHAFT PULLEY

WRENCH
[ ]

l"‘ ST
3 s

(5) Belt cover (RH)
(6) Front belt cover

3) Remove crankshatft pulley.
4) Remove belt cover (LH).
5) Remove belt cover (RH).
6) Remove front belt cover.

| | @
\©\

7
X
©

—1\ =
‘==~:2\ 5
%_ ==

H2M2365




SERVICE PROCEDURE w2a2] 2-3a
2. Timing Belt

2. TIMING BELT

H2M2414E
(&) Alignment mark (2) Beltidler (No. 2)
(1) Timing belt guide (MT vehicles (3) Beltidler No. 2
only) (4) Timing belt
1) Remove timing belt guide. (MT vehicles only) 2) If alignment mark (a) and/or arrow mark (which

indicates rotation direction) on timing belt fade
away, put new marks before removing timing belt
as shown in Figure:

S2M0294

."/ / 6)) SN\
(@~ A
(

/////R/m\ B2M0993B

13



2-3a [wW2A2] SERVICE PROCEDURE

2. Timing Belt
(1) Turn crankshaft using ST, and align align- 3) Remove belt idler (No. 2).
ment marks (c) on crankshaft sprocket, and left 4) Remove belt idler No. 2.

and right camshaft sprockets with notches (c) of
belt cover and cylinder block.
ST 499987500 CRANKSHAFT SOCKET

“; ‘% 2 \1/

\%Fﬁ e

2L rie) O
=

B

]

% X

(0 e

H2M2368A

(2) Using white paint, put alignment and/or
arrow marks on timing belts in relation to the
sprockets.

\IiE

AT

4{/77”/)/7' e\\\ H2M2372
@ )

1

[

H2M2369

Specified data:
Z,: 44 tooth length
Z,: 40.5 tooth

H2M2370A

14



SERVICE PROCEDURE w2a3] 2-3a
2. Timing Belt

3. BELT IDLER AND AUTOMATIC BELT TENSION ADJUSTER ASSEMBLY

(1)

H2M2373D

(1) Beltidler (No. 1)
(2) Automatic belt tension adjuster
ASSY

1) Remove belt idler (No. 1). 2) Remove automatic belt tension adjuster assem-
bly.

H2M2374

H2M2375

15



2-3a [W2A4] SERVICE PROCEDURE
2. Timing Belt

4. CAMSHAFT AND CRANKSHAFT SPROCKET

H2M2376E

(1) Camshaft sprocket No. 2 (3) Crankshaft sprocket (5) Belt cover No. 2 (RH)
(2) Camshaft sprocket No. 1 (4) Belt cover No. 2 (LH) (6) Tensioner bracket
1) Remove camshaft sprocket No. 1 and No. 2. To 3) Remove belt cover No. 2 (LH).
lock camshaft use ST. 4) Remove belt cover No. 2 (RH).
ST 499207100 CAMSHAFT SPROCKET .
WRENCH CAUTION:

Do not damage or lose the seal rubber when
removing belt covers.

H2M2379

S2M0414

H2M2380

16



SERVICE PROCEDURE
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2. Timing Belt

B: INSPECTION
1. TIMING BELT

1) Check timing belt teeth for breaks, cracks, and
wear. If any fault is found, replace belt.

2) Check the condition of back side of belt; if any
crack is found, replace belt.

CAUTION:

e Be careful not to let oil, grease or coolant
contact the belt. Remove quickly and thor-
oughly if this happens.

e Do not bend the belt sharply.

Bending radius: h
60 mm (2.36 in) or more

(.

G2M0115

2. AUTOMATIC BELT TENSION
ADJUSTER

1) Visually check oil seals for leaks, and rod ends
for abnormal wear or scratches. If necessary,
replace faulty parts.

CAUTION:
Slight traces of oil at rod’s oil seal does not
indicate a problem.

2) Check that the adjuster rod does not move
when a pressure of 294 N (30 kg, 66 Ib) is applied
to it. This is to check adjuster rod stiffness.
3) If the adjuster rod is not stiff and moves freely
when applying 294 N (30 kg, 66 Ib), check it using
the following procedures:
(1) Slowly press the adjuster rod down to the
end surface of the cylinder. Repeat this motion
2 or 3 times.
(2) With the adjuster rod moved all the way up,
apply a pressure of 294 N (30 kg, 66 Ib) to it.
Check adjuster rod stiffness.
(3) If the adjuster rod is not stiff and moves
down, replace the automatic belt tension
adjuster assembly with a new one.

CAUTION:
e Always use a vertical type pressing tool to
move the adjuster rod down.

17

e Do not use a lateral type vise.

e Push adjuster rod vertically.

e Press-in the push adjuster rod gradually tak-
ing more than three minutes.

e Do not allow press pressure to exceed 9,807
N (1,000 kg, 2,205 Ib).

e Press the adjuster rod as far as the end sur-
face of the cylinder. Do not press the adjuster
rod into the cylinder. Doing so may damage the
cylinder.

4) Measure the extension of rod beyond the body.
If it is not within specifications, replace with a new
one.

Rod extension: H
5.7£0.5 mm (0.224+0.020 in)

H2M2381A

3. BELT TENSION PULLEY

1) Check mating surfaces of timing belt and con-
tact point of adjuster rod for abnormal wear or
scratches. Replace automatic belt tension adjuster
assembly if faulty.

2) Check tension pulley for smooth rotation.
Replace if noise or excessive play is noted.

3) Check tension pulley for grease leakage.

4. BELT IDLER

1) Check belt idler for smooth rotation. Replace if
noise or excessive play is noted.

2) Check belt outer contacting surfaces of idler
pulley for abnormal wear and scratches.

3) Check belt idler for grease leakage.

5. CAMSHAFT AND CRANKSHAFT
SPROCKET

1) Check sprocket teeth for abnormal wear and
scratches.

2) Make sure there is no free play between
sprocket and key.

3) Check crankshaft sprocket notch for sensor for
damage and contamination of foreign matter.



2-3a [wacy] SERVICE PROCEDURE
2. Timing Belt

C: INSTALLATION
1. CAMSHAFT AND CRANKSHAFT SPROCKET

H2M2376F

(1) Tensioner bracket (5) Camshaft sprocket No. 1
(2) Belt cover No. 2 (RH) (6) Camshaft sprocket No. 2
(3) Belt cover No. 2 (LH)

(4) Crankshaft sprocket

Tightening torque: N-m (kg-m, ft-Ib)
T1: 5£1 (0.5+£0.1, 3.6x£0.7)
T2: 25£3 (2.5£0.3, 18.1+2.2)
T3: 785 (8.0£0.5, 57.9£3.6)

1) Install tensioner bracket. 4) Install crankshaft sprocket.

H2M2380

2) Install belt cover No. 2 (RH).
3) Install belt cover No. 2 (LH).

H2M2379

18



SERVICE PROCEDURE

w2cz] 2-3a
2. Timing Belt

5) Install camshaft sprocket No. 1 and camshaft

sprocket No. 2. To lock camshaft use ST.

ST 499207100 CAMSHAFT SPROCKET
WRENCH

CAUTION:

Do not confuse left and right side camshaft
sprockets during installation. The camshaft
sprocket No. 2 is identified by a projection
used to monitor camshaft position sensor.

H2M2377A

2. AUTOMATIC BELT TENSION ADJUSTER ASSEMBLY AND BELT IDLER

H2M2373E

(1) Automatic belt tension adjuster (2) Beltidler (No. 1)
ASSY

19

Tightening torque: N-m (kg-m, ft-Ib)
T: 39+4 (4.0£0.4, 28.9£2.9)




2-3a [w2cz] SERVICE PROCEDURE

2. Timing Belt

1) Preparation for installation of automatic belt 2) Install automatic belt tension adjuster assem-
tension adjuster assembly; bly.

CAUTION: =

e Always use a vertical type pressing tool to \T FORNG & b
move the adjuster rod down. f\\ ) N o g

e Do not use a lateral type vise. ‘) \'g‘-.-g» 4 i

e Push adjuster rod vertically. = ﬁ'ﬁ) ~
e Be sure to slowly move the adjuster rod f'ﬁ\ Q»' /] -~
down applying a pressure of 294 N (30 kg, 66 ) r,’ﬁ"’.’@)

Ib). A L

e Press-in the push adjuster rod gradually tak- Q F}/ NI ?
ing more than three minutes. o = )

e Do not allow press pressure to exceed 9,807 Hemzses
N (1,000 kg, 2,205 Ib). 3) Install belt idler (No. 1).

e Press the adjuster rod as far as the end sur-
face of the cylinder. Do not press the adjuster
rod into the cylinder. Doing so may damage the
cylinder.

e Do not release press pressure until stopper
pin is completely inserted.

(1) Attach the automatic belt tension adjuster
assembly to the vertical pressing tool.

(2) Slowly move the adjuster rod down with a
pressure of 294 N (30 kg, 66 Ib) until the
adjuster rod is aligned with the stopper pin hole
in the cylinder.

H2M2374

S

H2M2382

(3) With a 2 mm (0.08 in) dia. stopper pin or a
2 mm (0.08 in) (nominal) dia. hex bar wrench
inserted into the stopper pin hole in the cylinder,
secure the adjuster rod.

Stopper pin

H2M2383A
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SERVICE PROCEDURE

w2c3] 2-3a
2. Timing Belt

3. TIMING BELT

H2M2414F

@)
@)
@)
®)

Alignment mark
Timing belt

Belt idler No. 2
Belt idler (No. 2)

only)

1) Installation of timing belt
(1) Using ST, turn left and right camshaft
sprockets so that their alignment marks come to
top positions.
ST 499207100 CAMSHAFT SPROCKET
WRENCH

H2M2385A

(4) Timing belt guide (MT vehicles

21

Tightening torque: N-m (kg-m, ft-Ib)
T1: 9.8+1.0 (1.0+0.1, 7.2+0.7)
T2: 39+4 (4.0£0.4, 28.9+2.9)

(2) While aligning alignment mark on timing
belt with marks on sprockets, position timing
belt properly.

CAUTION:

Ensure belt’s rotating direction is correct.

Alignment mark
|




2-3a [w2c3] SERVICE PROCEDURE

2. Timing Belt
2) Install belt idler No. 2. (2) Check and adjust clearance between timing
3) Install belt idler (No. 2). belt and timing belt guide.

Clearance:
1.0£0.5 mm (0.039+0.020 in)

H2M2371

4) After ensuring that the marks on timing belt and
camshaft sprockets are aligned, remove stopper ~ S2M0297
pin from belt tensioner adjuster.

CAUTION:

After properly installing timing belt, remove
rocker cover and ensure that the valve lash
adjuster contains no air.

DS \Qk)t{@ %
I= Stopper pin N @ @@
7

== w‘sy /
77\\\ = '\"',..; H2M2415
= ._/."
A7

H2M2387A

5) Install timing belt guide. (MT vehicles only)
(1) Temporarily tighten remaining bolts.

S2M0294

22



SERVICE PROCEDURE

w2c4] 2-3a
2. Timing Belt

4. CRANKSHAFT PULLEY AND BELT COVER

H2M2363D

(1) Front belt cover
(2) Belt cover (RH)
(3) Belt cover (LH)
(4) Crankshaft pulley

1) Install front belt cover.
2) Install belt cover (RH).
3) Install belt cover (LH).

(5) Crankshaft pulley bolt
(6) V-belt

Tightening torque: N-m (kg-m, ft-Ib)
T1: 5£1 (0.5£0.1, 3.6x£0.7)

T2: 127729/ 5 (13.0%°%/_p 5,
9472 _3.4)

4) Install crankshaft pulley.
5) Install pulley bolt.
To lock crankshaft, use ST.

ST 499977000 CRANKSHAFT PULLEY

H2M2365

4‘ i“ A’\
RS RN

=d > [
=/ MR

WRENCH

[}

(I: ST
2 1

Yy

_—
L=

X

G2M0108

6) Install V-belt.

H2M2364
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2-3a [W3A0] SERVICE PROCEDURE

3. Valve Rocker Assembly

3. Valve Rocker Assembly
A: REMOVAL

B2M1206E

(1) Rocker cover (3) Valve rocker ASSY
(2) Rocker cover gasket (4) Knock pin
1) Disconnect PCV hose and remove rocker (2) Equally loosen bolts (e) through (h) all the
cover. way, being careful that knock pin is not gouged.
2) Removal of valve rocker assembly

(1) Remove bolts (a) through (b) in alpfabetical (e)  (a) (c) (9)

sequence.
CAUTION:

Leave two or three threads of bolt (a) engaged
to retain valve rocker assembly.

(h) (d) (b) (f)

B2M0382D

(3) Remove valve rocker assembly.

B2M0382D
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SERVICE PROCEDURE

[W3B0]

2-3a

3. Valve Rocker Assembly

B: DISASSEMBLY

B2M1264F

(1) Bolt (4) Intake valve rocker arm

(2) Rocker shaft (5) Plate
(3) Rocker shaft support

1) Remove bolts which secure rocker shaft.

2) Extract rocker shaft. Remove valve rocker
arms, springs, plates and shaft supports from
rocker shaft.

CAUTION:
Arrange all removed parts in order so that they
can be installed in their original positions.

3) Remove nut and adjuster screw from valve
rocker.

(6) Exhaust valve rocker arm

25

(7) Spring
(8) Valve rocker nut
(9) Valve rocker adjust screw



2-3a [waci]
3. Valve Rocker Assembly

SERVICE PROCEDURE

C: INSPECTION
1. VALVE ROCKER ARM

1) Measure inside diameter of valve rocker arm
and outside diameter of valve rocker shaft, and
determine the difference between the two (= oll
clearance).

Clearance between arm and shatft:
Standard
0.020 — 0.054 mm (0.0008 — 0.0021 in)
Limit
0.10 mm (0.0039 in)
e If 0il clearance exceeds specifications, replace
valve rocker arm or shatft.

NOTE:
Replace valve rocker arm or shaft, whichever
shows greater amount of wear.

Rocker arm inside diameter:
22.020 — 22.041 mm (0.8669 — 0.8678 in)

Rocker shaft diameter:
21.987 — 22.000 mm (0.8656 — 0.8661 in)

Q

B2M0072

B2M0073
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2) Measure inside diameter of rocker shaft sup-
port and outside diameter of valve rocker shaft,
and determine the difference between the two (=
oil clearance).

Clearance between support and shatft:
Standard
0.005 — 0.039 mm (0.0002 — 0.0015 in)
Limit
0.05 mm (0.0020 in)
e If oil clearance exceeds specifications, replace
rocker shaft support or shaft.

NOTE:
Replace rocker shaft support or shaft, whichever
shows greater amount of wear.

Rocker shaft support inside diameter:
22.005 — 22.026 mm (0.8663 — 0.8672 in)

Rocker shaft diameter:
21.987 — 22.000 mm (0.8656 — 0.8661 in)

3) If cam or valve contact surface of valve rocker
arm is worn or dented excessively, replace valve
rocker arm.

4) Check that valve rocker arm roller rotates
smoothly. If not, replace valve rocker arm.

2. VALVE ROCKER SHAFT

Visually check oil relief valve of shaft end for any
of the following abnormalities.

e Breaks in check ball body

e Foreign particles caught in valve spring

e Oil leakage at check ball

CAUTION:
Repair or replace valve rocker shaft as neces-
sary.



SERVICE PROCEDURE

(w3bo] 2-3a

3. Valve Rocker Assembly

D: ASSEMBLY

)

B2M1264G

(1) Valve rocker adjust screw (6) Plate (B) Lock hole
(2) Valve rocker nut (7) Rocker shaft
(3) Intake valve rocker arm (8) Rocker shaft support Tightening torque: N-m (kg-m, ft-Ib)
(4) Exhaust valve roker arm (9) Bolt T: 5+1 (0.5+0.1, 3.6+£0.7)
(5) Spring (A) Qil hole

1) Install adjuster screw and nut to valve rocker.
2) Arrange valve rocker arms, springs and shaft
supports in assembly order and insert valve rocker
shaft. Ensure that cutout portion of rocker shaft
faces oil holes (A) in shaft supports.

CAUTION:

Valve rocker arms, rocker shaft and shaft sup-
ports have identification marks. Ensure parts
with same markings are properly assembled.

3) Install valve rocker shaft securing bolts while
aligning shaft “lock” holes (B) with bolts.

27



2-3a [W3EQ]
3. Valve Rocker Assembly

SERVICE PROCEDURE

E: INSTALLATION

B2M1206F

(1) Valve rocker ASSY
(2) Knock pin
(3) Rocker cover gasket

(4) Rocker cover

1) Installation of valve rocker assembly
(1) Temporarily tighten bolts (a) through (d)
equally as shown in Figure.

CAUTION:

Do not allow valve rocker assembly to gouge
knock pins.

(2) Tighten bolts (e) through (h) to specified
torque.
(3) Tighten bolts (a) through (d) to specified
torque.
Tightening torque:
12+1N-m (1.2+0.1kg-m, 8.7+0.7ft-Ib)

(d)

(h) (f) (b)

B2M0382C
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Tightening torque: N-m (kg-m, ft-Ib)
T1: 5+1 (0.5+0.1, 3.6+0.7)
T2: 12+1 (1.2+0.1, 8.7+0.7)

2) Adjust the valve clearances. <Ref. to 2-2
[w7B1].>
3) Install rocker cover and connect PCV hose.




SERVICE PROCEDURE w4a2] 2-3a
4. Camshaft

4. Camshaft 2) Remove valve rocker assembly.

<Ref. to 2-3a [W3A0].>
A: REMOVAL
1. RELATED PARTS

1) Remove timing belt, camshaft sprockets and
related parts. <Ref. to 2-3a [W2A0].>

2. CAMSHAFT (LH)

H2M2358A

(1) Camshaft position sensor (3) Camshaft support (LH) (5) Camshaft (LH)

(2) Bolt (4) O-ring (6) Oil seal

1) Remove camshaft position sensor. 5) Remove camshaft (LH).

CAUTION: 6) Remove oil seal.

Do not damage the camshaft position sensor. CAUTION:

2) Remove oil level gauge guide attaching bolt. e Do not remove oil seal unless necessary.
3) Remove Camshaft Support (LH) e Do not SCI‘atCh jOUI’na| Surface When remov-
4) Remove camshaft support LH.Remove O-ring. ing oil seal.

29



2-3a [W4A3] SERVICE PROCEDURE

4. Camshaft

3. CAMSHAFT (RH)

&
B2M0385C
(1) Camshaft support (RH) (3) Camshaft (RH)
(2) O-ring (4) Oil seal

1) Remove camshaft support (RH).
2) Remove O-ring.

3) Remove camshaft (RH).

4) Remove oil seal.

CAUTION:

e Do not remove oil seal unless necessary.

e Do not scratch journal surface when remov-
ing oil seal.

B: INSPECTION
1. CAMSHAFT

1) Measure the bend, and repair or replace if nec-
essary.
Limit:

0.025 mm (0.0010 in)

G2M0137
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2) Check journal for damage and wear. Replace if
faulty.

