General Information

Chassis and Paint Codes ....................... 1-2

Identification Number Locations ......... 1-3
Warning/Caution Label Locations ....... 1-4
Lift and Support Points
Lift and Safety Stands ....................... 1-7
Floor Jack ......cccoevviviiiiiiinniiiinieeeeinenes 1-8

TOWING oot e, 1-9




Chassis and Paint Codes

— Vehicle Identification Number — Engine Number
2HH MB45 4 *V H 500001 D16Y8 - 2750001
ITTT
Manufacturer, Make and Engine Type
Type of Vehicle D16Y8: 1.6 ¢ SOHC VTEC 16-valves
2HH: HONDA OF CANADA Sequential Multiport
MFG., INC. Fuel-injected Engine
ACURA Passenger car Serial Number
Line, Body and Engine Type
MB4: 1.6EL/D16Y8

Body Type and Transmission Type

5: Sedan/5-speed Manual — Transmission Number

6: Sedan/4-speed APBA - 1000001
Automatic
Vehicle Grade Transmission Type
4: Standard APBA: 4-speed Automatic Transmission
5: Standard with ABS S40 :5-speed Manual Transmission
6: Sport Serial Number
7: Premium APBA: 1000001~
Check Digit S40 :1000001~
Model Year
V: 1997
Factory Code .
H: Alliston Plant, Ontario, Canada — Paint Code
Serial Number Paint Code Color
B-73M Cyclone Blue Metallic
G-82P Cypress Green Pearl
NH-503P Granada Black Pearl
R-97 Roma Red
RP-27M Primrose Mist Metallic

Paint Code

COLOR
B-73M

Vehicle Identification Number
and Canadian Motor Vehicle
Safety Standard Certification

I
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Identification Number Locations “

Vehicle Identification
Number (VIN)

Vehicle Identification
Number (VIN)
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Warning/Caution Label Locations

D: DRIVER INFORMATION: (SUNVISOR)

[ SRS

(AIRBAG| ALWAYS WEAR YOUR SEAT BELT

o THIS CAR IS EQUIPPED WITH A DRIVER AIRBAG AND A
FRONT SEAT PASSENGER AIRBAG AS A SUPPLEMEN-
TAL RESTRAINT SYSTEM (SRS).

e IT1S DESIGNED TO SUPPLEMENT THE SEAT BELT.

e BEFORE DRIVING, READ LABEL INSIDE THE GLOVE
BOX.

E: SRS WARNING (HOOD)

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

THIS VEHICLE IS EQUIPPED WITH DRIVER AND FRONT
SEAT PASSENGER AIRBAGS.

ALL SRS ELECTRICAL WIRING AND CONNECTORS ARE
COLORED YELLOW.

TAMPERING WITH, DISCONNECTING OR USING ELECTRI-
CAL TEST EQUIPMENT ON THE SRS WIRING CAN MAKE
THE SYSTEM INOPERATIVE OR CAUSE ACCIDENTAL FIR-
ING OF THE INFLATOR.

A: CABLE REEL CAUTION A WARNING
SRS THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN-
e TALLY DEPLOYED, CAN SERIOUSLY HURT YOU. FOLLOW
INSTALLATION OF THE SRS CABLE REEL IS CRITICAL TO SERVICE MANUAL INSTRUCTIONS CAREFULLY.

THE PROPER OPERATION OF THE SRS AIRBAG SYSTEM.
REFER TO SERVICE MANUAL FOR DETAILED INSTALLA-
TION INSTRUCTIONS. F: STEERING COLUMN NOTICE

B: DRIVER MODULE WARNING NOTICE
TO PREVENT SRS DAMAGE, REMOVE STEERING WHEEL

X WARNING BEFORE REMOVING STEERING SHAFT CONNECTING
BOLT.
THE AIRBAG INFLATOR IS EXPLOSIVE AND IF ACCIDEN-
TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU.
e DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB- G: MONITOR CAUTION
ING DEVICES.
THEY CAN CAUSE ACCIDENTAL DEPLOYMENT. NOTICE SRS
e NO SERVICEABLE PARTS INSIDE. DO NOT DISASSEM- o NO SERVICEABLE PARTS INSIDE.
, BLE e REFER TO SERVICE MANUAL FOR DETAILED INSTRUC-
e PLACE AIRBAG UPRIGHT WHEN REMOVED. TIONS.
o FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

C: DRIVER MODULE DANGER

4\ DANGER

EXPLOSIVE/FLAMMABLE

CONTACT WITH ACID, WATER OR HEAVY METALS SUCH
AS COPPER. LEAD OR MERCURY MAY PRODUCE HARMFUL
AND IRRITATING GASES OR EXPLOSIVE COMPOUNDS.
STORAGE TEMPERATURES MUST NOT EXCEED 200°F
{100°C). FOR PROPER HANDLING, STORAGE AND DISPOS-
AL PROCEDURES REFER TO SERVICE MANUAL, SRS SUP-
PLEMENT.

POISON

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM
NITRATE.

FIRST AID:

IF CONTENTS ARE SWALLOWED, INDUCE VOMITING. FOR
EYE CONTACT, FLUSH EYES WITH WATER FOR 15 MINUTES.
IF GASES (FROM ACID OR WATER CONTACT) ARE INHALED,
SEEK FRESH AIR. IN EVERY CASE, GET PROMPT MEDICAL
ATTENTION.

KEEP OUT OF REACH OF CHILDREN.
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H: SRS INFORMATION LABEL (GLOVE BOX)

: FRONT SEAT PASSENGER MODULE DANGER

AIRBAG INFORMATION

SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

e THE SRS MUST BE INSPECTED TEN YEARS AFTERIT IS
INSTALLED. THE DATE OF INSTALLATION IS SHOWN
ON THE CERTIFICATION PLATE, LOCATED ON THE
DRIVER’S DOORJAMB.

¢ DIAGNOSTIC CHECKS AND REPLACEMENT OF SRS
COMPONENTS MUST BE DONE BY AN AUTHORIZED
DEALER.

e SEE YOUR OWNER'S MANUAL FOR ADDITIONAL SRS
INFORMATION.

A DANGER

EXPLOSIVE/FLAMMABLE

CONTACT WITH ACID, WATER OR HEAVY METALS SUCH
AS COPPER, LEAD OR MERCURY MAY PRODUCE HARM-
FUL AND IRRITATING GASES OR EXPLOSIVE COM-
POUNDS. STORAGE TEMPERATURES MUST NOT EXCEED
200°F (100°C). FOR PROPER HANDLING, STORAGE AND
DISPOSAL PROCEDURES REFER TO SERVICE MANUAL,
SRS SUPPLEMENT.

POISON :

CONTAINS POISONOUS SODIUM AZIDE AND POTASSIUM
NITRATE.

FIRST AID

IF CONTENTS ARE SWALLOWED, INDUCE VOMITING. FOR
EYE CONTACT, FLUSH EYES WITH WATER FOR 15 MIN-
UTES. IF GASES (FROM ACID OR WATER CONTACT) ARE
INHALED, SEEK FRESH AIR IN EVERY CASE, GET PROMPT
MEDICAL ATTENTION.

KEEP OUT QF REACH OF CHILDREN.

A WARNING

THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF ACCIDEN-

TALLY DEPLOYED, CAN SERIOUSLY HURT OR KILL YOU.

e DO NOT USE ELECTRICAL TEST EQUIPMENT OR PROB-
ING DEVICES.
THEY CAN CAUSE ACCIDENTAL DEPLOYMENT.

e NO SERVICEABLE PARTS INSIDE. DO NOT DISASSEM-
BLE.

e PLACE AIRBAG UPRIGHT WHEN REMOVED.

e FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

{cont'd)
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Warning/Caution Label Locations

(cont’d)

SERVICE
INFORMATION

[COOLANT INFORMATIONJ

See page 1-4

b / i
\ / '
[ BATTERY CAUTION “. \“\ t

RADIATOR CAP
CAUTION

TIRE INFORMATIONJ




Lift and Support Points

Lift and Safety Stands

When heavy rear components such as suspension, fuel tank, spare tire, and trunk lid are to be removed,
place additional weight in the luggage area before hoisting. When substantial weight is removed from the rear of the
vehicle, the center of gravity may change and can cause the vehicle to tip forward on the hoist.

NOTE:

Since each tire/wheel assembly weighs approximately 30 Ibs (14 kg), placing the front wheels in the luggage area can

assist with the weight distribution.
Use the same support points to support the vehicle on safety stands.

. Place the lift blocks as shown.

. Raise the hoist a few inches (centimeters) and rock the vehicle to be sure it is firmly supported.

Raise the hoist to full height and inspect lift points for solid support.

J0npou
el
a0000C

FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT



Lift and Support Points

Floor Jack

1. Set the parking brake and block the wheeis that are
not being lifted.

2. When lifting the rear of the vehicle, put the gearshift
lever in reverse (Automatic transmission in {P] posi-
tion).

3. Raise the vehicle high enough to insert the safety
stands.

4. Adjust and place the safety stands so the vehicle
will be approximately level, then lower the vehicle
onto them.

FRONT:

A=
TR

% Center the jacking
bracket in the middle
of the jack lift platform.

LIFT PLATFORM
REAR:

¢
r e ®

LIFT PLATFORM
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Center the jack
bracket in the middle
of the jack lift platform.

A WARNING

e Always use safety stands when working on or under
any vehicle that is supported by only a jack.

e Never attempt to use a bumper jack for lifting or
supporting the vehicle.




Towing

If the vehicle needs to be towed, call a professional tow-
ing service. Never tow the vehicle behind another vehi-
cle with just a rope or chain. It is very dangerous.

Emergency Towing
There are three popular methods of towing a vehicle:

Flat-bed Equipment — The operator loads the vehicle on
the back of a truck. This is the best way of transporting the
vehicle.

Whee! Lift Equipment — The tow truck uses two pivoting
arms that go under the tires (front or rear) and lifts them
off the ground. The other two wheels remain on the
ground.

Sling-type Equipment — The tow truck uses metal cables
with hooks on the ends. These hooks go around parts of
the frame or suspension, and the cables lift that end of
the vehicle off the ground. The vehicle’s suspension and
body can be seriously damaged if this method of towing
is attempted.

If the vehicle cannot be transported by flat-bed, it should
be towed with the front wheels off the ground. If due to
damage, the vehicle must be towed with the front
wheels on the ground, do the following:

Manual Transmission

e Release the parking brake.

e Shift the transmission to neutral.
Automatic Transmission

o Release the parking brake.

e Start the engine.

e Shift to D¢ position, then [N] position.
e Turn off the engine. .

CAUTION:

e Improper towing preparation will damage the trans-
mission. Follow the above procedure exactly. If you
cannot shift the transmission or start the engine
(automatic transmission), your vehicle must be trans-
ported on a flat-bed.

e [t is best to tow the vehicle no farther than 50 miles
(80 km), and keep the speed below 35 mph (55 km/h).

e Trying to lift or tow your vehicle by the bumpers will
cause serious damage. The bumpers are not designed
to support the vehicle’s weight.

Front:

e——=
e

N\

TIE DOWN HOOKS

Rear:

(=~
7
s — A\ Y

AT

4§

TOWING HOOK



Specifications

Standards and Service Limits .............. 2-2
Design Specifications .............ccceeeun...... 2-11
Body Specifications ...............ccuvvveeeeee. 2-14



Standards and Service Limits

— Engine Electrical — Section 4

MEASUREMENT STANDARD (NEW)

Ignition coil Rated voltage V 12

Primary winding resistance at 68°F (20°C) 0.63-0.77

Secondary winding resistance at 68°F (20°C) k2 12.8-19.2
Ignition wire Resistance at 68°F (20°C) kQ 25 max.
Spark plug Type See section 4

Gap 1.0 -~ 1.1 (0.043 004
Ignition timing At idle 12°t 2°

°BTDC (Red)

Alternator belt*

Deflection with 98 N (10 kgf, 22 Ibf)
between pulleys

8.0 - 10.5 (0.31 - 0.41) with used belt
6.0 - 8.5 (0.24 - 0.33) with new belt

Belt tension N (kgf, Ibf)
Measured with beit tension gauge

340 - 490 (35 - 50, 77 — 110) with used belt
540 - 740 (55 - 75, 121 ~ 165) with new belt

STANDARD (NEW) [ SERVICE LIMIT

Aiternator Output 12V at hot A 75
(MITSUBISHI) Coil resistance (rotor) at 68°F (20°C} k@ 3.4-38
Slip ring 0.D. 22.7 (0.89) 22,2 (0.87)
Brush length 19.0 (0.75) 5.0 (0.20)
Brush spring tension g (oz) 300 - 450 (10.6 - 15.9) —
Starter motor Type Gear reduction
(MITSUBA Commutator mica depth 0.4-0.5(0.016 - 0.020) 0.15 (0.006)
1.0 kW Commutator runout 0-0.02 (0 - 0.0008) 0.05 (0.002)
1.2 kW) Commutator 0.D. 28.0 - 28.1 (1.102 - 1.106) 27.5(1.083)
Brush length 15.8 - 16.2 (0.62 - 0.64) 11.0 (0.43)
Brush spring tension (new) 15.7-17.7
N (kgf, Ibf) (1.60 - 1.80, 3.5 - 4.0)
*: When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off.
Readjust deflection or tension to used belt values.
— Cylinder Head/Valve Train — Section 6
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm and wide open throttle
kPa (kgf/cm?, psi) Nominal 1,270 (13.0, 184)
Minimum 930 (9.5, 135)
Maximum variation | 200 (2.0, 28}
Cylinder head Warpage 0.05 {0.002)
Height 92.95 - 93.05 (3.659 - 3.663) —_—
Camshaft End play 0.05 - 0.15 (0.002 - 0.006) 0.5 {0.02)
Camshaft-to-holder oil clearance 0.050 - 0.089 (0.002 - 0.004) 0.15 {0.006)
Total runout 0.03 (0.001) max. 0.04 (0.002)
Cam lobe height IN  Primary 37.065 (1.4592) —_—
Mid 38.274 (1.5068) —_—
Secondary 36.778 (1.4479) —_—
EX 38.008 (1.4964) e
Valve Valve clearance (Cold) IN 0.18 - 0.22 (0.007 - 0.009) —_
EX | 0.23-0.27 (0.009 - 0.011) —_—
Valve stem O.D. . IN 5.48 - 5.49 (0.2157 - 0.2161) 5.45 (0.2146)
EX | 5.45-5.46 (0.2146 - 0.2150) 5.42 (0.2134)
Stem-to-guide clearance IN 0.02 - 0.05 (0.001 - 0.002) 0.08 (0.003)
EX | 0.05-0.08 (0.002 - 0.003) 0.11 (0.004)
Valve seat Width IN 0.85 - 1.15 (0.033 - 0.045) 1.6 (0.063)
EX | 1.25-1.55(0.049 - 0.061) 2.0 (0.079)
Stem installed height IN 53.17 - 53.64 (2.093 - 2.112) 53.89 (2.122)
EX | 53.17 -53.64 (2.093 - 2.112) 53.89 (2.122)
Valve spring Free length IN 58.0 (2.28) —_
EX | 58.7 (2.31) _—
Valve guide 1.D. IN 5.51-5.53(0.217 - 0.218) 5.55 (0.219)
EX | 551-5.53{0.217-0.218) 5.55 (0.219)
Installed height IN 17.85 - 18.35 (0.703 - 0.722) —_—
EX | 18.65-19.15(0.734 -~ 0.754) —_—
Rocker arm Arm-to-shaft clearance IN 0.017 - 0.050 (0.0007 - 0.0020) 0.08 (0.003)
EX | 0.018 -0.054 (0.0007 - 0.0021) 0.08 (0.003)




Unit of length: mm (in)

— Engine Block — Section 7

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Cylinder block Warpage of deck surface 0.07 (0.003) max. 0.10 (0.004)
Bore diameter 75.00 - 75.02 (2.953 - 2.954) 75.07 (2.956)
Bore taper 0.05 (0.002)
Reboring limit 0.5 (0.02)
Piston Skirt 0.D. at5mm (0.2in) 74.980 - 74.990 (2.9520 - 2.9524) 74.970 (2.9516)
from bottom of skirt
Clearance in cylinder 0.010 - 0.040 (0.0004 - 0.0016) .0.05 (0.002)
Groove width (for ring) Top 1.020 - 1.030 (0.0402 - 0.0406) 1.05 (0.041)
Second | 1.220 - 1.230 (0.0480 - 0.0484) 1.25 (0.049)
Oil 2.805 - 2.820 (0.1104 - 0.1110) 2.85(0.112)
Piston ring Ring-to-groove clearance Top 0.035 - 0.060 (0.0014 - 0.0024) 0.13 (0.005)
Second | 0.030 - 0.055 (0.0012 - 0.0022) 0.13 (0.005)
Ring end gap Top 0.15-0.30 (0.006 - 0.012) 0.60 (0.024)
Second | 0.30-0.45(0.012-0.018) 0.70 (0.028)
Qil 0.20 - 0.70 (0.008 - 0.028) 0.80 (0.031)
Piston pin 0.D. 18.994 - 19.000 (0.7478 - 0.7480) _—
Pin-to-piston clearance 0.010 - 0.022 (0.0004 - 0.0009) _—
Connecting Pin-to-rod interference 0.014 - 0.040 (0.0006 - 0.0016) —_
rod Small end bore diameter 18.96 - 18.98 (0.746 - 0.747) —_—
Large end bore diameter Nominal 48.0 (1.89)
End play installed on crankshaft 0.15-0.30 (0.006 - 0.012) 0.40 (0.016)
Crankshaft Main journal diameter 54,976 - 55.000 (2.1644 — 2.1654)
Rod journal diameter 44,976 - 45.000 (1.7707 - 1.7717) _—
Taper 0.0025 (0.0001) max. 0.005 (0.0002)
Out-of-round 0.0025 (0.0001) max. 0.005 (0.0002)
End play 0.10 - 0.35 (0.004 - 0.014) 0.45 (0.018)
Total runout 0.03 (0.001) max. 0.04 (0.002)
Bearings Main bearing-to-journal oil clearance
No. 1 and 5 journals 0.018 - 0.036 (0.0007 - 0.0014) 0.05 (0.002)
No. 2, 3 and 4 journals | 0.024 - 0.042 (0.0009 - 0.0017) 0.05 (0.002)
Rod bearing-to-journal oil clearance 0.020 - 0.038 (0.0008 - 0.0015) 0.05 (0.002)
— Engine Lubrication — Section 8
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Engine oil Capacity ¢ (US qt, Imp gt} 4.0 (4.2, 3.5) for engine overhaul
3.6 (3.8, 3.2) for oil change, including filter
3.3 (3.5, 2.9) for oil change, without filter
Oil pump Inner-to-outer rotor radial clearance 0.02 - 0.14 (0.001 - 0.006) 0.20 (0.008)
Pump housing-to-outer rotor radial clearance 0.10 - 0.18 (0.004 - 0.007) 0.20 {0.008)
Pump housing-to rotor axial clearance 0.03-0.08 (0.001 - 0.003) 0.15 (0.006)
Relief valve Pressure setting with oil temperature 176°F (80°C)
kPa (kgf/cm?, psi) atidle 70 (0.7, 10) min.
at 3,000 rpm | 340 (3.5, 50) min.




Standards and Service Limits

r Cooling — Section 10

Reservoir capacity:
0.4 ¢ (0.42 US gt, 0.35 Imp qt)

MEASUREMENT STANDARD (NEW)
Radiator Engine coolant capacity ¢ (US qt, Imp qt) M/T | 4.2(4.4,3.7) for overhau!
including engine, heater, cooling 3.8 (4.0, 3.3) for coolant change
line and reservoir AT 4.3 (4.5, 3.8) for overhaul

3.9 (4.1, 3.4) for coolant change

Radiator cap Opening pressure kPa (kgf/cm?, psi)

93-1231(0.95-1.25,13.5-17.8)

Thermostat Start to opening °F (°C)
Fully open °F (°C)
Valve lift at fully open

169 - 176 (76 - 80)°
194 (90)
8.0 (0.31) min.

Cooling fan Thermoswitch “ON” temperature °F (°C)
Thermoswitch “OFF” temperature °F (°C)

196 - 203 (91 - 95)
Subtract 5 - 15 (3 - 8) from actua! “ON" temperature

— Fuel and Emission — Section 11

MEASUREMENT STANDARD (NEW)
Fuel pressure Pressure with fuel pressure regulator vacuum hose 260-310(2.7 - 3.2, 38 - 46)
regulator disconnected kPa (kgf/cm?, psi)
Fuel tank Capacity ¢ (US gal, Imp gal) 45(11.9,9.9)
Engine |dle speed rpm M/T (neutral) A/T (N} or [P] position)
750 £ 50 750 + 50
IdleCO % 0.1 max.
— Clutch — Section 12
MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch pedal Pedal height to floor 165 (6 1/2) —_—
Stroke 130 - 140 (5.12 - 5.51) —
Pedal play 12-~21(0.47 - 0.83) _
Disengagement height to floor 83 (3.27) _—
to carpet | 44 (1.73) min. Reference —_—
Flywheel Clutch surface runout 0.05 (0.002) max. 0.15 (0.006)
Clutch disc Rivet head depth 1.3-1.9(0.05-0.07) 0.2 (0.01)
Thickness 8.5-9.1(0.33~0.36) 5.5 (0.22)
Pressure plate Warpage 0.03 (0.001) max. 0.15 (0.006)
Diaphragm spring fingers alignment 0.6 (0.02) max. 1.0 (0.04)
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— Manual Transmission — Section 13

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission oil

Capacity ¢ (US qgt, Imp qt)

1.9 (2.0, 1.7) for overhaul
1.8 (1.9, 1.6) for oil change

Mainshaft

End play

Diameter of ball bearing contact area A
(Transmission housing side)

Diameter of 4th, S5th gear contact area B
Diameter of 3rd gear contact area C
Diameter of ball bearing contact area D
(Clutch housing side)

0.11-0.18 (0.004 - 0.007)
21.987 - 22.000 (0.8656 - 0.8661)

26.980 - 26.993 (1.0622 - 1.0627)
33.984 - 34.000 (1.3380 - 1.3386)
25.977 - 25.990 (1.0227 - 1.0232)

Adjust
21.930 (0.8634)

26.930 (1.0602)
33.930 (1.3358)
25.920 (1.0205)

Runout 0.02 (0.001) max. 0.05 (0.002)
Mainshaft 3rd and | 1.D. 39.009 - 39.025 (1.5358 - 1.5364) 39.07 (1.538)
4th gears End play 3rd  0.06 -0.21 (0.002 - 0.008) 0.33(0.013)
4th | 0.06 - 0.19 (0.002 - 0.007) 0.31(0.012)
Thickness 3rd | 30.22-30.27 (1.190 - 1.192) 50.15(1.187)
4th | 30.12-30.17 (1.186 - 1.188) 30.05 (1.183)
Mainshaft 5th 1.D. 37.009 - 37.025 (1.4570 - 1.4577) 37.07 (1.459)
gear End play 0.06 - 0.19 (0.002 - 0.007) 0.31(0.012)
Thickness 28.42-28.47 (1.119 - 1.121) 28.35(1.116)
Countershaft Diameter of needle bearing contact area A 30.000 - 30.015 (1.1811 - 1.1817) 29.950 (1.1791)
Diameter of 1st gear contact area B 35.984 - 36.000 (1.4167 - 1.4173) 35.930 (1.4146)
Diameter of ball bearing contact area C 24.980 - 24.993 (0.9835 - 0.9840) 24.930 (0.9815)
Runout 0.02 (0.001) max. 0.05 (0.002)
Countershaft 1st I.D. 41.009 - 41.025 (1.6145 - 1.6152) 41.07 (1.617)
gear End play (When tightened by the specified torque) 0.03-0.10 (0.001 - 0.004) 0.22 (0.009)
Thickness 30.41 - 30.44 (1.197 - 1.198) 30.36 (1.195)
Countershaft 2nd 1.D. 44.009 - 44.025 (1.7326 - 1.7333) 44.07 (1.735)
gear End play (When tightened by the specified torque) 0.04 -0.12 (0.002 - 0.005) 0.24 (0.009)
Thickness 31.92 - 31.97 (1.257 - 1.259) 31.85(1.254)
Spacer collar 1.D. 32.988 - 32.998 (1.2987 - 1.2991) 33.04 (1.301)
{Countershaft 2nd 0.D. 38.989 - 39.000 (1.5350 - 1.5354) 38.93 (1.533)
gear) Length 32.03-32.06 (1.261 - 1.262) 32.01(1.260)
Spacer collar 1.D. 27.002 - 27.012 (1.0631 - 1.0635) 27.06 (1.065)
(Mainshaft 4th 0Q.D. 4th | 33.989 - 34.000 (1.3381 - 1.3386) 33.93 (1.336)
and 5th gear) Sth | 31.989 - 32.000 (1.2594 - 1.2598) 31.93(1.257)
Length 4th | 22.83 - 22.86 (0.899 - 0.900) 22.81(0.898)
5th | 23.53 - 23.56 (0.926 - 0.928) 23.51(0.926)
Reverse idler gear | I.D. 15.016 - 15.043 (0.5912 - 0.5922) 15.08 (0.594)
Gear-to-reverse gear shaft clearance 0.032 - 0.077 (0.0013 - 0.0030) 0.14 (0.006)
Synchro ring Ring-to-gear clearance (Ring pushed against gear) 0.73 - 1.18 (0.029 - 0.046) 0.4 (0.016)
Shift fork Fork finger thickness ist/2nd | 6.2-6.4(0.244 - 0.252)
3rd/ath | 7.4-7.6(0.291 - 0.299)
Fork-to-synchro sleeve clearance 0.35-0.65 (0.014 -~ 0.026) 1.0 (0.04)
Reverse shift fork Fork pawi groove width 12.7 -13.0 (0.50 - 0.51)
Fork-to-reverse idler gear clearance 0.5-1.1(0.020 - 0.043) 1.8 (0.07)
L-groove width 7.05-7.25 (0.278 - 0.285)
Fork-to-5th/reverse shift piece pin clearance 0.05-0.35(0.002 - 0.014) 0.5 (0.02)
Shiftarm A Inner diameter of shift arm C contact point 13.005 - 13.130 (0.5120 - 0.5169)
Shift arm A-to-shift arm C clearance 0.005 - 0.230 (0.0002 - 0.0091) 0.35(0.014)
Shift arm B Inner diameter of shift arm B shaft contact point 13.973 - 14.000 (0.5501 - 0.5512)
Shift arm B-to-shaft clearance 0.013 - 0.070 (0.0005 - 0.0028) 0.16 (0.006)
Shift arm B-to-shift piece clearance 0.2 - 0.5 (0.008 - 0.020) 0.62 (0.0244)
Diameter of shift piece contact point 12.9-13.0(0.508 - 0.512) 12.78 (0.5031)