3) Measure outside diameter of camshaft journal
and inside diameter of cylinder head journal, and
determine the difference between the two (= oil
clearance). If oil clearance exceeds specifications,
replace camshaft or cylinder head as necessary.



SERVICE PROCEDURE w4B2] 2-3a

4. Camshaft

Unit: mm (in)

ltemn Right-hand camshaft Front Center Rear
Left-hand camshatft Rear Center Front
. Standard 0.055 — 0.090 (0.0022 — 0.0035)
Clearance at journal —
Limit 0.10 (0.0039)
Camshaft journal O.D. 31.935 — 31.950 37.435 — 37.450 37.935 — 37.950
(1.2573 — 1.2579) (1.4738 — 1.4744) (1.4935 — 1.4941)
Journal hole LD 32.005 — 32.025 37.505 — 37.525 38.005 — 38.025
(1.2600 — 1.2608) (1.4766 — 1.4774) (1.4963 — 1.4970)

4) Check cam face condition; remove minor faults 2. CAMSHAFT SUPPORT

by grinding with oil stone. Measure the cam height

H; replace if the limit has been exceeded.
Cam height: H

Measure the thrust clearance of camshaft with dial
gauge. If the clearance exceeds the limit, replace
camshaft support.

Standard .
IN: 32.244 — 32.344 mm (1.2694 — 1.2734 Standard. .
in) 0.030— 0.260 mm (0.0012 — 0.0102 in)
EX: 31.964 — 32.064 mm (1.2584 — Limit:
1.2624 in) 0.35 mm (0.0138 in)
Limit

IN: 32.094 mm (1.2635 in)
EX: 31.814 mm (1.2525 in)

Cam base circle diameter A:
IN: 27.5 mm (1.083 in)
EX:27.0 mm (1.063 in)

Magnet base —
/]
/.
LT

G2M0139

B2M1209A
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2-3a [w4cl] SERVICE PROCEDURE
4. Camshaft

C: INSTALLATION
1. CAMSHAFT (LH)

H2M1565B

@) Camshaft (LH) (5) Bolt - Tightening torque: N-m (kg-m, ft-Ib)
(2) O-ring (6) Camshaft position sensor T1: 10 (1.0, 7)

(3) Camshaft support (LH) T2" 16 (1'6, 12)

(4) Oil seal : "

1) Apply a coat of engine oil to camshaft journals 6) Install oil level gauge guide bolt.

and install camshaft (LH). 7) Install camshaft position sensor.

2) Apply a coat of engine oil or grease to O-ring.
3) Install O-ring to camshaft support.

CAUTION:
Use a new O-ring.

4) Install camshaft support.

5) Apply a coat of grease to oil seal lips and install
oil seal on camshaft support by using ST1 and
ST2.

CAUTION:
Use a new oll seal.

ST1 499597000 OIL SEAL GUIDE
ST2 499587100 OIL SEAL INSTALLER

G2M0141
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SERVICE PROCEDURE

w4ac3] 2-3a
4. Camshaft

2. CAMSHAFT (RH)

B2M0385D

(1) Camshaft (RH)
(2) O-ring
(3) Camshaft support (RH)

(4) Oil seal

1) Apply a coat of engine oil to camshaft journals
and install camshaft (RH).

2) Apply a coat of engine oil or grease to O-ring.
3) Install O-ring to camshaft support.

CAUTION:
Use a new O-ring.

4) Install camshaft support.
5) Install oil seal by using ST1 and ST2.

CAUTION:
Use a new oil seal.

ST1 499597000 OIL SEAL GUIDE
ST2 499587100 OIL SEAL INSTALLER

G2M0143

33

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

3. RELATED PARTS

1) Install valve rocker assembly.

<Ref. to 2-3a [W3EOQ].>

2) Install timing belt, camshaft sprockets and
related parts.

<Ref. to 2-3a [W2CO0].>



2-3a [W5A1] SERVICE PROCEDURE

5. Cylinder Head

5. Cylinder Head

A: REMOVAL
1. RELATED PARTS

1) Release fuel pressure. <Ref. to 2-8 [W1B0].>
2) Drain engine coolant. <Ref. to 2-5 [W1A0].>
3) Remove V-belt.

4) Remove alternator and bracket.

5) Disconnect spark plug cords.

2. CYLINDER HEAD

6) Remove connector bracket attaching bolt.

7) Remove crankshaft position sensor and cam-
shaft position sensor.

8) Disconnect oil pressure switch connector.

9) Disconnect blow-by hose.

10) Remove EGR pipe. (AT vehicles only)

11) Remove intake manifold. <Ref. to 2-7
[W4AO0].>

12) Remove engine coolant pipe.

B2M0119G

(1) Cylinder head bolt (2) Cylinder head

1) Remove timing belt, camshaft sprocket and
related parts.

<Ref. to 2-3a [W2A0].>

2) Remove oil level gauge guide attaching bolt
(left hand only) and oil level gauge guide.

34

(3) Cylinder head gasket



SERVICE PROCEDURE wsA2] 2-3a
5. Cylinder Head

3) Remove cylinder head bolts in alphabetical 6) Remove cylinder head gasket.

sequence shown in Figure. CAUTION:

CAUTION: Do not scratch the mating surface of cylinder
Leave bolts (a) and (c) engaged by three or four head and cylinder block.

threads to prevent cylinder head from falling. 7) Similarly, remove right side cylinder head.

B2M0120D

4) While tapping cylinder head with a plastic
hammer, separate it from cylinder block.

5) Remove bolts (a) and (b) to remove cylinder
head.

B2M0120D
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2-3a [w5B0] SERVICE PROCEDURE
5. Cylinder Head

B: DISASSEMBLY

H2M1541E

(1) Rocker cover (3) Camshaft support (5) Oil seal

(2) Valve rocker ASSY (4) Camshaft

1) Remove rocker cover. 5) Set ST on valve spring. Compress valve spring
2) Remove valve rocker assembly. <Ref. to 2-3a and remove the valve spring retainer key. Remove
[W3AQ].> each valve and valve spring.

3) Remove camshaft and support. <Ref. to 2-3a ST 499718000 VALVE SPRING REMOVER
[WAAQ].> CAUTION:

4) Place cylinder head on ST.

ST 498267200 CYLINDER HEAD TABLE e Mark each valve to prevent confusion.

e Use extreme care not to damage the lips of
the intake valve oil seals and exhaust valve oll
seals.

B2M0386A

6) Removal of plug (cylinder head LH)

CAUTION:
Do not remove plug unless necessary.
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SERVICE PROCEDURE

wsc2] 2-3a
5. Cylinder Head

C: INSPECTION
1. CYLINDER HEAD

1) Make sure that no crack or other damage
exists. In addition to visual inspection, inspect
important areas by means of red lead check.
Also make sure that gasket installing surface
shows no trace of gas and water leaks.

2) Place cylinder head on ST.

ST 498267200 CYLINDER HEAD TABLE

3) Measure the warping of the cylinder head sur-
face that mates with crankcase by using a straight
edge and thickness gauge.

If the warping exceeds 0.05 mm (0.0020 in),
regrind the surface with a surface grinder.

Warping limit:

0.05 mm (0.0020 in)
Grinding limit:

0.1 mm (0.004 in)

Standard height of cylinder head:
98.3 mm (3.870 in)

CAUTION:

Uneven torque for the cylinder head bolts can
cause warping. When reassembling, pay spe-
cial attention to the torque so as to tighten
evenly.

Straight edge
R )

G2M0148
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2. VALVE SEAT

Inspect intake and exhaust valve seats, and cor-
rect the contact surfaces with valve seat cutter if
they are defective or when valve guides are
replaced.

Valve seat width: W
Intake
Standard 0.7 mm (0.028 in)
Limit 1.4 mm (0.055 in)
Exhaust
Standard 1.4 mm (0.055 in)
Limit 1.8 mm (0.071 in)

G2M0149

B2MO0074




2-3a [wsC3]
5. Cylinder Head

SERVICE PROCEDURE

3. VALVE GUIDE

1) Check the clearance between valve guide and
stem. The clearance can be checked by measur-
ing the outside diameter of valve stem and the
inside diameter of valve guide with outside and
inside micrometers 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 inner diameter:
6.000 — 6.012 mm (0.2362 — 0.2367 in)

=

Valve guide
B2MO0387A

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)

Micrometer

Center
Bottom

Valve

B2MO076A
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2) If the clearance between valve guide and stem
exceeds the specification, replace guide as fol-
lows:
(1) Place cylinder head on ST1 with the com-
bustion chamber upward so that valve guides
enter the holes in ST1.
(2) Insert ST2 into valve guide and press it
down to remove valve guide.
ST1 498267200 CYLINDER HEAD TABLE
ST2 499767200 VALVE GUIDE REMOVER

% e

G2M0150

(3) Turn cylinder head upside down and place
ST as shown in the Figure.
ST 499767000 VALVE GUIDE ADJUSTER

pIZ T2 2T

Valve guide

B2M0077B

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



SERVICE PROCEDURE

wsc3] 2-3a
5. Cylinder Head

(5) Put new valve guide, coated with sufficient
oil, in cylinder, and insert ST1 into valve guide.
Press in until the valve guide upper end is flush
with the upper surface of ST2.

ST1 499767200 VALVE GUIDE REMOVER
ST2 499767000 VALVE GUIDE ADJUSTER

B2MO388A

(6) Check the valve guide protrusion.

Valve guide protrusion: L
17.5 — 18.0 mm (0.689 — 0.709 in)

< Valve guide protrusion: L

Valve guide

\

B2MO077A
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(7) Ream the inside of valve guide with ST.
Gently rotate the reamer clockwise while press-
ing it lightly into valve guide, and return it also
rotating clockwise. After reaming, clean valve

guide to remove chips.

CAUTION:

e Apply engine oil to the reamer when ream-
ing.

e If the inner surface of the valve guide is torn,
the edge of the reamer should be slightly
ground with an oil stone.

e If the inner surface of the valve guide
becomes lustrous and the reamer does not
chips, use a new reamer or remedy the reamer.

ST 499767400 VALVE GUIDE REAMER

B2MO0078

(8) Recheck the contact condition between
valve and valve seat after replacing valve guide.



2-3a [wsc4] SERVICE PROCEDURE
5. Cylinder Head

4. INTAKE AND EXHAUST VALVE 5. VALVE SPRING
1) Inspect the flange and stem of valve, and 1) Check valve springs for damage, free length,
replace if damaged, worn, or deformed, or if “H” is and tension. Replace valve spring if it is not to the
less than the specified limit. specifications presented below.
H- 2) To measure the squareness of the valve spring,
Intake _stand the.spring on a surface plate and measure
Standard 1.0 mm (0.039 in) its deflection at the top using a try square.
Limit 0.8 mm (0.031 in) Free length 44.05 mm (L.7342 in)
Exhaust . Squareness 2.5°,1.9 mm (0.075 in)
Standard 1.2 mm (0.047 in) 174.6 — 2001 N
Limit 0.8 mm (0.031 in) (17.8 — 20.4 kg, 39.2 — 45.0 Ib)
Valve overall length: Tension/spring |/ 36.0 mm (1.417 in)
Intake height 405.0 — 458.0 N
101.0 mm (3976 /n) (41.3 — 46.7 kg, 91.1 — 103.0 Ib)

/ 28.2 mm (1.110 in)

Exhaust
101.2 mm (3.984 in)

450

+1
90°
-0 G2M0154

G2M0153

2) Put a small amount of grinding compound on
the seat surface and lap the valve and seat sur-
face. <Ref. to 2-3a [W5C2].> Install a new intake
valve oil seal after lapping.
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SERVICE PROCEDURE

wsce] 2-3a
5. Cylinder Head

6. INTAKE AND EXHAUST VALVE OIL
SEAL

Replace oil seal with new one, if lip is damaged or
spring out of place, or when the surfaces of intake
valve and valve seat are reconditioned or intake
valve guide is replaced.

1) Place cylinder head on ST1.

2) Press-fit oil seal to the specified dimension indi-
cated in the Figure by using ST2.

CAUTION:

e Apply engine oil to oil seal before press-fit-
ting.

e When press-fitting oil seal, do not use ham-
mer or strike in.

e Differentiate between intake valve oil seal
and exhaust valve oil seal by noting their dif-
ference in color.

ST1 498267200 CYLINDER HEAD TABLE
ST2 498857100 VALVE OIL SEAL GUIDE

Color of rubber part:
Intake [Black]
Exhaust [Brown]

Color of spring part:
Intake [Silver]
Exhaust [Silver]

B2M0389A
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2-3a [wsD0]
5. Cylinder Head

SERVICE PROCEDURE

D: ASSEMBLY

B2M0121D

(1) Oil seal

(2) Camshaft

(3) Camshaft support
(4) Valve rocker ASSY

(5) Rocker cover

1) Install plug (cylinder head LH) by using ST.
ST 499587100 OIL SEAL INSTALLER
2) Installation of valve spring and valve
(1) Place cylinder head on ST.
ST 498267200 CYLINDER HEAD TABLE
(2) Coat stem of each valve with engine oil and
insert valve into valve guide.

CAUTION:
When inserting valve into valve guide, use spe-
cial care not to damage the oil seal lip.

(3) Install valve spring and retainer.

CAUTION:

Be sure to install the valve springs with their
close-coiled end facing the seat on the cylinder
head.

42

Tightening torque: N-m (kg-m, ft-Ib)
T1: 5+1 (0.5+0.1, 3.6£0.7)
T2: 10 (1.0, 7)
T3: 12+1 (1.2+0.1, 8.7+0.7)
T4: 16 (1.6, 12)

(4) Set ST on valve spring.
ST 499718000 VALVE SPRING REMOVER

B2MO386A
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(5) Compress valve spring and fit valve spring
retainer key.

Painted face

@ ®
\ @@\T
Retainer

Painted face

B2M1210B

E: INSTALLATION
1. CYLINDER HEAD

(6) After installing, tap valve spring retainers
lightly with wooden hammer for better seating.
3) Install camshaft and support.
<Ref. to 2-3a [W4CO0].>
4) Install valve rocker assembly.
<Ref. to 2-3a [W3EOQ].>
5) Install rocker cover.

B2M0119C

(1) Cylinder head gasket (2) Cylinder head

1) Install cylinder head and gaskets on cylinder
block.

CAUTION:
Use new cylinder head gaskets.
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(3) Cylinder head bolt
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2) Tighten cylinder head bolts.
(1) Apply a coat of engine oil to washers and
bolt threads.
(2) Tighten all bolts to 29 N-m (3.0 kg-m, 22
ft-Ib) in alphabetical sequence.
Then tighten all bolts to 69 N-m (7.0 kg-m, 51
ft-Ib) in alphabetical sequence.
(3) Back off all bolts by 180° first; back them off
by 180° again.
(4) Tighten bolts (a) and (b) to 34 N-m (3.5
kg-m, 25 ft-Ib).
(5) Tighten bolts (c), (d), (e) and (f) to 15 N-m
(1.5 kg-m, 11 ft-Ib).
(6) Tighten all bolts by 80 to 90° in alphabetical
sequence.

CAUTION:
Do not tighten bolts more than 90°.

(7) Further tighten all bolts by 80 to 90° in
alphabetical sequence.

CAUTION:
Ensure that the total “re-tightening angle” [in
the former two steps], do not exceed 180°.

(d)

B2M0120C

3) Install oil level gauge guide attaching bolt (left
side only).

4) Install timing belt,
related parts.

<Ref. to 2-3a [W2C0].>

camshaft sprocket and
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2. RELATED PARTS

CAUTION:
Be careful not to scratch the mating surface of
cylinder block and oil pump.

1) Install engine coolant pipe.

2) Install intake manifold. <Ref. to 2-7 [W4D0].>
3) Connect blow-by hose.

4) Install EGR pipe. (AT vehicles only)

5) Connect oil pressure switch connector.

6) Install crankshaft position sensor and camshatft
position sensor.

7) Install connector bracket attaching bolt.

8) Connect spark plug cords.

9) Install alternator and bracket.

10) Install V-belt.

11) Remove ENGINE STAND (ST).
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6. Cyllnder Block <Ref. to 2-3a [W2A0].>
2) Remove intake manifold and cylinder head.
A: REMOVAL <Ref. to 2-3a [W5A0].>

1. RELATED PARTS

1) Remove timing belt, camshaft sprocket and
related parts.

2. OIL PUMP AND WATER PUMP

B2M1767A

(1) Clutch housing cover (MT (4) Oil separator cover
vehicles only) (5) Water by-pass pipe

(2) Flywheel (MT vehicles only) (6) Water pump

(3) Drive plate (AT vehicles only) (7) Oil pump

1) Remove clutch housing cover. (MT vehicles
only)
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(8) OQil pan
(9) Oil strainer
(10) Baffle plate
(11) Oil filter
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2) Remove flywheel or drive plate.
To lock crankshaft use ST.
ST 498497100 CRANKSHAFT STOPPER

G2M0161

3) Remove oil separator cover.

4) Remove water by-pass pipe.

5) Remove water pump.

6) Remove oil pump from cylinder block.

Use a flat-bladed screwdriver as shown in Figure
when removing oil pump.

CAUTION:
Be careful not to scratch the mating surface of
cylinder block and oil pump.

Flat-bladed
screwdriver

S2M0722A
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7) Removal of oil pan
(1) Turn cylinder block with #2 and #4 piston
sides facing upward.
(2) Remove bolts which secure oil pan to cylin-
der block.
(3) Insert a oil pan cutter blade between cylin-
der block-to-oil pan clearance and remove oil
pan.

CAUTION:
Do not use a screwdriver or similar tool in
place of oil- pan cutter.

G2M0163

8) Remove olil strainer stay.
9) Remove oil strainer.

10) Remove baffle plate.
11) Remove oil filter.
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B: DISASSEMBLY

1. PISTON PIN AND CYLINDER BLOCK CONNECTING BOLT

(3)
(5)

(4)

%ﬁ@

(1)

B2M1002A

(1) Service hole plug
(2) Service hole cover

(3) Gasket
(4) Circlip

1) Remove service hole cover and service hole
plugs using hexagon wrench (14 mm).

2) Rotate crankshaft to bring #1 and #2 pistons to
bottom dead center position, then remove piston
circlip through service hole of #1 and #2 cylinders.
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(5) Piston pin

3) Draw out piston pin from #1 and #2 pistons by
using ST.
ST 499097500 PISTON PIN REMOVER

CAUTION:
Be careful not to confuse original combination
of piston, piston pin and cylinder.

G2M0166
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4) Similarly remove piston pins from #3 and #4
pistons by using ST.
ST 499097500 PISTON PIN REMOVER

G2M0166

CYLINDER BLOCK

5) Remove bolts which connect cylinder block on
the side of #2 and #4 cylinders.

6) Back off bolts which connect cylinder block on
the side of #1 and #3 cylinders two or three turns.

B2M1319D

(1) Bolt
(2) Cylinder block (RH)
(3) Cylinder block (LH)

(4) Rear oil seal
(5) Crankshaft

1) Set up cylinder block so that #1 and #3 cylin-
ders are on the upper side, then remove cylinder
block connecting bolts.

2) Separate left-hand and
blocks.

CAUTION:
When separating cylinder block, do not allow
the connecting rod to fall and damage the cyl-
inder block.

right-hand cylinder

(6) Connecting rod
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(7) Crankshaft bearing
(8) Piston

3) Remove rear oil seal.

4) Remove crankshaft together with connecting
rod.

5) Remove crankshaft bearings from cylinder
block using hammer handle.

CAUTION:
Do not confuse combination of crankshaft
bearings. Press bearing at the end opposite to
locking lip.
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6) Draw out each piston from cylinder block using
wooden bar or hammer handle.

CAUTION:
Do not confuse combination of piston and cyl-
inder.

3. CRANKSHAFT AND PISTON

B2M1320G

(1) Connecting rod cap
(2) Connecting rod bearing

(3) Topring
(4) Second ring

1) Remove connecting rod cap.
2) Remove connecting rod bearing.

CAUTION:

Arrange removed connecting rod, connecting
rod cap and bearing in order to prevent confu-
sion.

3) Remove piston top and second rings using the
piston ring expander.
4) Remove the oil ring by hand.

CAUTION:
Arrange the removed piston rings in good
order to prevent confusion.

5) Remove circlip.

C: INSPECTION
1. CYLINDER BLOCK

1) Check for cracks and damage visually.
Especially, inspect important parts by means of red
lead check.

2) Check the oil passages for clogging.
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(5) OQilring
(6) Circlip

3) Inspect crankcase surface that mates with cyl-
inder 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 (7.91 in)
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2. CYLINDER AND PISTON

1) The cylinder bore size is stamped on the cylin-
der block’s front upper surface.

CAUTION:
Measurement should be performed at a tem-
perature 20°C (68°F).

NOTE:

Standard sized pistons are classified into two
grades, “A” and “B”. These grades should be used
as a guide line in selecting a standard piston.

Standard diameter:
A: 96.905 — 96.915 mm (3.8151 — 3.8155
in)
B: 96.895 — 96.905 mm (3.8148 — 3.8151
in)

Main journal size mark
Cylinder block RH-LH

%1 combination mark

#5— ) LB

w53 )]

#3—r_]

#0 —-[:] (o] [{:}:#4 cylinder bore size mark
#1—1 1| =] | {mte—#2 cylinder bore size mark

#1 cylinder bore size mark
#3 cylinder bore size mark

H2M1732A
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2) How to measure the inner diameter of each
cylinder Measure the inner diameter of each cylin-
der in both the thrust and piston pin directions at
the heights shown in the Figure, using a cylinder
bore gauge.

CAUTION:
Measurement should be performed at a tem-
perature 20°C (68°F).

Taper:
Standard
0.015 mm (0.0006 in)
Limit
0.050 mm (0.0020 in)
Out-of-roundness:
Standard
0.010 mm (0.0004 in)
Limit
0.050 mm (0.0020 in)

A: Thrust direction
B: Piston pin direction

_—10 (0.39)

45 (1.77
| [ —45(1.77)

| |80 (3.15)

L—115 (4.53)

Unit: mm (in)

G2M0170

3) When piston is to be replaced due to general or
cylinder wear, determine a suitable sized piston by
measuring the piston clearance.
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4) How to measure the outer diameter of each
piston Measure the outer diameter of each piston
at the height shown in the Figure. (Thrust direction)

CAUTION:
Measurement should be performed at a tem-
perature of 20°C (68°F).

Piston grade point H:
40.0 mm (1.575 in)

Piston outer diameter:

Standard
A: 96.885 — 96.895 mm (3.8144 — 3.8148
in)
B: 96.875 — 96.885 mm (3.8140 — 3.8144
in)

0.25 mm (0.0098 in) oversize

97.115 — 97.145 mm (3.8234 — 3.8246 in)
0.50 mm (0.0197 in) oversize

97.365 — 97.395 mm (3.8333 — 3.8344 in)

B2M1305A

5) Calculate the clearance between cylinder and
piston.

CAUTION:
Measurement should be performed at a tem-
perature of 20°C (68°F).

Cylinder to piston clearance at 20°C (68°F):
Standard
0.010 — 0.030 mm (0.0004 — 0.0012 in)
Limit
0.050 mm (0.0020 in)
6) Boring and honing
(1) If the value of taper, out-of-roundness, or
cylinder- to-piston clearance measured exceeds
the specified limit or if there is any damage on
the cylinder wall, rebore it to use an oversize
piston.

CAUTION:

When any of the cylinders needs reboring, all
other cylinders must be bored at the same
time, and use oversize pistons. Do not perform
boring on one cylinder only, nor use an over-
size piston for one cylinder only.
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(2) If the cylinder inner diameter exceeds the
limit after boring and honing, replace the crank-
case.

CAUTION:

Immediately after reboring, the cylinder diam-
eter may differ from its real diameter due to
temperature rise. Thus, pay attention to this
when measuring the cylinder diameter.

Limit of cylinder enlarging (boring):
0.5 mm (0.020 in)

3. PISTON AND PISTON PIN

1) Check pistons and piston pins for damage,
cracks, and wear and the piston ring grooves for
wear and damage. Replace if defective.

2) Measure the piston-to-cylinder clearance at
each cylinder. <Ref. to 2-3a [W6C2].> If any of the
clearances is not to specification, replace the pis-
ton or bore the cylinder to use an oversize piston.
3) Make sure that piston pin can be inserted into
the piston pin hole with a thumb at 20°C (68°F).
Replace if defective.

Standard clearance between piston pin and
hole in piston:
Standard
0.004 — 0.010 mm (0.0002 — 0.0004 in)
Limit
0.020 mm (0.0008 in)

B2M1401

Micrometer

B2M0084A
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4) Check circlip installation groove on the piston
for burr. If necessary, remove burr from the groove
so that piston pin can lightly move.

Remove burr.\

B2M0420A

5) Check piston pin circlip for distortion, cracks
and wear.

4. PISTON RING

1) If piston ring is broken, damaged, or worn, or if
its tension is insufficient, or when the piston is
replaced, replace piston ring with a new one of the
same size as the piston.

CAUTION:

e “R”is marked on the end of the top and sec-
ond rings. When installing the rings to the
piston, face this mark upward.

G2M0623

e The oil ring is a combined ring consisting of
two rails and a spacer in between. When
installing, be careful to assemble correctly.

R mark
Top ring
R mark
Second ring W
RNZ2P Upper rail
Oil ring Spacer
D Lower rail
G2M0624
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2) Squarely place piston ring and oil ring in
cylinder, and measure the piston ring gap with a
thickness gauge.

Unit: mm (in)
Standard Limit
. 0.20 — 0.35
Top ring (0.0079 — 0.0138) 1.0 (0.039)
Piston Second 0.20 — 0.50
ring gap |[ring (0.0079 — 0.0197) 1.0 (0.039)
Qil ring 0.20 — 0.70
rail (0.0079 — 0.0276) 1.5(0.059)
;;;;;;;;;;; e \_\_&_4?
<

G2M0174

3) Measure the clearance between piston ring and
piston ring groove with a thickness gauge.

CAUTION:
Before measuring the clearance, clean the pis-
ton ring groove and piston ring.

Unit: mm (in)
Standard Limit
N 0.040 — 0.080
earance 1oy ring (0.0016 — 0.15 (0.0059)
between pis- 0.0031)
ton ring and 0 036 0.070
. t . . — .
Fg":) ;’\r/‘e”“g ﬁr‘fcond 0.0012 — | 0.15 (0.0059)
9 0.0028)
—

Thickness gauge

B2M1402A

5. CONNECTING ROD

1) Replace connecting rod, if the large or small
end thrust surface is damaged.
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2) Check for bend or twist using a connecting rod
aligner. Replace connecting rod if the bend or twist
exceeds the limit.

Limit of bend or twist per 100 mm (3.94 in) in
length:
0.10 mm (0.0039 in)

Connecting rod

B2M1005A

3) Install connecting rod fitted with bearing to
crankshaft and measure the side clearance (thrust
clearance). Replace connecting rod if the side
clearance exceeds the specified limit.

Connecting rod side clearance:
Standard
0.070 — 0.330 mm (0.0028 — 0.0130 in)
Limit
0.4 mm (0.016 in)

G2M0176

4) Inspect connecting rod bearing for scar,
peeling, seizure, melting, wear, etc.

5) )Measure the oil clearance on individual con-
necting rod bearings by means of plastigauge. If
any oil clearance is not within specification, replace

the defective bearing with a new one of standard
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size or undersize as necessary. (See the table
below.)

Connecting rod oil clearance:
Standard
0.015 — 0.045 mm (0.0006 — 0.0018 in)

Limit

0.05 mm (0.0020 in)

Unit: mm (in)
Bearing size .
Bearing (Thickness at cen- Outer d|amgter of
crank pin
ter)
Standard 1.492 — 1.501 51.984 — 52.000
(0.0587 — 0.0591) | (2.0466 — 2.0472)
(OodgiZ) 1.510 — 1.513 51.954 — 51.970
o (0.0594 — 0.0596) | (2.0454 — 2.0461)
undersize
(000'830) 1.520 — 1.523 51.934 — 51.950
o (0.0598 — 0.0600) | (2.0446 — 2.0453)
undersize
(006338) 1.620 — 1.623 51.734 — 51.750
o (0.0638 — 0.0639) | (2.0368 — 2.0374)
undersize

6) Inspect bushing at connecting rod small end,
and replace if worn or damaged. Also measure the
piston pin clearance at the connecting rod small
end.

Clearance between piston pin and bushing:
Standard
0 — 0.022 mm (0 — 0.0009 in)
Limit
0.030 mm (0.0012 in)

B2M0085

Micrometer

B2MO084A
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7) Replacement procedure is as follows.
(1) Remove bushing from connecting rod with
ST and press.
ST 499037100 CONNECTING ROD BUSH-
ING REMOVER AND
INSTALLER

N——r

\

G2M0177

(2) Press bushing with ST after applying oil on
the periphery of bushing.
ST 499037100 CONNECTING ROD BUSH-
ING REMOVER AND
INSTALLER

N——

\

G2M0177

(3) Make two 3 mm (0.12 in) holes in bushing.
Ream the inside of bushing.

(4) After completion of reaming, clean bushing
to remove chips.

6. CRANKSHAFT AND CRANKSHAFT
BEARING

1) Clean crankshaft completely and check for
cracks by means of red lead check etc., and
replace if defective.

2) Measure the crankshaft bend, and correct or
replace if it exceeds the limit.

54

CAUTION:

If a suitable V-block is not available, install #1
and #5 crankshaft bearing on cylinder block,
position crankshaft on these bearings and
measure crankshaft bend using a dial gauge.

Crankshaft bend limit:
0.035 mm (0.0014 in)

Dial gauge

G2M0178

3) Inspect the crank journal and crank pin for
wear. If not to specifications, replace bearing with
an undersize one, and replace or recondition
crankshaft as necessary. When grinding crank
journal or crank pin, finish them to the specified
dimensions according to the undersize bearing to
be used.

Crank pin and crank journal:
Out-of-roundness
0.030 mm (0.0012 in) or less
Taper limit
0.07 mm (0.0028 in)
Grinding limit
0.25 mm (0.0098 in)

G2M0179
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Unit: mm (in)

Crank journal diameter

Crank pin diameter

#1, #5 #2, #3, #4
Journal O.D 59.992 — 60.008 59.992 — 60.008 51.984 — 52.000
= (2.3619 — 2.3625) (2.3619 — 2.3625) (2.0466 — 2.0472)
Standard i i
f‘fh?!?r?eifit 1.998 —2.011 2.000 — 2.013 1.492 — 1.501
center) (0.0787 — 0.0792) (0.0787 — 0.0793) (0.0587 — 0.0591)
Journal O.D 59.962 — 59.978 59.954 — 59.970 51.954 — 51.970
0.03 (0.0012) " (2.3607 — 2.3613) (2.3604 — 2.3610) (2.0454 — 2.0461)
undersize ?Teh?g;r?ez'szzt 2.017 — 2.020 2.019 — 2.022 1,510 — 1.513
center) (0.0794 — 0.0795) (0.0795 — 0.0796) (0.0594 — 0.0596)
Journal O.D 59.934 — 59.950 59.934 — 59.950 51.934 — 51.950
0.05 (0.0020) _ (2.3596 — 2.3602) (2.3596 — 2.3602) (2.0446 — 2.0453)
: . Bearing size
undersize (Thickness at 2.027 —2.030 2.029 — 2.032 1.520 — 1.523
center) (0.0798 — 0.0799) (0.0799 — 0.0800) (0.0598 — 0.0600)
Journal O.D 59.742 — 59.758 59.734 — 59.750 51.734 — 51.750
0.25 (0.0098) - (2.3520 — 2.3527) (2.3517 — 2.3524) (2.0368 — 2.0374)
undersize ?Teh?ﬂ.?r?ei'szit 2.127 — 2.130 2.129 — 2.132 1.620 — 1.623
center) (0.0837 — 0.0839) (0.0838 — 0.0839) (0.0638 — 0.0639)

O.D. ... Outer Diameter

4) Measure the thrust clearance of crankshaft at
center bearing. If the clearance exceeds the limit,

replace bearing.

Crankshatft thrust clearance:

Standard

0.030 — 0.115 mm (0.0012 — 0.0045 in)

Limit

0.25 mm (0.0098 in)
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5) Inspect individual crankshaft bearings for signs
of flaking, seizure, melting, and wear.

6) Measure the oil clearance on each crankshaft
bearing by means of plastigauge. If the measure-
ment is not within the specification, replace defec-
tive bearing with an undersize one, and replace or
recondition crankshaft as necessary.

Unit: mm (in)

Crankshaft oil clearance

0.003 — 0.030

Standard il (0.0001 — 0.0012)
#2 #3 #4 0.010 — 0.033

L (0.0004 — 0.0013)
Limit #1, #3, #5 0.040 (0.0016)
#2, #4 0.035 (0.0014)
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D: ASSEMBLY
1. CRANKSHAFT AND PINION

B2M1320H

@)
@)
®)
4)

Connecting rod bearing
Connecting rod
Connecting rod cap

Oil ring

(5) Second ring
(6) Topring
(7) Circlip

1) Install connecting rod bearings on connecting
rods and connecting rod caps.

CAUTION:
Apply oil to the surfaces of the connecting rod
bearings.

2) Install connecting rod on crankshaft.

CAUTION:
Position each connecting rod with the side
marked facing forward.

3) Install connecting rod cap with connecting rod
nut. Ensure the arrow on connecting rod cap faces
the front during installation.

CAUTION:

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

e When tightening the connecting rod nuts,
apply oil on the threads.

56

Tightening torque: N-m (kg-m, ft-Ib)
T: 44+2 (4.5+0.2, 32.5+1.4)

4) Installation of piston rings and oil ring

CAUTION:

e Ensure ring gaps do not face the same direc-
tion.

e Ensure ring gaps are not within the piston
skirt area.

(1) Install oil ring spacer, upper rail and lower
rail in this order by hand. Then install second
ring and top ring with a piston ring expander.
(2) Position the top ring gap at A or B in the
Figure.

(3) Position the second ring gap at 180° on the
reverse side for the top ring gap.

180°

B2M1211A
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(4) Position the upper rail gap at C or D in the
Figure.

(5) Position the expander gap the at 180° of the
reverse side for the upper rail gap.

(6) Position the lower rail gap at E or F in the
Figure.

250 35°

B2M1212A

2. CYLINDER BLOCK

5) Install circlip.

Install circlips in piston holes located opposite ser-
vice holes in cylinder block, when paositioning all
pistons in the corresponding cylinders.

CAUTION:
Use new circlips.

#4

B2M1403A

B2M1321D

(1) Crankshaft bearing (5) Bolt
(2) Crankshaft ASSY (6) Bolt
(3) Cylinder block (LH) (7) Rear oil seal

(4) Cylinder block (RH)

1) Install ST to cylinder block, then install crank-
shaft bearings.
ST 499817000 ENGINE STAND
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Tightening torque: N-m (kg-m, ft-Ib)
T1: 252 (2.5£0.2, 18.1+1.4)
T2: 473 (4.8£0.3, 34.7£2.2)

CAUTION:

Remove oil the mating surface of bearing and
cylinder block before installation. Also apply a
coat of engine oil to crankshaft pins.
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2) Position crankshaft on the cylinder block (LH). 6) Tighten 8 mm and 6 mm cylinder block connect-
3) Apply fluid packing to the mating surface of #1 ing bolts in alphabetical order or shown in Figure.
gnl?nﬁircgllgcdker block, and position it on #2 and #4 Tightening torque:

y ' (A) — (G): 25+2 N-m (2.5+0.2 kg-m,
CAUTION: 18.1+1.4 ft-Ib)

Do not allow fluid packing to jut into O-ring (H): 6.4 N-m (0.65 kg-m, 4.7 ft-Ib)

grooves, oil passages, bearing grooves, etc.

Fluid packing: (G)
THREE BOND 1215 or equivalent

Fluid packing \

B2MOO89E

7) Install rear oil seal by using ST1 and ST2.
ST1 499597100 OIL SEAL GUIDE
ST2 499587200 OIL SEAL INSTALLER

G2M0185

4) Temporarily tighten 10 mm cylinder block con-
necting bolts in alphabetical order or shown in Fig- Are—

ure. FIwaeeI attaching bolt ‘ Rear ~°", s\eal
IEQY )
\ |

G2M0186

B2M0088D

5) Tighten 10 mm cylinder block connecting bolts
in alphabetical order.
Tightening torque:

47+3 N-m (4.8+0.3 kg-m, 34.7+2.2 ft-Ib)

B2M0088D
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3. PISTON AND PISTON PIN (#1 AND #2)

i;jg@ @) -

B2M1322D

@) P!ston ) ) Gaslfet Tightening torque: N-m (kg-m, ft-Ib)

(2) Piston pin (5) Service hole plug T 6947 (7.0+0.7, 50.6+5.1)

(3) Circlip

1) Installing piston 2) Installing piston pin
(1) Turn cylinder block so that #1 and #2 cylin- (1) Insert ST3 into service hole to align piston
ders face upward. pin hole with connecting rod small end.

(2) Using ST1, turn crankshaft so that #1 and .
4 . d b dead CAUTION:
connecting rods are set at bottom dead cen- Apply a coat of engine oil to ST3 before inser-

ter. tion.
ST1 499987500 CRANKSHAFT SOCKET

(3) Apply a coat of engine oil to pistons and ST3 499017100 PISTON PIN GUIDE
cylinders and insert pistons in their cylinders by
using ST2.

ST2 498747100 PISTON GUIDE

G2M0189

(2) Apply a coat of engine oil to piston pin and
insert piston pin into piston and connecting rod
through service hole.

S2MO0306A
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2-3a [weD4] SERVICE PROCEDURE
6. Cylinder Block

(3) Install circlip. (4) Install service hole plug and gasket.
CAUTION: CAUTION:
Use new circlips. Use a new gasket and apply a coat of fluid

packing to it before installation.