Final driven gear

Backlash

0.07 - 0.130 (0.0028 - 0.0051)

0.180 (0.0071)

Differential carrier

Pinion shaft bore diameter

18.010 ~ 18.028 (0.7091 - 0.7098)

Carrier-to-pinion shaft clearance 0.023 - 0.057 (0.0009 - 0.0022) 0.095 (0.004)
Driveshaft bore diameter 26.025 - 26.045 (1.0246 - 1.0254)
Carrier-to-driveshaft clearance 0.045 - 0.086 (0.0018 - 0.0034) 0.14 (0.006)
Differential pinion Backlash 0.05 - 0.15 {(0.002 - 0.006)
gear Pinion gear bore diameter 18.042 - 18.066 (0.7103 - 0.7113)
0.055 ~ 0.095 (0.0021 - 0.0037) 0.15 (0.006)

Pinion gear-to-pinion shaft clearance

Set ring-to-bearing outer race

0-0.1(0-0.004)

Adjust with shim




Standards and Service Limits

— Automatic Transmission — Section 14
MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission Capacity ¢ (US qt, Imp qt)

5.9 (6.2, 5.2) for overhaul

fluid 2.7 (2.9, 2.4) for fluid change
Hydraulic Line pressure at 2,000 rpm in [N] or [P] position 830 - 880 (8.5-9.0, 120 - 130) 780 (8.0, 110)
pressure 1st clutch pressure at 2,000 rpm in [Da position

kPa 2nd clutch pressure at 2,000 rpm in E] position
(kgf/cm?, psi)

800 - 850 (8.2 -8.7, 120 - 124)
with linear solenoid connector
disconnected
0-150(0-1.5,0-21)

with linear solenoid connected to
battery voltage

760 (7.7, 110)

with linear solenoid
connector disconnected
150 (1.5, 21)

with linear solenoid
connected to battery
voltage

3rd and 4th clutch pressure at 2,000 rpm in D4 posi-
tion

810-860(8.3-8.8, 118 - 125)
with linear solenoid connector
disconnected
0-150(0-1.5,0-21)

with linear solenoid connected to
battery voltage

760 (7.8, 110)

with linear solenoid
connector disconnected
150 (1.5, 21)

with linear solenoid
connected to battery
voltage

Stall speed rpm (Check with vehicle on level ground) 2,700 2,550 - 2,850
Clutch Clutch initial clearance 1st, 2nd 0.65 - 0.85 (0.026 - 0.033) e
3rd, 4th 0.40 - 0.60 (0.016 - 0.024) _
Clutch return spring free length 1st 32.0(1.26) 30.0 (1.18)
2nd, 3rd, 4th 30.5 (1.20) 28.5(1.12)
Clutch disc thickness 1.88 - 2.00 (0.074 - 0.079) Until grooves worn out
Clutch plate thickness 1st 1.55 - 1.65 (0.061 - 0.065) Discoloration
2nd, 3rd, 4th | 1.95-2.05(0.077 - 0.081)
Clutch end plate thickness Mark 1 | 2.05-2.10(0.081 - 0.083) Discoloration
Mark 2 | 2.15-2.20(0.085 - 0.087)
Mark 3 | 2.25-2.30(0.089 - 0.091)
Mark 4 | 2.35-2.40(0.093 - 0.094)
Mark 5 | 2.45-2.50 (0.096 - 0.098)
Mark 6 | 2.55-2.60(0.100 - 0.102)
Mark 7 | 2.65-2.70(0.104 - 0.106)
Mark 8 | 2.75-2.80(0.108 - 0.110)
Mark9 | 2.85-2.90(0.112-0.114) Discoloration
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— Automatic Transmission — Section 14

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission

Diameter of needle bearing contact area
On mainshaft stator shaft bearing
On mainshaft 2nd gear
On mainshaft 4th gear collar
On mainshaft 1st gear collar
On countershaft (left side)

On countershaft 3rd gear collar

On countershaft 4th gear

On countershaft reverse gear collar
On countershaft 1st gear collar

On reverse idler gear shaft

Inside diameter of needle bearing contact area
On mainshaft 1st gear
On mainshaft 2nd gear
On mainshaft 4th gear
On countershaft 1st gear
On countershaft 3rd gear
On countershaft 4th gear
On countershaft reverse gear
On reverse idler gear
On stator shaft (ATF pump side)
On stator shaft (stator side)

Reverse idler gear shaft holder 1.D.

End play
Mainshaft 1st gear
Mainshaft 2nd gear
Mainshaft 4th gear
Countershaft 1st gear
Countershaft 3rd gear
Countershaft 4th gear
Reverse idler gear
Countershaft reverse gear

Selector hub O.D.

Mainshaft 4th gear collar length

Mainshaft 4th gear collar flange thickness

Mainshaft 1st gear collar length

22.980 - 22.993 {0.9047 - 0.9052)
35.975 - 35.991 (1.4163 - 1.4169)
31.975 - 31.991 (1.2589 - 1.2595)
30.975 - 30.991 (1.2195 - 1.2201)
36.004 - 36.017 (1.4175 - 1.4180)
35.980 - 35.996 (1.4165 - 1.4172)
27.980 - 27.993 (1.1016 - 1.1021)
31.975 - 31.991 (1.2589 - 1.2595)
31.975 - 31.991 (1.2589 - 1.2595)
13.990 - 14.000 (0.5508 - 0.5512)

35.000 - 35.016 (1.3780 - 1.3786)
41.000 - 41.016 (1.6142 - 1.6148)
38.000 - 38.016 (1.4961 - 1.4967)
38.000 - 38.016 (1.4961 - 1.4967)
41.000 - 41.016 (1.6142 - 1.6148)
33.000 - 33.016 (1.2992 - 1.2998)
38.000 ~ 38.016 (1.4961 - 1.4967)
18.007 - 18.020 (0.7089 - 0.7094)
29.000 - 29.013 (1.1417 - 1.1422)
27.000 - 27.021 (1.0630 - 1.0638)
14.416 - 14.434 (0.5676 - 0.5683)

0.08 - 0.19 (0.003 - 0.007)
0.05-0.13 (0.002 - 0.005)
0.075 - 0.185 (0.003 - 0.007)
0.1-0.5(0.004 - 0.020)
0.05-0.17 (0.002 - 0.007)
0.10 - 0.18 (0.004 - 0.007)
0.05 - 0.18 (0.002 - 0.007)
0.10 - 0.25 (0.004 - 0.010)
51.87 - 51.90 (2.042 - 2.043)
45.00 - 45.03 (1.771-1.773)
4.435 - 4.525 (0.1746 - 0.1781)
27.00 - 27.15 (1.063 - 1.069)

Wear or damage
A
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Countershaft distance collar length

38.87 - 38.90 (1.530 - 1.531)
38.92 - 38.95 (1.532 - 1.533)
38.97 - 39.00 (1.534 - 1.535)
39.02 - 39.05 (1.536 - 1.537)
39.07 - 39.10 (1.538 - 1.539)
39.12 - 39.15 (1.540 - 1.541)
39.17 - 39.20 (1.542 - 1.543)
39.22 - 39.25 (1.544 - 1.545)
39.27 - 39.30 (1.546 - 1.547)

Countershaft 3rd gear collar length
Countershaft reverse gear collar length
Countershaft reverse gear collar flange
thickness

Countershaft 1st gear collar length
Countershaft 1st gear collar flange thickness

21.15 - 21.20 (0.8327 - 0.8346)
14.5 - 14.6 (0.571 - 0.575)

2.4 -2.6(0.094 - 0.102)
14.5-14.6 (0.571 - 0.575)
2.4 -2.6(0.094 - 0.102)

T

{cont'd)
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Standards and Service Limits

— Automatic Transmission (cont'd) — Section 14

MEASUREMENT

STANDARD (NEW)

SERVICE uUMIT

Transmission

Mainshaft 2nd gear thrust washer thickness

3.97 - 4.00 (0.156 - 0.157)
4.02 - 4.05 (0.158 - 0.159)
4.07 -4.10(0.160 - 0.161)
4,12 - 4.15 (0.162 - 0.163)
4.17 - 4.20 (0.164 - 0.165)
4.22 - 4.25 (0.166 - 0.167)
4.27 - 4.30 (0.168 - 0.169)
4.32-4.35(0.170 - 0.171)
4.37 - 4.40 (0.172 - 0.173)
4.42-4.45(0.174 - 0.175)

Wear or damage

Wear or damage

Thrust washer thickness
Mainshaft ball bearing left side
Mainshaft 1st gear

Countershaft 3rd gear splined washer

2.95 - 3.05(0.116 - 0.120)
2.43 - 2.50 (0.096 - 0.098)
4.45-4.50(0.175-0.177)

Weaerr damage

Wear'or damage

One-way clutch contact area I.D.
Countershaft 1st gear
Parking gear

Mainshaft feed pipe A, O.D. (at 15 mm from end)
Mainshaft feed pipe B, 0.D. (at 30 mm from end)
Countershaft feed pipe O.D. (at 15 mm from end)

Mainshaft sealing ring thickness
(29 mm and 35 mm)

Mainshaft bushing 1.D.

Mainshaft bushing I.D.

Countershaft bushing I.D.

Mainshaft sealing ring goove width

83.339 - 83.365 (3.2810 - 3.2821)
66.685 - 66.698 (2.6254 - 2.6259)
8.97 - 8.98 (0.353 - 0.354)

5.97 - 5.98 (0.2350 - 0.2354)

7.97 -7.98 (0.3138 - 0.3142)

1.87 - 1.97 (0.074 - 0.078)

6.018 - 6.030 (0.2369 - 0.2374)
9.000 - 8.015 {0.3543 ~ 0.3549)
8.000 - 8.015 (0.3150 ~ 0.3156)
2.025 - 2.075 (0.0797 - 0.0817)

Wear or damage
Wear or damage
8.95 (0.352)
5.95 (0.234)
7.95(0.313)
1.80(0.071)

6.045 (0.2380)
9.03 (0.356)
8.03(0.316)
2.08 (0.082)

Regulator
valve body

Sealing ring contact area 1.D.

35.000 - 35.025 (1.3780 - 1.3782)

35.050 (1.3799)

Shifting device and
parking brake con-
trol

Reverse shift fork finger thickness
Parking brake paw!
Parking gear

5.90 - 6.00 (0.232 - 0.236)

5.40 (0.213)

Wear or other defect

Servo body Shift fork shaft bore I.D. 14.000 - 14.010 (0.5512 - 0.5516)
Shift fork shaft valve bore I.D. 37.000 - 37.039 (1.4567 - 1.4582) 37.045 (1.4585)
ATF pump ATF pump gear side clearance 0.03 - 0.05 (0.001 - 0.002) 0.07 (0.003)
ATF pump gear-to-body clearance Drive 0.1050 - 0.1325 (0.0041 - 0.0052) —
Driven | 0.0350 - 0.0625 (0.0014 - 0.0025)
ATF pump driven gear 1.D. 14.016 - 14.034 (0.5518 - 0.5525) Wear or damage
ATF pump driven gear shaft O.D. 13.980 - 13.990 (0.5504 - 0.5508) Wear or damage
Differential Pinion shaft contact area I.D. 18.000 - 18.018 (0.7087 - 0.7094)
carrier Carrier-to-pinion clearance 0.016 - 0.052 (0.0006 - 0.0020) 0.1 (0.004)
Driveshaft contact are 1.D. 26.005 - 26.025 (1.0238 - 1.0246)
Carrier-to-driveshaft clearance 0.025 - 0.066 {0.0010 - 0.0026) 0.12 (0.005)
Differential Backlash 0.05 - 0.15 (0.002 - 0.006}
pinion gear 1.D. 18.042 - 18.066 (0.7103 - 0.7113) _—
Pinion gear-to-pinion shaft clearance 0.059 - 0.095 (0.0023 - 0.0037) 0.15 {0.006)
Set ring-to-bearing outer race clearance 0-0.15 (0 - 0.006) Adjust




— Automatic Transmission — Section 14

Unit of length: mm (in)

STANDARD (NEW)

(oil temp./speed: 40°C (105°F) min./idle.
Do not run for more than 5 seconds).
kPa (kgf/cm?, psi)

MEASUREMENT
Wire Dia. 0.D. Free Length No. of Coils
Springs Regulator valve spring A 1.8(0.071) 14.7 (0.584) 87.8 (3.457) 16.5
Regulator valve spring B 1.8 (0.071) 9.6 (0.381) 44.0(1.732) 1.0
Stator reaction spring 4.5 (0.177) 35.4 (1.407) 30.3(1.193) 1.9
Modulator valve spring 1.4 (0.055) 9.4 (0.374) 35.0 (1.378) 10.9
Torque converter check valve spring 1.0 (0.039) 8.4 (0.334) 33.8(1.331) 8.2
Cooler relief valve spring 1.0 (0.039) 8.4 (0.334) 33.8(1.331) 8.2
Relief valve spring 1.1(0.043) 8.6 (0.342) 37.1(1.461) 13.4
2nd orifice control valve spring 0.7 (0.028) 6.6 (0.262) 34.8 (1.370) 22.0
1-2 shift valve spring 0.9 (0.035) 7.6 (0.302) 41.3(1.626) 16.3
2-3 shift valve spring 0.9 (0.035) 7.6 (0.302) 57.0 (2.244) 26.8
3-4 shift valve spring 0.9 (0.035) 7.6 (0.302) 57.0 (2.244) 26.8
1st accumulator spring 2.1(0.083) 16.0 (0.636) 89.1 (3.508) 16.2
4th accumulator spring B 2.3(0.091) 10.2 (0.402) 51.6 (2.031) 13.8
4th accumulator spring A 2.6 (0.102) 17.0 (0.676) 87.0 (3.425) 14.2
2nd accumulator spring A 2.4 (0.094) 29.0 (1.152) 39.0 (1.535) 2.9
3rd accumulator spring A 2.8(0.110) 17.5 (0.695) 89.3 (3.516) 15.6
2nd accumulator spring B 1.6 (0.063) 9.0 (0.358) 20.7 (0.815) 6.1
3rd accumulator spring B 2.2 (0.087) 31.0 (1.220) 35.1(1.382) 24
2nd accumulator spring C 2.2 (0.087) 14.5 (0.576) 68.0 (2.677) 13.9
Lock-up shift valve spring 0.9 (0.035) 7.6 (0.302) 73.7 (2.902) 32.0
Lock-up timing valve spring 0.9 (0.035) 8.1 (0.319) 80.7 (3.177) 45.8
Lock-up control valve spring 0.7 (0.028) 6.6 (0.262) 38.0 (1.496) 14.1
3-4 orifice control valve spring 0.7 (0.028) 6.6 (0.262) 37.5(1.476) 24.6
Servo control valve spring 1.0 (0.039) 8.1(0.322) 52.1(2.051) 20.8
CPC valve spring 0.6 (0.024) 5.6 (0.223) 12.2 (0.480) 5.5
CPB valve spring 0.9 (0.035) 8.1(0.322) 47.2 (1.858) 18.3
4th exhaust valve spring 0.9 (0.035) 6.1 (0.242) 36.4 (1.433) 19.5
— Steering — Section 17
MEASUREMENT STANDARD (NEW)
Steering wheel Play at steering wheel circumference 0-10(0-0.4)
Starting load at steering wheel circumference
N (kgf, Ibf)
Manual steering 15 (1.5, 3.3}
Power steering Engine running | 29 (3.0, 6.6)
Gearbox Angle of rack guide screw loosened 20° Max
from locked position
Preload at pinion gear shaft N-m (kgf-cm, Ibf-in) 0.6-1.2(6-12,5.20-10.42)
Pump Pump pressure with valve closed 6,400 - 7,400 (65 - 75, 920 - 1,070)

Power steering
fluid

Recommended power steering fluid
Fluid capacity ¢ (US qt, Imp qt)
Reservoir

HONDA Power Steering Fluid (V or S)
0.85 (0.90, 0.75) at disassembly
0.4 (0.42, 0.35)

Power steering
belt*

Deflection with 98 N (10 kgf, 22 Ibf)
between pulleys

10.5 - 14.0 (0.41 - 0.55) with used belt
7.5-10.0 (0.30 - 0.39) with new belt

Tension measured with belt tension gauge
N (kgf, Ibf)

340 - 490 (35 - 50, 77 - 110) with used belt
640 - 780 (65 - 80, 143 - 176) with new belt

M/S: Manual steering, P/S: Power steering
*: When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off.
Readjust the deflection or tension to used belt values.
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Standards and Service Limits

— Suspension — Section 18

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Wheel Camber Front 0°00" = 1° —_—
alignment Rear -1° 10 -
Caster Front 1°40" = 1° _
Total toe Front In2+2(0.08 = 0.08) —_—
Rear In 2 '3 (0.08 55 ) _—
Front wheel turning angle Inward wheel 35°50° B —
Outward whee! 35°50’ (Reference) —
Wheel Rim runout Aluminum wheel  Axial 0-0.7 (0-0.03) 2.0 (0.08)
Radial | 0-0.7 (0-0.03) 1.5 (0.06)
Steel wheel Axial 0-1.0(0-0.04) 2.0 (0.08)
Radial | 0-1.0(0-0.04) 1.5 (0.06)
Wheel! bearing End play Front | 0-0.05(0-0.002) —_—
Rear 0-0.05(0-0.002) —_—
— Brakes — Section 19
MEASUREMENT STANDARD (NEW) SERVICE LIMIT

Parking brake
lever

Play in stroke at 196 N (20 kgf, 44 ibf) lever force

To be locked when pulled
6 - 9 notches

Foot brake Pedal height (with floor mat removed) M/T | 156.5(6.16)

pedal AT 161 (6 5/16)
Free play 1-5(1/16 - 3/16)

Master cylinder Piston-to-pushrod clearance 0-0.4(0-0.02)

Disc brake Disc thickness Front | 20.9-21.8(0.82 - 0.86) 19.0 (0.75)
Disc runout Front | ——— 0.10 (0.004)
Disc parallelism Front | —— 0.015 (0.0006)
Pad thickness Front | 9.5-10.5 1.6 (0.06)

Rear brake 1.D. 200 (7.87) 201 (7.91)

drum Lining thickness 4.0 (0.16) 2.0 (0.08)

— Air Conditioning — Section 22

MEASUREMENT STANDARD (NEW)
Air Lubricant type: SP-10 (P/N 38899 - P13 - A01 or 38897 - P13 - AO1AH) (For refrigerant: HFC-134a (R-134a))
Conditioning Lubricant capacity Condenser 20(2/30.7)
system m¢ {fl oz, Imp 02) Evaporator 45 (1 1/2, 1.6)
Line or hose  10(1/3,0.4)
Receiver 10 (1/3, 0.4)
Compressor Lubricant type: SP-10 (P/N 38899 - P13 - A01 or 38897 - P13 - AO1AH) (For refrigerant: HFC-134a (R-134a))
Lubricant capacity m¢f (fl oz, Imp 02) 130 -150(4 1/3-5,4.6-5.3)
Field coil resistance at 68°F (20°C) 3.05-3.35
Pulley-to-pressure plate clearance 0.5+ 0.15(0.020 + 0.006)
Compressor Deflection with 98 N (10 kgf, 22 1bf) 7.5 - 9.5 (0.30 - 0.37) with used belt
belt* between pulleys 5.0 - 6.5 (0.20 - 0.26) with new belt

Belt tension N (kgf, Ibf)
Measured with belt tension gauge

340 - 490 (35 - 50, 77 - 110) with used belt
690 - 830 (70 - 85, 154 — 187) with new belt

*: When using a new belt, adjust deflection or tension to new values. Run the engine for 5 minutes then turn it off.
Readjust deflection or tension to used belt values.
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Design Specifications

ITEM METRIC ENGLISH NOTES

DIMENSIONS Overall Length 4,478 mm 176.3in

Overall Width 1,705 mm 67.1in

Overall Height 1,395 mm 549in

Wheelbase 2,620 mm 103.1in

Track Front/Rear 1,475/1,475 mm 58.1/58.1 in

Ground Clearance 150 mm 5.9in

Seating Capacity Five
WEIGHT Gross Vehicle Weight Rating (GVWR) 1,600 kg [ R —
ENGINE Type Water-cooled, 4-stroke SOHC VTEC

gasoline engine

Cylinder Arrangement Intine 4-cylinder, transverse

Bore and Stroke 75.0 x 90.0 mm ‘ 295 x 3.54in

Displacement 1,590 cm?3 (mf) 97.0 cu-in

Compression Ratio 9.6

Valve Train Belt driven, SOHC 4 valve per cylinder

Lubrication System Forced and wet sump, trochoid pump

Qil Pump Displacement at 6,800 engine rpm 33.4 ¢ (35.3 US qt, 29.4 Imp qt)/minute

Water Pump Displacement

at 6,000 engine rpm 125 ¢ (132 US gt, 110 Imp gt)/minute

Fuel Required UNLEADED gasoline with 86 Pump

) Octane Number or higher :

STARTER Type/Make Gear reduction/MITSUBA

Normal Qutput 1.0 kW, 1.2 kW

Nominal Voltage 12V

Hour Rating 30 seconds

Direction of Rotation Clockwise as viewed from gear end

(cont’d)
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Design Specifications

— (cont’d)
ITEM METRIC ENGLISH NOTES
STARTER (cont’'d) Weight MITSUBA 1.0, 1.2 kW 3.4 kg 7.5 Ibf
CLUTCH Clutch Type M/T Single plate dry, diaphragm spring
AT Torque converter
Clutch Facing Area M/T 160 cm? | 25 sg-in
TRANSMISSION Transmission Type M/T Synchronized 5-speed forward, 1 reverse
AT 4-speed automatic, 1 reverse
Primary Reduction Direct 1: 1
TRANSMISSION Manual transmission
Gear Ratio 1st 3.250
2nd 1.909
3rd 1.250
4th 0.909
5th 0.702
Reverse 3.153
Final Reduction Gear ratio 4.250
Gear type Single helical gear
Automatic transmission
Gear Ratio 1st 2.722
2nd “ 1.516
3rd 0.975
{ 4th 0.638
Reverse 1.954
Final Reduction Gear ratio 4.357
Gear type Single helical gear
AIR Cooling Capacity | 3530Kcallh | 14,000 BTU/h
CONDITIONING Compressor Type/Make Scroll/Sanden
No. of Cylinder
Capacity 85.7 mf/rev | 5.22 cu-infrev
Max. Speed 10,000 rpm
Lubricant Capacity 130 m{ 4 1/3 fl oz, . SP-10
4.6 Imp oz
Condenser Type Corrugated fin
Evaporator Type | Corrugated fin
Blower Type f Sirocco fan
Mator Input 200 wW/12 v
| Speed Control 4-speed variable
| Max. Capacity 460 m3/h | 16,200 cu-ft/h
Temperature Control Air-mix type

———

Compressor Clutch Type Dry, single plate, poly-V-belt drive
Power Consumption 40 W max./12 V at 68°F (20°C)

Refrigerant Type HFC-134a (R-134a)
Quantity 650-%9 | 229 %02

2-12




ITEM METRIC | ENGLISH NOTES

STEERING Type Power assisted, rack and pinion
SYSTEM Overall Ratio 17.7

Turns, Lock-to-Lock 3.6

Steering Wheel Dia. 380 mm | 15in
SUSPENSION Type Front and Rear | Independent double wishbone, coil spring

Shock Absorber Front and Rear | Telescopic, hydraulic nitrogen gas-filled
WHEEL Camber Front 0°00'
ALIGNMENT Rear -1°

Caster Front 1°40°

Total Toe Front In2mm 0.08 in

Rear In2mm In 0.08 in
BRAKE SYSTEM Type Front Power-assisted self-adjusting
ventilated disc
Rear Power-assisted self-adjusting solid disc

Pad Surface Area Front 37.5cm?x 2 5.8 sg-inx 2

Parking Brake Type Mechanical actuating, rear two wheel brakes
TIRE Size Front and Rear | P195/55R15 84V

Spare Tire T125/70D14
ELECTRICAL Battery 12V - 38AH/5HR

Starter 12V-1.0kW, 1.2 kW

Alternator 12V-75A

Fuses In Under-dash Fuse/Relay Box 75A,10A,15A,20 A

In Under-hood Fuse/Relay Box 75A,10A,15A,20A,30A,40A,80A
In Under-hood ABS Fuse/Relay Box 75A,20A,40A

Headlights High/Low 12V -60/55 W

Front Turn Signal 12V -50CP

Rear Turn Signal Lights 12v-21wW

Brake/Taillights 12V-215W

Taillights 12V-5wW

High Mount Brake Light 12V-21W

Back-up Lights 12v-21wW

License Plate Lights 12V-8W

Ceiling Light

Trunk Lights

Gauge Lights

Indicator Lights
Illumination and Pilot Lights

12 V - 8 W (With moonroof)
12 V - 5 W (Without moonroof)
12V-34W
12V-14W,3W,34W
12V-112W,1.4W,3W
12V-0.84W,1.4W
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Maintenance
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Lubrication Points

For the details of lubrication points and types of lubricants to be applied, refer to the lllustrated Index and various work
procedures {such as Assembly/Reassembly, Replacement, Overhaul, Installation, etc.) contained in each section.

No. LUBRICATION POINTS LUBRICANT

1 | Engine API Service Grade: Use SH “Energy Conserving II” grade oil.
The oil container may also display the API Certification Seal
shown below. Make sure it says “For Gasoline Engines.”
SAE Viscosity: See chart below.

2 | Transmission Manual Genuine Honda MTF*

Automatic Genuine Honda Premium Formuia

Automatic Transmission Fluid (ATF)*?