Fluid packing:
THREE BOND 1215 or equivalent

G2M0190

4. PISTON AND PISTON PIN (#3 AND #4)

B2M1323D

g; gsion ; EZ; gervice :o:e plug Tightening torque: N-m (kg-m, ft-Ib)
iston pin ervice hole cover

(3) Circlip P T1: 6.4 (0.65, 4.7)

(4) Gasket T2: 69+7 (7.0£0.7, 50.6+5.1)

Turn cylinder block so that #3 and #4 cylinders face
upward. Using the same procedures as used for #1
and #2 cylinders, install pistons and piston pins.
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SERVICE PROCEDURE [weE1] 2-3a

6. Cylinder Block

E:

INSTALLATION

1. OIL PUMP AND WATER PUMP

@)
@)
©)
(4)
®)
(6)
@)

B2M17678
B{;\f‘fle plate (8 Oil pump Tightening torque: N-m (kg-m, ft-Ib)
Oil strainer (9) Water pump T1: 5 (0.5, 3.6)
Oil pan (10) Water by-pass pipe T2" od '0,65' g
Oil separater cover (12) il filter T3'- 1-0 ((10 ,7) .7)

Drive plate (AT vehicles only)
Flywheel (MT vehicles only)
Clutch housing cover (MT
vehicles only)

T4: 72+3 (7.3+0.3, 52.8+2.2)
T5: First 12+2 (1.2+0.2, 8.7+1.4)

Second 12+2 (1.2+0.2,
8.7+1.4)
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2-3a [WeE1] SERVICE PROCEDURE

6. Cylinder Block

1) Install baffle plate.

2) Install oil strainer and O-ring

3) Install oil strainer stay.

4) Apply fluid packing to matching surfaces and
install oil pan.

Fluid packing:
THREE BOND 1215 or equivalent

Fluid packing

G2M0084

5) Apply fluid packing to matching surfaces and
install oil separator cover.
Fluid packing:

THREE BOND 1215 or equivalent

Fluid packing

G2M0194
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6) Install flywheel or drive plate.
To lock crankshaft, use ST.
ST 498497100 CRANKSHAFT STOPPER

G2M0161

7) Install housing cover.

8) Installation of oil pump
(1) Discard front oil seal after removal. Replace
with a new one by using ST.

ST 499587100 OIL SEAL INSTALLER

S2M0235




SERVICE PROCEDURE

WeE2] 2-3a
6. Cylinder Block

(2) Apply fluid packing to matching surface of
oil pump.
Fluid packing:
THREE BOND 1215 or equivalent

B2M0390A

(3) Install oil pump on cylinder block. Be care-
ful not to damage oil seal during installation.

CAUTION:

e Do not forget to install O-ring and seal when
installing oil pump.

e Align flat surface of oil pump’s inner rotor
with crankshaft before installation.

9) Install water pump and gasket.

CAUTION:

e Be sure to use a new gasket.

e When installing water pump, tighten bolts in
two stages in alphabetical sequence as shown
in Figure.

H2M1568B
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10) Install water pipe.
11) Install oil filter.

2. RELATED PARTS

1) Install cylinder head and intake manifold.
<Ref. to 2-3a [W5EOQ].>
2) Install timing belt,
related parts.

<Ref. to 2-3a [W2CO0].>

camshaft sprocket and



2-3a [K100]
1. Engine Trouble in General

DIAGNOSTICS

1. Engine Trouble
NOTE:

in General

“RANK” shown in the chart refer to the possibility of reason for the trouble in order (“Very often” to “Rarely”)

A — Very often
B — Sometimes
C — Rarely

TROUBLE

PROBLEM PARTS, ETC.

POSSIBLE CAUSE

RANK

1.Engine will not start

1) Starter does not turn.

e Starter

e Defective battery-to-starter harness

e Defective starter switch

e Defective inhibitor switch or neutral switch

e Defective starter

e Battery

e Poor terminal connecton

e Run-down battrey

e Defective charging system

e Friction

e Seizure of crankshaft and connecting rod bearing

e Seized camshaft

e Seized or stuck piston and cylinder

2) Initial combustion does

e Starter

e Defective starter

not occur.

e Fuel injection system (Ref. to

2-7 On-Board Diagnostics Il System.)

e Fuel line

e Defective fuel pump and relay

e Lack of or insufficient fuel

e Belt

e Defective

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

3) Initial combustion occur.

e Fuel injection system (Ref. to

2-7 On-Board Diagnostics Il System.)

e Intake system

e Defective intake manifold gasket

e Defective throttle body gasket

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Belt e Defective

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

W TO@IOOIOOOT|T(@IO|O@|T[(>WTOITOMO|IOOIO|T T ITI>>IO0O0O|O0TI>|I>TIO|O|@
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DIAGNOSTICS [K100]

1. Engine Trouble in General

2-3a

TROUBLE

PROBLEM PARTS, ETC.

| POSSIBLE CAUSE

RANK

4) Engine stalls after initial
combustion.

Fuel injection system (Ref. to 2-7 On-Board Diagnostics Il System.)

>

e Intake system

e Loosened or cracked intake uct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Dirty air cleaner element

e Fuel line e Clogged fuel line
e Lack of or insufficient fuel
e Belt e Defective

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

2. Rough idle and engine
stall.

Fuel injection system (Ref. to 2-7 On-Board Diagnostics Il System.)

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filter cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Belt e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

e Lubrication system

e Incorrect oil pressure

e Defective rocker cover gasket

e Cooling system

e Overheating

e Others

e Malfunction of evaporative emission control system

e Stuck or damaged throttle valve

e Accelerator cable out of adjustment

O|T(>O0|0(W|T|>W|TOPT|T@ O[T OIOO|TIO@ TS >|IE@TO|TIOMO|IOOOT @ ITIOO|TTO|IO|®E

65



2-3a [K100]

1. Engine Trouble in General

DIAGNOSTICS

TROUBLE

PROBLEM PARTS, ETC.

POSSIBLE CAUSE

RANK

3. Low output, hesitation and
poor acceleration.

e Fuel injection system (Ref. to 2-7 On-Bard Diagnostics Il System.)

>

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filter cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Belt e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

e Lubrication system

e Incorrect oil pressure

e Cooling system

e Overheating

e Over cooling

e Others

e Malfunction of evaporative emission control system

4. Surging.

e Fuel injection system (Ref. to

2-7 On-Board Diagnostics Il System.)

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filter cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of or insufficient fuel

e Belt e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

e Cooling system

e Overheating

e Others

e Malfunction of evaporative emission control system

OWTIZ>OOO0|00O0B|T|O|T|(®|T|W|W T E|>>>>>O00FE>OPOEP®E T EEO|ENEM>0E®@EN®E>>
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DIAGNOSTICS

[K100]

2-3a

1. Engine Trouble in General

TROUBLE

PROBLEM PARTS, ETC.

POSSIBLE CAUSE

RANK

5. Engine does not return to
idle.

Fuel injection system (Ref. to 2-7 On-Board Diagnostics Il System.)

>

e Intake system

e Loosened or cracked vacuum hose

e Others

e Stuck or damaged throttle valve

e Accelerator cable out of adjustment

6. Dieseling (Run-on)

e Fuel injection system (Ref. to

2-7 On-Board Diagnostics Il System.)

e Cooling system

e Overheating

e Others

e Malfunction of evaporative emission control system

7. After burning in exhaust
system.

e Fuel injection system (Ref. to

2-7 On-Board Diagnostics Il System.)

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective PCV valve

e Loosened oil filter cap

e Belt

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Lubrication system

e Incorrect oil pressure

e Cooling system

e Over cooling

e Others

e Malfunction of evaporative emission control system

8. Knocking.

e Fuel injection system (Ref. to

2-7 On-Board Diagnostics Il System.)

e Intake system

e Loosened oil filter cap

e Belt

e Defective timing

e Compression

e Incorrect valve clearance

e Incorrect valve timing

e Cooling system

e Overheating

9. Excessive engine oil con-
sumption.

e Intake system

e Loosened or cracked PCV hose

e Defective PCV valve

e Loosened oil filter cap

e Compression

e Defective valve stem

e Worn or stuck piston rings, cylinder and piston

e Lubrication system

e Loosened oil pump attaching bolts and defective
gasket

TI>>OE>I>POPTIS>IOMOO>IOO0O0TO|IO@PIOITEIOO|> T NEM> T > >

e Defective oll filter seal

e Defective crankshaft oil seal

e Defective rocker cover gasket

e Loosened oil drain plug or defective gasket

e Loosened oil pan fitting bolts or defective oil pan

(0|0 ||
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2-3a [K100]

1. Engine Trouble in General

DIAGNOSTICS

TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK

10. Excessive fuel consump- | e Fuel injection system (Ref. to 2-7 On-Board Diagnostics Il System.) A
tion. e Intake system e Dirty air cleaner element A
e Belt e Defective timing B

e Compression e Incorrect valve clearance B

e Loosened spark plugs or defective gasket C

e Loosened cylinder head bolts or defective gasket C

e Improper valve seating B

e Defective valve stem C

e Worn or broken valve spring C

e Worn or stuck piston rings, cylinder and piston B

e Incorrect valve timing B

e Lubrication system e Incorrect oil pressure C

e Cooling system e Over cooling C

e Others e Accelerator cable out of adjustment B
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DIAGNOSTICS

[K200] 2-3a
2. Engine Noise

2. Engine Noise

Type of sound

Condition

Possible cause

Regular clicking sound

Sound increases as engine
speed increases.

Valve mechanism is defective.
e Incorrect valve clearance

e Worn valve rocker

e Worn camshaft

eBroken valve spring

medium (1,000 to 2,000 rpm).

. . e Worn crankshaft main bearing
Oil pressure is low. ) . .
e Worn connecting rod bearing (big end)
Heavy and dull clank X
. . e Loose flywheel mounting bolts
Oil pressure is normal. . -
e Damaged engine mounting
e Ignition timing advanced
High-pitched clank Sound is noticeable when e Accumulation of carbon inside combustion chamber
(Spark knock) accelerating with an overload. |e Wrong spark plug
e Improper gasoline
Sound is reduced when fuel
Clank when engine speed is injector connector of noisy cyl- | @ Worn crankshaft main bearing

inder is disconnected.
(NOTE¥)

Worn bearing at crankshaft end of connecting rod

Knocking sound when engine
is operating under idling speed
and engine is warm.

Sound is reduced when fuel
injector connector of noisy cyl-
inder is disconnected.
(NOTE?*)

Worn cylinder liner and piston ring
Broken or stuck piston ring
Worn piston pin and hole at piston end of connecting rod

Sound is not reduced if each
fuel injector connector is dis-
connected in turn. (NOTE?*)

Unusually worn valve lifter
Worn cam gear
Worn camshaft journal bore in crankcase

Squeaky sound

Insufficient generator lubrication

Rubbing sound

Defective generator brush and rotor contact

Gear scream when starting
engine

Defective ignition starter switch
Worn gear and starter pinion

Sound like polishing glass with
a dry cloth

Loose drive belt
Defective engine coolant pump shaft

Hissing sound

Loss of compression
Air leakage in air intake system, hoses, connections or
manifolds

Timing belt noise

e Loose timing belt
e Belt contacting case/adjacent part

Valve tappet noise

e Incorrect valve clearance

NOTE*:

When disconnecting fuel injector connector, Malfunction Indicator Light (CHECK ENGINE light) illuminates and trouble code is

stored in ECM memory.

Therefore, carry out the CLEAR MEMORY MODE <Ref. to 2-7 [T3D0].> and INSPECTION MODE <Ref. to 2-7 [T3EO0].> after con-

necting fuel injector connector.
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2-3b [s1A0]

1. Engine

SPECIFICATIONS AND SERVICE DATA

1. Engine
A: SPECIFICATIONS

Type

Horizontally opposed, liquid cooled, 4-cylinder,
4-stroke gasoline engine

Valve arrangement

Belt driven, double over-head camshaft, 4-valve/
cylinder

Bore x Stroke

mm (in)

99.5 x 79.0 (3.917 x 3.110)

Displacement

cm? (cu in)

2,457 (149.93)

Compression ratio

9.5

Compression pressure | Standard kPa (kg/cm?, psi) — rpm 1,216 (12.4, 176) - 350
(at 200 — 300 rpm) Limit kPa (kg/cm?, psi) — rpm 941 (9.6, 137) — 350
Number of piston rings Pressure ring: 2, Oil ring: 1
; o Opening 6° BTDC
Engine | |ntake valve timin
valve fiming Closing 50° ABDC
. Front: 54° BBDC, Rear: 30° BBDC (Position in
Opening
. degrees)
Exhaust valve timing .
. Front: 10° ATDC, Rear: 10° ATDC (Position in
Closing
degrees)
Valve clearance Intake mm (in) 0.20+0.02 (0.0079+0.0008)
Exhaust mm (in) 0.25+0.02 (0.0098+0.0008)
Idling speed
- wpn 700£100 (No load)
[At“n?utral. p03|t|0n on MT, or “P rpm 85050 (A/C switch ON)
or “N” position on AT]
Firing order 13,254
Ignition timing BTDC/rpm 15°+8°/700 rpm




SPECIFICATIONS AND SERVICE DATA

[S1B0]
1.

2-3b

Engine

B: SERVICE DATA

NOTE:

STD: Standard, I.D.:

Inner Diameter, O.D.: Outer Diameter, OS: Oversize, US: Undersize

Be_lt tension Protrusion of adjuster rod 15.4 — 16.4 mm (0.606 — 0.646 in)
adjuster
Spacer O.D. 16 mm (0.63 in)
Tensioner bush I.D. 16.16 mm (0.6362 in)
Belt ten- Clearance between spacer and bush STD 0.117 — 0.180 mm (0.0046 — 0.0071 in)
sioner P Limit 0.230 mm (0.0091 in)
Side clearance of spacer STD 0.37 — 0.54 mm (0.0146 — 0.0213 in)
P Limit 0.8 mm (0.031 in)
Bend limit 0.020 mm (0.0008 in)
STD 0.040 — 0.080 mm (0.0016 — 0.0031 in)
Thrust clearance — .
Limit 0.10 mm (0.0039 in)
Intake STD 42.20 — 42.30 mm (1.6614 — 1.6654 in)
Limit 42.04 mm (1.6551 in)
. Front: 42.50 — 42.60 mm (1.6732 — 1.6772 in)
Cam lobe height
9 et STD Rear: 41.40 — 41.50 mm | (1.6299 — 1.6339 in)
Limit Front: 42.34 mm (1.6669 in)
Camshaft Rear: 41.24 mm (1.6236 in)
Front 31.946 — 31.963 mm (1.2577 — 1.2584 in)
Camshaft journal O.D. Center 27.946 — 27.963 mm (1.1002 — 1.1009 in)
Rear 27.946 — 27.963 mm (1.1002 — 1.1009 in)
Front 32.000 — 32.018 mm (1.2598 — 1.2605 in)
Camshaft journal hole I.D. Center 28.000 — 28.018 mm (1.1024 — 1.1031 in)
Rear 28.000 — 28.018 mm (1.1024 — 1.1031 in)
. STD 0.037 — 0.072 mm (0.0015 — 0.0028 in)
Oil clearance — .
Limit 0.10 mm (0.0039 in)
) Surface warpage limit 0.05 mm (0.0020 in)
Cylinder e -
head Surface grinding limit 0.3 mm (0.012 in)
Standard height 127.5 mm (5.02 in)
Refacing angle 90°
STD 1.0 mm (0.039 in)
Intake — -
Valve seat . ) Limit 1.7 mm (0.067 in)
Contacting width -
STD 1.5 mm (0.059 in)
Exhaust — :
Limit 2.2 mm (0.087 in)
. Inner diameter 6.000 — 6.015 mm (0.2362 — 0.2368 in)
Valve guide - -
Protrusion above head 12.0 — 12.4 mm (0.472 — 0.488 in)
STD 1.2 mm (0.047 in)
Intake — ;
. Limit 0.8 mm (0.031 in)
Head edge thickness .
STD 1.5 mm (0.059 in)
Exhaust — i
Limit 0.8 mm (0.031 in)
Stem diameter Intake 5.950 — 5.965 mm (0.2343 — 0.2348 in)
Valve Exhaust 5.950 — 5.965 mm (0.2343 — 0.2348 in)
STD Intake 0.035 — 0.062 mm (0.0014 — 0.0024 in)
Stem oil clearance Exhaust 0.040 — 0.067 mm (0.0016 — 0.0026 in)
Limit — 0.15 mm (0.0059 in)
Intake 105.9 mm (4.169 in)
Overall length -
Exhaust 106.2 mm (4.181 in)




2-3b [s1B0]

SPECIFICATIONS AND SERVICE DATA

1. Engine
Free length 48.04 mm (1.8913 in)
Squareness 2.5° 2.1 mm (0.083 in)
Valve 146.1 — 167.7 N
spring . . . (14.9 — 17.1 kg, 32.9 — 37.7 |b)/42.0 mm (1.654 in)
Tension/spring height 455.0 — 523.7 N
(46.4 — 53.4 kg, 102.3 — 117.7 1b)/33.4 mm (1.315 in)
Surface warpage limit (mating with cylinder head) |0.05 mm (0.0020 in)
Surface grinding limit 0.1 mm (0.004 in)
. A 99.505 — 99.515 mm (3.9175 — 3.9179 in)
Cylinder bore STD -
y B 99.495 — 99.505 mm (3.9171 — 3.9175 in)
cviing Taper STD 0.015 mm (0.0006 in)
e P Limit 0.050 mm (0.0020 in)
Out-of-roundness STD 0.010 mm (0.0004 in)
Limit 0.050 mm (0.0020 in)
Piston clearance STD 0.010 — 0.030 mm (0.0004 — 0.0012 in)
Limit 0.050 mm (0.0020 in)
Enlarging (boring) limit 0.5 mm (0.020 in)
STD A 99.485 — 99.495 mm (3.9167 — 3.9171 in)
. . B 99.475 — 99.485 mm (3.9163 — 3.9167 in)
Piston Outer diameter - -
0.25 mm (0.0098 in) OS [99.725 — 99.735 mm (3.9262 — 3.9266 in)
0.50 mm (0.0197 in) OS [99.975 — 99.985 mm (3.9360 — 3.9364 in)
Standard clearance between piston | STD 0.004 — 0.010 mm (0.0002 — 0.0004 in)
. . pin and hole in piston Limit 0.020 mm (0.0008 in)
Piston pin - - - - — -
) Piston pin must be fitted into position with thumb at 20°C
Degree of fit o
(68°F).
. STD 0.20 — 0.35 mm (0.0079 — 0.0138 in)
Top ring — -
Limit 1.0 mm (0.039 in)
. . . |STD 0.37 — 0.52 mm (0.0146 — 0.0205 in)
Piston ring gap Second ring [—— ;
Limit 1.0 mm (0.039 in)
. . . STD 0.20 — 0.60 mm (0.0079 — 0.0236 in)
Piston ring Oil ring — -
Limit 1.5 mm (0.059 in)
700 rin STD 0.040 — 0.080 mm (0.0016 — 0.0031 in)
Clearance between pis- | 10P TING 0.15 mm (0.0059 in)
ton ring and piston ring -
. |STD 0.030 — 0.070 mm (0.0012 — 0.0028 in)
groove Second ring [—— -
Limit 0.15 mm (0.0059 in)
_ Bend twist per 100 mm (3.94 in) in Limit 0.10 mm (0.0039 in)
Connecting |length
rod . STD 0.070 — 0.330 mm (0.0028 — 0.0130 in)
Side clearance — -
Limit 0.4 mm (0.016 in)
. STD 0.010 — 0.038 mm (0.0004 — 0.0015 in)
Oil clearance — -
Limit 0.05 mm (0.0020 in)
STD 1.492 — 1.501 mm (0.0587 — 0.0591 in)
0.03 mm
(0.0012 in) |1.510 — 1.513 mm (0.0594 — 0.0596 in)
Connecting us
rod bearing 0.05 mm
Thickness at center portion : . .
P (0.0020 in) [1.520 — 1.523 mm (0.0598 — 0.0600 in)
us
0.25 mm
(0.0098 in) |1.620 — 1.623 mm (0.0638 — 0.0639 in)
us
Connecting | Clearance between piston pin and STD 0 —0.022 mm (0 — 0.0009 in)
rod bushing | bushing Limit 0.030 mm (0.0012 in)