3 | Brake Line Genuine Honda DOT3 Brake Fluid*?
4 | Clutch Line Genuine Honda DOT3 Brake Fluid*?
5 | Power steering gearbox Steering grease P/N 08733 - BO70E
6 | Shift lever pivots {(manual transmission) Grease with molybdenum disulfide
7 | Release fork (manual transmission) Super High Temp Urea Grease (P/N 08798 - 9002)
8 | Steering boots

9 | Steering ball joints
10 | Shift lever (automatic transmission)
11 | Pedal linkage
12 | Brake master cylinder pushrod
13 | Trunk hinges and latch
14 | Door hinges upper and lower
15 | Door opening detents
16 | Fuel filler lid
17 | Engine hood hinges and engine hood latch
18 | Clutch master cylinder pushrod
19 | Throttle cable end and throttle linkage
20 | Rear brake shoe linkages
21 | Steering wheel (back side)

Multi-purpose grease

22 | Caliper piston seal, dust seal,
caliper pin, piston Silicone grease
23 | Throttle cable end (dashboard lower panel)

24 | Power steering system Genuine Honda Power Steering Fluid (V or S)*¢

25 | Air conditioning compressor Compressor oil:

SANDEN: SP-10 P/N 38899 - P13 - AO1
or 38897 - P13 - AOTAH

(For Refrigerant: HFC-134a (R-134a))

AP! SERVICE LABEL API CERTIFICATION SEAL Recommended Engine Qil

—

-20 o 20 40 60 80 100°F

30 20 -10 o 10 20 30 40°C

Engine oil viscosity for
ambient temperature ranges

*1: Always use Genuine Honda Manual Transmission Fluid (MTF). Using motor oil can cause stiffer shifting because it
does not contain the proper additives.

*2: Always use Genuine Honda Premium Formula Automatic Transmission Fluid {ATF). Using a non-Honda ATF can affect
shift quality.

*3: Always use Genuine Honda DOT3 Brake Fluid. Using a non-Honda brake fluid can cause corrosion and decrease the life

of the system.
*4: Always use Genuine Honda Power Steering Fluid (V or S). Using any other type of power steering fluid or automatic
transmission fluid can cause increase wear and poor steering in cold weather.
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_p Follow the Normal Conditions Maintenance Schedule if the severe driving conditions specified in the Severe Conditions Maintenance Schedule on pages 3-6 and 3-7 do not apply.
Service at the indicated dis- | Milesx 1,000 | 15 | 30 | 45 | 60 | 75 | 90 | 105 | 120 SECTION
tance or time whichever km x 1,000 24 48 72 96 120 | 144 | 168 | 192 NOTE and
comes first. months 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 PAGE

. . . Capacity for change with filter: i
Replace engine oil Replace every 7,500 miles {12,000 km) or 12 months 36 ¢ (38US qt, 3.2 Imp qt) 8-4
Replace engine oil filter e (o [oe oo fe]e e 85,6
Check engine oil and coolant Check oil and coolant at each fuel stop Check levels and check for leaks. 8-4,10-4
Replace air cleaner element [ [ ] L T ® [ I ] L l [ ] 11123
Intake: 0.18 - 0.22 mm (0.007 - 0.009 in)
Inspect valve clearance Inspect at 30,000 miles (48,000 km) only Exhaust: 0.23 - 0.27 mm (0.009 - 0.011 in) 6-10
Measured when cold
ZFR5F-11
Replace spark plugs i ¢ ¢ ® | Gap: 1.0~ 1.1 mm (0.039 - 0.043 in) a0
. . Replace the timing belt.
Replace timing belt and inspect water pump [ J Check water pump for signs of seal leakage. 6-17,10-11
Check for cracks and damage.
Check deflection and tension at center of following belts 4-34
. . pressing with 98 N (10 kgf, 22 Ibf) tension: )
Inspect and adjust drive belts ¢ ¢ ¢ i Alternator drive belt: 8.0 - 10.5 mm (0.31 - 0.41 in) g
P/S pump belt: 10.5 - 14.0 mm (0.41 - 0.55 in)
A/C compressor belt: 7.5 ~ 9.5 mm {0.30 - 0.37 in)
. 750 + 50 rpm (M/T: neutral)
Inspect idle speed o 750 + 50 rpm (A/T: [N} or [P] position) 11-103
Capacity for change:
. M/T:3.8( (4.0 US qt, 3.3 Imp qt) i
Replace engine coolant [ ] [ ] [ ] A/T: 3.9¢ (4.1US qt, 3.4 Imp at) 10-5, 6
Check specific gravity for freezing point.
Manual transmission: Genuine Honda MTF 1.8 ¢ (1.9 US
- . qt, 1.6 Imp qt) for change 13-3
Replace transmission fluid o Automatic transmission: 2.7 f {2.9 US qt, 2.4 Imp qt) for 14-95
change with Genuine Honda Premium Formula ATF
+ Check the brake pad and disc thickness and free move-
ment.
* Check the wheel cylinder for leaks. 19-9, 11, 12,
Inspect front and rear brakes i i i i i d e d » Check the brake linings for cracking, glazing, wear, or 18,19, 22
contamination.
« Check the calipers for leakage.
Use Genuine Honda DOT3 brake fluid. Check that brake
Replace brake fluid ® ® fluid level is between the upper and lower marks on the 19-7
reservoir.
Check parking brake adjustment [ J [ ] [ [ ] [ ] [ ] o o Fully engaged 6 to 9 notches. 19-6

Rotate tires
(Check tire inflation and condition at least
once per month)

Rotate tires every 7,500 miles {12,000 km)

The suggested rotation method is shown in the diagram
of the Owner’s Manual.
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Service at the indicated miles x 1,000 | 15 30 45 60 75 90 | 105 | 120 SECTION
distance or time whichever km x 1,000 24 48 72 96 | 120 | 144 | 168 | 192 NOTE and
comes first. months 12 | 24 | 36 | 48 [ 60 | 72 | 84 | 96 PAGE
Visually inspect the following items:
. . Check steering linkage for looseness.
I)':(;;:d ends, steering gear box, and Check condition of boots. 17-22
Check for fluid leaks.

. Check the bolts for tightness. 18-8, 9,
Suspension components Check the condition of ball joint boots. 20, 21
Driveshaft boots Check condition of boots. 16-3
Brake hoses and lines (including ABS) Check for damage or leakage. 19-4

10-4,
. . ) ® | @ | ® | ® ® | ® O | O | Checklevels, condition of fluids, and check for leaks. 13-3,
All fluid levels and condition of fluid If brake fluid is low, check brake pad thickness. 14-95,
—— 19-7
. . Check all hoses for damage, leaks, and deterioration. )
Cooling system hoses and connections Check for proper fan operation. 10-2
Check the catalytic converter heat shield, exhaust pipe, 9-3,4
*
Exhaust system and muffler for damage, leaks, and tightness. 11-126
Fuel lines and connections* Check for leaks. Retighten loose connections and 11-105

replace any damaged parts.

Inspect supplemental restraint system

10 years‘aﬁ,;r production

According to state and federal regulations, failure to perform maintenance on the items marked with an asterisk (*) will not void customer’s emission warranties.
However, Honda recommends that all maintenance services be performed at the recommended time or mileage period to ensure long-term reliability.

For Canada model: Follow the Severe Conditions Maintenance Schedule on page 3-6 and 3-7.




Follow the Severe Conditions Maintenance Schedule if the vehicle is driven MAINLY under one or more of the Severe Driving Conditions {page 3-7):

Service at the indicated dis- miles x 1,000 15 30 45 60 5 90 105 E_q SECTION
tance or time whichever km x 1,000 24 48 72 96 120 | 144 | 168 | 192 NOTE and
comes first. months 12 | 24 | 36 ] 48| 60 | 72 | 84 | 96 PAGE
. . g . Capacity for change with filter:
Replace engine oil and oil filter Replace every 3,750 miles (6,000 km} or 6 months 36¢ (38 US qt, 3.2 Imp qt) 8-4
Check engine oil and coolant Check oil and coolant at each fuel stop Check levels and check for leaks. 8-4, 10-4
Replace air cleaner element
Use normal schedule except in dusty condi- [ J [ J [ ] [ J [ ] [ ] (] o 11-123
tions
Intake: 0.18 - 0.22 mm (0.007 - 0.009 in)
Inspect valve clearance Inspect at 30,000 miles (48,000 km) only Exhaust: 0.23 ~0.27 mm (0.003 - 0.011 in) 6-10
Measured when cold
ZFR5F-11
Replace spark plugs o i o ® | Gap: 1.0- 1.1 mm (0.039 - 0.043 in) 42
L. . : Replace the timing belt.
1 - -
Replace timing belt*' and inspect water pump [ J Check water pump for signs of seal leakage. 6-17, 10-11
Check for cracks and damage.
Check deflection and tension at center of following belts 438
. . pressing with 98 N (10 kgf, 22 Ibf) tension: N
Inspect and adjust drive belts ¢ ¢ . ¢ Alternator drive belt: 8.0 - 10.5 mm (0.31 - 0.41 in) s
P/S pump belt: 10.5 - 14.0 mm (0.41 - 0.55 in)
A/C compressor belt: 7.5 - 9.5 mm (0.30 - 0.37 in)
. 750 + 50 rpm (M/T: neutral)
| Inspect idle speed ¢ 750 + 50 rpm (A/T: [N] or (] position) 11103
Capacity for change:
. M/T:3.8( (4.0 US gt, 3.3Imp qt) i
Replace engine coolant [ J [ J o A/T: 3.9( (4.1 US qt, 3.4 Imp qt) 10-5, 6
Check specific gravity for freezing point.
Manual transmission: Genuine Honda MTF 1.8 ¢ (1.9 US
) ission flui P qt, 1.6 Imp qt) for change 13-3
Replace transmission fluid o i i Automatic transmission: 2.7 £ (2.9 US qt, 2.4 Imp qt) for 14-95
L 1 change with Genuine Honda Premium Formula ATF
+ Check the brake pad and disc thickness and free move-
ment.
R « Check the wheel cylinder for leaks. 19-9, 11,13,
Inspect front and rear brakes Inspect every 7,500 miles (12,000 km) or 6 months - Check the brake finings for cracking, glazing, wear, or 18,19, 22
contamination.
« Check the calipers for leak.
Use Genuine Honda DOT3 brake fluid. Check that brake
Replace brake fluid [ [ J fluid level is between the upper and lower marks on the 19-7
reservoir.
Check parking brake adjustment ® [ [ [ [ J [ J [ J @ Fully engaged 6 to 9 clicks. 19-6

*1: Replace the timing belt at 60,000 miles {U.S.) 100,000 km (Canada) if the vehicle regularly is driven in one or more of these conditions:
¢ Invery high temperatures (over 110°F, 43°C).
® In very low temperatures (under - 20°F, - 29°C).
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Service at the indicated miles x 1,000 | 15 30 45 60 75 90 105 | 120 SECTION
distance or time whichever km x 1,000 24 48 72 96 | 120 | 144 | 168 | 196 NOTE and
comes first. months 12 | 24 | 36 | 48 [ 60 | 72 | 84 | 96 PAGE
Lubricate locks and hinges [ @ ] [ o o [ J o 32,3
Clean antenna mast ® o o o . o e o
Rotate tires . . . .
L2 . " . R The suggested rotation method is shown in the dia-
{Check tire inflation and condition at least Rotate tires every 7,500 miles (12,000 km) gram of the Owner's Manual. : _—
once per month)
Visually inspect the following items:
. . Check steering linkage for looseness.
lfc;:‘s’d ends, steering gear box, and Check condition of boots. 17-22
) Check for fluid leaks.
Suspension components Every 7.500 miles (12,000 km) or 6 months Check the bolts for tightness. ] 18-8, 9,
P p : Check the condition of ball joint boots. 20, 21
Driveshaft boots Check condition of boots. 16-3
Brake hoses and lines (including ABS) Check for damage or leakage. 19-4
. . 10-4, 13-3
. - . Check levels, condition of fluids, and check for leaks. ! ’
Alifluid levels and condition of fluid If brake fluid is low, check brake pad thickness. 1:99;”
. . Check all hoses for damage, leaks, and deterioration. R
Cooling system hoses and connections ° ° ° ® ° ° ° ® Check for proper fan operation, 10-2
Check the catalytic converter heat shield, exhaust pipe, 9-3, 4
*
Exhaust system and muffler for damage, leaks, and tightness. 11-126
Fuel lines and connections* Check for leaks. i 11-105
Lights and controls Check all lighting functions.
Vehicle underbody Check for damage and fluid leaks. —_—
Inspect supplemental restraint system 10 years after production

According to state and federal regulations, failure to perform maintenance on the items marked with an asterisk (*) will not void customer’s emission warranties. However,
Honda recommends that all maintenance services be performed at the recommended time or mileage period to ensure long-term reliability.

Severe Driving Conditions:
¢ Driving less than 5 miles (8 km) per trip or, in freezing temperatures, driving less than 10 miles (16 km) per trip.
Driving in extremely hot [over 90°F (32°C)] conditions.
Extensive idling or long periods of stop-and-go driving.
Trailer towing, driving with a car-top carrier, or driving in mountainous conditions.
Driving on muddy, dusty, or de-iced roads.

NOTE: If the vehicle is driven OCCASIONALLY under a “severe” condition, you should follow the Normal Conditions Maintenance Schedule on pages 3-4 and 3-5.
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Special Tools

Ref. No. Tool Number Description Qty Page Reference
® A973X - 041 - XXXXX Vacuum Pump/Gauge, 0 - 30 in.Hg. 1 4-40
*@2 07JGG - 001010A Belt Tension Gauge 1 4-33
® 07PAZ - 0010100 SCS Service Connector 1 4-16

* |ncluded in the Belt Tension Gauge Set, T/N 07JGG - 001000A
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Starting System

Component Location Index

STARTER CUT RELAY (M/T)
Test, section 23
A/T GEAR POSITION SWITCH

Test, section 14
Replacement, section 14

CLUTCH INTERLOCK
SWITCH

BATTERY
Test, section 23

STARTER

Test, page 4-5

Solenoid Test, page 4-6
Replacement, page 4-7
Performance Test, page 4-13
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Starting System

Circuit Diagram

BATTERY

UNDER - HOOD FUSE/RELAY BOX

No.41 (80A) No.42 (40A)

— N\ O T\

-+

IGNITION
SWITCH

BAT
WHT/BLK O O

)

ST

8

BLK/RED
BLK/RED
UNDER - DASH
{“7°53A‘) FUSE/RELAY
-5A} | Box
BLK/RED BLU/ORN

e STARTER
b CUT RELAY

BLK/WHT

M SOLENOID

STARTER
(Permanent magnet type)

.

AT

' BLU/BLK

BLK

\/

' SECURITY
CONTROL
UNIT

3\ AT GEAR
@ POSITION SWITCH
. {ON : In position [N] or (P} }
[} L]

BLU/BLK

BLU/BLK 1

Oy CLUTCH

o/ SWITCH
(ON:CIutch pedal) :

fully depressed

BLK !

V

SECURITY :
CONTROL
UNIT
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Starter Test

NOTE: The air temperature must be between 59 and
100°F (15 and 38°C) before testing.

Recommended Procedure:

e Use a starter system tester.

e Connect and operate the equipment in accordance
with the manufacturer’s instructions.

® Test and troubleshoot as described.

Alternate Procedure:

e Use following equipment:
— Ammeter, 0 - 400 A
— Voltmeter, 0 - 20 V (accurate within 0.1 volt)
— Tachometer, 0 - 1,200 rpm

e Hook up a voltmeter and ammeter as shown.

V]
)
=
J

NEGATIVE

TERMINAL §e A S

<
—O0®

T
T
> .
R
\ /s
(

NOTE: After this test, or any subsequent repair, reset
the ECM/PCM to ciear any codes (see section 11).

Check the Starter Engagement:

1.  Remove the No. 44 (15 A) fuse from the under-hood
fuse/relay box.

2. Turn the ignition switch to START (lil) with the shift
lever in [N] or [B] position (A/T) or with the clutch pedal
depressed (M/T). The starter should crank the engine.

e If the starter does not crank the engine, go to
step 3.

e If it cranks the engine erratically or too slowly, go
to “Check for Wear and Damage” on the next

page.

Check the battery, battery positive cable, ground,
starter cut relay, and the wire connections for loose-
ness and corrosion. Test again. .

If the starter still does not crank the engine, go to
step 4.

Unplug the connector (BLK/WHT wire and solenoid
terminal) from the starter.

Connect a jumper wire from the battery positive (+)
terminal to the solenoid terminal.
The starter should crank the engine.

BLK/WHT
WIRE

SOLENOID
TERMINAL

e If the starter still does not crank the engine,
remove it, and diagnose its internal problem.

e If the starter cranks the engine, go to step 6.

Check the ignition switch (see section 23).

Check the starter cut relay and clutch interlock switch
(see section 23).

Check the A/T gear position switch (see section 14).

Check for an open in the wire between the ignition
switch and starter.

(cont'd)
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Starting System

Starter Test (cont’d)

Check for Wear and Damage

The starter should crank the engine smoothly and
steadily, If the starter engages, but cranks the engine
erratically, remove it, and inspect the starter drive gear
and torque converter or flywheel ring gear for damage.

Check the drive gear overrunning clutch for binding or
slipping when the armature is rotated with the drive
gear held.

if damaged, replace the gears.

Check Cranking Voltage and Current Draw
Cranking voltage should be no less than 8.5 volts.
Current draw should be no more than 350 amperes.

If cranking voltage is too low, or current draw too high,

check for:

e dead or low battery.

® open circuit in starter armature commutator seg-
ments.

e starter armature dragging.

e shorted armature winding.

® excessive drag in engine.

Check Cranking rpm

Engine speed during cranking should be above 100 rpm.
If speed is too low, check for:

e loose battery or starter terminals.

e excessively worn starter brushes.

® open circuit in commutator segments.

e dirty or damaged helical spline or drive gear.

o defective drive gear overrunning clutch.

Check Starter Disengagement

With the shift lever in [N] or [P} position {A/T) or with the
clutch pedal depressed (M/T), turn the ignition switch to
START (lll), and release to ON (Il).

The starter drive gear should disengage from the torque
converter or flywheel ring gear when you release the
key.

If the drive gear hangs up on the torque converter or fly-

wheel ring gear, check for:

e solenoid plunger and switch malfunction.

e dirty drive gear assembly or damaged overrunning
clutch.

Starter Solenoid Test

1. Check the hold-in coil for continuity between the S
terminal and the armature housing (ground). The
coil is OK if there is continuity.

B TERMINAL
ARMATURE MOUNTING NUT
HOUSING 9N-m (0.9 kgtm,  STARTER
(GROUND) 7 Ibft) CABLE

B TERMINAL

M TERMINAL

BLK/WHT
S TERMINAL WIRE

2. Check the pull-in coil for continuity between the S
and M terminals. The coil is OK if there is continuity.



Starter Replacement

1. Disconnect the battery negative cable.

2. Disconnect the starter cable from the B terminal on
the solenoid, then disconnect the BLK/WHT wire
from the S terminal.

B TERMINAL
STARTER MOUNTING NUT
CABLE 9 N-m (0.9 kgf-m,

7 bf-ft)

BLK/WHT

WIRE
S TERMINAL
MOUNTING BOLT
B TERMINAL 44 N-m (4.5 kgf-m,
33 Ibt-ft)

MOUNTING BOLT
44 N'm (4.5 kgf-m,
33 Ibf-ft)

3. Remove the two bolts holding the starter, then
remove the starter.

4. Install in the reverse order of removal.

NOTE: When installing the starter cable, make sure
that the crimped side of the ring terminal is facing out.

Crimped side of ring
terminal

NUT

TERMINAL

5. Connect the battery positive cable and negative cable
to the battery.

ENGINE

4-7



Starting System

Starter Overhaul

CAUTION: Disconnect the battery negative cable before

removing the starter. STARTER

SOLENOID

SOLENOID
LEVER

BRUSH HOLDER

ARMATURE

OVERRUNNING

CLUTCH
BRUSH
END COVER Inspection, page 4-11
BRUSH HOLDER
Test, page 4-12
ARMATURE
Inspection and

Test, page 4-9

NUT
9 N-m (0.9 kgf-m, 7 Ibf-ft) ARMATURE HOUSING

SOLENOID

LEVER

GASKET '_@
) MOLYBDENUM
DISULFIDE

STARTER
SOLENOID

Test, page 4-6

S

MOLYBDENUM
DISULFIDE

GEAR HOUSING

GEAR HOUSING
COVER

OVERRUNNING
CLUTCH
Inspection, page 4-11

4-8
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Armature Inspection and Test

1. Inspect the armature for wear or damage due to con-

tact with the permanent magnet or field winding.
If there is wear or damage, replace the armature.

Inspect for damage.

2. Check commutator surface and diameter.

e If the surface is dirty or burnt, resurface with emery
cloth or a lathe within the following specifications,

or recondition with #500 or #600 sandpaper.

If commutator diameter is below the service limit,

replace the armature.

Commutator Diameter

Standard (NEW)

28.0-28.1 mm
(1.102 - 1.106 in)

Service Limit

27.5 mm
(1.083 in)

COMMUTATOR

SANDPAPER

VERNIER CALIPER

COMMUTATOR

3.  Measure the commutator runout.

e If the commutator runout is within the service
limit, check the commutator for carbon dust or
brass chips between the segments.

e If the commutator runout is not within the ser-
vice limit, replace the armature.

Commutator Runout

Standard (NEW) Service Limit
0-0.02 mm 0.05 mm
{0 -0.0008 in) (0.002 in)
DIAL INDICATOR

d

' B\ —
=)=
g ,_,4'-‘\, ‘

BN ———=

COMMUTATOR

(cont'd)
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Starting System

Armature Inspection and Test (cont’d)

4. Check the mica depth. If necessary, undercut the
mica with a hacksaw blade to achieve the proper
depth. If service limit cannot be maintained, replace
the armature.

HIGH
MICA NOT GOOD

MICA DEPTH

Commutator Mica Depth

Standard (NEW) I Service Limit

0.4-05mm
(0.016 - 0.02 in)

0.15mm
(0.006 in)

5. Check for continuity between the segments of the
commutator. If an open circuit exists between any
segments, replace the armature.

COMMUTATOR SEGMENT

4-10

6.

Place the armature on an armature tester. Hold a
hacksaw blade on the armature core.

ARMATURE TESTER
HACKSAW BLADE

ARMATURE

If the blade is attracted to the core or vibrates while
the core is turned, the armature is shorted. Replace
the armature.

Check with an ohmmeter that no continuity exists
between the commutator and armature coil core,
and between the commutator and armature shaft. If
there is continuity, replace the armature.

COMMUTATOR

COIL CORE

SHAFT
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Brush Inspection

Measure the brush length. If not within the service limit,
replace the brush holder assembly.

Brush Length

Standard (NEW) Service Limit

15.8 - 16.2 mm 11.0 mm

(0.62 - 0.64 in) (0.43 in)

/ BRUSH

NOTE: To seat new brushes after installing them in their
holders, slip a strip of #500 or #600 sandpaper, with the
grit side up, over the commutator and smoothly rotate
the armature. The contact surface of the brushes will be
sanded to the same contour as the commutator.

Overrunning Clutch Inspection

1. Slide the overrunning clutch along the shaft. Does it
move freely? If not, replace it.

2. Rotate the overrunning clutch both ways. Does it
lock in one direction and rotate smoothly in
reverse? If it does not lock in either direction or it
locks in both directions, replace it.

CLUTCH GEAR

\\
J N

3. If the starter drive gear is worn or damaged, replace
the overrunning clutch assembly; the gear is not
available separately.

4. Check the condition of the flywheel or torque con-

verter ring gear if the starter drive gear teeth are
damaged.

4-11



Starting System

Brush Holder Test

1. Check that there is no continuity between the ® and
© brush holders.
if there is continuity, replace the brush holder
assembly.

© BRUSH HOLDER © BRUSH HOLDER

)

@® BRUSH HOLDER @ BRUSH HOLDER

2. Insert the brush into the brush holder, and bring the
brush into contact with the commutator, then attach
a spring scale to the spring. Measure the spring ten-
sion at the moment the spring lifts off the brush.

-— SPRING SCALE

SPRING

s

BRUSH —*

Spring Tension

18.56-235N
(1.85 - 2.35 kgf, 4.1 - 5.2 |bf)

4-12

Starter Reassembly

NOTE: Use the illustration on page 4-8 as reference for
reassembly.

1. Pry back each brush spring with a screwdriver, then
position the brush about halfway out of its holder,
and release the spring to hold it there.

2. Install the armature in the housing. Next, pry back
each brush spring again, and push the brush down
until it seats against the commutator, then release
the spring against the end of the brush.

J

3. Install the end cover on the brush ho?lder.

BRUSH HOLDER

END COVER
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Performance Test

NOTE: Before starting the following checks, disconnect
the wire from terminal M, and make a connection as
described below using as heavy a wire as possible (prefer-
ably equivalent to the wire used for the vehicle).

Pull-in Coil Test:

Connect the battery as shown. If the starter pinion pops
out, it is working properly.

CAUTION: Do not leave the battery connected for more
than 10 seconds.

® O

BATTERY

(GROUND)

/!

Disconnect the wire.

Hold-in Coil Test:

Disconnect the battery from the M terminal. If the pinion
does not retract, the hold-in coil is working properly.

CAUTION: Do not leave the battery connected for more
than 10 seconds.

® O

BATTERY

(GROUND)

Retracting Test:

Disconnect the battery also from the body. If the pinion
retracts immediately, it is working properly.

CAUTION: Do not leave the battery connected for more
than 10 seconds.

® O

BATTERY

BODY
(GROUND)

Starter No-load Test:
1. Clamp the starter firmly in a vise.
2. Connect the starter to the battery as described in

the diagram below, and confirm that the motor
starts and keeps rotating.

[S)

BATTERY

3. If the electric current and motor speed meet the
specifications when the battery voltage is at 11.5 V,
the starter is working properly.