Crankshaft

SPECIFICATIONS AND SERVICE DATA [s1Bo] 2-3b
1. Engine
Bend limit 0.035 mm (0.0014 in)
Crank pin and crank Out-of-roundness 0.020 mm (0.0008 in) or less
journal Grinding limit 0.25 mm (0.0098 in)
STD 47.984 — 48.000 mm (1.8891 — 1.8898 in)
0.03 mm
(0.0012 in) [47.954 — 47.970 mm (1.8879 — 1.8886 in)
us
: : 0.05 mm
Crank pin outer diameter (0.0020 in) |47.934 — 47.950 mm (1.8872 — 1.8878 in)
usS
0.25 mm
(0.0098 in) |47.734 — 47.750 mm (1.8793 — 1.8799 in)
us
STD 59.992 — 60.008 mm (2.3619 — 2.3625 in)
0.03 mm
(0.0012 in) |59.962 — 59.978 mm (2.3607 — 2.3613 in)
usS
#1. #5 0.05 mm
‘ (0.0020 in) [59.942 — 59.958 mm (2.3599 — 2.3605 in)
us
0.25 mm
(0.0098 in) |59.742 — 59.758 mm (2.3520 — 2.3527 in)
Crank journal outer us
diameter STD 59.992 — 60.008 mm (2.3619 — 2.3625 in)
0.03 mm
(0.0012 in) [59.962 — 59.978 mm (2.3607 — 2.3613 in)
us
#2, #3, #4 |0.05 MM .
(0.0020 in) |59.942 — 59.958 mm (2.3599 — 2.3605 in)
usS
0.25 mm
(0.0098 in) |59.742 — 59.758 mm (2.3520 — 2.3527 in)
us
STD 0.030 — 0.115 mm (0.0012 — 0.0045 in)
Thrust clearance — X
Limit 0.25 mm (0.0098 in)
#1, #5 STD 0.003 — 0.030 mm (0.0001 — 0.0012 in)
. #2, #3, #4 |STD 0.010 — 0.033 mm (0.0004 — 0.0013 in)
Oil clearance — -
#1, #3, #5 | Limit 0.040 mm (0.0016 in)
#2, #4 Limit 0.045 mm (0.0018 in)




2-3b [s1B0]

1. Engine

SPECIFICATIONS AND SERVICE DATA

Crankshaft
bearing

Crankshaft bearing
thickness

#1, #5

STD

1.998 — 2.011 mm

(0.0787 — 0.0792 in)

0.03 mm
(0.0012 in)
us

2.017 — 2.020 mm

(0.0794 — 0.0795 in)

0.05 mm
(0.0020 in)
us

2.027 — 2.030 mm

(0.0798 — 0.0799 in)

0.25 mm
(0.0098 in)
us

2.127 — 2.130 mm

(0.0837 — 0.0839 in)

#2, #3, #4

STD

2.000 — 2.013 mm

(0.0787 — 0.0793 in)

0.03 mm
(0.0012 in)
us

2.019 — 2.022 mm

(0.0795 — 0.0796 in)

0.05 mm
(0.0020 in)
us

2.029 — 2.032 mm

(0.0799 — 0.0800 in)

0.25 mm
(0.0098 in)
us

2.129 — 2.132 mm

(0.0838 — 0.0839 in)




COMPONENT PARTS

[cio0] 2-3b

1. Timing Belt

1.

Timing Belt

S2M0291A

@)
@)

®)
(4)
©)
(6)

@)
(©)

Right-hand belt cover No. 2
Timing belt guide (MT vehicles
only)

Crankshaft sprocket

Left-hand belt cover No. 2
Tensioner bracket

Automatic belt tension adjuster
ASSY

Belt idler

Right-hand exhaust camshaft
sprocket

(9) Right-hand intake camshaft
sprocket

(10) Left-hand intake camshaft
sprocket

(11) Left-hand exhaust camshaft
sprocket

(12) Timing belt

(13) Belt idler No. 2

(14) Belt idler

(15) Left-hand belt cover

(16) Front belt cover

(17) Right-hand belt cover
(18) Crankshaft pulley

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

T1:
T2:
T3:
T4:
T5:
T6:

4.9+0.5 (0.5+0.05, 3.6£0.4)
9.8+1.0 (1.0+0.1, 7.2+0.7)
25+3 (2.5+0.3, 18.1+2.2)
39+4 (4.0+0.4, 28.9+2.9)
78+5 (8.0+0.5, 57.9+3.6)
177+10 (18.0+1.0, 130+7)




2-3b [c200] COMPONENT PARTS
2. Cylinder Head and Camshaft

2. Cylinder Head and Camshaft

S2M0292C



COMPONENT PARTS

[c2o0] 2-3b

2. Cylinder Head and Camshaft

(1) Rocker cover (RH)

(2) Rocker cover gasket (RH)

(3) Oil separator cover

(4) Gasket

(5) Intake camshaft cap (Front RH)

(6) Intake camshaft cap (Center RH)

(7) Intake camshaft cap (Rear RH)

(8) Intake camshaft (RH)

(9) Exhaust camshaft cap (Front
RH)

(10) Exhaust camshaft cap (Center
RH)

(11) Exhaust camshaft cap (Rear RH)

(12) Exhaust camshaft (RH)

(13) Intake valve guide

(14) Exhaust valve guide

(15) Cylinder head bolt

(16) Oil seal

(17) Cylinder head (RH)

(18) Cylinder head gasket (RH)

(19) Cylinder head gasket (LH)

(20) Cylinder head (LH)

(21) Intake camshaft (LH)

(22) Exhaust camshaft (LH)

(23) Intake camshaft cap (Front LH)

(24) Intake camshaft cap (Center LH)

(25) Intake camshaft cap (Rear LH)

(26) Exhaust camshaft (Front LH)

(27) Exhaust camshaft cap (Center
LH)

(28) Exhaust camshaft cap (Rear LH)
(29) Rocker cover gasket (LH)

(30) Rocker cover (LH)

(31) Oil filler cap

(32) Gasket

(33) Oil filler duct

(34) O-ring

Tightening torque: N-m (kg-m, ft-Ib)
T1: Refer to 2-3b [W4E1].
T2: 5 (0.5, 3.6)
T3: 10+0.7 (1.0£0.07, 7.2£0.5)
T4: 2042 (2.0+0.2, 14.0+1.4)




2-3b [c300] COMPONENT PARTS

3. Cylinder Head and Valve Assembly

3. Cylinder Head and Valve
Assembly

(1) (7) (8) (9

@0

(3)

(9) (10)

S2MO0406A
(1) Exhaust valve (5) Intake valve oil seal (9) \Valve lifter
(2) Intake valve (6) Valve spring (10) Shim
(3) Cylinder head (7) Retainer (11) Exhaust valve oil seal
(4) Valve spring seat (8) Retainer key

10



COMPONENT PARTS [c4a00] 2-3b

4. Cylinder Block

4. Cylinder Block

B2M1766A

(1) Oil pressure switch
(2) Cylinder block (RH)

(12) Cylinder block (LH)

Tightening torque: N-m (kg-m, ft-Ib
(13) Water pump 9 g tord (kg )

(3) Service hole plug (14) Baffle plate g 21(10(26?56)4 7)

(4) Gasket (15) Qil filter connector s e

(5) Oil separator cover (16) Oil strainer 73:10 (1.0, 7)

(6) Water by-pass pipe (17) Gasket T4: 25+2 (2.5£0.2, 18.1+1.4)

(7) Oil pump (18) Oil pan T5: 47+3 (4.8+0.3, 34.7+2.2)

(8) Front oil seal (19) Drain plug T6: 69+7 (7.0+0.7, 50.6x5.1)

(9) Rear oil seal (20) Metal gasket T7: First 12+2 (1.2+0.2, 8.7+1.4)

(10) O-ring
(11) Service hole cover

(21) Oil level gauge guide

11

Second 12+2 (1.2+0.2,
8.7+1.4)




2-3b [c500]

5. Crankshaft and Piston

COMPONENT PARTS

5. Crankshaft and Piston

B2M1317D

@)
)
®)
(4)
®)
(6)
@)
®)

Flywheel (MT vehicles only)

Bell bearing (MT vehicles only)
Reinforcement (AT vehicles only)
Drive plate (AT vehicles only)
Top ring

Second ring

Oil ring

Piston

(9) Piston pin

(10) Circlip

(11) Connecting rod bolt
(12) Connecting rod

(13) Connecting rod bearing
(14) Connecting rod cap
(15) Crankshaft

(16) Woodruff key

12

(17) Crankshaft bearing #1, #5
(18) Crankshaft bearing #2, #4
(19) Crankshaft bearing #3

Tightening torque: N-m (kg-m, ft-Ib)
T1: 44+2 (4.5£0.2, 32.5+1.4)
T2: 72£3 (7.3£0.3, 52.8£2.2)




SERVICE PROCEDURE

wiao] 2-3b

1. Precautions

1. Precautions
A: GENERAL PRECAUTIONS

(1) Before disassembling engine, place it on ST3.
ST1 498457000 ENGINE STAND ADAPTER
RH

ENGINE STAND ADAPTER
LH

ENGINE STAND

ST2 498457100

ST3 499817000

G2M0709

13

(2) All parts should be thoroughly cleaned, paying
special attention to the engine oil passages, pis-
tons and bearings.

(3) Rotating parts and sliding parts such as piston,
bearing and gear should be coated with oil prior to
assembly.

(4) Be careful not to let oil, grease or coolant con-
tact the timing belt, clutch disc and flywheel.

(5) All removed parts, if to be reused, should be
reinstalled in the original positions and directions.
(6) Gaskets and lock washers must be replaced
with new ones. Liquid gasket should be used
where specified to prevent leakage.

(7) Bolts, nuts and washers should be replaced
with new ones as required.

(8) Even if necessary inspections have been
made in advance, proceed with assembly work
while making rechecks.



2-3b [w2a1] SERVICE PROCEDURE

2. Timing Belt
2. Timing Belt
A: REMOVAL

1. CRANKSHAFT PULLEY AND BELT COVER

B2M1705C

(1) V-belt (3) Crankshaft pulley (5) Right-hand belt cover No. 1
(2) Crankshaft pulley bolt (4) Left-hand belt cover No. 1 (6) Front belt cover

1) Remove V-belt cover, V-belt and air condition- 2) Remove pulley bolt. To lock crankshaft, use ST.
ing compressor drive belt tensioner. <Ref. to 1-5 ST 499977100 CRANKSHAFT PULLEY
[G2B0].> WRENCH

3) Remove crankshaft pulley.
4) Remove left-hand belt cover.

B2M0729

14




SERVICE PROCEDURE w2aA2] 2-3b
2. Timing Belt

5) Remove right-hand belt cover. 6) Remove front belt cover.

B2M0731

2. TIMING BELT

S2M0295A
(1) Timing belt guide (MT vehicles (2) Beltidler (&) Alignment marks
only) (3) Timing belt
Notch Belt cover Belt cover Notch
Alignment mark V v Alignment mark

Crank
sprocket

(single line) (single line)

Alignment mark

Intake camshaft
sprocket

Intake camshaft

sprocket N
Alignment mark Alignment mark
(double line) (double line)

N
Notch ’@ - Notch
Belt cover Belt cover

ft sprocket
Exhaust camshaft sp| Alignment mark

Alignment mark (single line)

(single line) Exhaust camshaft sprocket

G2M0713

15



2-3b [w2a2] SERVICE PROCEDURE

2. Timing Belt

1) Remove timing belt guide. (MT vehicles only)

S2M0294

2) If alignment mark and/or arrow mark (which
indicates rotation direction) on timing belt fade
away, put new marks before removing timing belt
as follows:
(1) Turn crankshaft using ST, and align align-
ment marks on crankshaft sprocket, left-hand
intake camshaft sprocket, left-hand exhaust
camshaft sprocket, right-hand intake camshaft
sprocket and right hand exhaust camshaft
sprocket with notches of belt cover and cylinder
block.
ST 499987500 CRANKSHAFT SOCKET

16

(2) Using white paint, put alignment and/or
arrow marks on timing belts in relation to the
sprockets.

Z,: 54.5 tooth length
Z,: 51 tooth length
Z3: 28 tooth length

H2M2398




SERVICE PROCEDURE w2A3] 2-3b
2. Timing Belt

4) Remove timing belt.

CAUTION:

After timing belt has been removed, never
rotate intake and exhaust, camshaft sprocket.
If camshaft sprocket is rotated, the intake and
exhaust valve heads strike together and valve
stems are bent.

S2M0409

3. BELT IDLER AND AUTOMATIC BELT TENSION ADJUSTER ASSEMBLY

(1) > ” S

NS B
D5 o
Sy =

e e
EERa T

v N g&:‘@ o

H2M2400C

(1) Beltidler (3) Automatic belt tension adjuster
(2) Beltidler No. 2 ASSY

1) Remove belt idler. 2) Remove belt idler No. 2.

oo@ S

S2M0410 S2M0411

17




2-3b [(w2a4] SERVICE PROCEDURE
2. Timing Belt

3) Remove automatic belt tension adjuster assem-
bly.

S2M0412

H2M2404C
(1) Left-hand intake camshaft (3) Right-hand intake camshaft (5) Crankshaft sprocket
sprocket sprocket (6) Tensioner bracket
(2) Left-hand exhaust camshatft (4) Right-hand exhaust camshaft (7) Left-hand belt cover No. 2
sprocket sprocket (8) Right-hand belt cover No. 2

18



SERVICE PROCEDURE

w2g2] 2-3b

2. Timing Belt

1) Remove left-hand intake camshaft sprocket.

2) Remove left-hand exhaust camshaft sprocket.

3) Remove right-hand intake camshaft sprocket.

4) Remove right-hand exhaust camshaft sprocket.

ST 499207300 CAMSHAFT SPROCKET
WRENCH

H2M2407

7) Remove left-hand belt cover No. 2.

S2M0415

19

8) Remove right-hand belt cover No. 2.

B2M0738

B: INSPECTION
1. TIMING BELT

1) Check timing belt teeth for breaks, cracks and
wear. If any fault is found, replace belt.

2) Check the condition of back side of belt; if any
crack is found, replace belt.

CAUTION:

e Be careful not to let oil, grease or coolant
contact the belt. Remove quickly and thor-
oughly if this happens.

e Do not bend the belt sharply.

Bending radius: h
60 mm (2.36 in) or more

(.

G2M0115

2. AUTOMATIC BELT TENSION
ADJUSTER

1) Visually check oil seals for leaks, and rod ends
for abnormal wear or scratches. If necessary,
replace automatic belt tension adjuster assembly.

CAUTION:
Slight traces of oil at rod’s oil seal does not
indicate a problem.

2) Check that the adjuster rod does not move
when a pressure of 294 N (30 kg, 66 Ib) is applied
to it. This is to check adjuster rod stiffness.

3) If the adjuster rod is not stiff and moves freely
when applying 294 N (30 kg, 66 Ib), check it using
the following procedures:



2-3b [w2B3]
2. Timing Belt

SERVICE PROCEDURE

(1) Slowly press the adjuster rod down to the
end surface of the cylinder. Repeat this motion
2 or 3 times.

(2) With the adjuster rod moved all the way up,
apply a pressure of 294 N (30 kg, 66 Ib) to it.
Check adjuster rod stiffness.

(3) If the adjuster rod is not stiff and moves
down, replace the automatic belt tension
adjuster assembly with a new one.

CAUTION:

e Always use a vertical type pressing tool to
move the adjuster rod down.

e Do not use a lateral type vise.

e Push adjuster rod vertically.

e Press-in the push adjuster rod gradually tak-
ing more than three minutes.

e Do not allow press pressure to exceed 9,807
N (1,000 kg, 2,205 Ib).

e Press the adjuster rod as far as the end sur-
face of the cylinder. Do not press the adjuster
rod into the cylinder. Doing so may damage the
cylinder.

4) Measure the extension of rod beyond the body.
If it is not within specifications, replace with a new
one.

Rod extension: H
5.740.5 mm (0.224+0.020 in)

H2M2381A

20

3. BELT TENSION PULLEY

1) Check mating surfaces of timing belt and con-
tact point of adjuster rod for abnormal wear or
scratches. Replace belt tension pulley if faulty.

2) Check belt tension pulley for smooth rotation.
Replace if noise or excessive play is noted.

3) Check belt tension pulley for grease leakage.

4. BELT IDLER

1) Check idler for smooth rotation. Replace if
noise or excessive play is noted.

2) Check outer contacting surfaces of idler pulley
for abnormal wear and scratches.

3) Check idler for grease leakage.

5. SPROCKET

1) Check sprocket teeth for abnormal wear and
scratches.

2) Make sure there is no free play between
sprocket and key.

3) Check crankshaft sprocket notch for sensor for
damage and contamination of foreign matter.



SERVICE PROCEDURE waci 2-3b
2. Timing Belt

C: INSTALLATION
1. SPROCKET

H2M2404D

(;) Rig:th:]-hagdbblelt cover No.22 (6) Right-khand intake camshaft Tightening torque: N-m (kg-m, ft-Ib)
(2)  Left-hand belt cover No. sprocket T1: 4.9+0.5 (0.5+0.05, 3.6£0.4)
(3) Tensioner bracket (7) Left-hand exhaust camshaft

T2: 253 (2.50.2, 18.1+2.2)
(4) Crankshaft sprocket sprocket )
(5) Right-hand exhaust camshaft (8) Left-hand intake camshaft T3: 768+5 (8.00.5, 57.9+3.6)

sprocket sprocket

1) Install right-hand belt cover No. 2. 3) Install tensioner bracket.

B2MO0738

2) Install left-hand belt cover No. 2. 4) 1

S2M0415

21



2-3b [wac2 SERVICE PROCEDURE
2. Timing Belt

5) Install right-hand exhaust camshaft sprocket.
To lock camshaft, use ST.
6) Install right-hand intake camshaft sprocket

using ST.

7) Install left-hand exhaust camshaft sprocket
using ST.

8) Install left-hand intake camshaft sprocket using
ST.