Specifications:

80 A or less (Electric current), 2,600 rpm or more
{(Motor-speed)
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Ignition System

Component Location Index

IGNITION TIMING CONTROL SYSTEM

e Troubleshooting, section 11

e l|dle speed Inspection/Adjustment, section 11
e Inspection and Setting, page 4-16

SERVICE CHECK CONNECTOR (2P)
[Wire colors: BRN and BLK]

S
I=\% TEST TACHOMETER CONNECTOR
P
L]
(5
L X
_{7,1 IGNITION WIRES
\ Inspection and Test, page 4-20

SPARK PLUGS
Inspection, page 4-21

DISTRIBUTOR

Repiacement, page 4-17
Overhaul, page 4-18

Ignition Coil Test, page 4-20
Ignition Control Module (ICM)
Input Test, page 4-19

4-14
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ENGINE
Circuit Diagram
IGNITION
UNDER -HOOD FUSE/RELAY BOX SWITCH k’lﬁ'é’éég&‘}sg‘ox
BATTERY
No.41(80A)  No.42 (40A) BAT ECM/PCM
G} OO oo WHT/BLK w BLK/YEL
!
BLK/YEL  YEL/GRN
DISTRIBUTOR 10 1
BLK/YEL BLK/YEL  YEL/GRN
IGNITION
A colL
IGNITION CONTROL
TDC: Top dead center B MODULE (ICM)
CKP: Crankshaft position e \WHT/BLU ——(P Has built-in
CYP: Cylinder position noise
condenser
TDC/CKP/CYP SENSOR ] 5 .[
TDC
% cKP BLU
% ve
C
7 6 8 3 2 4 9
IGNITION BLU
WHT GRN YEL WIRES
RED BLK BLU -
BLU BLU
\ABAABAS SPARK
; 7 § 7 A A A PLUGS
TEST
. TACHOMETER
ECM/PCM CONNECTOR
- TACHOMETER
- PCM
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Ignition System

Ignition Timing Inspection and Setting

1. Check the idle speed, and adjust it if necessary (see 6. Adjust the ignition timing if necessary, as follows.
section 11). Loosen the distributor mounting bolts, and turn the
distributor ignition (DI) housing counterclockwise to
2. Remove the service check connector 2P (BRN and advance the timing, or clockwise to retard the tim-
BLK wires) from the connector holder located under ing.
the dash on the front passenger side, then connect
the SCS service connector (T/N 07PAZ - 0010100) to To ADVANCE

1t

% To RETARD
3. Start the engine. Hold the engine at 3,000 rpm with ,
no load (A/T in [N] or [P, M/T in neutral) until the

radiator fan comes on, then let it idle.

4. Connect the timing light to the No. 1 ignition wire,
then point the light toward the pointer on the timing
belt cover.

5. Check the ignition timing in no load conditions:
headlights, blower fan, rear window defogger, and
air conditioner are not operating.

Ignition Timing:

MOUNTING BOLTS

— 18 N-m (1.8 kgf-m, 13 Ibf-ft)
12° + 2° BTDC (RED) during idling in :
M/T
neutral
12° + 2° BTDC (RED) during idling in N 7. Tngr}ter? .the c.insfnbutor mounting bolts, and recheck
AT or[F) the ignition timing.

8. Disconnect the SCS service connector from the ser-
vice check connector.

POINTER
\/)_f
LI
o
WHT MARK
(TDC)

RED MARK

4-16
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Distributor Replacement

Removal:

Disconnect the connector from the distributor.

2. Disconnect the ignition wires from the distributar
ignition (Dl) cap.
3. Remove the mounting bolts from the distributor,
then remove the distributor from the cylinder head.
DISTRIBUTOR END CAMSHAFT END
MOUNTING BOLT
18 N'm (1.8 kgf-m, 13 ibf-ft)
Installation:

NOTE: Before you install the distributor, bring the No. 1
piston to compression stroke TDC.

1.

2.

Coat a new O-ring with engine oil, then install it.
Slip the distributor into position.

NOTE: The lug on the end of the distributor and its
mating grooves in the camshaft end are both offset
to eliminate the possibility of installing the distribu-

tor 180° out of time.

Install the mounting bolts, and tighten them lightly.

4.

Connect the ignition wires to the distributor ignition
(D!) cap as shown.

No. 1
CYLINDER
No. 1 MARK No. 3

No. 2 No. 4
Connect the connector to the distributor.
Set the ignition timing (see previous page).

After setting the ignition timing, tighten the mount-
ing bolts.
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Ignition System

Distributor Overhaul

LEAK COVER
DISTRIBUTOR IGNITION (D!) ROTOR

CAP SEAL
Check for damage.
DISTRIBUTOR IGNITION (DI) CAP
Check for cracks, wear,
damage, and fouling.
Clean or replace.

IGNITION CONTROL
MODULE (ICM)
Input Test, page 4-19

BLU
IGNITION COIL

WHT/BLU Test, page 4-20

O-RING
Replace.

TDC/CKP/CYP SENSOR
Troubleshooting, section 11
Do not disassemble.

DISTRIBUTOR IGNITION (DI) HOUSING
Check for cracks and damage.

4-18
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Ignition Control Module (ICM) Input Test

NOTE:

e See section 11 if the malfunction indicator lamp (MIL)
came on.

e Perform an input test for the ignition control module
(ICM) after finishing the fundamental tests for the
ignition system and the fuel and emissions systems.

1. Remove the distributor ignition (DI) cap, the distrib-
utor ignition (DI) rotor and the leak cover.

2. Disconnect the wires from the ICM.

BLU WIRE

IcM

YEL/GRN WIRE WHT/BLU WIRE

BLK/YEL WIRE

3. Turn the ignition switch ON (il). Check for voltage
between the BLK/YEL wire and body ground.
There should be battery voltage.

e If there is no battery voltage, check the BLK/YEL
wire between the under-dash fuse/relay box and
the ICM.

e If there is battery voltage, go to step 4.

4.  Turn the ignition switch ON (ll). Check for voltage
between the WHT/BLU wire and body ground.
There should be battery voltage.

e If there is no battery voltage, check:
— the ignition coil.
— the WHT/BLU wire between the ignition coil
and the ICM.
e I[f there is battery voltage, go to step 5.

5. Disconnect the ECM/PCM connector A (32P). Check
for continuity on the YEL/GRN wire between the
ECM/PCM and the ICM.

There should be continuity.

Check for continuity on the YEL/GRN wire to body
ground.

There should be no continuity. If there is continuity
(short to ground), the ICM is probably damaged.

Check for continuity on the BLU wire between the
test tachometer connector and the ICM.

There should be continuity.

Check for continuity on the BLU wire to body ground.
There should be no continuity.

If all the tests are normal, replace the ICM.
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Ignition System

Ignition Coil Test

Using an ohmmeter, measure resistance between the
terminals. If the resistance is not within specifications,
replace the ignition coil.

NOTE: Resistance will vary with the coil temperature;
specifications are at 68°F (20°C).

Primary Winding Resistance

(Between the A and B terminals):

0.63-0.77 0

Secondary Winding Resistance

(Between the A and secondary winding terminals}:

12.8 - 19.2 kQ

ﬁ SECONDARY

WINDING
TERMINAL
L - )
PICH
TERMINAL A (+) TERMINAL B (-)

4-20

Ignition Wire Inspection and Test

CAUTION: Carefully remove the ignition wires by
pulling on the rubber boots. Do not bend the wires; you
might break them inside.

1. Check the condition of the ignition wire terminals. If
any terminal is corroded, clean it, and if it is broken
or distorted, replace the ignition wire.

Check for broken,
corroded, and bent
terminals.

IGNITION WIRE
2. Connect ohmmeter probes and measure resistance.

lgnition Wire Resistance:
25 kQ max. at 68°F (20°C)

\

IGNITION WIRE

3. If resistance exceeds 25 kQ, replace the ignition wire.
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Spark Plug Inspection

1.

Inspect the electrodes and ceramic insulator for:

Worn or deformed

electrodes « Improper gap
+ Qil-fouling
« Carbon deposits
« Cracked center
Damaged electrode insulator
gasket
Cracked
insulator

Burned or worn electrodes may be caused by:
® Advanced ignition timing

e Loose spark plug

e Plug heat range too hot

e Insufficient cooling

Fouled plugs may be caused by:

Retarded ignition timing

Oil in combustion chamber

Incorrect spark plug gap

Plug heat range too cold

Excessive idling/low speed running
Clogged air cleaner element

Deteriorated ignition coil or ignition wires

2.

Check the electrode gap.
¢ Adjust the gap with a suitable gapping tool.

Electrode Gap

Standard 1.13, mm (0.043 8004 in)

1.1 mm
(0.043 in)

_
=7

e Replace the plug if the center electrode is rounded
as shown below:

ROUNDED
ELECTRODE

A

Spark Plugs:
ZFR5F-11 {NGK})
KJ16CR-L11 (ND)

Apply a small quantity of anti-seize compound to
the plug threads, and screw the plugs into the cylin-
der head finger-tight. Then torque them to 18 N-m
(1.8 kgf-m, 13 Ibf-ft).
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Charging System

Component Location Index

UNDER-HOOD FUSE/RELAY BOX

ALTERNATOR

Troubleshooting, page 4-24
Replacement, page 4-28

Rectifier Removal, page 4-30
Rectifier Test, page 4-31

Rear Bearing Replacement, page 4-33

4.22

BATTERY
Test, section 23

CHARGING SYSTEM LIGHT
(In the gauge assembly}
Test, section 23

ALTERNATOR BELT
Inspection and Adjustment, page 4-34
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ENGINE
Circuit Diagram
UNDER - HOOD FUSE/RELAY BOX IGNITION SWITCH
BATTERY
No.41(80A)  No.42 (40A) @
@ e ave OO WHT/BLK O
161
BLK/YEL
No.15
UNDER - DASH
7.54) FUSE/RELAY
80X
BLK/YEL BLK/WHT
CHARGING
3) SYSTEM
LIGHT
(1.4W)
WHT WHT/BLU ECM/PCM
G L WHT/RED
FR
VOLTAGE REGULATOR
RECTIFIER 5 FIELD WINDING
000

P1

P3

Pa

%1%
ALTERNATOR
o
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Charging System

Troubleshooting

If the charging system light does not come on or does not go off, or the battery is dead or low, test the following items in
the order listed below:

Battery (see section 23)
Charging system light
Voltage .
Alternator/regulator

PO =

Charging System Light Test

Charging System Light Check-1:
Make sure the charging system
light comes on.

Check for a blown No. 15 (7.5 A}
< Does the charging system NO fuse and a blown charging sys-

light come on? tem light bulb. If the fuse and
9 ) bulb are OK, repair the open in
the WHT/BLU wire.

YES L

Charging System Light Check-2:
Start the engine.

Does the charging system YES Go to Alternator/Regulator Test
light go off? (see page 4-26).

NO ALTERNATOR 3P CONNECTOR

Wire side of
Voltage Check: . female terminals
Measure the voltage at the No. 2 G
terminal of the 3P connector with (BLK/YEL

the ignition switch ON (i). ’C%

NO Repair the open in the BLK/YEL
< Is there battery voltage? wire between the alternator and
under-dash fuse/relay box.

YES

(To next page)
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(From previous page)

Check for an open in the L cir-

cuit:

1. Turn the ignition switch OFF.

2. Disconnect the 3P connector
from the alternator.

3. Ground the No. 3 terminal of
the 3P connector with a
jumper wire.

4. Turn the ignition switch ON (ll).

Does the charging system
light come on?

YES

Check for an open in the L circuit
{cont’d):

Disconnect the jumper wite
between the No. 3 terminal of the
3P connector and ground.

Does the charging system
light go off?

NO

Turn the ignition switch OFF, and
repair the short to ground in the
WHT/BLU wire.

NO

YES

Turn the ignition switch OFF, and
repair the open in the WHT/
BLU wire.

Test and repair the alternator

components.

ALTERNATOR 3P CONNECTOR

— Wire side of
m female terminals
L
(WHT/BLU)
L
(WHT/BLU)

(cont’d)
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Charging System

Troubleshooting (cont’d)

Alternator/Regulator Test

NOTE: Make sure the battery is sufficiently charged (see section 23).

Alternator/Regulator Test-1:

1. Connect a Sun VAT-40 (or
equivalent tester), and turn
the selector switch to position
1 (starting).

2. Shift to neutral (A/T in [B] or
[N)) position, and start the
engine. Hold the engine at
3,000 rpm with no load until
the radiator fan comes on,
then let it idle.

3. Raise the engine speed to
2,000 rpm, and hold it there.

Is the voltage over 15.1 V?

NO

Alternator/Regulator Test-2:

1. Release the accelerator pedal,
and let the engine idle.

2. Make sure all accessories are
turned off. Turn the selector
switch to position 2 (charging).

3. Remove the inductive pick-up,
and zero the ammeter.

4. Place the inductive pick-up
over the battery ground cable
so that the arrow points to the
battery negative terminal.

5. Raise the engine speed to

2,000 rpm, and hold it there.

< Isthe voltage less than 13.5 V?

NO

Alternator/Regulator Test-3:
Apply a load with a VAT-40 until
the battery voltage drops to
between 12 -13.5 V.

To next page

4-26

YES

YES

FULL FIELD VOLTMETER
LOAD ADJUSTER TESTER NEGATIVE
(CARBON PILE) LEAD (BLU) LEAD (BLK)

VOLTMETER
POSITIVE
LEAD (RED)

e

0
26 sren O LOAD LIGHT

f\\ VAT-40

VOLTS ?\-? ? [ |

VOLT /
SELECTOR
FIELD
SELECTOR

TEST SELECTOR NEGATIVE TESTER
SWITCH CABLE (BLK)
INDUCTIVE
PICK-UP POSITIVE TESTER
(GRN) CABLE (RED)
INDUCTIVE
PICK-UP
NEGATIVE
TERMINAL

Replace the voltage regulator.

Test and repair the alternator com-
ponents.
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From previous page

Is the amperage 50 A or more?

NO

Alternator/Regulator Test-4:
With the engine speed still at
2,000 rpm, full-field the alternator.

Is the alternator output 50 A or
maore?

YES

Replace the voitage regulator.

YES

NO

The charging system is OK.

CAUTION: The voltage will rise quickly when the alternator is full-fielded. Do not allow
the voltage to exceed 18 V; it may damage the electrical system.

NOTE: Attach a probe to a VAT-40 full field test lead, and insert the probe into the full field
access hole at the back of the alternator. Switch the field selector to the “A (Ground)” posi-
tion momentarily, and check the amperage reading.

REGULATOR
(Located inside
the end cover)

FULL FIELD
ACCESS HOLE

END COVER

Test and repair the alternator com-
ponents.
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Charging System

Alternator Replacement

1.

2.

3.

Remove the battery negative cable, then disconnect
the positive cable.

Disconnect the 3P connector from the alternator.

3P CONNECTOR

WHT WIRE

B TERMINAL

TERMINAL NUT
8 N'm (0.8 kgf-m, 6 1bfft)

Remove the terminal nut and the WHT wire from
the B terminal.

4-28

4. Remove the adjusting bolt, mounting nut, then
remove the alternator belt from the pulley.

ADJUSTING BOLT
24 N'-m (2.4 kgf-m, 17 Ibf-ft)

ALTERNATOR
THROUGH BOLT

MOUNTING NUT
44 N-m (4.5 kgf-m, 33 Ibf-ft}

LOWER MOUNT
BRACKET BOLTS
44 N-m (4.5 kgf-m, 33 Ibf-ft)

5. Pull out the through bolt, then remove the alterna-
tor from the mount brackets.

6. Remove the lower mount bracket, then remove the
alternator from below the vehicle.

7. Install in the reverse order of removal.

8. Adjust the alternator belt tension after installation
(see page 4-34).
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ENGINE
Alternator Overhaul ALUMINUM PLATES
NOTE: Do not remove the pulley unless the bearings
need replacement.
24 mm
To loosen the pulley locknut, use the tools as shown. If BOX WRENCH

necessary, use an impact wrench.

PULLEY
LOCKNUT
111 N'm

(11.3 kgf-m, 81.7 Ibf-ft)

CAUTION: Do not get grease or
oil on the slip rings.

ROTOR
Test, page 4-32

PULLEY

DRIVE-END
HOUSING  THROUGH

BOLT
W PULLEY

REAR BEARING
Replacement, page 4-33

SPACER

RING
BEARING
INSULATOR

FRONT
BEARING

RECTIFIER ASSY
Test, page 4-31
Removal, page 4-30 PULLEY LOCKNUT

111 Nem (11.3 kgfm, 81.7 Ibf-)

STATOR
Test, page 4-32

VOLTAGE
REGULATOR
TERMINAL

BRUSH
@ Inspection, page 4-32
® ®

REAR HOUSING
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Charging System

Rectifier Removal

1.

2.

Remove the four through bolts.

DRIVE-END HOUSING

. THROUGH BOLT

Heat the rear bearing seat with a 1,000 W hair drier
for about five minutes (120 - 140°F, 50 - 60°C).

HAIR DRIER

REAR BEARING
SEAT i

4-30

3.

Separate the rear housing from the drive-end hous-
ing by inserting a flat tip screwdriver into the open-
ings and prying them a part.

NOTE: Be careful not to damage the stator with the
tip of the screwdriver.

REAR HOUSING

DRIVE-END HOUSING

Separate the rear housing and drive-end housing.

NOTE: Separate the rear housing and drive-end
housing with the stator attached to the rear housing.

DRIVE-END HOUSING

REAR HOUSING
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5. Separate the rear housing from the stator/rectifier
assembly by removing the four screws and the ter-
minal nut.

TERMINAL NUT

STATOR/
RECTIFIER
ASSEMBLY

REAR HOUSING

6. Unsolder the rectifier from the stator leads.

e To avoid damaging the diodes with heat, pinch
the stator leads between pliers to carry heat off,
and apply the soldering iron only long enough to
separate the leads from the rectifier.

e Use a 100 W soldering iron.

STATOR SOLDERING
IRON

PLIERS

RECTIFIER DIODE

7. Install the new rectifier in the reverse order of removal.
® Apply the soldering iron only long enough to
ensure a good connection so the heat will not
damage the diodes.
e Use only a rosin core type solder or solder joints
will corrode.

Rectifier Test

NOTE: The diodes are designed to allow current to pass
in one direction while blocking it in the opposite direc-
tion. Since the alternator rectifier is made up of nine
diodes, each diode must be tested for continuity in both
directions with an ohmmeter that has diode checking
capability; a total of 18 checks.

1. Check for continuity in each direction between
— the B and P terminals.
— the B’ and P terminals.
— E (ground) and the P terminals.
All diodes should have continuity in only one direc-
tion.

2. If any of the diodes fails, replace the rectifier assem-
bly. (Diodes are not available separately.)
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Charging System

Rotor Slip Ring Test

1. Check the resistance between the slip rings.
There should be 1.8 - 3.0 ohms.
o |f resistance meets the specification, go to step 2.
e If resistance does not meet the specification,
replace the alternator.

ROTOR SHAFT

SLIP RINGS ROTOR

2. Check that there is no continuity between the slip
rings and the rotor or rotor shaft.

3. If the rotor fails either continuity check, replace the
alternator.

Stator Test

1. Check that there is continuity between each pair of

leads.
LEADS

CORE
2. Check that there is no continuity between each lead
and the coil core.

3. If the coil fails either continuity check, replace the
alternator.

4-32

Alternator Brush Inspection

1. Separate the drive-end housing from the rear hous-
ing as described on page 4-30.

2. Separate the rear housing from the stator/rectifier
assembly by removing the four screws and the ter-

minal nut from the rear housing {see page 4-30).

3. Measure the length of the brushes with vernier
calipers.

Aiternator Brush Length:

(@ Standard (NEW)
19.0 mm (0.75 in)

(@ Service Limit
5.0 mm (0.20 in)

4. If the brushes are less than the service limit, replace
them.

SOLDERING IRON
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Rear Bearing Replacement

1. Pull off the rear bearing.

e Make sure the tips of the bearing puller jaws are
thin enough to fit between the bearing and the
slip rings.

e Do not reuse the bearing.

BEARING PULLER

SLIP RINGS

‘,
J

!
\J

i D)

1

REAR BEARING

2. Use a hand press to install the new bearing. Apply
pressure only on the inner race to avoid damaging
the bearing.

Press

g REAR BEARING

e——— SLIP RING

Alternator Reassembly

1.

2.

Push the brushes in, then insert a pin or drill bit
(about 1.8 mm diameter) to hold them there.

PIN BRUSHES

Heat the rear bearing seat in the rear housing as
described on page 4-30. After heating, continue
immediately with assembling before the rear bear-
ing seat cools completely.

Put the rear housing/stator assembly and drive-end

housing/rotor assembly together, tighten the four
through bolts and pull out the pin.

BRUSH ACCESS HOLE

THROUGH BOLT

DRIVE-END
HOUSING/ROTOR

ASSEMBLY
REAR HOUSING/

STATOR ASSEMBLY

After assembling the alternator, turn the pulley by
hand to make sure the rotor rotates smoothly and
without noise.
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Charging System

Alternator Belt Inspection and Adjustment

NOTE: When using a new belt, first adjust the deflection
or tension to the values for the new belt, then readjust
the deflection or tension to the values for the used belt
after running engine for five minutes.

Deflection method:

Apply a force of 98 N (10 kgf, 22 Ibf), and measure the
deflection between the alternator and crankshaft puliey.

Deflection:
Used Belt: 8.0 - 10.5 mm (0.31 - 0.41 in)
New Belt: 6.0 - 8.5 mm (0.24 - 0.33 in)

' NOTE: If the belt is worn or damaged, replace it.

24 N-m (2.4 kgf-m,
17 Ibf-ft)

Measure here.

44 N-m (4.5 kgf-m,
33 Ibf-ft)

/ ALTERNATOR
BELT

CRANKSHAFT
PULLEY

4-34

Belt tension gauge method:

1. Remove the three bolts from the left end of the
splash shield, and pull it back as needed.

2. Attach the belt tension gauge to the beilt, and mea-
sure the tension. Foliow the gauge manufacturer’s
instructions.

Tension:
Used Belt: 300 - 490 N {35 - 50 kgf, 77 - 110 Ibf)
New Belt: 540 - 740 N {55 - 75 kgf, 121 - 165 Ibf)

NOTE: If the belt is worn or damaged, replace it.

24 N-m (2.4 kgf-m,
17 Ibf-ft)

ALTERNATOR
BELT

CRANKSHAFT
PULLEY BELT TENSION GAUGE
07JGG - 001010A
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Cruise Control

Component Location Index

MAIN SWITCH
Test/Replacement,
page 4-39

CABLE REEL
Replacement, section 24

SET/RESUME SWITCH
Test/Replacement,

page 4-39
BRAKE SWITCH
* Test, page 4-36
* Pedal Hight Adjustment,
section 19
CRUISE CONTROL UNIT CLUTCH A/T GEAR POSITION
Input Test, page 4-37 SWITCH (M/T) SWITCH '
« Test, page 4-36 * Test, section 14
+ Clutch Pedal Adjustment, * Replacement, section 14

section 12

ACTUATOR CABLE
Adjustment, page 4-42

VACUUM TANK

ACTUATOR ASSEMBLY

* Test, page 4-41

* Replacement, page 4-42

» Solfenoid Test, page 4-43
+ Disassembly, page 4-44
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Cruise Control

Circuit Diagram

IGNITION
UNDER - HOOD FUSE/RELAY BOX SWITCH UNDER - DASH FUSE/RELAY BOX
BATTERY No0.30 (7.5A)
No.41(80A)  No.42 {40A) BAT FUSE
@ O\ e\ _LO— WHT/BLK O BLK/Y EL st
IG1
é Mear é e é o)
(7.5A) {7.5A) REDIBLK
WHTIGRN YEL BLK/YEL RED/BLK
WHT/GRN 3 4
INDICATOR
LIGHT LIGHT
O O {0.84wW) (0.84W)
HORN | 1 . MAIN |
RELAY SWITCH K? C@D
L1 GRy —e— BLUGAN
2 1 5
LU/RED
BLUY/ . g QEBLLE LTGRN  BLK RED
o)
1
v WHT/GRN RED/BLK v
HORN e ME EE l HORN DASH LIGHTS
SWITCH | | RE -~ SWITCH BRIGHTNESS
? SET (r SUME CONTROLLER
3 2
| GAUGE
) LT GR:“ ASSEMBLY DIMMING CIRCUIT BLK —4
srake | [P ! ROIEATOR
SWITCH '* """"" | CABLE LIGHT
B I REEL (1.12W)
) 3 2 |
GRY LT GRN/RED LT GRN/BLK RED/BLU LT GRN
GRN/WHT l 1
GRN/WHT 4 2 5 6 - 3 13
CRUISE CONTROL UNIT
8 10 1 14 12 3
oW 7 o
BRAKE T CRUISE
LIGHTS BRN/BLK BRN CoNTROL  PNK BLUMWHT BLK BLK
BRN/WHT 4 ACTUATOR I
vACUUM] VENT | sAFeTY VEHICLE SPEED
SENSOR [VSS)
> d
HRERE LS
AT : AT GEAR
POSITION SWITCH
2 3 1 1ON: [2], O3], [D4)1
M/T ; CLUTCH SWITCH
BLK BLK [ON : Pedal released} BLK
Q. & &
G201 G401 G401
G402 G402
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Control Unit Input Test

SRS components are located in this area. Review the SRS component locations, precautions, and procedures in the SRS
section (24) before performing repairs or service.

1. Remove the driver's dashboard lower cover (see section 20).

2. Disconnect the 14P connector from the control unit.

3. Inspect the connector and socket terminals to be sure they are all making good contact.
If the terminals are bent, loose, or corroded, repair them as necessary, and recheck the system.
If the terminals look OK, make the following input tests at the connector.

— If any test indicates a problem, find and correct the cause, then recheck the system.
— If all the input tests prove OK, the control unit must be faulty; replace it.