ST 499207300 CAMSHAFT SPROCKET

WRENCH

O N R
Lre

e\ (2 /: 09 b
’ ‘@% i =<

&
N ‘w &
oSy ||
S2M0413A

2. AUTOMATIC BELT TENSION ADJUSTER ASSEMBLY AND BELT IDLER

(3) : ” G
\ PR

H2M2400D

(1) Automatic belt tension adjuster (3) Beltidler
ASSY
(2) Beltidler No. 2

Tightening torque: N-m (kg-m, ft-Ib)
T1: 39+4 (4.0+0.4, 28.9+2.9)

22



SERVICE PROCEDURE wac2] 2-3b

2. Timing Belt
1) Preparation for installation of automatic belt 2) Install Automatic belt tension adjuster assem-
tension adjuster assembly: bly.
CAUTION:

e Always use a vertical type pressing tool to

move the adjuster rod down.

e Do not use a lateral type vise.

e Push adjuster rod vertically.

e Be sure to slowly move the adjuster rod
down applying a pressure of 294 N (30 kg, 66
Ib).

e Press-in the push adjuster rod gradually tak-

ing more than three minutes.

e Do not allow press pressure to exceed 9,807
N (1,000 kg, 2,205 Ib).

e Press the adjuster rod as far as the end sur-
face of the cylinder. Do not press the adjuster

rod into the cylinder. Doing so may damage the

cylinder.

e Do not release press pressure until stopper
pin is completely inserted.

(1) Attach the automatic belt tension adjuster
assembly to the vertical pressing tool.

(2) Slowly move the adjuster rod down with a
pressure of 294 N (30 kg, 66 Ib) until the
adjuster rod is aligned with the stopper pin hole
in the cylinder.

W 4) Install belt idler.

H2M2382

(3) With a 2 mm (0.08 in) dia. stopper pin or a S2M0410
2 mm (0.08 in) (nominal) dia. hex bar wrench
inserted into the stopper pin hole in the cylinder,
secure the adjuster rod.

_

Stopper pin

H2M2383A

23



2-3b [wacs SERVICE PROCEDURE

2. Timing Belt

3. TIMING BELT

(a)

)
\\0

‘k,
)

NG

T

S2M0295B
(;) ;irTirE belt (a) AI(;gnment mark (Timing belt Tightening torque: N-m (kg-m, ft-Ib)
(2) Beltidler — . side) _ T1: 9.8£1.0 (1.0+0.1, 7.2£0.7)
(3) Timing belt guide (MT vehicles (b) Alignment mark (Sprocket side)
only) T2: 39+4 (4.0£0.4, 28.9+2.9)

1) Crankshaft and camshaft sprocket alignment.
(1) Align mark on crankshaft sprocket with
mark on the oil pump cover at cylinder block.

I

Alignment mark

B3

(2) Align single line mark on right-hand exhaust
camshaft sprocket with notch on belt cover.

Alignment mark
(single line)

Notch

Exhaust camshaft
sprocket RH

B2M0694A

24

(3) Align single line mark on right-hand exhaust

camshaft sprocket with notch on belt cover.

(Make sure double lines on intake camshaft and

exhaust camshaft sprockets are aligned.)

Alignment mark
(single line)

I\

Alignment mark

EES

:] Intake camshaft
c/_ sprocket RH

-
Gl

B2MO695A




wzc3] 2-3b

2. Timing Belt

SERVICE PROCEDURE

(5) Align single line mark on left-hand intake
camshaft sprocket with notch on belt cover by
turning sprocket clockwise (as viewed from front
of engine).

Ensure double lines on intake and exhaust cam-
shaft sprockets are aligned.

(4) Align single line mark on left-hand exhaust
camshaft sprocket with notch on belt cover by
turning sprocket counter-clockwise (as viewed
from front of engine).

VL\QMM Exhaust camshaft
| g s \\/_ sprocket LH
e

Notch

) Alignment mark
Notch ﬁ(smgle line)

) e | Intake camshalft
Allgrl:ment ‘/‘sprocket LH
mar
(single line) ) |

Alignment mark
(double line)

B2MO696A

B2MO0697A

(6) Ensure camshaft and crankshaft sprockets are positioned as shown.

I

.
&l

@O
'{ g OQ

G2M0734

25



2-3b [wac3]
2. Timing Belt

SERVICE PROCEDURE

CAUTION:

e Intake and exhaust camshafts for this DOHC
engine can be independently rotated with tim-
ing belts removed. As can be seen from the
figure, if intake and exhaust valves are lifted
simultaneously, their heads will interfere with

each other, resulting in bent valves.

Intake camshaft

=17
o

B2M1392A

SUNTAN

Exhaust camshaft

26

e When timing belts are not installed, four
camshafts are held at the “zero-lift” position,
where all cams on camshafts do not push
intake and exhaust valves down. (Under this
condition, all valves remain unlifted.)

e When camshafts are rotated to install timing
belts, #2 intake and #4 exhaust cam of left-hand
camshafts are held to push their correspond-
ing valves down. (Under this condition, these
valves are held lifted.) Right-side camshafts
are held so that their cams do not push valves
down.

e Left-hand camshafts must be rotated from
the “zero-lift” position to the position where
timing belt is to be installed at as small an
angle as possible, in order to prevent mutual
interference of intake and exhaust valve heads.
e Do not allow camshafts to rotate in the direc-
tion shown in the figure as this causes both
intake and exhaust valves to lift
simultaneously, resulting in interference with
their heads.

Rotate direction

X
Rotate
direction

Rotate direction




SERVICE PROCEDURE wacs] 2-3b
2. Timing Belt

2) Installation of timing belt

S2M0418

Align alignment mark on timing belt with marks on sprockets in the alphabetical order shown in figure. While
aligning marks, position timing belt properly.

CAUTION:

e Disengagement of more than three timing belt teeth may result in interference between the valve

and piston.

e Ensure belt’s rotating direction is correct.

Arrow mark .
Timing belt

RS-
N

28 tooth

[ 28 tooth
length 54.5 tooth length 51 tooth length A N

length

N W e
X ‘\:@{Q// 22
L*@Q@ O

I‘ Install it in the end. ” l

C
(E) (©) S2M0296A
3) Install belt idler. 4) After ensuring that the marks on timing belt and
CAUTION: sprockets are aligned, remove stopper pin from
Make sure that the marks on timing belt and tensioner adjuster.

sprockets are aligned. — 3 — (

S2M0419

H2M2398

27



2-3b [wacs SERVICE PROCEDURE

2. Timing Belt

5) Install timing belt guide. (MT vehicles only) (3) Tighten remaining bolts.
(1) Temporarily tighten remaining bolts.

o\\,Q,'&

H2M2416

S2M0294

(2) Check and adjust clearance between timing
belt and timing belt guide.

Clearance:
1.0£0.5 mm (0.039+0.020 in)

(Rs= el
\ﬂ[@j%/;

51

S2M0297

4. CRANKSHAFT PULLEY AND BELT COVER

B2M1705D

(;) go;t Eeltdcctn)v?r o1 (5) Crankshaft pulley bolt Tightening torque: N-m (kg-m, ft-Ib)
(2)  Right-hand belt cover No. T1: 5£0.5 (0.5:0.05, 3.6+0.4)
(3) Left-hand belt cover No. 1 T2: 177410 (18.0+1.0. 130+7
(4) Crankshft pulley 177210 (18.061.0, 130+7)

28




SERVICE PROCEDURE wac4] 2-3b

2. Timing Belt

1) Install front belt cover.

2) |

3) |

B2MO0729

4) Install crankshaft pulley.
5) Tighten pulley bolt by using ST.

ST

499977100 CRANKSHAFT PULLEY
WRENCH

H2M2393A
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6) Install V-belt, air conditioning compressor drive
belt tensioner and V-belt cover. <Ref. to 1-5
[G2B0].>

CAUTION:
After installing V-belt, check and adjust V-belt
tension.




2-3b [w3a1] SERVICE PROCEDURE

3. Camshaft
3. Camshatft
A: REMOVAL

1. RELATED PARTS

Remove timing belt, camshaft sprockets and related parts.
<Ref. to 2-3b [W2A0].>

2. CAMSHAFT

S2MO0298A

(1) Spark plug cord (4) Intake camshaft cap (LH) (7) Exhaust camshaft (LH)

(2) Rocker cover (LH) (5) Intake camshaft (LH)

(3) Rocker cover gasket (LH) (6) Exhaust camshaft cap (LH)

1) Remove camshaft position sensor (LH side 4) Loosen intake camshaft cap bolts equally, a
only). little at a time in alphabetical sequence shown in
2) Remove spark plug cord. figure.

3) Remove rocker cover and gasket.

B2M1393B

5) Remove camshaft caps and intake camshatft.
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w3s1 2-3b

3. Camshaft

6) Loosen exhaust camshaft cap bolts equally, a
little at a time in alphabetical sequence shown in
figure.

B2M1394B

7) Remove camshaft caps and exhaust camshatft.

CAUTION:
Arrange camshaft caps in order so that they
can be installed in their original positions.

8) Similarly, remove right-hand camshafts and
related parts.

B: INSPECTION
1. CAMSHAFT

1) Measure the bend, and repair or replace if nec-
essary.
Limit:

0.020 mm (0.0008 in)

G2MO0746

2) Check journal for damage and wear. Replace if
faulty.

3) Measure outside diameter of camshatft journal.
If the journal diameter is not as specified, check the
oil clearance.

Camshaft journal
Center, rear

27.946 — 27.963 mm
(1.1002 — 1.1009 in)

Front

31.946 — 31.963 mm
(1.2577 — 1.2584 in)

Standard
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4) Measurement of the camshaft journal oil clear-
ance
(1) Clean the bearing caps and camshaft jour-
nals.
(2) Place the camshafts on the cylinder head.
(Without installing valve rocker.)
(3) Place plastigauge across each of the cam-
shaft journals.
(4) Install the bearing caps.
<Ref. to 2-3b [W3C1].>

CAUTION:
Do not turn the camshatft.

(5) Remove the bearing caps.

(6) Measure the widest point of the plastigauge
on each journal.

If the oil clearance exceeds the limit, replace the
camshaft. If necessary, replace the camshaft
caps and cylinder head as a set.

Standard oil clearance:

0.037 — 0.072 mm (0.0015 — 0.0028 in)
Limit:

0.10 mm (0.0039 in)

B2M1216

(7) Completely remove the plastigauge.
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3. Camshaft

SERVICE PROCEDURE

5) Check cam face condition; remove minor faults
by grinding with oil stone. Measure the cam height
H; replace if the limit has been exceeded.

Cam height: H

Standard:
Intake:
42.20 — 42.30 mm (1.6614 — 1.6654 in)
Exhaust:
Front: 42.50 — 42.60 mm (1.6732 —
1.6772 in)
Rear: 41.40 — 41.50 mm (1.6299 — 1.6339
in)
Limit:
Intake:
42.04 mm (1.6551 in)
Exhaust:
Front: 42.34 mm (1.6669 in)
Rear: 41.24 mm (1.6236 in)

Cam base circle diameter A:
28.0 mm (1.102 in)

B2M1209A
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6) Measure the thrust clearance of camshaft with
dial gauge. If the clearance exceeds the limit,
replace caps and cylinder head as a set. If neces-
sary replace camshatft.

Standard:

0.040 — 0.080 mm (0.0016 — 0.0031 in)
Limit:

0.1 mm (0.004 in)

B2M1217
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3. Camshaft

C: INSTALLATION
1. CAMSHAFT

S2M0298C

(1) Intake camshaft (LH) (6) Rocker cover (LH)
(2) Exhaust camshaft (LH) (7) Spark plug cord
(3) Intake camshaft cap (LH)

(4) Exhaust camshaft cap (LH)

(5) Rocker cover gasket (LH)

Tightening torque: N-m (kg-m, ft-Ib)
T1: 5£0.5 (0.5+0.05, 3.6+£0.4)
T2: 10+0.7 (1.0+0.07, 7.2+0.5)
T3: 20+2 (2.0+£0.2, 14.5+1.4)
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SERVICE PROCEDURE

1) Camshaft installation

Apply engine oil to cylinder head at camshaft bear-
ing location before installing camshaft. Install cam-
shaft so that rocker arm is close to or in contact
with “base circle” of cam lobe.

CAUTION:

e When camshafts are positioned as shown in
figure, camshafts need to be rotated at a mini-
mum to align with timing belt during installa-

tion.

e Right-hand camshaft need not be rotated
when set at position shown in figure.

Left-hand intake camshaft: Rotate 80° clock-
wise.

Left-hand exhaust
counter-clockwise.

camshaft: Rotate 45°

Left side cylinder head

Exhaust

Intake camshaft
camshaft o
11
77.5
Exhaust Intake
camshaft camshaft

B2M1200A
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2) Camshaft cap installation
(1) Apply fluid packing sparingly to cap mating
surface.

CAUTION:

Do not apply fluid packing excessively. Failure
to do so may cause excess packing to come
out and flow toward oil seal, resulting in oil
leaks.

Fluid packing:
THREE BOND 1215 or equivalent

Mark ‘-—T((E%
F
. ‘ Il Fluid
T[ l‘ packing
Var 4
H—lﬁ}"
G2M0752

(2) Apply engine oil to cap bearing surface and
install cap on camshaft as shown by identifica-
tion mark.

(3) Gradually tighten cap in at least two stages
in alphabetical sequence shown in figure, and
then tighten to specified torque.

B2M1395B

(4) Similarly, tighten cap on exhaust side.
After tightening cap, ensure camshaft rotates
only slightly while holding it at “base” circle.



SERVICE PROCEDURE

wacz2] 2-3b

3. Camshaft

3) Camshatft oil seal installation
Apply grease to new oil seal lips and press onto
front end of camshaft by using ST1 and ST2.

CAUTION:
Use a new oil seal.

ST1 499587100 OIL SEAL INSTALLER
ST2 499597000 OIL SEAL GUIDE

G2MO0754

4) Rocker cover installation
(1) Install gasket on rocker cover.
Install peripheral gasket and ignition coil gasket.
(2) Apply fluid packing to four front open edges
of peripheral gasket.

Fluid packing:
THREE BOND 1215 or equivalent

Fluid

35

(3) Install rocker cover on cylinder head.
Ensure gasket is properly positioned during
installation.

5) Install ignition coll.

6) Install cam angle sensor.

7) Similarly, install parts on right-hand side.

2. RELATED PARTS

Install timing belt, camshaft sprockets and related
parts.
<Ref. to 2-3b [W2CO0].>
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4. Cylinder Head

4. Cy|inder Head 5) Remove intake manifold assembly and gasket.
6) Remove camshaft position sensor.

A: REMOVAL 7) Remove timing belt, camshaft sprockets and
related parts.

1. RELATED PARTS <Ref. to 2-3b [W2A0].>

1) Remove V-bel. . - 8) Remove rocker cover, camshafts and related

2) Remove generator, air conditioner compressor parts.

and brackets. <Ref. to 2-3b [W3A0].>

3) Remove hoses and tubes from cylinder block.
4) Disconnect each connector and/or remove con-
nector bracket.

2. CYLINDER HEAD

(3)

(2)

S2MO0421A

(1) Bolt (3) Cylinder head
(2) Cylinder head bolt (4) Cylinder head gasket

1) Remove oil level gauge guide attaching bolt
(LH side only).
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4. Cylinder Head

2) Remove cylinder head bolts in alphabetical
sequence shown in figure.

CAUTION:
Leave bolts (A) and (D) engaged by three or
four threads to prevent cylinder head from fall-

ing.

B2M1397C

B: DISASSEMBLY

3) While tapping cylinder head with a plastic
hammer, separate it from cylinder block.
Remove bolts (A) and (D) to remove cylinder head.

B2M1397C

4) Remove cylinder head gasket.
5) Similarly, remove right-hand cylinder head.

(9)

R LAY

(7)Y (8) (5) (4) (3) (2) (1)

4

//‘___—_
m—
S2M0420A
(1) Valve shim (4) Valve retainer (7) Valve spring seat
(2) Valve lifter (5) Valve spring (8) Intake valve
(3) Valve retainer key (6) Valve oil seal (9) Exhaust valve

1) Remove valve shims and valve lifters.
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4. Cylinder Head

SERVICE PROCEDURE

2) Compress the valve spring and remove the
valve spring retainer key. Remove each valve and
valve spring.

ST1 498267600 CYLINDER HEAD TABLE
ST2 499718000 VALVE SPRING REMOVER

CAUTION:

e Keep removed parts in order for re-installing

in their original positions.

e Mark each valve to prevent confusion.

e Use extreme care not to damage the lips of
the intake valve oil seals and exhaust valve oll

seals.

ST2

B2M1221A

C: INSPECTION
1. CYLINDER HEAD

1) Make sure that no crack or other damage
exists. In addition to visual inspection, inspect
important areas by means of red check.

38

2) Measure the warping of the cylinder head sur-
face that mates with crankcase by using a straight
edge and thickness gauge.

If the warping exceeds 0.05 mm (0.0020 in),
regrind the surface with a surface grinder.

Warping limit:

0.05 mm (0.0020 in)
Grinding limit:

0.3 mm (0.012 in)

Standard height of cylinder head:
127.5 mm (5.02 in)

CAUTION:

Uneven torque for the cylinder head nuts can
cause warping. When reassembling, pay spe-
cial attention to the torque so as to tighten
evenly.

Straight edge

Thickness gauge

G2M0760
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wac3] 2-3b

4. Cylinder Head

2. VALVE SEAT

Inspect intake and exhaust valve seats, and cor-
rect the contact surfaces with valve seat cutter if
they are defective or when valve guides are
replaced.

Valve seat width: W

Intake
Standard
1.0 mm (0.039 in)
Limit
1.7 mm (0.067 in)
Exhaust
Standard
1.5 mm (0.059 in)
Limit
2.2 mm (0.087 in)

G2MO0761

3. VALVE GUIDE

1) Check the clearance between valve guide and
stem. The clearance can be checked by measur-
ing the outside diameter of valve stem and the
inside diameter of valve guide with outside and
inside micrometers 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 inner diameter:
6.000 — 6.015 mm (0.2362 — 0.2368 in)

Valve stem outer diameter:
Intake
5.950 — 5.965 mm (0.2343 — 0.2348 in)
Exhaust
5.950 — 5.965 mm (0.2343 — 0.2348 in)
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2) If the clearance between valve guide and stem
exceeds the specification, replace guide as fol-
lows:
(1) Place cylinder head on ST1 with the com-
bustion chamber upward so that valve guides
enter the holes in ST1.
(2) Insert ST2 into valve guide and press it
down to remove valve guide.
ST1 498267600 CYLINDER HEAD TABLE
ST2 499767200 VALVE GUIDE REMOVER

G2M0762

(3) Turn cylinder head upside down and place
ST as shown in the figure.
ST 498267700 VALVE GUIDE ADJUSTER

G2MO0763

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

SERVICE PROCEDURE

(5) Put new valve guide, coated with sufficient
oil, in cylinder, and insert ST1 into valve guide.
Press in until the valve guide upper end is flush
with the upper surface of ST2.
ST1 499767200 VALVE GUIDE REMOVER
ST2 498267700 VALVE GUIDE ADJUSTER

B2M1398A

(6) Check the valve guide protrusion.