14P CONNECTOR

Wire side of female terminals

CRUISE CONTROL UNIT BRN  GRY BLK GRN/V{F LT GRZJ/RED LT GRN/BLK
/- \\
1 2 3 4 5 6
—
8 9 10 12 | 13 | 18

X

PNK

Sl

BRN/WHT RED/BLU BRN/BLK BLU/WHT LT GRN

(cont'd)
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Cruise Control

Control Unit Input Test (cont’'d)

Cavity Wire Test condition Test: Desired result Possible cause if result is not obtained
8 BRN/WHT Under all conditions Check for resistance to ground: * Faulty actuator solenoid
' There should be 80 - 120 Q. * Poor ground (G201)
1 BRN Under all conditions Check for resistance to ground: * An open in the wire
There should be 40 - 60 Q.
Under all conditions Check for resistance to ground:
10 | BRN/BLK There should be 70 - 110 Q.
Ignition switch ON (l1), Check for voltage to ground: « Faulty brake switch
2 GRY main switch ON and There should be 0 V with the pedal | + An open in the wire
brake pedal depressed, | depressed and battery voltage
then released with the pedal released.
Under all conditions Check for continuity to ground: » Poor ground (G401, G402)
3 BLK N . .
There should be continuity. » An open in the wire
Brake pedal depressed, | Check for voltage to ground: * Blown No. 52 (15 A) fuse in the
4 | GRNWHT then released There should be battery voltage under-hood fuse/relay box
with the pedal depressed, and 0V * Faulty brake switch
with the pedal released. * An open in the wire
Set button depressed Check for voltage to ground: * Blown No. 52 (15 A) fuse in the
LT GRN/
5 RED There should be battery voltage. under-hood fuse/relay box
+ Faulty horn relay
Resume button * Faulty set/resume switch
6 LTBC:_ﬁN/ depressed * Faulty cable reel
* An open in the wire
Ignition switch ON (l1) Attach to ground: » Blown bulb
Cruise indicator light in the gauge * Blown No. 25 (7.5 A) fuse in the
9 RED/BLU assembly should come on. under-dgsh f.use/r.eIaY b_ox
« Faulty dimming circuit in the
gauge assembly
* An open in the wire
Ignition switch ON (il) | Check for voltage between the « Faulty vehicle speed sensor (VSS)
and main switch ON; | BLU/WHT ® and BLK © terminals: | * An open in the wire
12 | BLUMWHT | raise the front of the | 166 should be 0- 5V or more :
vehicle, and rotate one |
wheel slowly with the | ~0 =5V or more repeatedly.
other one blocked.
Ignition switch ON (ll) Check for voltage to ground: * Blown No. 14 (7.5 A) fuse in the
and main switch ON There should be battery voltage. under-dash fuse/relay box
13 LT GRN . .
« Faulty main switch
- An open in the wire
A/T: Shift lever in (2], Check for continuity to ground: » Faulty A/T gear position switch
or There should be continuity. * Faulty or misadjusted clutch
14 PNK M/T: Clutch pedal NOTE: There should be no conti- switch (M/T)
released nuity when the clutch pedal is  Poor ground (G401, G402)
depressed or when the shift lever « An open in the wire
is in other positions.
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Main Switch Test/Replacement

1. Remove the driver’'s dashboard lower cover (see sec-
tion 20).

2. Carefully push out the switch from behind the dash-
board.

3. Disconnect the connector from the switch.

5P CONNECTOR

4. Check for continuity between the terminals in each
switch position according to the table.

_ Terminal 1 21314 5
Position

OFF O O O O

ON O O+0 | O O

If there is no continuity, replace the switch.

Set/Resume Switch
Test/Replacement

1. Disconnect the battery negative cable, then discon-
nect the positive cable, and wait at least three min-
utes.

2. Disconnect the driver's airbag connector
(see section 24).

3. Remove the dashboard driver’s lower cover (see sec-
tion 20).

4. Disconnect the cable reel sub-harness 3P connector
from the main wire harness.

AN

\

CABLE REEL
MAIN WIRE SUB-HARNESS
HARNESS 3P CONNECTOR
3P CONNECTOR

Terminal side of

male terminals

5. Check for continuity between the terminals of the
cable reel sub-harness 3P connector in each switch
position according to the table.

Terminal
Position ! 2 3
SET (ON) O—+—0
RESUME (ON) Oo—r+—0

e If there is continuity, and it matches the table,
the switch is OK.
e If there is no continuity in one or both positions,

go to step 6.
(cont'd)
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Cruise Control

Set/Resume Switch Test/Replacement (cont’d)

6. Remove the two screws, then remove the switch.

SET/RESUME
SWITCH

SCREWS

Terminal side of
male terminals

7. Check for continuity between the terminals in switch
position according to the table.

_ Terminal 1 2 3
Position
SET (ON) O O
RESUME (ON) O—0

e If there is continuity, and it matches the table,
replace the cable reel.

e |f there is no continuity in one or both positions,
replace the switch.

4-40

8.

10.

1.

If all tests prove OK, reconnect the cable reel and
cable reel sub-harness connector, then reinstall the
steering column covers.

Reconnect the driver’s airbag connector, and reinstall
the access panel on the steering wheel.

Reconnect the battery positive cable, then the nega-
tive cable.

After connecting the airbag connectors, confirm
proper system operation: Turn the ignition switch ON
{I1}; the SRS indicator light should come on for about
six seconds and then go off.
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Actuator Test

1. Disconnect the actuator cable from the actuator rod
and the 4P connector.

2. Connect battery power to the No. 4 terminal and
ground to the No. 1, No. 2 and No. 3 terminals.

3. Connect a vacuum pump to the vacuum hose. Then
apply vacuum to the actuator.

VACUUM PUMP
GAUGE, 0 - 30 in.Hg
(A973X - 041 -
XXXXX)

-~

ACTUATOR

ACTUATOR
CABLE

4P CONNECTOR

Terminal side of
male terminais

4. The actuator rod should pull in completely. If the rod
pulls in only part-way or not at all, check for a leak-
ing vacuum line or defective solenoid.

ACTUATOR ROD

5. With voltage and vacuum still applied, try to pull the
actuator rod out by hand. You should not be able to
pull it out. If you can, it is defective.

6. Disconnect ground from the No. 3 terminal. The actu-
ator rod should return. If it does not return, but the
vent hose and filter are not plugged, the solenoid
valve assembly is defective.

7. Repeat steps 2 through 5, and disconnect ground
from the No. 1 terminal. The actuator rod should
return. If it does not return, but the vent hose and
filter are not plugged, the solenoid valve assembly
is defective.

8. If you replace the solenoid valve assembly, be sure
to use new O-rings on each solenoid.

9. Disconnect power and ground from the 4P connector.
Disconnect the vent hose from the actuator. Connect
a vacuum pump to the actuator vent hose port, and
apply vacuum. The actuator rod should pul! in com-
pletely. If not, the vacuum valve is stuck open.
Replace the actuator.
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Cruise Control

Actuator Replacement

1. Pull back the boot, and loosen the locknut. Then dis-
connect the cable from the bracket.

2. Disconnect the cable end from the actuator rod.
CABLE END

ACTUATOR
ROD

BRACKET

LOCKNUT

E_ ADJUSTING NUT
Lb/ BOOT

3. Disconnect the 4P connector from the actuator.

4. Disconnect the vacuum hose from the vacuum tank.
Pull out the vent hose.

5. Remove the three mounting bolts and the actuator

with the bracket.
VACUUM HOSE

VACUUM TANK
MOUNTING

ACTUATOR
CABLE 4P CONNECTOR

6. If necessary, disconnect the cable end from the link-
age over the accelerator pedal, then turn the grom-
met 90° in the bulkhead, and remove the cable.

7. Install in the reverse order of removal, and adjust

the free play at the actuator rod after connecting the
cable (see next column).

4-42

Actuator Cable Adjustment

1. Check that the actuator cable operates smoothly
with no binding or sticking.

2. Start the engine. Hold the engine at 3,000 rpm with
no load (A/T in [N] or [P] , M/T in neutral) until the
radiator fan comes on, then let it idle.

3. Measure the amount of movement of the actuator
rod until the cable pulls on the accelerator lever
(engine speed starts to increase). Free play should
be 11+ 1.0 mm (0.43 + 0.04 in).

ACTUATOR ROD

ADJUSTING NUT

s AN
\ T
ACTUATOR
CABLE
D

LOCKNUT

] /

(-

LOCKNUT FREE PLAY: 11 + 1.0 mm
(0.43 £ 0.04 in)

4. If free play is not within specs, loosen the locknut,
and turn the adjusting nut as required.

NOTE: If necessary, check the throttle cable free
play (see section 11), then recheck the actuator rod
free play.

5. Retighten the locknut, and recheck the free play.



Actuator Solenoid Test

1. Disconnect the 4P connector from the actuator.
ACTUATOR

4P CONNECTOR

Terminal side of
male terminals

2. Check for resistance between the terminals accord-
ing to the table.

Terminal
1 2 3 4
Resistance (Q)

VENT SOLENOQID
40-60Q O O
VACUUM SOLENOID
30-50Q O O
SAFETY SOLENOID
40- 600 O— O

NOTE: Resistance will vary slightly with tempera-
ture; specified resistance is at 70°F {20°C).

VENT VALVE I I L
)

SAFETY VALVE :

VACUUM VALVE

—* To VACUUM
TANK

From VENT —e=
HOSE

- 4+
ENGINE
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Cruise Control

Actuator Disassembly

ACTUATOR CABLE

ACTUATOR BRACKET

WIRE SUPPORT BRACKET

ACTUATOR
Test, page 4-41

VACUUM
HOSE SOLENOID VALVES
Test, page 4-43

VACUUM
TANK

SOLENOID

SEAL
O-RINGS %

Replace.

FILTER COVER

VENT HOSE

h
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Engine Removal/Installation

Removal

A WARNING

® Make sure jacks and safety stands are placed properly
and hoist brackets are attached to the correct posi-
tions on the engine.

e Make sure the vehicle will not roll off stands and fall
while you are working under it.

CAUTION:

e Use fender covers to avoid damaging painted sur-
face.

o Unspecified items are common.

e To avoid damage, unplug the wiring connectors
carefully while holding the connector portion.

e Mark all wiring and hoses to avoid misconnection.
Also, be sure that they do not contact other wiring or
hoses or interfere with other parts.

1. Secure the hood open as far as possible.
2. Make sure you have the anti-theft code for the
radio, then write down the frequencies for the

radio’s preset buttons.

3. Disconnect the battery negative terminal first, then
the positive terminal.

4. Disconnect the battery cables from the under-hood
fuse/relay box and battery positive terminal.

BATTERY CABLES

UNDER-HOOD
FUSE/RELAY
BOX

BATTERY POSITIVE
TERMINAL

5-2

5.

6.

7.

Remove the battery and battery base.

8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft}

BATTERY
BASE

Disconnect the connectors from the ECM/PCM.

Disconnect the main wire harness connector.

MAIN WIRE HARNESS
CONNECTOR

A '?. L
ECM/PCM
CONNECTORS

ECM/PCM



IS

8.

Disconnect the intake air temperature (IAT) sensor
connector, then remove the intake air duct and air
cleaner housing.

6x1.0mm INTAKE AIR
9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft) DUCT

AIR CLEANER IAT SENSOR
HOUSING CONNECTOR

Disconnect the engine wire harness connectors on
the left side engine compartment.

ENGINE WIRE
HARNESS CONNECTORS

10. Relieve fuel pressure (see section 11).

Do not smoke while working on the fuel
system. Keep open flame or spark away from the
work area. Drain fuel only into an approved container.

11. Remove the evaporative emission (EVAP) control
canister hose and fuel feed hose.

33 N-m (3.4 kgf-m,
25 Ibf-ft)

WASHERS
Replace.

EVAP CONTROL
CANISTER HOSE

FUEL FEED
HOSE

12. Remove the brake booster vacuum hose, fuel return
hose and vacuum hose.

BRAKE BOOSTER
VACUUM HOSE

-\

\%_‘-)p (’/:' p
iy =) Q)
VACUUM
FUEL RETURN HOSE
HOSE

{cont'd)
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Engine Removal/Installation

Removal (cont’d)

13. Remove the throttle cable by loosening the locknut,
then slip the cable end out of the accelerator link-
age.

NOTE:

e Take care not to bend the cable when removing
it. Always replace any kinked cable with a new
one.

e Adjust the throttle cable when installing (see sec-
tion 11).

THROTTLE ADJUSTING LOCKNUT
CABLE NUT

14. Remove the grommet and wire harness clamps,
then pull out the ECM/PCM connectors.

6x1.0mm
11 N-m {1.1 kgf-m, 8 Ibf-ft}

GROMMET

5-4

15. Remove the mounting bolt and lock bolt, then remove
the power steering (P/S) pump belt and pump.

NOTE: Do not disconnect the P/S hoses.

MOUNTING BOLT
8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

P/S PUMP
BELT

LOCK BOLT
8x1.25mm
24 N'm (2.4 kgf-m, 17 Ibf-ft)

16. Loosen the idler pulley center nut and adjusting
bolt, then remove the air conditioning (A/C) com-
pressor belt.

IDLER PULLEY CENTER

ADJUSTING NUT
BOLT 10 x 1.25 mm

44 N-m (4.5 kgf-m, 33 Ibf-t)

A/C COMPRESSOR
BELT



IS

17. Remove the transmission ground cable and hose
clamp.

6x 1.0 mm
11 N-m (1.1 kgf-m,
8 Ibf-ft)

HOSE CLAMP

TRANSMISSION
GROUND CABLE

18. Remove the clutch slave cylinder and line/hose
assembly (M/T).

NOTE:

e Do not disconnect the line/hose assembly.

e Do not operate the clutch pedal once the slave
cylinder has been removed.

e Take care not to bend the line.

6x 1.0 mm 8x1.25mm
11 N-m (1.1 kgf-m, 24 N'm (2.4 kgf-m,
8 Ibf-ft) 17 Ibf-ft)
‘ '/ SLAVE CYLINDER

8x1.25mm
24 N-m (2.4 kgf-m,
17 Ibf-ft)

19. Remove the radiator cap.

Use care when removing the radiator
cap to avoid scalding by hot coolant or steam.

20. Raise the hoist to full height.

21. Remove the front tires/wheels and splash shield.

g 3 AP

6x1.0mm

SHIELD
9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft)

22. Drain the engine coolant (see page 10-5).
e Loosen the drain plug in the radiator.

23. Drain the transmission oil or fluid. Reinstall the
drain plug using a new washer (see section 13, 14).

24. Drain the engine oil. Reinstall the drain bolt using a
new washer (see page 8-4).

(cont'd)
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Engine Removal/Installation

Removal (cont’'d)

25. Remove the shift rod and extension rod (M/T).

SHIFT ROD

RETAINER

EXTENSION
ROD

8 mm SPRING
PIN

8 x 1.25 mm
22 N-m (2.2 kgf-m, 16 Ibf-ft)

26. Remove the A/C compressor.

NOTE: Do not disconnect the A/C hoses.

A/C COMPRESSOR

8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

5-6

27. Remove the shift cable (A/T).

NOTE:

e Take care not to bend the cable when removing
it. Always replace any kinked cable with new
one.

e Adjust the shift cable when installing (see sec-
tion 14).

8 x 1.25 mm

22 N-m (2.2 kgf-m, 16 1bf-ft) SHIFT CABLE

CONTROL
LEVER

g

SHIFT CABLE
COVER

LOCK WASHER

Replace. 6 x 1.0 mm

14 N-m (1.4 kgf-m, 10 ibf-ft)

28. Remove exhaust pipe A.

8 x1.25 mm
;2 l\:~m {2.2 kgf-m, 16 Ibf-ft) GASKETS
eplace. Replace.

GASKET
Replace.

SELF-LOCKING NUT

8 x 1.25 mm
16 N-m (1.6 kgf-m, 12 Ibf-ft) EXHAUST
Replace. PIPE A
SELF-LOCKING NUT
10 x 1.25 mm
54 N-m (5.5 kgf-m, 40 Ibf-ft)
Replace.



e

29.

30.

31.

Remove the damper forks (see section 18).

Disconnect the suspension lower arm ball joints
(see section 18).

Remove the drivgshafts.

CAUTION:

e Do not pull on the driveshaft, the CV joint may
come apart.

e Use care when prying out the assembly.
Pull it straight to avoid damaging the differential
oil seal or intermediate shaft dust seal.

NOTE: Coat all precision-finished surfaces with

clean engine oil. Tie plastic bags over the driveshaft
ends.

DRIVESHAFT

32. Lower the hoist.

33. Remove the upper and lower radiator hoses and
heater hoses.

UPPER
RADIATOR HOSE

HEATER LOWER RADIATOR
HOSES HOSE

34. Remove the ATF cooler hoses, then plug the ATF
cooler hoses and pipes (A/T).

ATF COOLER
HOSES

(cont'd)
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Engine Removal/Installation

Removal (cont’d)

35. Attach the chain hoist to the engine.

HOISTING BRACKET
Install on the cylinder head
with a 8 x 1.25 mm bolt.

5-8




36. Remove the left and right front mount and bracket.

Replace.

% LEFT FRONT
MOUNT
// NUT

\RIGHT FRONT

BOLT MOUNT/BRACKET

Replace.

37. Remove the rear mount bracket.

BOLT
Replace. REAR MOUNT
BRACKET

BOLTS
Replace.

38. Remove the upper bracket.

39.

UPPER
BRACKET

Remove the transmission mount bracket, then
remove the transmission mount.

TRANSMISSION
MOUNT

40.

41.

42.

TRANSMISSION
MOUNT
BRACKET

Check that the engine/transmission is completely
free of vacuum hoses, fuel and coolant hoses and
electrical wiring.

Slowly raise the engine approximately 150 mm (6 in).
Check once again that all hoses and wires are discon-
nected from the engine/transmission.

Raise the engine all the way, and remove it from the
vehicle.
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Engine Removal/Installation

Installation

Bracket Bolts Torque Specifications:

10x 1.25 mm 10 x 1.25 mm
44 N-m (4.5 kgf-m, 54 N-m (5.5 kgf-m,
33 Ibf-ft) P .
o ey ENGINE SIDE 4016t}
MOUNT BRACKET

10 x 1.25 mm
REAR STIFFENER (M/T) 44 N-m (4.5 kgf-m,

33 Ibf-ft)

8 x 1.25 mm

24 N-m (2.4 kgf-m, 17 Ibf-ft) 10 x 1.25 mm

ALTERNATOR 44 N-m (4.5 kgf-m,
BRACKET 33 Ibf-ft)

STIFFENER (A/T)
Tighten the bolts on the stiffener
in the numbered sequence as shown

@®-@.

@ 8x1.25 mm
24 N-m (2.4 kgf-m,
17 Ibfft)

(4 10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-ft)

® 10x 1.25 mm
44 N-m (4.5 kgf-m,

33 bf-ft) ® 8x1.25mm

24 N-m (2.4 kgf-m,
17 Ibfft)
A/C COMPRESSOR
BRACKET
FRONT
STIFFENER

(M/T)

10 x 1.25 mm

44 N-m (4.5 kgf-m,
33 Ibf-ft

8 x 1.25 mm 10 x 1.25 mm '

24 N'm (2.4 kgf-m, 44 N-m (4.5 kgf-m,

17 Ibf-ft) 33 Ibf-ft)

5-10
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Engine Installation:

Install the engine in the reverse order of removal.
Reinstall the mount bolts/nuts in the following sequence.
Failure to follow these procedures may cause excessive
noise and vibration, and reduce bushing life.

1. Install the transmission mount and bracket, then
tighten the bolts on the frame side.

NOTE: Do not tighten the bolts/nuts on the trans-
mission side.

TRANSMISSION
MOUNT

12 x 1.25 mm
64 N-m (6.5 kgf-m,
47 1bf-ft)

| TRANSMISSION
MOUNT
BRACKET

2.

3.

Install the upper bracket, then tighten the nuts in
the numbered sequence shown (D - @).
2 12x 1.25 mm 1 12x1.25mm
74 N-m (7.5 kgf-m, 74 N'-m (7.5 kgf-m,
54 Ibf-ft) 54 Ibf-ft)
UPPER
BRACKET
Install the rear mount bracket, then tighten the bolts
in the numbered sequence shown (D - ).
@ 14x1.5mm @ 12x1.25 mm
83 N-m (8.5 kgf-m, 59 N-m (6.0 kgf-m,
61 Ibf-ft) 43 Ibf-ft)
% Replace. Replace.
® 14x1.5mm

83 N-m (8.5 kgf-m,
61 Ibf-ft)
Replace.

{cont’d)
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Engine Removal/Installation

Installation (cont’d)

4. Tighten the bolt/nuts on the transmission mount
bracket in the numbered sequence shown (D - @).

@ 12 x 1.25 mm
64 N-m (6.5 kgf-m,
47 Ibf-ft)

212x1.25 mm
74 N-m (7.5 kof-m,
54 Ibf-ft)

5. Tighten the bolts on the right front mount/bracket in
the numbered sequence shown (D) - @).

® 12 x 1.25 mm

64 N-m (6.5 kgf-m,
33 Ibfft) 47 Ibf-ft)
Replace.

2210 x 1.25 mm
44 N'm (4.5 kgf-m,

5-12

Tighten the bolts/nut on the left front mount in the
numbered sequence shown (D - ®).

12 x 1.25 mm
83 N-m (8.5 kgf-m, 61 Ibf-ft)

()

3 12x 1.25 mm
59 N-m (6.0 kgf-m,

@ 10 x 1.25 mm 43 Ibf-ft
44 N-m (4.5 kgf-m, Replace )
33 Ibf-ft) '



Perform the following:

Clean the areas where the driveshaft(s) and the
intermediate shaft contact the transmission (dif-
ferential) thoroughly with solvent or carburetor
cleaner, and dry with compressed air.

Check that the set rings on the ends of the drive-
shaft click into place.

CAUTION: Use new set rings.

Adjust the shift cable (see section 14).

Adjust the throttle cable (see section 11).

Adjust the cruise control cable (see section 4).
Refill the engine with engine oil (see page 8-4).
Refill the transmission with fluid (see section 13,
14).

Refill the radiator with engine coolant (see page
10-5).

Bleed air from the cooling system with the heater
valve open (see page 10-5).

Clean the battery posts and cable terminals with
sandpaper, assemble them, then apply grease to
prevent corrosion.

Inspect for fuel leakage (see section 11).

After assembling the fuel line, turn ON (il) the
ignition switch (do not operate the starter) so that
the fuel pump runs for approximately two sec-
onds and the fuel line pressurizes. Repeat this
operation two or three times, then check for fuel
leakage at any point in the fuel line.

Enter the anti-theft code for the radio, then enter
the customer’s radio station presets.

(cont’d)
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Engine Removal/Installation

Installation (cont’d)

Mount and Bracket Bolts/Nuts Torque Value Specifications:

A: 10 x 1.25 mm

64 N-m (6.5 kgf-m, 47 Ibf-ft)
B: 10 x 1.25 mm

44 N-m (4.5 kgf-m, 33 Ibf-ft)
C:12x1.25 mm

83 N'm (8.5 kgf-m, 61 Ibfft)
D:12x 1.25 mm

59 N-m (6.0 kgf-m, 43 Ibfft)

Replace.

REAR MOUNT

SIDE ENGINE
MOUNT

RIGHT FRONT
MOUNT
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Special Tools

SRS

Q)
l
N
®

Ref. No. Tool Number Description Qty Page Reference
©O) 07HAH - PJ70108 Valve Guide Reamer, 5.5 mm 1 6-37
® 07JAA - 001010A Socket, 17 mm 1 6-14
® 07JAB - 001020A Holder Handle 1 6-14
® 07LAJ - PR3020B Air Stopper 1 6-7,8
® 07NAB - 001040A Holder Attachment, 50 mm 1 6-14
® 07NAJ - P07010A Pressure Gauge Adapter 1 6-4
@ 07406 — 0020201 A/T Pressure Hose 1 6-4

or D-1 07MAJ - PY4011A A/T Pressure Hose, 2,210 mm 1 6-4

and @-2 07MAJ - PY40120 AJT Pressure Adapter 1 6-4
07406 - 0070300 A/T Low Pressure Gauge W/Panel 1 6-4
® 07742 - 0010100 Valve Guide Driver, 5.5 mm 1 6-35, 36
D o
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VTEC Control System

e

Troubleshooting Flowchart

The scan tool indicates Diagnostic Trouble Code (DTC) P1259: A problem in the VTEC Pressure Switch circuit or
VTEC Solenoid Valve circuit.

Refer to page 11-38 through 11-55 before troubleshooting.

— The MIL has been reported on.
— DTC P1259 is stored.

I

Check the VTEC Control System:

1. Do the engine control module
(ECM)/powertrain control mod-
ule (PCM) Reset Procedure (see
section 11).

2. Start the engine.

3. Warm up the engine to normal
operating temperature (cool-
ing fan comes on).

4. Do the Road Test.*

< Is DTC P1259 indicated?

YES

Test the VTEC Pressure Switch:

1. Turn the ignition switch OFF.

2. Disconnect the VTEC Pressure
switch connector.

3. Check for continuity between
VTEC pressure switch connec-
tor terminal No. 1 and No. 2.

< Is there continuity?

YES

Test the VTEC Pressure Switch

Wire:

1. Turn the ignition switch ON (l1).

2. Measure the voltage between
VTEC pressure switch connec-
tor No. 1 and body ground.

< Is there approx. 12 V?

YES

(To page 6-4)

NO

NO

NO

* Road Test:

Accelerate in 1st gear to an engine speed over 6,000 rpm.

Hold that engine speed for at least two seconds.

If the DTC P1259 is not repeated during the first road test,

repeat this test two more times.

Intermittent failure, system is OK
at this time.

Check for poor connections or
loose wires at the VTEC pressure
switch, VTEC solenoid valve and

ECM/PCM.

Replace the VTEC pressure switch.

Inspect for an open or short to
ground in the wire between the
VTEC pressure switch and ECM/
PCM (C15).

If the wire is OK, substitute a
known-good ECM/PCM and
recheck.

VTEC PRESSURE SWITCH
CONNECTOR

)

A\
Terminal side of
male terminals

vTM
(BLU/BLK)

©)

Wire side of
female terminals

(cont'd)
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VTEC Control System

Troubleshooting Flowchart (cont’d)

(From page 6-3)

Test the VTEC Pressure Switch
Wire:

Measure voltage across the VTEC
pressure switch connector.

< Is there approx. 12 V?

YES

Test the VTEC Solenoid Valve:

1. Turn the ignition switch OFF.

2. Remove the VTEC pressure
switch and install the special
tool as shown, then reinstall
the VTEC pressure switch.

3. Connect a tachometer (see sec-

tion 11).

. Start the engine.

5. Warm up engine to normal
operating temperature (cooling
fan comes on).

6. Check oil pressure at the fol-
lowing engine speeds 1,000,
3,000 and 5,000 rpm.

o

Is pressure below 49 kPa
(0.5 kgf/cm?, 7 psi)?

YES

Test the VTEC Solenoid Valve:

1. Turn the ignition switch OFF.

2. Disconnect the VTEC solenoid
valve connector.

3. Attach the battery positive ter-
minal to the GRN/YEL termi-
nal.

4. Start the engine and check the
oil pressure at engine speed
5,000 rpm.

Is the pressure above 390 kPa
(4.0 kgf/cm?, 57 psi)?

YES

(To page 6-5)

6-4

VTEC PRESSURE SWITCH
CONNECTOR

o

Wire side of female
Repair open in the wire between terminals

VTEC pressure switch and A10 or
NO |  A23of the ECM/PCM.

If the wire is OK, substitute a
known-good ECM/PCM and
recheck.

A/T LOW PRESSURE GAUGE —q
W/PANEL
07406 — 0070300

A/T PRESSURE HOSE
07406 - 0020201

or

A/T PRESSURE HOSE,
2,210 mm

D 07MAJ - PY4011A and
A/T PRESSURE ADAPTER

NOTE: Keep measuring time as short as —}
possible because engine is running with no h"" )
load (less than one minute). "g‘

PRESSURE GAUGE

NO |
[ Inspect the VTEC solenoid valve. OAEI\?:JE':’MMOA 07MAJ - PY40120
A/T LOW PRESSURE GAUGE W/PANEL
07406 -0070300
A/T PRESSURE HOSE
07406 - 0020201
or e
AJT PRESSURE HOSE,
2,210 mm
07MAJ - PY4011A and
A/T PRESSURE ADAPTER
07MAJ - PY40120
NO

Inspect the VTEC solenoid valve.

PRESSURE
GAUGE ADAPTER

L 07NAJ - PO7010A
© o
12v
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(From page 6-4)

|

Test the VTEC Pressure Switch:

1. Turn the ignition switch OFF.

2. Reconnect the VTEC pressure
switch connector.

3. Start the engine.

4. With the battery positive ter-
minal connected to the VTEC
solenoid valve, measure volt-
age between C15 and A10 or

A23.
[

Is there approx. 12 V above
5,000 rpm?

<

YES

Test the VTEC Solenoid Valve:

1. Turn the ignition switch OFF.

2. Disconnect the battery positive
terminal from the VTEC sole-
noid valve.

3. Check for continuity between
the VTEC solenoid valve con-
nector terminal No. 1 and body
ground.

I

Is there 14 - 30 Q7

<

YES

Test the VTEC Solenoid Vaive
Wire:

Check for continuity between the
VTEC solenoid valve connector
terminal No. 1 and A8.

< Is there continuity?

YES

Test the VTEC Solenoid Valve
Wire:

Check for continuity between the
VTEC solenoid valve connector ter-
minal No. 1 and body ground.

Is there continuity?

<

NO

Substitute a known-good ECM/
PCM and recheck. If symptom/
indication goes away, replace
the original ECM/PCM.

NO

NO

NO

YES

ECM/PCM CONNECTORS

Replace the VTEC pressure switch.

A (32P) C (31P)

PG1 \ VTM

(BLK) (BLU/BLK)
112134« sis )9 wein 12 2}« s{s})? . ALJ
Rt AL RTY AL RTY REXETY 20 z|njn ARIREAREIRTY RENRTY REA AL 21

b
PG2
{BLK)
Wire side of

female terminals

VTEC SOLENOID VALVE
CONNECTOR

Replace the VTEC solenoid valve.

Terminal side of
male terminal

Repair open in the wire between
the ECM/PCM (A8) and VTEC sole-
noid valve connector.

VTEC SOLENOID ECM/PCM CONNECTOR
VALVE A (32P)
CONNECTOR @
Y
i Vs
(GRN/YEL)
\REARE K sle 19 wo|n
1 AFARRIRVERCRATY EEA K1Y 0 2|22
:,
Wire side of

female terminals

VTEC SOLENOID VALVE

CONNECTOR

Repair short in the wire between
the ECM/PCM (A8) and VTEC sole-
noid valve connector.

—/
1

Wire side of
female terminal
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VTEC Solenoid Valve

Inspection

1. Disconnect the 1P connector from the VTEC sole-
noid valve.

2. Measure resistance between the terminal and body
ground.

Resistance: 14 -30 Q2
VTEC SOLENOID VALVE

14-30 Q?

3. If the resistance is within specifications, remove the
VTEC solenoid valve assembly from the cylinder
head, and check the VTEC solenoid valve filter for

clogging.

e |[f there is clogging, replace the engine oil filter
and the engine oil.

VTEC SOLENOID VALVE ASSEMBLY

VTEC SOLENOID
VALVE FILTER
Replace.

6x 1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

6-6

4.

If the filter is not clogged, push the VTEC solenoid
valve with your finger and check its movement.

e If the VTEC solenoid valve is normal, check the
engine oil pressure.

6x 1.0 mm
12 N'm (1.2 kgf-m, 8.7 Ibf-ft)

O-RING
Replace.

VTEC PRESSURE
SWITCH
22 N'm (2.2 kgf-m, 16 Ibf-ft)
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VTEC Rocker Arms "Ei

Manual Inspection Inspection Using Special Tools
1. Setthe No. 1 piston at TDC. CAUTION:
o Before using the Valve Inspection Tool, make sure
2. Remove the cylinder head cover. that the air pressure gauge on the air compressor
indicates over 400 kPa (4 kgf/cm?, 57 psi).
NOTE: Refer to page 6-40 when installing the cylin- ® Inspect the valve clearance before rocker arm inspec-
der head cover. tion.
) e Cover the timing belt with a shop towel to protect
3. Push the intake mid rocker arm on the No. 1 cylin- the belt.
der manually. ® Check the intake primary rocker arm of each cylinder
at TDC.
4. Check that the intake mid rocker arm moves indepen-
dently of the primary and secondary intake rocker 1. Remove the cylinder head cover.
arms.
NOTE: Refer to page 6-40 when installing the cylinder
head cover.
MID ROCKER
ARM 2. Plug the relief hole with the special tool.

PRIMARY ROCKER RELIEF HOLE AIR STOPPER
ARM SECONDARY 07LAJ - PR3020B
ROCKER ARM

5. Check the intake mid rocker arm of each cylinder at
TDC.

e If the intake mid rocker arm does not move,
remove the mid, primary and secondary intake
rocker arms as an assembly and check that the pis-
tons in the mid and primary rocker arms move
smoothly.

e If any rocker arm needs replacing, replace the
primary, mid, and secondary rocker arms as an
assembly.

(cont'd)
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VTEC Rocker Arms

Inspection Using Special Tools (cont’'d)

3. Remove the sealing bolt from the inspection hole 4. Loosen the regulator valve on the valve inspection
and connect the Valve Inspection Tool. tool and apply the specified air pressure to the rocker
arm synchronizing piston A/B.

Specified Air Pressure:

10x 1.0 mm 250 kPa (2.5 kgf/cm?, 36 psi)

SEALING BOLT
20 N-m (2.0 kgf-m, 14 Ibf-ft}

AIR STOPPER 5. Make i i
O7TLA) — PR30208 sure that the intake primary and secondary

rocker arms are mechanically connected by the piston
and that the mid rocker arm does not move when
pushed manually.

MID ROCKER
ARM

10x 1.0 mm INSPECTION VALVE INSPECTION

ADAPTER HOLE TOOL
(Commercially
available)
* Pull the dial and PRIMARY ROCKER
turn to adjust. ARM SECONDARY

ROCKER ARM

If any intake mid rocker arm moves independently of
the primary and secondary rocker arms, replace the
rocker arms as a set.

6-8



6. Remove the special tools.

7. Use a 10 mm diameter rod to depress each lost
motion assembly through its full movement.
Replace any lost motion assembly that does move
smoothly.

LOST MOTION
ASSEMBLY

8. After inspection, check that the malfunction indica-
tor lamp (MIL) does not come on.



Valve Clearance

Adjustment

NOTE:

e Valves should be adjusted only when the cylinder
head temperature is less than 100°F (38°C).

e After adjusting, retorque the crankshaft pulley bolt to
181 N-m (18.5 kgf-m, 134 Ibf-ft).

1. Remove the cylinder head cover.

NOTE: Refer to page 6-40 when installing the cylinder
head.

2. Remove the upper cover (see page 6-17).
3. Set the No. 1 piston at TDC. The “UP” mark on the
cam-shaft pulley should be at the top, and the TDC

marks should align with the cylinder head upper sur-
face.

“UP” MARK

TDC MARKS

] 027

4. Adjust the valves on No. 1 cylinder.

Intake: 0.18 -0.22 mm (0.007 - 0.009 in)
Exhaust: 0.23 - 0.27 mm (0.009 - 0.011 in)

6-10

5. Loosen the locknut, and turn the adjustment screw
until the feeler gauge slides back and forth with a
slight amount of drag.

INTAKE and EXHAUST VALVE
LOCKNUTS
20 N-m (2.0 kgf-m, 14 Ibf-ft)

Adjusting screw locations:

INTAKE

RS

EXHAUST



e

6. Tighten the locknut, and check the clearance again.
Repeat the adjustment if necessary.

FEELER
GAUGE

7. Rotate the crankshaft 180° counterclockwise (cam-
shaft pulley turns 90°). The “UP” mark should be on
the exhaust side. Adjust the valves on No. 3 cylinder.

“UP” MARK

/D
©
\

S

g
©

9.

Rotate the crankshaft 180° counterclockwise to
bring No. 4 piston to TDC. Both TDC grooves are
once again visible. Adjust the valves on No. 4 cylin-
der.

“UP” MARK

Rotate the crankshaft 180° counterclockwise to bring
No. 2 piston to TDC. The “UP” mark should be on
the intake side. Adjust the valves on No. 2 cylinder.

“UP” MARK

)
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Valve Seals

Replacement (Cylinder head removal not required)

NOTE: Cylinder head removal is not required in this
procedure.

The procedure shown below applies when using the in-
car valve spring compressor {Snap-on YA8845 with
YAB8B45 - 2 A 7/8" attachment).

m Alway wear approved eye protection when
using the in-car valve spring compressor.

1.

5.

Turn the crankshaft so that the No. 1 and the No. 4
pistons are at top dead center (TDC).

Remove the cylinder head cover and the rocker arm
assembly.

NOTE:

® Refer to page 6-26 for rocker arm assembly
removal.

e When removing or installing the rocker arm
assembly, do not remove the camshaft holder
bolts. The bolts will keep the holders, springs
and rocker arms on the shaft.

e Refer to page 6-40 when installing the cylinder
head cover.

Remove the fuel injectors and the wire harness.

Using the 8 mm bolts supplied with the tool, mount
the two uprights to the cylinder head at the end
camshaft holders. The uprights fit over the cam-
shaft as shown.

A

Insert the cross shaft through the top hole of the
two uprights.

6-12

Intake Valve Seals:

6.

Select the 7/8 in diameter short compressor attach-
ment, and fasten the attachment to the No. 4 hole of
the lever arm with the speed pin supplied.

Insert an air adaptor into the spark plug hole. Pump
air into the cylinder to keep the valve closed while
compressing the springs and removing the valve
keepers.

Position the fever arm under the cross shaft so the
lever is perpendicular to the shaft and the compres-
sor attachment rests on top of the retainer for the
spring being compressed. Use the front position
slot on the lever as shown.

IN-CAR SPRING COMPRESSOR
YA-8845

SLOT
NOTE: Put shop towels over the oil passages to
prevent the valve keepers from falling into the cylin-

der head.
OIL PASSAGES

1l

OIL PASSAGES
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10.

11.

12.

Using a downward motion on the lever arm, com-
press the valve spring and remove the keepers from
the valve stem. Slowly release pressure on the

spring.
Remove the valve seals (see page 6-32).
Install the valve seals (see page 6-37).

Install the springs, the retainers and the keepers in
reverse order of removal.

Exhaust Valve Seals:

13.

14.

Select the 7/8 in. diameter short compressor attach-
ment, and fasten the attachment to the No. 2 hole of
the lever arm with the speed pin supplied.

Position the lever arm under the cross shaft so the
lever is perpendicular to the shaft and the compres-
sor attachment rests on top of the retainer for the
spring being compressed. Use the front position
slot on the lever as shown.

NOTE: Put shop towels over the oil passages to
prevent the valve keepers from falling into the cylin-
der head.

IN-CAR SPRING COMPRESSOR
YA-8845

7/8 in SHORT ATTACHMENT
FRONT POSITION
SLOT

15.

16.

17.

18.

19.

Using a downward motion on the lever arm, com-
press the valve spring and remove the keepers from
the valve stem. Slowly release pressure on the

spring.
Remove the valve seals (see page 6-32).

Install the valve seals (see page 6-37).

Install the springs, the retainers and the keepers in
reverse order of removal.

Repeat steps 6 to 18 on the other cylinders.
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Crankshaft Pulley and Pulley Bolt

Replacement

When installing and tightening the pulley, follow the procedure below.

Clean, remove any oil, and lubricate the points shown below.

O :Clean
x : Remove any oil
® : Lubricate
CRANKSHAFT TIMING BELT
PULLEY BOLT PULLEY DRIVE PULLEY CRANKSHAFT
[o]o)e} o o0 o
O x X o Ol 00000000
[e] O X X 0000 ono
} . [SASAS) ° ._I0000N
&f oJe]ele)]
See 800 x % 000 o ollo ,__W
o X x o olle ooooooool—
o) 5 o)
000
TIMING BELT
WASHER GUIDE PLATE

Crankshaft pulley bolt size and torque value:
14 x 1.25 mm
181 N-m (18.5 kgf-m, 134 Ibf-ft)

NOTE: Do not use an impact wrench when installing.

HOLDER HANDLE
07JAB - 001020A

HOLDER ATTACHMENT, 50 m
07NAB - 001040A

S
&

m
\socxt-:r, 17 mm

07JAA - 001010A
{or Commercially available)
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Timing Belt Iﬂ]

Illustrated Index

NOTE:

Refer to page 6-18 for how to position the crankshaft and pulley before installing the belt.
Mark the direction of rotation on the belt before removing it.

Do not use the upper cover and lower cover to store removed items.

Clean the upper cover and lower cover before installing them.

Replace the camshaft seals and crankshaft seals if there is oil leakage.

Refer to page 6-14 before installing the timing belt.

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)
WASHER CYLINDER HEAD
Replace when damaged COVER
or deteriorated. Refer to page 6-40
when installing.

Nl

HEAD COVER GASKET
Replace if it is leaking,
damaged or deteriorated.
Apply liquid gasket at
the four corners of the
recesses.

TIMING BELT 8x1.25 mm

Inspection, page 6-16 37 N-m (3.8 kgf-m, 27 Ibf-ft)
Adjustment, page 6-16 Apply engine oil to the bolt
Removal, page 6-17 threads.

Installation, page 6-18

CRANKSHAFT SPEED FLUCTUATION
(CKF) SENSOR
Replacement, page 6-20

UPPER COVER

6x1.0mm

9.8 N-m (1.0 kgf-m,

7.2 Ibfft)

_ RUBBER SEALS
Replace when damaged
or deteriorated.

LOWER COVER

RUBBER
PLUG

CRANKSHAFT PULLEY
Replacement, page 6-14

PULLEY BOLT

Install with concave 14 x 1.25 mm
surface facing in. 181 N-m (18.5 kgf-m,
134 Ibf-ft)

Replacement, page 6-14
Do not use an impact
wrench when installing.

TIMING BELT

DRIVE PULLEY

Rerplacement, page 6-14 6x 1.0 mm
ADJUSTING BOLT O-RING 6x1.0mm 9.8 N-m (1.0 kgf-m,
10 x 1.25 mm Replace. 12 N-m (1.2 kgf-m, 7.2 ibf-ft)
44 N-m (4.5 kgf-m, 33 Ibf-ft) 8.7 Ibf-ft)
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Timing Belt

Inspection

1.  Remove the cylinder head cover.
e Refer to page 6-40 when installing.
2. Remove the upper cover {see page 6-17).

3. Inspect the timing belt for cracks and oil or coolant
soaking.

NOTE:
e Replace the belt if it is o0il or coolant soaked.
e Remove any oil or solvent that gets on the belt.

Inspect this
area for wear.

3G , Rotate pulley

and inspect belt.

4. After inspecting, retorque the crankshaft puliey bolt
to 181 N-m (18.5 kgf-m, 134 Ibf-ft).

6-16

Tension Adjustment

CAUTION: Always adjust the timing belt tension with
the engine cold.

NOTE:

e The tensioner is spring-loaded to apply tension to the
belt automatically after making the following adjust-
ment.

e Always rotate the crankshaft counterclockwise when
viewed from the pulley side. Rotating it clockwise
may result in improper adjustment of the belt ten-
sion.

e inspect the timing belt before adjusting the belt ten-
sion.

1. Remove the cylinder head cover.
o Refer to page 6-40 when installing.
2. Remove the upper cover (see page 6-17).

3. Rotate the crankshaft five or six revolutions to set
the belt.

4. Setthe No. 1 piston at TDC (see page 6-19).

5. Loosen the adjusting bolit 180°.

ADJUSTING BOLT
44 N-m (4.5 kgf-m,
33 Ibfft}

Direction of
rotation.

6. Rotate the crankshaft counterclockwise three teeth
on the camshaft pulley.

7. Tighten the adjusting bolt.

8. After inspecting, retorque the crankshaft pulley bolt
to 181 N-m (18.5 kgf-m, 134 |bf-ft).



IS

Removal

CAUTION:

o Turn the crankshaft pulley so the No. 1 piston is at
top dead center (TDC) before removing the belt (see
page 6-19). ‘

e Inspect the water pump before installing the timing
belt (see page 10-11).

o Replace the timing belt at 168,000 km
according to the maintenance schedule (normal con-
ditions/severe conditions).

If the vehicle is regularly driven in one or more of the
following conditions, replace the timing belit at
100,000 km.

In very high temperatures (over 110°F, 43°C)

In very low temperatures (under —-20°F, -29°C)

NOTE: If the timing belt is going to be reused, mark the
direction of rotation on the belt before removing it.

1. Remove the splash shield (see page 5-5).

2. Loosen the mounting bolt and lock bolt, then remove
the power steering (P/S) pump belt and pump.

MOUNTING BOLT
8x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

P/S PUMP
BELT

LOCK BOLT (
8 x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-ft)

3. Loosen the idler pulley center nut and adjusting
bolt, then remove the air conditioning (A/C) com-
pressor belt (see page 5-4).

4. Loosen the mounting nut and lock bolt, then remove
the alternator belt (see page 6-23).

Remove the dipstick, then remove the upper cover
and idler pulley bracket.

NOTE: Do not use the upper cover to store removed
items.

UPPER COVER
6x1.0mm

9.8 N-m (1.0 kgf-m,
7.2 Ibf-ft)

/

IDLER PULLEY y\%‘\a x 1.25 mm

BRACKET 24 N-m (2.4 kgf-m, 17 Ibf-ft)

Remove the upper bracket (see page 6-25).

NOTE:

® Use a jack to support the engine before removing
the upper bracket.

® Make sure to place a cushion between the oil
pan and the jack.

Remove the crankshaft pulley (see page 6-14).
Remove the lower cover and dipstick tube.

NOTE: Do not use the lower cover to store removed
items.

DIPSTICK TUBE

) 9.8 N'm (1.0 kgf-m,
7.2 Ibf-ft)

Replace.
(cont'd)
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Timing Belt

Removal (cont’'d)

9. Remove the CKF sensor from the oil pump.

CKF SENSOR
6x1.0mm
12 N-m (1.2 kgf-m,
8.7 Ibf-ft)

10. Loosen the adjusting bolt 180°. Push the tensioner
to remove tension from the timing belt, then
retighten the adjusting bolt.

ADJUSTING BOLT
44 N-m (4.5 kgf-m,
33 Ibf-ft)

11. Remove the timing belt.

6-18

Installation

Install the timing belt in the reverse order of removal;
Only key points are described here.

1. Set the timing belt drive pulley so that the No. 1 pis
ton is at top dead center (TDC). Align the groove or
the timing belt drive pulley to the pointer on the oi

pump.
TDC MARK POINTER
\ Ot—.
9
= N = é
TIMING BELT KEY
DRIVE PULLEY
Clean.

2. Set the camshaft pulley to TDC. Align the TDC
marks on the camshaft pulley to the cylinder head
upper surface.

CAMSHAFT
“UP” MARK PULLEY

/Clean.

TDC MARK




e

Install the timing belt tightly in the sequence shown. 9. Check that the crankshaft pulley and camshaft pul-
(DTiming belt drive pulley {crankshaft) »(2Adjusting ley are both at TDC.

pulley >@Water pump pulley —»@Camshaft pulley.
CRANKSHAFT PULLEY:
NOTE: Make sure the timing belt drive pulley and
camshaft pulley are at TDC.

(7SS
"
TDC MARK
(WHITE)
CAMSHAFT PULLEY:
“UP” MARK

Loosen and retighten the adjusting bolt to tension
the timing belt.

Install the lower cover and upper cover.

NOTE: Clean the upper and lower covers before
installation.

Install the crankshaft pulley, then tighten the pulley
bolt (see page 6-14).

Rotate the crankshaft pulley about five or six turns
counterclockwise so that the timing belt positions
on the pulleys.

TDC MARK

Adjust the timing belt tension (see page 6-16). 10. If the camshaft pulley is not positioned at TDC,
remove the timing belt and adjust the position fol-
lowing the procedure on page 6-18. Then reinstall
the timing belt.

11. After installation, adjust the tension of each belt.

o See section 4 for alternator belt tension adjust-
ment.

e See section 22 for A/C compressor belt tension
adjustment.

e See section 17 for P/S pump belt tension adjust-
ment.
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Crankshaft Speed Fluctuation
(CKF) Sensor

Replacement

1. Remove the cylinder head cover.
NOTE: Refer to page 6-40 when installing.
2. Remove the crankshaft pulley (see page 6-14).

3. Remove the upper cover and dipstick/tube (see
page 6-17).

4. Remove the lower cover and idler pulley bracket
(see page 6-17).

5. Disconnect the CKF sensor connector, then remove
the CKF sensor.

CKF SENSOR
CONNECTOR

CKF SENSOR 6x1.0mm
12 N'm (1.2 kgf-m,
8.7 Ibf-ft)

6. Install the CKF sensor in reverse order of removal.
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Cylinder Head

S

lllustrated Index

CAUTION:

e To avoid damage, wait until the engine coolant temperature drops below 100°F (38°C) before removing the cylinder

head.

e When handling a metal gasket, take care not to fold it or damage the contact surface.

NOTE: Use new O-rings and gaskets when reassembling.

WASHER
Replace when damaged
or deteriorated.

CYLINDER HEAD

COVER

Refer to page 6-40, when
installing the cylinder head cover.

HEAD COVER GASKET
Replace if it is leaking,
damaged or deteriorated.
Apply liquid gasket at
the four corners of the
recesses.

DISTRIBUTOR
See section 4.

O-RING
8 x1.25 mm Replace.
24 N-m (2.4 kgf-m,
17 Ibt-ft)

DOWEL
PINS

6x1.0 mm

9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

Apply soapsuds to threads and cylinder head
contact surface when replacing the rubber
seal, then remove any soapsuds after install-
ing rubber seal.

RUBBER SEAL
Replace when damaged
or deteriorated.

CYLINDER HEAD BOLT

10 x 1.25 mm

67 N-m (6.8 kgf-m, 49 Ibf-ft)
Tightening, page 6-40

Apply engine oil to the threads.

CYLINDER
HEAD

CYLINDER HEAD
GASKET
Replace.

8x 1.25 mm
24 N'm (2.4 kgf-m, 17 Ibf-ft)

{cont’d)
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Cylinder Head

lllustrated Index (cont’d)

/ E Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts.

8 x 1.25 mm
LOST MOTION 20 N'm (2.0 kgf-m, 14 Ibf-ft)
LOST MOTION ASSEMBLY Apply engine oil to the
ASSEMBLY HOLDER threads.

6 x 1.0 mm
12 N'm (1.2 kgf-m, 8.7 Ibf-ft)
Apply engine oil to the

threads.
ROCKER ARM
ASSEMBLY
Removal, page 6-26
Inspection, page 6-28
CAMSHAFT

6x 1.0 mm Inspection, page 6-30

12 N-m (1.2 kgf-m,
8.7 Ibf-ft)
VALVE KEEPERS

SPRING RETAINER

VTEC SOLENOID

VALVE INTAKE VALVE

SPRING
INTAKE VALVE SEAL
Replace.

VALVE SPRING

VTEC SOLENOID

‘ -
x:L‘vs FILTER X SEAT
place. ANE

N INTAKE VALVE
D ( GUIDE

OIL CONTROL —

ORIFICE N
\/

Clean. CAMSHAFT

VALVE KEEPERS

SPRING

EXHAUST VALVE
SEAL VALVE SPRING
Replace. SEAT
EXHAUST VALVE
GUIDE Replace.
Inspection, page 6-33
Replacement, page 6-35
Reaming, page 6-37

8 x 1.25 mm

37 N'm (3.8 kgf-m,
27 Ibf-ft)

Apply engine oil to
the threads.

OIL SEAL
Replace.

INTAKE VALVE EXHAUST CYLINDER HEAD

Removal, page 6-32 VALVE Removal, page 6-23

Installation, page 6-37 Warpage, page 6-34
Valve seat reconditioning,
page 6-34

Installation, page 6-39
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5

Removal

Engine removal is not required for this procedure.

Make sure jacks and safety stands are
placed properly and hoist brackets are attached to the

correct positions on the engine.

CAUTION:

e Use fender covers to avoid damaging painted sur-
faces.

e To avoid damage, unplug the wiring connectors
carefully while holding the connector portion.

e To avoid damaging the cylinder head, wait until the
engine coolant temperature drops below 100°F
(38°C) before loosening the retaining bolts.

NOTE:

o Unspecified items are common.

e Mark all wiring and hoses to avoid misconnection.
Also, be sure that they do not contact other wiring or
hoses, or interfere with other parts.

e |Inspect the timing belt before removing the cylinder
head.

e Turn the crankshaft pulley so that the No. 1 piston is at
top dead center (see page 6-19).

1. Make sure you have anti-theft code for the radio,
them write down the frequencies for the radio’s pre-
set buttons.

2. Disconnect the negative terminal from the battery.

3. Drain the engine coolant (see page 10-5).
® Remove the radiator cap to speed draining.

4. Disconnect the intake air temperature (IAT) sensor
connector, then remove the air cleaner housing.

6x1.0mm INTAKE AIR
9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft) DUCT

AIR CLEANER IAT SENSOR
HOUSING CONNECTOR

8.

Loosen the mounting bolt and lock bolt, then
remove the power steering (P/S) pump belt and
pump (see page 5-4).

Loosen the idler pulley center nut and adjusting
bolt, then remove the air conditioning (A/C) com-
pressor belt {see page 5-4).

Loosen the mounting nut and lock bolt, then
remove the alternator belt.

ALTERNATOR LOCK BOLT

BELT 8x1.25 mm

24 N-m (2.4 kgf-m,
17 Ibf-ft)

MOUNTING NUT
10 x 1.25 mm

44 N-m (4.5 kgf-m,
33 Ibf-ft)

Remove the P/S pump bracket (see page 5-10).