Valve guide protrusion: L
12.0 — 12.4 mm (0.472 — 0.488 in)

(7) Ream the inside of valve guide with ST.
Gently rotate the reamer clockwise while press-
ing it lightly into valve guide, and return it also
rotating clockwise. After reaming, clean valve
guide to remove chips.

ST 499767400 VALVE GUIDE REAMER

CAUTION:

e Apply engine oil to the reamer when ream-
ing.

e If the inner surface of the valve guide is torn,
the edge of the reamer should be slightly
ground with an oil stone.

e If the inner surface of the valve guide
becomes lustrous and the reamer does not
chips, use a new reamer or remedy the reamer.

(8) Recheck the contact condition between
valve and valve seat after replacing valve guide.

40

4. INTAKE AND EXHAUST VALVE

1) Inspect the flange and stem of valve, and
replace if damaged, worn, or deformed, or if “H” is
less than the specified limit.

H:

Intake
Standard
1.2 mm (0.047 in)
Limit
0.8 mm (0.031 in)
Exhaust
Standard
1.5 mm (0.059 in)
Limit
0.8 mm (0.031 in))
Valve overall length:
Intake
105.9 mm (4.169 in)
Exhaust
106.2 mm (4.181 in)

G2M0153

2) Put a small amount of grinding compound on
the seat surface and lap the valve and seat sur-
face. Install a new intake valve oil seal after lap-

ping.
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4. Cylinder Head

5. VALVE SPRINGS

1) Check valve springs for damage, free length,
and tension. Replace valve spring if it is not to the
specifications presented in the table.

2) To measure the squareness of the valve spring,
stand the spring on a surface plate and measure
its deflection at the top using a try square.

Valve spring

Free length 39.8 mm (1.567 in)

228.5 —261.8 N
(23.3 — 26.7 kg, 51.4 — 58.9
1b)/31.0 mm (1.220 in)

Tension/spring height
ension/spring heig 462.9 — 531.5 N

(47.2 — 54.2 kg, 104.1 — 119.5
1b)/23.2 mm (0.913 in)

Squareness 2.5°, 1.7 mm (0.067 in)

G2M0154
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6. INTAKE AND EXHAUST VALVE OIL
SEAL

Replace oil seal with new one, if lip is damaged or
spring out of place, or when the surfaces of intake
valve and valve seat are reconditioned or intake
valve guide is replaced.

1) Place cylinder head on ST1.

2) Press in oil seal to the specified dimension indi-
cated in the figure by using ST2.

ST1 498267600 CYLINDER HEAD TABLE
ST2 498857100 VALVE OIL SEAL GUIDE

CAUTION:

e Apply engine oil to oil seal before force-fit-
ting.

e Differentiate between intake valve oil seal
and exhaust valve oil seal by noting their dif-
ference in color.

Color of rubber part:
Intake [Black]
Exhaust [Brown]

Color of spring part:
Intake [Silver]
Exhaust [Silver]

B2M1399A

7. VALVE LIFTER

1) Check valve lifter visually.
2) Measure outer diameter of valve lifter.

Outer diameter:
32.959 — 32.975 mm (1.2976 — 1.2982 in)

o

B2M1222
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SERVICE PROCEDURE

3) Measure inner diameter of valve lifter mating
part on cylinder head.

Inner diameter:
32.994 — 33.016 mm (1.2990 — 1.2998 in)

B2M1400

CAUTION:

If difference between outer diameter of valve
lifter and inner diameter of valve lifter mating
part is over the limit, replace cylinder head.

Standard:

0.019 — 0.057 mm (0.0007 — 0.0022 in)
Limit:

0.100 mm (0.0039 in)

AN

(7) (8) (5) (4) (3) (2) (1)
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N
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dabddd

S2MO0420A

(1) Valve shim
(2) Valve lifter
(3) Valve retainer key

(4) Valve retainer
(5) Valve spring
(6) Valve oil seal
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(7) Valve spring seat
(8) Intake valve
(9) Exhaust valve
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4. Cylinder Head

1) Installation of valve spring and valve
(1) Coat stem of each valve with engine oil and
insert valve into valve guide.

CAUTION:
When inserting valve into valve guide, use spe-
cial care not to damage the oil seal lip.

(2) Set cylinder head on ST1.

(3) Install valve spring and retainer using ST2.
ST1 498267600 CYLINDER HEAD TABLE
ST2 499718000 VALVE SPRING REMOVER

CAUTION:
Be sure to install the valve springs with their

close-coiled end facing the seat on the cylinder
head.

ST2 4%{%@“\ §
fr/.\ [N M \ RO (:
L.\\\ | —\ @ %«

B2M1221A

(4) Compress valve spring and fit valve spring

retainer key.

(5) After installing, tap valve spring retainers

lightly with wooden hammer for better seating.
2) Install valve lifter and valve shim.
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4. Cylinder Head

E: INSTALLATION
1. CYLINDER HEAD

(3)

(2)

S2M0421B

(1) Bolt (3) Cylinder head

(2) Cylinder head bolt (4) Cylinder head gasket

1) Install cylinder head and gaskets on cylinder (4) Tighten bolts (A) and (B) to 34 N-m (3.5
block. kg-m, 25 ft-Ib).

CAUTION:

Use new cylinder head gaskets. °

2) Tighten cylinder head bolts.

(1) Apply a coat of engine oil to washers and
bolt threads.

(2) Tighten all bolts to 29 N-m (3.0 kg-m, 22
ft-Ib) in alphabetical sequence.

Then tighten all bolts to 69 N-m (7.0 kg-m, 51
ft-Ib) in alphabetical sequence.

(3) Back off all bolts by 180° first; back them off [ I BoM1397D
by 180° again.
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wae1 2-3b
4. Cylinder Head

(5) Tighten bolts (C), (D), (E) and (F) to 15 N-m
(1.5 kg-m, 11 ft-Ib).

B2M1397D

(6) Tighten all bolts by 80 to 90° in alphabetical
sequence.

CAUTION:
Do not tighten bolts more than 90°.

(7) Further tighten all bolts by 80 to 90° in
alphabetical sequence.

CAUTION:
Ensure that the total “re-tightening angle” [in
the two previous steps] do not exceed 180°.

3) Install oil level gauge guide attaching bolt (LH
side only).
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2. RELATED PARTS

1) Install camshafts, rocker cover and related parts.
<Ref. to 2-3b [W3CO0].>

S2M0298C

(1) Intake camshaft (LH) (6) Rocker cover (LH)
(2) Exhaust camshaft (LH) (7) Spark plug cord
(3) Intake camshaft cap (LH)

(4) Exhasut camshaft cap (LH)

(5) Rocker cover gasket (LH)

Tightening torque: N-m (kg-m, ft-Ib)
T1: 5+0.5 (0.5+0.05, 3.6+0.4)
T2: 10+0.7 (1.0+£0.07, 7.2+0.5)
T3: 20+2 (2.0+0.2, 14.5+1.4)

2) Similarly, install parts on right-hand side.
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3) Install camshaft sprockets, timing belt and related parts.
<Ref. to 2-3b [W2CO0].>
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S2M0303

4) Install intake manifold. 5) Install camshaft position sensor. Use dry com-
CAUTION: pressed air to remove foreign particles before
Use new gaskets. installing sensor.

tor bracket.

compressor.
9) Install V-belt.
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6) Connect each connector and/or install connec-

7) Connect hoses and tubes to cylinder block.
8) Install brackets, generator and air conditioner
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5. Cylinder Block

5. Cylinder Block

A: REMOVAL
1. RELATED PARTS

1) Remove timing belt, camshaft sprockets and related parts.
<Ref. to 2-3b [W2A0].>
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5. Cylinder Block

2) Remove rocker cover, camshafts and related parts. <Ref. to 2-3b [W3A0].>

S2M0298

S2M0421

49
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4) Remove water pipe. <Ref. to 2-5 [W8AO0].>

S2M0299A

(1) Water pipe (2) O-ring

50
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5. Cylinder Block

2. OIL PUMP AND WATER PUMP

B2M1767A

@)

@)
®)

Clutch housing cover (MT (4) Oill separator cover
vehicles only) (5) Water by-pass pipe
Flywheel (MT vehicles only) (6) Water pump

Drive plate (AT vehicles only) (7) Oil pump

51

(8) Oil pan
(9) Oill strainer
(10) Baffle plate
(11) Oil filter
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SERVICE PROCEDURE

1) Remove clutch housing cover (MT vehicles
only).

2) Remove flywheel (MT vehicles only) or drive
plate (AT vehicles only).

Using ST, lock crankshatft.

ST 498497100 CRANKSHAFT STOPPER

\

(
il

Drive plate

SO
-

B2MO0706A

3) Remove oil separator cover.

4) Remove water by-pass pipe for heater.

5) Remove water pump.

6) Remove oil pump from cylinder block.

Use a flat-bladed screwdriver as shown in figure
when removing oil pump.

CAUTION:
Be careful not to scratch the mating surface of
cylinder block and oil pump.

Flat-bladed
screwdriver

S2MO0722A
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7) Removal of oil pan
(1) Turn cylinder block with #2 and #4 piston
sides facing upward.
(2) Remove bolts which secure oil pan to cylin-
der block.
(3) Insert a oil pan cutter blade between cylin-
der block-to-oil pan clearance and remove oil
pan.

CAUTION:
Do not use a screwdriver or similar tool in
place of oil pan cutter.

G2M0163

8) Remove olil strainer stay.
9) Remove oil strainer.

10) Remove baffle plate.
11) Remove oil filter.
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wss1 2-3b
5. Cylinder Block

B: DISASSEMBLY

1. PISTON PIN AND CYLINDER BLOCK CONNECTING BOLT

B2M1180A

(1) Service hole plug
(2) Gasket

(3) Circlip
(4) Piston pin

1) Remove service hole cover and service hole
plugs using hexagon wrench (14 mm).

2) Rotate crankshaft to bring #1 and #2 pistons to
bottom dead center position, then remove piston
circlip through service hole of #1 and #2 cylinders.

G2M0165
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(5) Service hole cover

3) Draw out piston pin from #1 and #2 pistons by
using ST.
ST 499097700 PISTON PIN REMOVER

CAUTION:
Be careful not to confuse original combination
of piston, piston pin and cylinder.

G2M0166

4) Similarly remove piston pins from #3 and #4
pistons.

5) Remove bolts which connect cylinder block on
the side of #2 and #4 cylinders.

6) Back off bolts which connect cylinder block on
the side of #1 and #3 cylinders two or three turns.
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SERVICE PROCEDURE

2. CYLINDER BLOCK

B2M1319E

(1) Cylinder block
(2) Rear oil seal

1) Set up cylinder block so that #1 and #3 cylin-
ders are on the upper side, then remove cylinder
block connecting bolts.

2) Separate left-hand and
blocks.

CAUTION:
When separating cylinder block, do not allow
the connecting rod to fall and damage the cyl-
inder block.

right-hand cylinder

3) Remove rear oil seal.
4) Remove crankshaft together with connecting
rod.

(3) Crankshaft
(4) Crankshaft bearing
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(5) Piston

5) Remove crankshaft bearings from cylinder
block using hammer handle.

CAUTION:

Do not confuse combination of crankshaft
bearings. Press bearing at the end opposite to
locking lip.

6) Draw out each piston from cylinder block using
wooden bar or hammer handle.

CAUTION:
Do not confuse combination of piston and cyl-
inder.



SERVICE PROCEDURE

wsc1 2-3b

5. Cylinder Block

3. CRANKSHAFT AND PISTON

B2M1320I

(1) Connecting rod cap (3) Topring (5) Oilring
(2) Connecting rod bearing (4) Second ring (6) Circlip

1) Remove connecting rod cap.
2) Remove connecting rod bearing.

CAUTION:
Arrange removed connecting rod, connecting
rod cap and bearing in order to prevent confu-

sion.

3) Remove piston rings using the piston ring
expander.

4) Remove the oil ring by hand.

CAUTION:

Arrange the removed piston rings in good
order to prevent confusion.

5) Remove circlip.

C: INSPECTION
1. CYLINDER BLOCK

1) Check for cracks and damage visually.
Especially, inspect important parts by means of red
lead check.

2) Check the oil passages for clogging.

3) Inspect crankcase surface that mates with cyl-
inder 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 (7.91 in)

55



2-3b [wsc2]
5. Cylinder Block

SERVICE PROCEDURE

2. CYLINDER AND PISTON

1) The cylinder bore size is stamped on the cylin-
der block’s front upper surface.

NOTE:

Standard sized pistons are classified into two
grades, “A” and “B”. These grades should be used
as a guide line in selecting a standard piston.

Standard diameter:
A:99.505 — 99.515 mm (3.9175 — 3.9179
in)
B: 99.495 — 99.505 mm (3.9171 — 3.9175
in)

Main journal size mark

Cylinder block RH-LH
_400mbination mark

j‘ ) r r
#5— 1 4 LBl
oo s
#Aa— 39|
=
#3 L] —
- = =1 . .
#2 ——[ ] Er.o] L<_1"—#4 cylinder bore size mark
~— Lot ) I . .
#1— 1 1| 1> | @ «——#2 cylinder bore size mark

#1 cylinder bore size mark
#3 cylinder bore size mark

H2M1732A
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2) How to measure the inner diameter of each
cylinder
Measure the inner diameter of each cylinder in
both the thrust and piston pin directions at the
heights shown in figure, using a cylinder bore
gauge.

CAUTION:
Measurement should be performed at a tem-
perature 20°C (68°F).

Taper:
Standard
0.015 mm (0.0006 in)
Limit
0.050 mm (0.0020 in)
Out-of-roundness:
Standard
0.010 mm (0.0004 in)
Limit
0.050 mm (0.0020 in)

A: Thrust direction

B: Piston pin direction |10 (0.39)
| 45 (1.77
E Jise (1.77)
5
//—80 (3.15)
E g L—115 (4.53)
Unit: mm (in) G2M0170

3) When piston is to be replaced due to general or
cylinder wear, determine a suitable sized piston by
measuring the piston clearance.
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4) How to measure the outer diameter of each
piston

Measure the outer diameter of each piston at the
height shown in figure. (Thrust direction)

CAUTION:
Measurement should be performed at a tem-
perature of 20°C (68°F).

Piston grade point H:
37.0 mm (1.457 in)

Piston outer diameter:

Standard
A:99.485 — 99.495 mm (3.9167 — 3.9171
in)
B: 99.475 — 99.485 mm (3.9163 — 3.9167
in)

0.25 mm (0.0098 in) oversize

99.725 — 99.735 mm (3.9262 — 3.9266 in)
0.50 mm (0.0197 in) oversize

99.975 — 99.985 mm (3.9360 — 3.9364 in)

B2M1305A

5) Calculate the clearance between cylinder and
piston.

CAUTION:
Measurement should be performed at a tem-
perature of 20°C (68°F).

Cylinder to piston clearance at 20°C (68°F):
Standard
0.010 — 0.030 mm (0.0004 — 0.0012 in)
Limit
0.050 mm (0.0020 in)
6) Boring and honing
(1) If the value of taper, out-of-roundness, or
cylinder-to-piston clearance measured exceeds
the specified limit or if there is any damage on
the cylinder wall, rebore it to use an oversize
piston.

CAUTION:

When any of the cylinders needs reboring, all
other cylinders must be bored at the same
time, and use oversize pistons. Do not perform
boring on one cylinder only, nor use an over-
size piston for one cylinder only.
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(2) If the cylinder inner diameter exceeds the
limit after boring and honing, replace the crank-
case.

CAUTION:

Immediately after reboring, the cylinder diam-
eter may differ from its real diameter due to
temperature rise. Thus, pay attention to this
when measuring the cylinder diameter.

Limit of cylinder enlarging (boring):
0.5 mm (0.020 in)

3. PISTON AND PISTON PIN

1) Check pistons and piston pins for damage,
cracks, and wear and the piston ring grooves for
wear and damage. Replace if defective.

2) Measure the piston-to-cylinder clearance at
each cylinder.

<Ref. to 2-3b [W5C2].>

If any of the clearances is not to specification,
replace the piston or bore the cylinder to use an
oversize piston.

3) Make sure that piston pin can be inserted into
the piston pin hole with a thumb at 20°C (68°F).
Replace if defective.

Standard clearance between piston pin and
hole in piston:
Standard
0.004 — 0.010 mm (0.0002 — 0.0004 in)
Limit
0.020 mm (0.0008 in)

B2M1401

Micrometer

B2M0084A
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4) Check circlip installation groove on the piston 2) Squarely place piston ring and oil ring in
for burr. If necessary, remove burr from the groove cylinder, and measure the piston ring gap with a
so that piston pin can lightly move. thickness gauge.
Unit: mm (in)
Standard Limit
0.20 — 0.35
R b Top ring (0.0079 — 1.0 (0.039)
emove burr. 0.0138)
\ Piston 0.37 —0.52
. Second ring (0.0146 — 1.0 (0.039)
fing gap 0.0205)
0.20 — 0.60
Oil ring rail (0.0079 — 1.5 (0.059)
B2MO0420A 0.0236)

5) Check piston pin circlip for distortion, cracks
and wear.

4. PISTON RING

1) If piston ring is broken, damaged, or worn, or if
its tension is insufficient, or when the piston is
replaced, replace piston ring with a new one of the
same size as the piston.

CAUTION: \/2\ )

e “R”is marked on the end of the top and sec- 2 — " GoMo174
ond rings. When installing the rings to the
piston, face this mark upward. 3) Measure the clearance between piston ring and
piston ring groove with a thickness gauge.

CAUTION:
Before measuring the clearance, clean the pis-
ton ring groove and piston ring.

Unit: mm (in)

Standard Limit
0.040 —
. 0.080
Clearance | Top ring (0.0016 0.15 (0.0059)
between '
—0.0031
G2M0623 piston ring 0.030 )
Th il i . bined ri isti f and piston '0070_
[ ) e _OI rfnng iIs a com |ne_ rng consisting o ring groove | Second ring . 0.15 (0.0059)
two rails and a spacer in between. When (0.0012
installing, be careful to assemble correctly. —0.0028)
R mark
R mark
Second ring %%
il
fo/{)/ﬂ/ Upper rai
o Spacer
Qil ring
D Lower rail Thickness gauge
G2M0624 B2M1402A
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5. CONNECTING ROD

1) Replace connecting rod, if the large or small
end thrust surface is damaged.

2) Check for bend or twist using a connecting rod
aligner. Replace connecting rod if the bend or twist
exceeds the limit.

Limit of bend or twist per 100 mm (3.94 in) in
length:
0.10 mm (0.0039 in)

Thickness gauge

Connecting rod

Thickness gauge

Connecting rod

B2M1184A

3) Install connecting rod fitted with bearing to
crankshaft and measure the side clearance (thrust
clearance). Replace connecting rod if the side
clearance exceeds the specified limit.

Connecting rod side clearance:
Standard
0.070 — 0.330 mm (0.0028 — 0.0130 in)
Limit
0.4 mm (0.016 in)

G2M0176

4) Inspect connecting rod bearing for
peeling, seizure, melting, wear, etc.