(cont’'d)
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Cylinder Head

Removal (cont’d)

9. Remove the throttle cable by ioosening the locknut,
then slip the cable end out of the throttle linkage.

NOTE:

e Take care not to bend the cable when removing it.
Always replace any kinked cable with a new one.

e Adjust the throttle cable when installing (see sec-
tion 11).

THROTTLE
CABLE

LOCKNUT

ADJUSTING
NUT

10. Relieve fuel pressure (see section 11).

m Do not smoke while working on the fuel
system. Keep open flame or spark away from the
work area. Drain fuel only into an approved container.

11. Remove the evaporative emission (EVAP) control
canister hose, fuel feed hose and breather hose.

33 Nem (3.4 kgf-m,
25\ AcHERS EVAP CONTROL
Replace. CANISTER HOSE

FUEL FEED

BREATHER
HOSE HOSE

6-24

12. Remove the brake booster vacuum hose, fuel re
hose and vacuum hose {see page 5-3).

13. Remove the water bypass hose and positive cr
case ventilation {PCV) hose.

PCV HOSE

WATER BYPASS
HOSE

14. Remove the upper radiator hose, heater hose ¢
water bypass hose.

WATER

BYPASS

HOSE
UPPER
RADIAT(
HOSE




15. Remove the engine wire harness connectors and
wire harness clamps from the cylinder head and the
intake manifoid.

e Four fuel injector connectors
e Engine coolant temperature (ECT) sensor con-
nector

ECT switch cannector

ECT gauge sending unit connector

Throttle position sensor connector

Manifold absolute pressure (MAP) sensor con-

nector

e Primary heated oxygen sensor (primary HO2S)

connector

e Secondary heated oxygen sensor (secondary

HO2S) connector

e VTEC solenoid valve connector

e VTEC pressure switch connector

e lIdle air control (IAC) valve connector

16. Remove the spark plug caps and distributor from
the cylinder head.

17. Remove the upper bracket.

NOTE:

e Use a jack to support the engine before remov-
ing the upper bracket.

e Make sure to place a cushion between the oil
pan and the jack.

12x 1.25 mm
/ 74 N-m (7.5 kgtm,
54 Ibf-ft)
UPPER
(@)
» BRACKET
\a)

18. Remove the cylinder head cover.

CYLINDER
HEAD COVER

19. Remove the timing belt (see page 6-17).

20. Remove the camshaft pulley.

CAMSHAFT
BACK PULLEY

COVER Clean when installing.

37 N-m (3.8 kgf-m,

6x1.0 mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft) 27 Ibf-ft}
Apply engine oil to the
bolt threads.

(cont’d)
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Cylinder Head Rocker Arms

Removal (cont’d) Removal

21. Remove the exhaust manifold (see page 9-3). 1. Loosen the adjusting screws.

22. Remove the intake manifold (see page 9-2).

ADJUSTING SCREWS

23. Remove the cylinder head bolts, then remove the
cylinder head.

CAUTION: To prevent warpage, unscrew the bolts
in sequence 1/3 turn at a time; repeat the sequence
until all the bolts are loosened.

CYLINDER HEAD BOLTS LOOSENING SEQUENCE:

G ii 85

ADJUSTING SCREWS

2. Unscrew the camshaft holder bolts, then remove
the rocker arm assembly.

NOTE:

® Unscrew the camshaft holder boits two turns at a

® ® Z time, in a crisscross pattern, to prevent damag-
ing the valves or rocker arm assembly.

e When removing the rocker arm assembly, do not
remove the camshaft holder bolts. The bolts will
keep the camshaft holders, the springs and the
rocker arms on the shaft.

CAMSHAFT HOLDER BOLTS LOOSENING
SEQUENCE:
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Disassembly/Reassembly

NOTE:
e Identify parts as they are removed to ensure reinstallation in original locations.

e Inspect rocker shafts and rocker arms (see page 6-28).
® Rocker arms must be installed in the same position if reused.
e When removing or installing the rocker arm assembly, do not remove the camshaft holder boits. The bolts will keep the

holders, springs and rocker arms on the shaft.

/ H Prior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact points.

INTAKE ROCKER SHAFT

ROCKER SHAFT
COLLAR
ROCKER SHAFT (4 places)
COLLAR C/ P A 2 P : INTAKE
ROCKER ARMS ROCKER ARM
ASSEMBLY

No. 4 CAMSHAFT
HOLDER

No. 5 CAMSHAFT
HOLDER

A
ROCKER SHAFT
SPRING
(4 places)
EXHAUST ROCKER
ARM B
(4 places)

Letter “B” is stamped
on rocker arm.

COLLAR

No. 3 CAMSHAFT
f HOLDER

L

ial

No. 2 CAMSHAFT } No. 1 CAMSHAFT

EXHAUST ROCKER SHAFT

HOLDER HOLDER
v
B A B
ROCKER SHAFT
SPRING
o ~ o o \J
EXHAUST

ROCKER ARM A

(4 places)

Letter “A"” is stamped
on rocker arm.
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Rocker Arms and Lost Motion Assemblies

Inspection

NOTE: When reassembling the primary rocker arm,
carefully apply air pressure to the oil passage of the

rocker arm.

1. Inspect the rocker arm piston. Push it manually.
— If it does not move smoothly, replace the rocker

arm assembly.

SECONDARY
ROCKER ARM

SYNCHRONIZING
PISTONB

SYNCHRONIZING }
PISTON A ./

NOTE:
e Apply oil to the pistons when reassembling.
e Bundle the rocker arms with a band to prevent them

from separating.

6-28

Remove the lost motion assembly from the holder

and inspect it. Test it by pushing the plunger with

your finger.

— If the lost motion assembly plunger does not
move smoothly, replace it.

Push
LOST MOTION ASSEMBLY

A/




Rocker Arms and Shafts

S

Clearance Inspection

Measure both the intake rocker shaft and exhaust rocker
shaft.

1. Measure the diameter of the shaft at the first rocker
location.

Surface should be smooth.

MICROMETER

2. Zero the gauge to the shaft diameter.

MICROMETER

CYLINDER BORE
GAUGE

3.

4.

Measure the inside diameter of the rocker arm and
check for an out-of-round condition.

Rocker Arm-to-Shaft Clearance:
Standard (New):
Intake: 0.017 - 0.050 mm
(0.0007 - 0.0020 in)
Exhaust: 0.018 - 0.054 mm
(0.0007 - 0.0021 in)
Service Limit: 0.08 mm (0.003 in)

Inspect rocker arm
face for wear.

Repeat these measurements on all the rockers.
— |f the clearance is over the service limit, replace the
rocker shaft and all over-tolerance rocker arms.
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Camshaft

Inspection

NOTE: ,
e Do not rotate the camshaft during inspection.
e Remove the rocker arms and rocker shafts.

1. Put the camshaft and the camshaft hoiders on the
cylinder head, then tighten the bolts to the specified
torque.

Specified torque:
8 mm bolts: 20 N-m (2.0 kgf-m 14 Ibf-ft)
Apply engine oil to the threads.
6 mm bolts: 12 N-m (1.2 kgf-m 8.7 Ibf-ft)
Apply engine oil to the threads.

6 mm bolts: 4, @ @,

a @ ® ® ©) ® @
v 1L
SssclEv Il CETCTEY
4 O4\ & I C [} & AD/O\DA
OO P |c-9 |6 OJ
@ @ @ @ ® ® @
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Seat the camshaft by pushing it toward the rear of
the cylinder head.

Zero the dial indicator against the end of the camshaft.
Push the camshaft back and forth, and read the end
play.

Camshaft End Play:

Standard (New): 0.05 ~ 0.15 mm
{0.002 - 0.006 in)

Service Limit: 0.5 mm (0.02 in)

Remove the bolts, then remove the camshaft hold-
ers from the cylinder head.

Lift the camshaft out of the cylinder head, wipe it
clean, then inspect the lift ramps. Replace the
camshaft if any lobes are pitted, scored, or exces-
sively worn.

Clean the camshaft bearing surfaces in the cylinder
head, then set the camshaft back in place.

Place a plastigage strip across each journal.

Install the camshaft holders, and tighten the bolts to
the specified torgue.



=

Remove the camshaft holders, then measure the
widest portion of the plastigage on each journal.

Camshaft-to-Holder Oil Clearance:
Standard (New): 0.050 - 0.089 mm
(0.002 - 0.004 in)
0.15 mm (0.006 in)

Service Limit :

10.

If the camshaft-to-holder oil clearance is out of tol-

erance:

— And the camshaft has already been replaced,
you must replace the cylinder head.

— If the camshaft has not been replaced, first check
the total runout with the camshaft supported on
V-blocks.

Camshaft Total Runout:
Standard (New): 0.03 mm (0.001 in) max.
Service Limit:  0.04 mm (0.002 in)

Rotate camshaft
while measuring.

— If the total runout of the camshaft is within toler-
ance, replace the cylinder head.

— If the total runout is out of tolerance, replace the
camshaft and recheck. If the bearing clearance is
still out of tolerance, repiace the cylinder head.

11. Check the cam lobe height wear.

Cam lobe height standard (New)

Unit mm (in)
INTAKE EXHAUST
PRI 37.065 (1.4592)
MID 38.274 (1.5068) 38.008 (1.4964)
SEC 36.778 (1.4479)

PRI: Primary cam lobe, SEC: Secondary cam lobe
MID: Mid cam lobe, T/B: Timing belt
IN: intake, EX: Exhaust

PRI MIDSEC

EX IN EX

Check this area for wear.
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Valves, Valve Springs and Valve Seals

Removal

NOTE: Index the valves and valve springs as they are
removed so that each item can be reinstalled in its origi-
nal position.

1. Using an appropriate-sized socket and plastic mal-
let, lightly tap the valve retainer to loosen the valve
keepers before installing the valve spring compres-
sor.

PLASTIC MALLET

2. Install the spring compressor. Compress the spring
and remove the valve keeper.

4.

3. Install the valve guide seal remover.

SEAL REMOVER

VALVE GUIDE SEAL REMOVER
LISLE P/N 57900 or KD3350
(Commercially available)

VALVE SEAL

Remove the valve seal.

VALVE SPRING COMPRESSOR
Snap-on CF711 or KD—383
with #32 JAWS
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Valve Guides m

Valve Movement

Measure the guide-to-stem clearance with a dial indi-
cator while rocking the stem in the direction of normal
thrust (wobble method).

8 I Intake Valve Stem-to-Guide Clearance:
Standard (New): 0.04 -0.10 mm

. c (0.002 - 0.004 in)
r 1 Service Limit:  0.16 mm (0.006 in)

A 1l JD Exhaust Valve Stem-to-Guide Clearance:
| ' " Standard (New): 0.10 - 0.16 mm

{0.004 - 0.006 in)
Service Limit: 0.22 mm (0.009 in)

Valve extended 10 mm out from seat.

Intake Valve Dimensions

A Standard (New): 29.9 - 30.1 mm
(1.18-1.19in)

B Standard (New): 117.42 - 117.72 mm
(4.623 - 4.635 in)

C Standard (New): 5.48 -5.49 mm
(0.2157 - 0.2161 in)

C Service Limit: 5.45 mm (0.2146 in)

D Standard (New): 0.85-1.15 mm
(0.033 - 0.045 in)

D Service Limit: 0.65 mm (0.026 in)

Exhaust Valve Dimensions e If the measurement exceeds the service limit
A Standard (New): 25.9 -26.1 mm’ . !
. recheck using a new valve.
(1.02-1.03 in) o If the measurement is now within the service
B Standard (New): 114.60 - 114.90 mm .. .
limit, reassemble using a new valve.

C Standard (New): 5;'45513;425:::1"‘) e If the measurement still exceeds the limit,
e : recheck using the alternate method below, then

(0.2146 - 0.2150 in) replace the valve and guide, if necessa
C Service Limit:  5.42 mm (0.2134 in) P guice. .

D Standard {New): (100‘?4; 1'350';;?") NOTE: An alternate method of checking guide to
.. . ; . stem clearance is to subtract the O.D. of the vaive

D Service Limit: 0.95 mm (0.037 in) . .
stem, measured with a micrometer, from the I.D. of

the valve guide, measured with an inside
micrometer or ball gauge. Take the measurements
in three places along the valve stem and three
places inside the valve guide. The difference be-
tween the largest guide measurement and the
smallest stem measurement should not exceed the
service limit.

Intake Valve Stem-to-Guide Clearance:

Standard (New): 0.02 - 0.05 mm
(0.001 - 0.002 in)

Service Limit: 0.08 mm (0.003 in)

Exhaust Valve Stem-to-Guide Clearance:
Standard (New): 0.05 -0.08 mm

{0.002 - 0.003 in)
Service Limit: 0.11 mm (0.004 in)
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Cylinder Head

Valve Seats

Warpage

NOTE: If the camshaft-to-holder oil clearances (see
page 6-30) are not within specification, the cylinder head

cannot be resurfaced.

If the camshaft-to-holder oil clearances are within speci-

fications, check the cylinder head for warpage.

e |f warpage is less than 0.05 mm (0.002 in), cylin-

der head resurfacing is not required.

e |f warpage is between 0.05 mm (0.002 in) and
0.2 mm (0.008 in), resurface the cylinder head.
e Maximum resurface limit is 0.2 mm (0.008 in)

based on a height of 93 mm (3.66 in).

PRECISION STRAIGHT EDGE

Measure along edges, and three ways across center.

Yo oW VallulWol-Ne)

A \O/ N0/ ]

Cylinder Head Height:
Standard (New): 92.95 - 93.05 mm
(3.659 - 3.663 in)
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Reconditioning

Renew the valve seats in the cylinder head using ¢
valve seat cutter.

NOTE: If the guides are worn (see page 6-33)
replace them (see page 6-35) before cutting the
valve seats.

VALVE SEAT
CUTTER
(Commercially available)

o)

O
0 ®) O%
<
2o
—~C “\@/ﬁ_\ ™

Carefully cut a 45° seat, removing only enougt
material to ensure a smooth and concentric seat.

Bevel the upper edge of the seat with the 30° cutte
and the lower edge of the seat with the 60° cutter
Check the width of the seat and adjust accordingly.

Make one more very light pass with the 45° cutter tc
remove any possible burrs caused by the other cut
ters.

Valve Seat Width:

Standard (New):

Intake: 0.85 - 1.15 mm (0.033 - 0.045 in)
Exhaust: 1.25 - 1.55 mm (0.049 - 0.061 in)
Service Limit:

Intake: 1.6 mm (0.063 in)

Exhaust: 2.0 mm (0.079 in)

30°

45°

Seat W|d(h—5:/ / 60°

After resurfacing the seat, inspect for even valve
seating: Apply Prussian Blue compound to the
valve face, and insert the valve in its original loca-
tion in the head, then lift and snap it closed against
the seat several times.
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Valve Guides Iﬂ]

) Replacement

ACTUAL o =
:ﬁ;ﬁl‘:\l&\/’. 1. As illustrated below, use a commercially-available

air-impact valve guide driver attachment modified
to fit the diameter of the valve guides. In most cases,
the same procedure can be done using the special
tool and a conventional hammer.

l
!

VALVE
SEAT
' VALVE GUIDE DRIVER
PRUSSIAN BLUE COMPOUND {Commercially available)
5.3 mm
(0.21 in)

The actual valve seating surface, as shown by the

blue compound, should be centered on the seat. i __L

e If it is too high (closer to the valve stem), you 6
must make a second cut with the 60° cutter to —J‘-f_
move it down, then one more cut with the 45° l—- 87 mm .l-— 57 mm T
cutter to restore seat width. (3.43 in) (2.24 in) 10.8 mm

e If it is too low (closer to the valve edge), you (0.42 in)
must make a second cut with the 30° cutter to
move it up, then one more cut with the 45° cutter
to restore seat width.

or
VALVE GUIDE DRIVER, 5.5 mm
07742 - 0010100

2. Select the proper replacement guides, and chill them
in the freezer section of a refrigerator for about an
hour.

NOTE: The final cut should always be made with
the 45° cutter.

Insert the intake and exhaust valves in the head and

measure the valve stem installed height. 3. Use a hot plate or oven to evenly heat the cylinder

head to 300°F (150°C). Monitor the temperature with

Intake, Exhaust Stem Installed Height: a cooking thermometer.

Standard (New): 53.17 - 53.64 mm
(2.093 - 2.112in)
Service Limit: 53.89 mm (2.122 in)

If the valve stem installed height is over the service
limit, replace the valve and recheck. If it is still over
the service limit, replace the cylinder head; the
valve seat in the head is too deep.

VALVE STEM
INSTALLED HEIGHT

CAUTION:

e Do not use a torch; it may warp the head.

® Do not get the head hotter than 300°F (150°C);
excessive heat may loosen the valve seats.

e To avoid burns, use heavy gloves when handling
the heated cylinder head.

{cont’d)
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Valve Guides

Replacement (cont’d)

4.

Working from the camshaft side, use the driver and
an air hammer to drive the guide about 2 mm (0.1 in)
towards the combustion chamber. This will knock off
some of the carbon and make removal easier.

CAUTION:

® Always wear safety goggles or a face shield when
driving valve guides.

e Hold the air hammer directly in line with the
valve guide to prevent damaging the driver.

Turn the head over, and drive the guide out toward
the camshaft side of the head.

VALVE GUIDE DRIVER,
5.5mm
07742-0010100

If a valve guide still won’t move, drill it out with a
8 mm (5/16 in) bit, then try again.

CAUTION: Drill guides only in extreme cases; you
could damage the cylinder head if the guide breaks.

Remove the new guides from the freezer, one at a
time, as you need them.
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Apply a thin coat of clean engine oil to the outside
of the new valve guide. Install the guide from the
camshaft side of the head; use the special tool to
drive the guide in to the specified installed height. If
you have all 16 guides to do, you may have to reheat
the head.

VALVE GUIDE
DRIVER, 5.5 mm
07742 - 0010100

Valve Guide Installed Height:
Intake: 17.85 - 18.35 mm (0.703 -~ 0.722 in)
Exhaust: 18.65 ~ 19.15 mm (0.734 - 0.754 in)

VALVE GUIDE
|

Measure here

LT IINTTT777
CYLINDER HEAD




Valves

e

Reaming

NOTE: For new valve guides only.

1.

Coat both the reamer and valve guide with cutting
oil.

Rotate the reamer clockwise the full length of the
valve guide bore.

Continue to rotate the reamer clockwise while
removing it from the bore.

Thoroughly wash the guide in detergent and water
to remove any cutting residue.

Check the clearance with a valve (see page 6-33).
Verify that the valve slides in the valve guide with-
out exerting pressure.

Turn reamer in
clockwise direction
only.

REAMER
HANDLE

VALVE GUIDE
REAMER, 5.5 mm
07HAH - PJ7010B

VALVE SEAL
Replace.

Installation

Coat the valve stems with engine oil. Insert the
valves in the valve guides.

NOTE: Make sure the vaives move up and down
smoothly.

Install the spring seats on the cylinder head.

Install the valve seals using the valve guide seal
installer.

NOTE: Exhaust and intake valve seals are not inter-
changeable.

WHITE BLACK
SPRING SPRING

=

INTAKE VALVE SEAL EXHAUST VALVE SEAL

VALVE GUIDE SEAL

INSTALLER

KD2899 (Commercially available)
NOTE: Use small ID end of

(cont’d)
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Camshaft/Rocker Arms and
Valves - Camshaft Seal/Pulley

Installation (cont’d) Installation
4. Install the valve spring and valve retainer, then CAUTION:
install the valve spring compressor. Compress the e Make sure that all rockers are in alignment with their
spring and install the valve keepers. : valves when torquing the rocker assembly bolts.
o Valve locknuts should be loosened and adjusting
NOTE: Place the end of the vaive spring with close- screws backed off before installation.
ly wound coils toward the cylinder head. e To prevent the rocker arm assembly from coming

apart, leave the camshaft holder bolts in the holders.

1. After wiping down the camshaft, camshaft seal and
journals in the cylinder head, lubricate both sur-
faces and install the camshaft.

2. Clean and install the oil control orifice with a new
O-ring.
OIL CONTROL ORIFICE

Clean. O-RING

CAMSHAFT
Replace.

Keyway up. OA/

VALVE SPRING COMPRESSOR
{(Commercially available)
Snap-on CF711 or KD - 383
with #32 JAWS

5. Lightly tap the end of each valve stem two or three
times with a plastic mallet to ensure proper seating
of the valve and valve keepers.

NOTE: Tap the valve stem only along its axis so you
do not bend the stem.

PLASTIC
MALLET

CAMSHAFT SEAL

Seal housing surface should be dry.
Apply a light coat of oil to camshaft
and inner lip of seal.

3. Turn the camshaft until its keyway is facing up (No. 1
piston at TDC).
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Cylinder Head IE]

Installation
4. Apply liquid gasket (Part No. 08718 — 0001 or 08718 - Install the cylinder head in the reverse order of removal:
0003) to the head mating surfaces of the No. 1 and
No. 5 camshaft holders. NOTE:
— Apply liquid gasket to the shaded areas. ® Always use a new head gasket.
e Cylinder head and cylinder block surface must be
clean.
. e “UP” mark on the camshaft pulley should be at the top.
@) o o e Turn the crankshaft so the No. 1 piston is at TDC (see
page 6-18).
[] e Clean the oil control orifice before installing.
" e Do not use the upper cover and lower cover to store
removed items.
O O VO\% e Clean the upper cover and lower cover before instal-
lation.
No.5 No. 1

=y

Cylinder head dowel pins must be aligned.

CYLINDER HEAD
GASKET

5. Set the rocker arm assembly in place and loosely
install the bolts.
— Make sure that the rocker arms are properly posi-
tioned on the valve stems.

6. Tighten each bolt two turns at a time in the sequence
shown below to ensure that the rockers do not bind
on the valves.

Specified torque:

8 mm bolts: 20 N-m (2.0 kgf-m, 14 Ibf-ft)
Apply engine oil to the threads.

6 mm bolts: 12 N-m (1.2 kgf-m, 8.7 |bf-ft)
Apply engine oil to the threads.

6 mm bolts: (9, @, 3,

DOWEL
® @ ® ® ® ® @ PINS
Tt
1 / E ( G \E‘; L
O
O
2T Q 3 OTh
y \
@ ® @ ® ® ®
7. Install the back cover, then install the camshaft pul-
ley. (cont'd)

6-39



Cylinder Head

Installation (cont’d)

2. Position the camshaft correctly (see page 6-18). 7. Install the timing belt (see page 6-18).
3. Tighten the cylinder head bolts sequentially in four 8. Adjust the valve clearance (see page 6-10).
steps.

9. Install the head cover gasket in the groove of the
1st step: @ - (0 20 N-m (2.0 kgf-m, 14 Ibf-ft) cylinder head cover. Seat the recesses for the
2nd step: @O - (0 49 N-m (5.0 kgf-m, 36 Ibf-ft) camshaft first, then work it into the groove around
3rd step: @ - @ 67 N-m (6.8 kgf-m, 49 Ibf-ft) the outside edges.
4th step: 1, @ 67 N-m (6.8 kgf-m, 49 Ibf-ft)

NOTE:
NOTE: e Before installing the head cover gasket, thor-
e We recommend using a beam-type torque oughly clean the seal and the groove.
wrench. When using a preset-type torque wrench, o When installing, make sure the head cover gas-
be sure to tighten slowly and not to overtighten. ket is seated securely in the corners of the
e |f a bolt makes any noise while you are torquing it, recesses with no gap.
loosen the bolt, and retighten it from the 1st step. CORNERS OF

THE RECESS

HEAD COVER GASKET
Clean.

CYLINDER HEAD BOLTS TORQUE SEQUENCE:

CYLINDER HEAD
COVER

CORNERS OF
THE RECESS

10. Apply liquid gasket to the head cover gasket at the
four corners of the recesses.

NOTE:

® Use liquid gasket, Part No. 08718 - 0001 or 08718
- 0003.

® Check that the mating surfaces are clean and dry
before applying liquid gasket.

4. Install the intake manifold and tighten the nuts in a e Do not install the parts if five minutes or more
crisscross pattern in two or three steps, beginning have elapsed since applying liquid gasket.
with the inner nuts (see page 9-2). Instead, reapply liquid gasket after removing old

residue.
e Always use a new intake manifold gasket. e After assembly, wait at least 20 minutes before

filling the engine with oil.

5. Install the exhaust manifold and tighten the nuts in
a crisscross pattern in two or three steps, beginning
with the inner nut (see page 9-3).

® Always use a new exhaust manifold gasket.

6. Install the exhaust manifold bracket. install exhaust

pipe A and the bracket, then install the cover. Apply liquid gasket to
the shaded areas.
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11.

When installing the cylinder head cover, hold the
head cover gasket in the groove by placing your fin-
gers on the camshaft holder contacting surfaces
(top of the semicircles).

Set the spark plug seal on the spark plug tube.

Once the cylinder head cover is on the cylinder
head, slide the cover slightly back and forth to seat
the head cover gasket.

NOTE:

e Before installing the cylinder head cover, clean
the cylinder head contacting surfaces with a
shop towel.

e Do not touch the parts where liquid gasket was
applied.

e Take care not to damage the spark plug seals
when installing the cylinder head cover.

e Visually check the spark plug seals for damage.

e Replace the washer if it is damaged or deteriorat-
ed.

6x 1.0 mm
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

WASHER
CYLINDER HEAD

SPARK PLUG
SEAL

12.

13.

14.

Tighten the bolts in two or three steps. In the final
step, tighten all the bolts, in sequence, to 9.8 N-m
(1.0 kgf-m, 7.2 Ibf-ft).

NOTE: After assembly, wait at least 20 minutes
before filling the engine with oil.

®

©

s

® 0

After installation, check that all tubes, hoses and
connectors are installed correctly.

Enter the anti-theft code for the radio, then enter the
customer’s radio station presets.
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Special Tools

Ref. No. Tool Number Description Qty Page Reference

Q) 07LAB - PV00100 Ring Gear Holder 1 7-5

® 07749 - 0010000 Driver 1 7-18, 23
©) 07947 - SB00200 Seal Driver 1 7-22

@ 07948 - SB00101 Driver Attachment 1 7-18, 23
® 07973 - PE00200 Pilot Collar 1 7-13, 14
® 07973 - PE00310 Piston Pin Driver Shaft 1 7-13, 14
) 07973 - PE00320 Piston Pin Driver Head 1 7-13, 14
07973 - PE00400 Piston Pin Base Insert 1 7-13, 14
® 07973 - SB00100 Piston Base Head 1 7-13, 14
07973 - 6570500 Piston Base 1 7-13, 14
D) 07973 - 6570600 Piston Base Spring 1 7-13, 14

Josvv)

Q20D

an

)
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lllustrated Index m

/ E Lubricate all internal parts with engine oil during reassembly.