Scar,

5) Measure the oil clearance on individual con-
necting rod bearings by means of plastigauge. If
any oil clearance is not within specification, replace
the defective bearing with a new one of standard

size or undersize as necessary. (See the table.)

Connecting rod oil clearance:

Standard

0.010 — 0.038 mm (0.0004 — 0.0015 in)

Limit

0.05 mm (0.0020 in)

Unit: mm (in)
Bearing size .
Bearing (Thickness at cen- Outer d|amgter of
crank pin
ter)
1.492 — 1.501 | 47.984 — 48.000
Standard (0.0587 — (1.8891 —
0.0591) 1.8898)
0.03 (0.0012) 1510 — 1.513 | 47.954 — 47.970
undersize (0.0594 — (1.8879 —
0.0596) 1.8886)
0.05 (0.0020) 1520 — 1.523 | 47.934 — 47.950
undersize (0.0598 — (1.8872 —
0.0600) 1.8878)
0.25 (0.0098) 1.620 — 1.623 | 47.734 — 47.750
undersize (0.0638 — (1.8793 —
0.0639) 1.8799)




2-3b [wscs]
5. Cylinder Block

SERVICE PROCEDURE

6) Inspect bushing at connecting rod small end,
and replace if worn or damaged. Also measure the
piston pin clearance at the connecting rod small
end.

Clearance between piston pin and bushing:
Standard
0 — 0.022 mm (0 — 0.0009 in)
Limit
0.030 mm (0.0012 in)

B2M0085

Micrometer

B2MO084A

7) Replacement procedure is as follows.
(1) Remove bushing from connecting rod with
ST and press.
(2) Press bushing with ST after applying oil on
the periphery of bushing.
ST 499037100 CONNECTING ROD BUSH-
ING REMOVER AND
INSTALLER

N——r

\

G2M0177

(3) Make two 3 mm (0.12 in) holes in bushing.
Ream the inside of bushing.

(4) After completion of reaming, clean bushing
to remove chips.

60

6. CRANKSHAFT AND CRANKSHAFT
BEARING

1) Clean crankshaft completely and check for
cracks by means of red lead check etc., and
replace if defective.

2) Measure the crankshaft bend, and correct or
replace if it exceeds the limit.

CAUTION:

If a suitable V-block is not available, install #1
and #5 crankshaft bearing on cylinder block,
position crankshaft on these bearings and
measure crankshaft bend using a dial gauge.

Crankshatft bend limit:
0.035 mm (0.0014 in)

Dial gauge

G2M0178

3) Inspect the crank journal and crank pin for
wear. If not to specifications, replace bearing with
an undersize one, and replace or recondition
crankshaft as necessary. When grinding crank
journal or crank pin, finish them to the specified
dimensions according to the undersize bearing to
be used.

Crank pin and crank journal:
Out-of-roundness
0.020 mm (0.0008 in) or less
Taper limit
0.07 mm (0.0028 in)
Grinding limit
0.25 mm (0.0098 in)

G2M0179
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Unit: mm (in)

Crank journal diameter

#1, #5

#2, #3, #4

Crank pin diameter

Standard

Journal O.D.

59.992 — 60.008
(2.3619 — 2.3625)

59.992 — 60.008
(2.3619 — 2.3625)

47.984 — 48.000
(1.8891 — 1.8898)

Bearing size
(Thickness at
center)

1.998 — 2.011
(0.0787 — 0.0792)

2.000 — 2.013
(0.0787 — 0.0793)

1.492 — 1.501
(0.0587 — 0.0591)

0.03 (0.0012)
undersize

Journal O.D.

59.962 — 59.978
(2.3607 — 2.3613)

59.962 — 59.978
(2.3607 — 2.3613)

47.954 — 47.970
(1.8879 — 1.8886)

Bearing size
(Thickness at
center)

2.017 — 2.020
(0.0794 — 0.0795)

2.019 — 2.022
(0.0795 — 0.0796)

1.510 — 1.513
(0.0594 — 0.0596)

0.05 (0.0020)
undersize

Journal O.D.

59.942— 59.958
(2.3599 — 2.3605)

59.942 — 59.958
(2.3599 — 2.3605)

47.934 — 47.950
(1.8872 — 1.8878)

Bearing size
(Thickness at
center)

2.027 — 2.030
(0.0798 — 0.0799)

2.029 — 2.032
(0.0799 — 0.0800)

1.520 — 1.523
(0.0598 — 0.0600)

0.25 (0.0098)
undersize

Journal O.D.

59.742 — 59.758
(2.3520 — 2.3527)

59.742 — 59.758
(2.3520 — 2.3527)

47.734 — 47.750
(1.8793 — 1.8799)

Bearing size
(Thickness at
center)

2.127 — 2.130
(0.0837 — 0.0839)

2.129 — 2.132
(0.0838 — 0.0839)

1.620 — 1.623
(0.0638 — 0.0639)

O.D. ... Outer Diameter

4) Measure the thrust clearance of crankshaft at
center bearing. If the clearance exceeds the limit,

replace bearing.

Crankshatft thrust clearance:

Standard

0.030 — 0.115 mm (0.0012 — 0.0045 in)

Limit

0.25 mm (0.0098 in)
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5) Inspect individual crankshaft bearings for signs
of flaking, seizure, melting, and wear.

6) Measure the oil clearance on each crankshaft
bearing by means of plastigauge. If the measure-
ment is not within the specification, replace defec-
tive bearing with an undersize one, and replace or
recondition crankshaft as necessary.

Unit: mm (in)
Crankshatft oil clearance
0.003 — 0.030
#1, #5 (0.0001 —
0.0012)
Standard 0.010 — 0.033
#2, #3, #4 (0.0004 —
0.0013)
Limit #1, #3, #5 0.040 (0.0016)
#2, #4 0.045 (0.0018)
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D: ASSEMBLY
1. CRANKSHAFT AND PISTON

Side mark -

<7)/®

B2M1320J

(1) Connecting rod bearing (5) Second ring
(2) Connecting rod (6) Topring

(3) Connecting rod cap (7) Circlip

(4) Oilring

1) Install connecting rod bearings on connecting
rods and connecting rod caps.

CAUTION:
Apply oil to the surfaces of the connecting rod
bearings.

2) Install connecting rod on crankshaft.

CAUTION:
Position each connecting rod with the side
marked facing forward.

3) Install connecting rod cap with connecting rod
nut.

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

CAUTION:

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

e When tightening the connecting rod nuts,
apply oil on the threads.

4) Installation of piston rings and oil ring
(1) Install oil ring spacer, upper rail and lower
rail in this order by hand. Then install second
ring and top ring with a piston ring expander.
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Tightening torque: N-m (kg-m, ft-Ib)
T: 44+2 (4.5+0.2, 32.5+1.4)

(2) Position the top ring gap at (A) or (B) in the
figure.

180°

B2M1223B

(3) Position the second ring gap at 180° on the
reverse side for the top ring gap.
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(4) Position the upper rail gap at (C) or (D) in
the figure.

(C)

35°
25° |

A2[5E
(F) (D)

B2M1224B

(5) Position the expander gap at 180° of the
reverse side for the upper rail gap.

(6) Position the lower rail gap at (E) or (F) in the
figure.

CAUTION:

e Ensure ring gaps do not face the same direc-
tion.

e Ensure ring gaps are not within the piston
skirt area.

(C)

35°
25° |

A2|5E
(F) (0)

B2M1224B
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5) Install circlip.

Install circlips in piston holes located opposite ser-
vice holes in cylinder block, when paositioning all
pistons in the corresponding cylinders.

CAUTION:
Use new circlips.

#4

Front side #2

B2M1403A
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2. CYLINDER BLOCK

B2M1321E

(1) Crankshaft bearing
(2) Crankshaft
(3) Cylinder block

(4) Rear oil seal

1) Install ST to cylinder block, then install crank-
shaft bearings.
ST 499817000 ENGINE STAND

CAUTION:

Remove oil the mating surface of bearing and
cylinder block before installation. Also apply a
coat of engine oil to crankshaft pins.

2) Position crankshaft on the #2 and #4 cylinder
block.
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Tightening torque: N-m (kg-m, ft-Ib)
T1: 252 (2.5£0.2, 18.1+1.4)
T2: 473 (4.8£0.3, 34.7£2.2)

3) Apply fluid packing to the mating surface of #1
and #3 cylinder block, and position it on #2 and #4
cylinder block.

Fluid packing:

THREE BOND 1215 or equivalent
CAUTION:
Do not allow fluid packing to jut into O-ring
grooves, oil passages, bearing grooves, etc.

Fluid packing -
\

G2M0185
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4) Temporarily tighten 10 mm cylinder block con-
necting bolts in alphabetical sequence shown in
figure.

B2M0088D

5) Tighten 10 mm cylinder block connecting bolts
in alphabetical sequence.
Tightening torque:

47+3 N-m (4.8x0.3 kg-m, 34.7+2.2 ft-Ib)

B2M0088D

6) Tighten 8 mm and 6 mm cylinder block connect-
ing bolts in alphabetical sequence shown in figure.

Tightening torque:
(A) — (G): 252 N-m (2.5£0.2 kg-m,
18.1+1.4 ft-Ib)
(H): 6.4 N-m (0.65 kg-m, 4.7 ft-Ib)

B2MOO089F
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7) Install rear oil seal by using ST1 and ST2.
ST1 499597100 OIL SEAL GUIDE
ST2 499587200 OIL SEAL INSTALLER

=S

Flywheel attaching bolt N Rear oil seal
I\ \
e N
IRNIRN

G2M0186
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3. PISTON AND PISTON PIN (#1 AND #2)

(5)

(4)4—|E|
) S

B2M1322E

(1) Piston (4) Gasket
(2) Piston pin (5) Service hole plug
(3) Circlip

1) Installing piston
(1) Turn cylinder block so that #1 and #2 cylin-
ders face upward.
(2) Using ST1, turn crankshaft so that #1 and
#2 connecting rods are set at bottom dead cen-
ter.

ST1 499987500 CRANKSHAFT SOCKET
(3) Apply a coat of engine oil to pistons and
cylinders and insert pistons in their cylinders by
using ST2.

ST2 498747300 PISTON GUIDE

S2MO0306A
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Tightening torque: N-m (kg-m, ft-Ib)
T: 69+7 (7.0+£0.7, 50.6+5.1)

2) Installing piston pin
(1) Insert ST3 into service hole to align piston
pin hole with connecting rod small end.

CAUTION:
Apply a coat of engine oil to ST3 before inser-
tion.

ST3 499017100 PISTON PIN GUIDE

G2M0189

(2) Apply a coat of engine oil to piston pin and
insert piston pin into piston and connecting rod
through service hole.
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(3) Install circlip. (4) Install service hole plug and gasket.
CAUTION: CAUTION:
Use new circlips. Use a new gasket and apply a coat of fluid

packing to it before installation.

Fluid packing:
THREE BOND 1215 or equivalent

G2M0190

4. PISTON AND PISTON PIN (#3 AND #4)

B2M1323E

g; gsion ; EZ; gervice :o:e plug Tightening torque: N-m (kg-m, ft-Ib)
iston pin ervice hole cover

(3) Circlip P T1: 6.4 (0.65, 4.7)

(4) Gasket T2: 69+7 (7.0£0.7, 50.6+5.1)

Turn cylinder block so that #3 and #4 cylinders face
upward. Using the same procedures as used for #1
and #2 cylinders, install pistons and piston pins.
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E: INSTALLATION
1. OIL PUMP AND WATER PUMP

B2M1767C

(1) Baffle plate (8) Oil pump Tightening torque: N-m (kg-m, ft-Ib)
(2) Oil strainer (9) Water pump T1: 5 (0.5, 3.6)
(3) Oil pan (10) Water by-pass pipe T2" 6.4 '0' 65' 4.7
(4) Oil separator cover (11) Oil filter o e 47
T3: 10 (1.0, 7)

(5) Drive plate (AT vehicles only)

(6) Flywheel (MT vehicles only) T4: 72£3 (7.3£0.3, 52.8£2.2)

(7) Clutch housing cover (MT T5: First 12+2 (1.2£0.2, 8.7+1.4)
vehicles only) Second 12+2 (1.2+0.2,
8.7+1.4)

68
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1) Install baffle plate.

2) Install oil strainer and O-ring.

3) Install oil strainer stay.

4) Apply fluid packing to matching surfaces and
install oil pan.

Fluid packing:
THREE BOND 1215 or equivalent

Fluid packing

G2M0084

5) Apply fluid packing to matching surfaces and
install oil separator cover.
Fluid packing:

THREE BOND 1215 or equivalent

Fluid packing

G2M0194
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6) Install flywheel (MT vehicles only) or drive plate
(AT vehicles only).

To lock crankshaft, use ST.

ST 498497100 CRANKSHAFT STOPPER

B2MO706A

7) Install clutch housing cover. (MT vehicles only)
8) Installation of oil pump
(1) Discard front oil seal after removal. Replace
with a new one by using ST.
ST 499587100 OIL SEAL INSTALLER

S2M0235
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(2) Apply fluid packing to matching surface of
oil pump.
Fluid packing:
THREE BOND 1215 or equivalent

B2M0390A

(3) Install oil pump on cylinder block. Be care-
ful not to damage oil seal during installation.

CAUTION:

e Do not forget to install O-ring and seal when
installing oil pump.

e Align flat surface of oil pump’s inner rotor
with crankshaft before installation.

B2MO0390A

9) Install water pump and gasket.

CAUTION:

e Be sure to use a new gasket.

e When installing water pump, tighten bolts in
two stages in alphabetical sequence as shown
in figure.

H2M1568A
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10) Install water by-pass pipe for heater.
11) Install oil filter.

2. RELATED PARTS
1) Install water pipe. <Ref. to 2-5 [W8BO0].>

CAUTION:
Always use a new O-ring.

&3 somo308A

2) Install cylinder heads.

<Ref. to 2-3b [W4EOQ].>

3) Install camshafts, rocker cover and related
parts.

<Ref. to 2-3b [W3CO0].>

4) Install camshaft sprockets, timing belt and
related parts.

<Ref. to 2-3b [W2CO0].>
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1. Engine Trouble in General

1. Engine Trouble in General A Very often
B : Sometimes
NOTE: C : Rarely

A, B and C shown in the RANK of table refer to the
possibility of reason for the trouble in order (“Very
often” to “Rarely”).

TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK
1. Engine will not start.
1) Starter does not turn. e Starter e Defective battery-to-starter harness

e Defective starter switch

e Defective inhibitor switch or neutral switch

e Defective starter

e Battery e Poor terminal connection

e Run-down battery

e Defective charging system

e Friction e Seizure of crankshaft and connecting rod bearing
e Seized camshaft

e Seized or stuck piston and cylinder

2) Initial combustion does |e Starter e Defective starter
not occur. e Fuel injection system <Ref. to 2-7 On-Board Diagnostics Il System>
e Fuel line e Defective fuel pump and relay
e Lack of or insufficient fuel
e Belt e Defective
e Defective timing
e Compression e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket
e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

3) Initial combustion e Fuel injection system <Ref. to 2-7 On-Board Diagnostics Il System>
occurs. e Intake system e Defective intake manifold gasket
e Defective throttle body gasket
e Fuel line e Defective fuel pump and relay

e Clogged fuel line
e Lack of/or insufficient fuel

e Belt e Defective
e Defective timing
e Compression e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket
e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

W T O@OOIOOO|T|WW(@IO|O@|T[(>@TO|ITIOO|IOOIO|TT|ITI>I>IOO0O|IO0@TI>|I>TIO|OE
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1. Engine Trouble in General

TROUBLE

PROBLEM PARTS, ETC.

| POSSIBLE CAUSE

RANK

4) Engine stalls after initial
combustion.

e Fuel injection system <Re

f. to 2-7 On-Board Diagnostics Il System>

>

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Dirty air cleaner element

e Fuel line e Clogged fuel line
e Lack of or insufficient fuel
e Belt e Defective

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

2. Rough idle and engine
stall

e Fuel injection system <Re

f. to 2-7 On-Board Diagnostics Il System>

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filler cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay
e Clogged fuel line
e Lack of/or insufficient fuel

e Belt e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket

e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston

e Incorrect valve timing

e Improper engine oil (low viscosity)

e Lubrication system

e Incorrect oil pressure

e Defective rocker cover gasket

e Cooling system

e Overheating

e Others

e Malfunction of evaporative emission control system

e Stuck or damaged throttle valve

e Accelerator cable out of adjustment

OO0 |(>|WTO|WR @ @O@OOOTO|T|T|I>|IZ|IZ|I>P|IWTOMM@OIOIOIOIO0|T|T|TOIO|BTIOIO|®E
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TROUBLE PROBLEM PARTS, ETC. | POSSIBLE CAUSE RANK
3. Low output, hesitation e Fuel injection system <Ref. to 2-7 On-Board Diagnostics Il System> A
and poor acceleration e Intake system e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filler cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay

e Clogged fuel line

e Lack of/or insufficient fuel

e Belt e Defective timing

e Compression e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket
e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston
e Incorrect valve timing

e Improper engine oil (low viscosity)

e Lubrication system e Incorrect oil pressure
e Cooling system e Overheating
e Over cooling
e Others e Malfunction of evaporative emission control system
4. Surging e Fuel injection system <Ref. to 2-7 On-Board Diagnostics Il System>
e Intake system e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective intake manifold gasket

e Defective throttle body gasket

e Defective PCV valve

e Loosened oil filler cap

e Dirty air cleaner element

e Fuel line e Defective fuel pump and relay

e Clogged fuel line

e Lack of/or insufficient fuel

e Belt e Defective timing

e Compression e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective gasket
e Improper valve seating

e Defective valve stem

e Worn or broken valve spring

e Worn or stuck piston rings, cylinder and piston
e Incorrect valve timing

e Improper engine oil (low viscosity)

e Cooling system e Overheating

e Others e Malfunction of evaporative emission control system
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2-3b [K100]

DIAGNOSTICS

1. Engine Trouble in General

TROUBLE

PROBLEM PARTS, ETC.

| POSSIBLE CAUSE

RANK

5. Engine does not return
to idle.

e Fuel injection system <Re

f. to 2-7 On-Board Diagnostics Il System>

>

e Intake system

e Loosened or cracked vacuum hose

e Others

e Stuck or damaged throttle valve

e Accelerator cable out of adjustment

6. Dieseling (Run-on)

e Fuel injection system <Re

f. to 2-7 On-Board Diagnostics Il System>

e Cooling system

e Overheating

e Others

e Accelerator cable out of adjustment

7. After burning in exhaust
system

e Fuel injection system <Re

f. to 2-7 On-Board Diagnostics Il System>

e Intake system

e Loosened or cracked intake duct

e Loosened or cracked PCV hose

e Loosened or cracked vacuum hose

e Defective PCV valve

e Loosened oil filler cap

e Belt

e Defective timing

e Compression

e Incorrect valve clearance

e Loosened spark plugs or defective gasket

e Loosened cylinder head bolts or defective <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>