NOTE:
e Apply liquid gasket to the mating surfaces of the right side cover and oil pump case before installing them.

e Use liquid gasket, part No. 08718 - 0001 or 08718 - 0003.
e Clean the oil pan gasket mating surfaces before installing the oil pan.

OIL PAN
DRAIN BOLT mgz:sﬂ Apply liquid gasket to :if:; tﬁ r:alsllfe 721
39 N-m (4.0 kgf-m, : these points. stalling.
29 Ibf-ft) FLYWHEEL COVER
(M/T)
12 x 1.0 mm
6 x 118 N-m
12 (12.0 kgf-m, 87 Ibf-ft)
8.7
11 x1.5mm
51 N'm

(5.2 kgf-m, 38 Ibf-ft)

Apply engine oil to the bolt
threads.

NOTE: After torquing

each cap, turn the crankshaft
to check for binding.

FLYWHEEL (M/T)

OIL PAN GASKET
Replace.

MAIN 3 DRIVE PLATE COVER
A/T
BEARING CAP (A/T)
N 12 x 1.0 mm
\ee, 74 N-m
\ {7.5 kgf-m, 54 |bf-ft)
WASHER

\ DRIVE PLATE (A/T)

Check for cracks.

6 x 1.0 mm
11 Nem (1.1 kgf-m,
8 Ibf-ft)

\ CRANKSHAFT OIL SEAL
Installation,
pages 7-18 and 7-23

OIL SCREEN ¢ q'i ) <fhe Replace.
GASKET ‘ 6 \ 2 RIGHT SIDE COVER
A . ’cv‘l Apply liquid gasket
> /

MAIN BEARINGS

Selection, page 7-7
NOTE: New main bearings must
be selected by matching crank s

and block identification markings. —_—

CRANKSHAFT
Installation, page 7-19

6 x 1.0 mm
11 N-m (1.1 kgf-m, 8 Ibf-ft)

Replace.
OIL PUMP to mating surface.
Overhaul, page 8-8
Removal/lnspection,
page 8-9
Apply liquid gasket
to the mating surface.

DOWEL PIN

THRUST WASHERS

Grooved sides face outward.
NOTE: Thrust 'washer thickness
is fixed and must not be changed
by grinding or shimming.

DOWEL PIN BREATHING PORT COVER

CRANKSHAFT SEAL
Installation, pages 7-22 MOUNTING BOLT
and 8-10 0-RING 6x 1.0 mm
Replace. Replace. 11 N'm (1.1 kgf-m, 8 Ibf-ft}
Apply liquid gasket to (cont'd)

6 x 1.0 mm
11 Nem (1.1 kgf-m,
8 Ibf-ft)

the bolt threads.
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lllustrated Index

(cont'd)

NOTE: New rod bearings must be selected by matching connecting rod assembly and crankshaft identification markings
(see page 7-8).

Lubricate all internal parts with engine oil during PISTON INSTALLATION DIRECTION:
reassembly. EXHAUST
INTAKE

PISTON RINGS

Replacement, page 7-16
Measurement, pages 7-16 and 7-17
Alignment, page 7-17

PISTON PIN
Removal, page 7-13
Installation, page 7-14
Inspection, page 7-15

PISTON

Inspection, page 7-11

NOTE: Before removing a piston, inspect the
top of the cylinder bore for carbon build-up or a

ridge. Remove the ridge if necessary, page 7-9
CONNECTING ROD
End play, page 7-5 ENGINE BLOC‘K .
Selection, page 7-14 Cylinder pore inspection, page 7-12
Warpage inspection, page 7-12
Cylinder bore honing, page 7-13

CONNECTING ROD
BEARINGS

Clearance, page 7-7
Selection, page 7-8

Inspect the top of each cylinder bore

for carbon build-up or a ridge

before removing the piston.

Remove the ridge if necessary, page 7-9

CONNECTING ROD BEARING CAP CONNECTING ROD CAP NUT

. 8 x 0.75 mm
Installation, page 7-19 31 N-m (3.2 kgf-m
NOTE: Install caps so the S 23 Ibf-ft) ‘ '
bearing recess is on the = ine oi

4 e oil t
same side as the recess "\ gzp&/)zr:glrr;a;; °

in the rod. NOTE: After torquing each bearing

cap, rotate the crankshaft to
check for binding.
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Flywheel and Drive Plate

Connecting Rod and
Crankshaft

e

Replacement

Manual Transmission:

Remove the six flywheel bolts, then separate the fly-
wheel from the crankshaft flange. After installation,
tighten the boits in a crisscross pattern.

RING GEAR HOLDER
07LAB - PV00100

ENGINE BLOCK

RING GEAR
Inspect ring gear
teeth for wear or
damage.

12 x 1.0 mm
118 N-m (12.0 kgf-m, 87 Ibf-ft)

RING GEAR HOLDER
07LAB - PV00100

Automatic Transmission:

Remove the six drive plate bolts, then separate the drive
plate from the crankshaft flange. After installation, tight-
en the bolts in a crisscross pattern.

74 N-m (7.5 kgf-m, 54 Ibf-ft)

End Play

Connecting Rod End Play:
Standard (New): 0.15 - 0.30 mm (0.006 - 0.012 in)
0.40 mm (0.016 in)

Service Limit:

e If out-of-tolerance, install a new connecting rod.
e |f still out-of-tolerance, replace the crankshaft (see
pages 7-8 and 7-19).

Push the crankshaft firmly away from the dial indicator,
and zero the dial against the end of the crankshaft. Then
pull the crankshaft firmly back toward the indicator; dial
reading should not exceed the service limit.

Crankshaft End Play:
Standard (New): 0.10 - 0.35 mm (0.004 - 0.014 in)
- Service Limit:  0.45 mm (0.018 in)

e If end play is excessive, inspect the thrust washers
and thrust surface on the crankshaft.
Replace parts as necessary.

NOTE: Thrust washer thickness is fixed and must not be
changed either by grinding or shimming.

Thrust washers are instailed with the grooved sides fac-
ing outward.



Main Bearings

Clearance

7-6

To check main bearing-to-journal oil clearance,
remove the main caps and bearing halves.

Clean each main journal and bearing half with a
clean shop towel.

Place one strip of plastigage across each main jour-
nal.

NOTE: If the engine is still in the car when you bolt
the main cap down to check clearance, the weight
of the crankshaft and flywheel will flatten the plasti-
gage further than just the torque on the cap bolt,
and give you an incorrect reading. For an accurate
reading, support the crank with a jack under the
counterweights and check only one bearing at a
time.

Reinstall the bearings and caps, then torque the
bolts.

1st step: 25 N-m (2.5 kgf-m, 18 Ibf-ft)
Final step: 51 N-m (5.2 kgf-m, 38 Ibf-ft)

NOTE: Do not rotate the crankshaft during inspec-
tion.

Remove the cap and bearing again, and measure
the widest part of the plastigage.

Main Bearing-to-Journal Qil Clearance:
Standard (New):
No. 1, 5 Journals:
0.018 - 0.036 mm (0.0007 - 0.0014 in}
No. 2, 3, 4 Journals:
0.024 - 0.042 mm (0.0009 - 0.0017 in)
Service Limit: 0.05 mm (0.002 in)

If the plastigage measures too wide or too narrow,
(remove the engine if it's still in the car), remove the
crankshaft, and remove the upper half of the bear-
ing. install a new, complete bearing with the same
color code (select the color as shown on the next
page), and recheck the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

If the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing (the color
listed above or below that one), and check again.

NOTE: If the proper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.



Connecting Rod -
Bearings Iﬂ]

Selection

CAUTION: If the codes are indecipherable because of an
accumulation of dirt and dust, do not scrub them with a
wire brush or scraper. Clean them only with solvent or
detergent.

Crankshaft Bore Code Location

Letters have been stamped on the end of the block as a
code for the size of each of the 5 main journal bores.

Use them, and the numbers stamped on the crankshaft
(codes for main journal size), to choose the correct bear-
ings.

PULLEY END
(No. 1 JOURNAL)

(No. 5 JOURNAL)

Main Journal Code Location (Numbers)

Bearing Identification

Color code is » Larger crank bore
on the

edge of

the bearing. [ A 8 < l o ]

——— = Smaller bearing (thicker)

1 Red Pink Yellow Green
2 Pink Yellow Green Brown
3 Yellow Green Brown Black
4 Green Brown Black Blue

Smaller Smaller

main bearing

journal (thicker)

Clearance

1. Remove the connecting rod cap and bearing half.

2. Clean the crankshaft rod journal and bearing half
with a clean shop towel.

3. Place a strip of plastigage across the rod journal.

4, Reinstall the bearing half and cap, and torque the
nuts.

Torque: 31 N-m (3.2 kgf-m, 23 Ibf-ft)

NOTE: Do not rotate the crankshaft during inspec-
tion.

5. Remove the rod cap and bearing half, and measure
the widest part of the plastigage.

Connecting Rod Bearing-to-Journal Oil Clearance:
Standard (New): 0.020 - 0.038 mm

(0.0008 - 0.0015 in)
Service Limit:  0.05 mm (0.002 in)

PLASTIGAGE STRIP

6. |If the plastigage measures too wide or too narrow,
remove the upper half of the bearing, install a new,
complete bearing with the same color code (seiect
the color as shown on the next page), and recheck
the clearance.

CAUTION: Do not file, shim, or scrape the bearings
or the caps to adjust clearance.

7. If the plastigage shows the clearance is still incor-
rect, try the next larger or smaller bearing (the color
listed above or below that one), and check clear-
ance again.

NOTE: If the proper clearance cannot be obtained

by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.
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Connecting Rod Bearings Pistons and Crankshaft

Selection Removal

CAUTION: If the codes are indecipherable because of 1. Remove the oil pan assembly.
an accumulation of dirt and dust, do not scrub them

with a wire brush or scraper. Clean them only with sol- 2. Remove the right side cover.

vent or detergent.
Connecting Rod Code Location

Numbers have been stamped on the side of each con- RIGHT SIDE
necting rod as a code for the size of the big end. Use
them, and the letters stamped on the crankshaft (codes
for rod journal size), to choose the correct bearings.

Half of the number is O

stamped on bearing
cap and the other

half is stamped on the
rod.

0

DOWEL PIN

3. Remove the oil screen.

Connecting Rod Journal Code Locations (Letters)

OlL SCREEN

GASKET
Replace.

DOWEL PIN

Bearing ldentification

Color code is on the = Larger big end bore
edge of
the bearing. [ 3 r 2 I 3 ] 4
——————— Smaller bearing (thicker) OIL PUMP DOWEL PIN
Aorl Red Pink | Yellow | Green O-RING
- Replace.
Borll Pink Yellow Green Brown
Corlill Yellow Green Brown Black .
Dorill Green Brown Black Blue 4. Remove the oil pump.
Smaller Smaller
rod bearing
journal (thicker)
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5. Remove the bolts and the bearing cap.
CAUTION: To prevent warpage, unscrew the bolts
in sequence 1/3 turn at a time; repeat the sequence

until all bolts are loosened.

MAIN BEARING CAP BOLTS LOOSENING SEQUENCE

6. Remove the rod caps/bearings and main caps/bear-
ings. Keep all caps/bearings in order.

7. Lift the crankshaft out of the engine, being careful
not to damage the journals.

CRANKSHAFT

8. Remove the upper bearing halves from the connect-
ing rods and set them aside with their respective caps.

9. Reinstall the main caps and bearings on the engine
in proper order.

10. If you can feel a ridge of metal or hard carbon around
the top of each cylinder, remove it with a ridge
reamer. Follow the reamer manufacturer’s instruc-
tions.

CAUTION: If the ridge is not removed, it may dam-
age the pistons as they are pushed out.

RIDGE REAMER

11. Use the wooden handle of a hammer to drive the
pistons out.

PISTON
12. Reinstall the connecting rod'bearings and caps after
removing each piston/connecting rod assembly.

13. Mark each piston/connecting rod assembly with its
cylinder number to avoid mixup on reassembly.

NOTE: The existing number on the connecting rod

does not indicate its position in the engine, it indi-
cates the rod bore size.
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Crankshaft

Inspection

e Clean the crankshaft oil passages with pipe cleaners
or a suitable brush.

e Check the keyway and threads.
Alignment

e Measure runout on all main journals to make
sure the crank is not bent.

o The difference between measurements on each
journal must not be more than the service limit.

Crank;haﬁ Total Indicated Runout:
Standard (New): 0.03 mm (0.001 in) max.
Service Limit:  0.04 mm (0.002 in)

DIAL INDICATOR
Rotate two complete
revolutions.

Support with lathe-
type tool or V-blocks.

7-10

Out-of-Round and Taper

o Measure out-of-round at the middle of each rod
and main journal in two places.

e The difference between measurements on each
journal must not be more than the service limit.

Journal Out-of-Round:
Standard (New): 0.0025 mm (0.0001 in) max.
Service Limit:  0.005 mm (0.0002 in)

Measure our-of-
round at middle.

Measure taper
at edges.

o Measure taper at the edges of each rod and main
journal.

e The difference between measurements on each
journal must not be more than the service limit.

Journal Taper:
Standard (New): 0.0025 mm (0.0001 in) max.
Service Limit:  0.005 mm (0.0002 in)



Pistons

e

Inspection

1. Check the piston for distortion or cracks.

NOTE: If a cylinder is bored, an oversized piston
must be used.

2. Measure the piston diameter at distance A from the
bottom of the skirt.

A: 5 mm (0.2 in)
Piston Diameter:
Standard (New): 74.980 - 74.990 mm

(2.9520 - 2.9524 in)
Service Limit:  74.970 mm (2.9516 in)

SKIRT DIAMETER

i
T_

Calculate the difference between the cylinder bore
diameter (see page 7-12) and piston diameter.

Piston-to-Cylinder Clearance

Standard (New): 0.010 - 0.040 mm
(0.0004 - 0.0016 in)

Service Limit: 0.05 mm (0.002 in)

SERVICE LIMIT
0.05 mm (0.002 in) —o{fa—

[

If the clearance is near or exceeds the service limit,
inspect the piston and cylinder block for excessive
wear.

Oversize Piston Diameter

0.25: 75.23 - 75.24 mm (2.9618 - 2.9622 in)
0.50: 75.48 - 75.49 mm (2.9716 - 2.9720 in)
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Cylinder Block

Inspection

1. Measure wear and taper in directions X and Y at three

levels in each cylinder as shown.
—

1@

Cylinder Bore Size

Standard (New): 75.00 - 75.02 mm
(2.953 - 2.954 in)

Service Limit:  75.07 mm (2.956 in)

Oversize
0.25: 75.25 - 75.27 mm (2.9626 - 2.9634 in)
0.50: 75.50 - 75.52 mm (2.9724 - 2.9732 in)

Bore Taper

Limit: (Difference between first and third measure-
ment) 0.05 mm (0.002 in)

7-12

e |f measurements in any cylinder are beyond the
Oversize Bore Service Limit, replace the block.

o |If the block is to be rebored, refer to Piston Clear-
ance Inspection (see page 7-11) after reboring.

NOTE: Scored or scratched cylinder bores must be
honed.

Reboring Limit: 0.50 mm (0.020 in)
Check the top of the biock for warpage.

Measure along the edges and across the center as
shown.

SURFACES TO BE MEASURED

Engine Block Warpage:
Standard (New): 0.07 mm (0.003 in} max.
Service Limit:  0.10 mm (0.004 in)

PRECISION STRAIGHT EDGE




Piston Pins

S

Bore Honing

1. Measure the cylinder bores as shown on page 7-12. If
the block is to be reused, hone the cylinders and
remeasure the bores.

2. Hone the cylinder bores with honing oil and a fine
(400 grit) stone in a 60 dagree cross-hatch pattern.

NOTE:

e Use only a rigid hone with 400 grit or finer stone
such as Sunnen, Ammco, or equivalent.
e Do not use stones that are worn or broken.
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When honing is complete, thoroughly clean the
engine block of all metal particles. Wash the cylin-
der bores with hot soapy water, then dry and oil
them immediately to prevent rusting.

NOTE: Never use solvent, it will only redistribute the
grit on the cylinder walls.

If scoring or scratches are still present in the cylin-
der bores after honing to the service limit, rebore
the cylinder block.

NOTE: Some light vertical scoring and scratching is
acceptable if it is not deep enough to catch your fin-

gernail and does not run the full length of the bore.

CYLINDER BLOCK

CYLINDER HONE

NOTE:

e After honing, clean the cylinder thoroughly with
soapy water.

e Only a scored or scratched cylinder bore must be
honed.

3.

Removal

1.  Assemble the special tool as shown.

PISTON BASE HEAD
07973 - SB00100

PISTON PIN BASE
INSERT
07973 - PE00400

PISTON BASE l

PISTON BASE SPRING
07973 - 6570500

07973 - 6570600

2. Assemble and adjust the length of the piston pin
driver and shaft to 53 mm (2.1 in) as shown.

PISTON PIN DRIVER HEAD
07973 - PE00320

53 mm (2.1 in)

PISTON PIN
DRIVER SHAFT
07973 - PE00310

PILOT COLLAR
07973 - PE00200

NOTE: Use a hydraulic press.
When pressing the pin in or out,
make sure that the recessed
portion of the piston aligns

with the lips on the coliar.

Place the piston on the special tool and press the
pin out with the special tools and a hydraulic press.
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Connecting Rods

Piston Pins

Selection

Each rod falls into one of four tolerance ranges (from 0 to
+ 0.024 mm (0 to + 0.0009 in), in 0.006 mm (0.0002 in)
increments) depending on the size of its big end bore. It's
then stamped with a number (1, 2, 3, or 4) indicating the
range.

You may find any combination of 1, 2, 3, or 4 in any
engine.

Normal Bore Size: 48.0 mm (1.89 in)

NOTE:

e Reference numbers are for the big end bore size and
do NOT indicate the position of the rod in the engine.

® inspect each connecting rod for cracks and heat dam-
age.

CONNECTING ROD BORE
REFERENCE NUMBER

Half of the number is stamped on
bearing cap, the other half on the
connecting rod.

Inspect boits
and nuts for
stress cracks.

7-14

Installation

1. Use a hydraulic press for installation.

e When pressing the pin in or out, be sure you posi-
tion the recessed flat on the piston against the lugs
on the base attachment.

The arrow must face the
timing belt side of the
engine and the connecting
rod oil hole must face the
rear of the engine.

CONNECTING ROD
OIL HOLE

PISTON PIN DRIVER HEAD
07973 —PE00320

Adjust the length of the

/ piston pin driver to

53 mm (2.1in)

P F

53 mm (2.1in) {4™"—— p|STON PIN DRIVER SHAFT
' 07973—PE00310

— 7% PISTON PIN

PILOT COLLAR
¢~ 07973—PE00200

Embossed mark
facing up.

PISTON PIN BASE INSERT
07973 —-PE0O0400

<+—— PISTON BASE HEAD
07973—-SB00100
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Inspection

1. Measure the diameter of the piston pin.

Piston Pin Diameter:

Standard (New): 18.994 - 19.000 mm
(0.7478 — 0.7480 in)

Oversize: 18.997 - 19.003
(0.7479 - 0.7481 in)

NOTE: All replacement piston pins are oversize.

2. Zero the dial indicator to the piston pin diameter.

Measure the piston pin-to-piston clearance.
NOTE: Check the piston for distortion or cracks.

If the piston pin clearance is greater than 0.024 mm
(0.0009 in), remeasure using an oversized piston

pin.

Piston Pin-to-Piston Clearance:
Standard (New): 0.010 - 0.022 mm
(0.0004 - 0.0009 in)

Check the difference between the piston pin diame-
ter and the connecting rod small end diameter.

Piston Pin-to-Connecting Rod Interference:
Standard (New): 0.014 - 0.040 mm
(0.0006 - 0.0016 in)
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Piston Rings

End Gap

1. Using a piston, push a new ring into the cylinder
bore 15 - 20 mm (0.6 ~ 0.8 in) from the bottom.

2. Measure the piston ring end-gap with a feeler gauge:

e If the gap is too small, check to see if you have
the proper rings for your engine.

e If the gap is too large, recheck the cylinder bore
diameter against the wear limits on page 7-12.
If the bore is over the service limit, the cylinder
block must be rebored.

Piston Ring End-Gap:

Top Ring

Standard (New): 0.15 -~ 0.30 mm
(0.006 - 0.012 in)

Service Limit:  0.60 mm (0.024 in)

Second Ring

Standard (New): 0.30 - 0.45mm
{0.012 - 0.018 in)

Service Limit:  0.70 mm (0.028 in)

Oil Ring

Standard (New): 0.20 - 0.70 mm
(0.008 - 0.028 in)

Service Limit:  0.80 mm {0.031 in)

PISTON RING

15—20 mm
(0.6 -0.8 in)

——1
END GAP —™~—
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Replacement

1.

2.

Using a ring expander, remove the old piston rings.
Clean all ring grooves thoroughly.

NOTE:

e Use a squared-off broken ring or ring groove
cleaner with a blade to fit the piston grooves.
Top ring groove is 1.0 mm (0.039 in) wide.
Second ring groove is 1.2 mm (0.047 in) wide.
Oil ring groove is 2.8 mm (0.11 in) wide.

File down the blade if necessary.

CAUTION: Do not use a wire brush to clean ring
lands, or cut ring lands deeper with cleaning tool.

NOTE: If the piston is to be separated from the con-
necting rod, do not install new rings yet.

Install new rings in the proper sequence and posi-
tion (see pages 7-17, 18).

NOTE: Do not reuse old piston rings.

RING EXPANDER
(Commercially availabie)

PISTON RING



Ring-to-Groove Clearance

After installing a new set of rings, measure the ring-to-
groove clearances:

Top Ring Clearance

Standard (New): 0.035 - 0.060 mm
(0.0014 — 0.0024 in)

Service Limit:  0.13 mm (0.005 in)

Second Ring Clearance

Standard (New): 0.030 - 0.055 mm
(0.0012 - 0.0022 in)

Service Limit:  0.13 mm (0.005 in)

FEELER GAUGE

Alignment

1. Install the rings as shown.

NOTE:
e The top ring has an A mark.
e The second ring has an R mark.

TOP RING

-]

SECOND RING

Piston Ring Dimensions:

Top Ring (Standard):
A:2.6 mm (0.10 in)
B: 1.0 mm (0.04 in)

Second Ring (Standard):
A:3.0 mm (0.12 in)
B: 1.2 mm (0.05 in)

NOTE: The manufacturing marks must be facing
upward.

OIL RING

(cont'd)
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Piston Rings

Crankshaft Oil Seal

Alignment (cont’d)

2. Rotate the rings in their grooves to make sure they
do not bind.

3. Position the ring end gaps as shown:

DO NOT position any ring gap
at piston thrust surfaces.

Q

SECOND RING GAP

Approx. 90°

OIL RING
Approx. 15° GAP
90°
TOP RING GAP 15° SPACER GAP
DO NOT position any ring gap

in line with the piston pin hole. OIL RING GAP
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Installation

The seal surface on the block should be dry.
Apply a light coat of oil to the crankshaft and to
the lip of the seal.

1. Drive the crankshaft oil seal into the right side cover
using the special tools.

NOTE: Drive the crankshaft oil sea! in squarely.

DRIVER
07749 - 0010000

RIGHT SIDE
COVER

Install seal with the
part number side
facing out.

DRIVER ATTACHMENT
07948 - SB00101

2. Confirm equal clearance all the way around with a
feeler gauge.

Clearance: 0.5 - 0.8 mm (0.02 - 0.03 in)

RIGHT SIDE
COVER

0.5-0.8 mm
(0.02—-0.03 in)

RIGHT SIDE
COVER i

CRANKSHAFT
OIL SEAL

NOTE: Refer to pages 7-22 and 8-10 for installation
of the oil pump side crankshaft oil seal.



Pistons

Crankshaft

S

Installation

Before installing the pistons, apply a coat of
engine oil to the ring grooves and cylinder
bores.

1. If the crankshaft is already installed:

e Set the crankshaft to BDC for each cylinder.

o Remove the connecting rod caps, and slip short
sections of rubber hose over the threaded ends
of the connecting rod bolts.

e |Install the ring compressor, check that the bear-
ing is securely in place, then position the piston
in the cylinder, and tap it in using the wooden
handle of a hammer.

e Stop after the ring compressor pops free, and
check the connecting rod-to-crank journal align-
ment before pushing the piston into place.

e Install the rod caps with bearings, and torque the
nuts to:

31 N'm (3.2 kgf-m, 23 Ibf-ft)
Apply engine oil to the bolt threads.

2. If the crankshaft is not installed:
o Remove the rod caps and bearings, install the
ring compressor, then position the piston in the
cylinder and tap it in using the wooden handle of
a hammer.
e Position all pistons at top dead center.
The arrow must face

the timing belt side \

of the engine.

CONNECTING ROD
OIL HOLE

RUBBER HOSES
NOTE: Maintain downward force on the ring com-
pressor to prevent the rings from expanding before
they enter the cylinder bore.
: RING
COMPRESSOR
{Commercially available)

Installation

Before installing the crankshaft, apply a coat of
engine oil to the main bearings and rod bear-
ings.

1. Insert the bearing halves in the cylinder block and
connecting rods.

2. Hold the crankshaft so the rod journals for cylinders
No. 2 and No. 3 are straight down.

3. Lower the crankshaft into the block, seating the rod

journals into connecting rods No. 2, No. 3. Install
the rod caps and nuts finger-tight.

JHEHHL
=P

THRUST WASHERS
Grooved sides face
outward.

4, Rotate the crankshaft clockwise, seat the journals
into connecting rods No. 1 and No. 4. Install the rod
caps and nuts finger-tight.

NOTE: Install the caps so the bearing recess is on
the same side as the recess in the rod.

5. Check rod bearing clearance with plastigage (see
page 7-7), then torque the capnuts.

Torque: 31 N-m (3.2 kgf-m, 23 Ibf-ft)
Apply engine oil to the bolt threads.

NOTE: Reference numbers on the connecting rods
are for big-end bore tolerance and do not indicate
the position of the piston in the engine.

6. Install the thrust washers on the No. 4 journal. Qil
the thrust washer surfaces.

Line up the marks when
installing the connecting rod
cap.
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Crankshaft

Instaliation (cont’d)

7. Install the main bearing caps.
Check clearances with plastigage (see page 7-6),
then tighten the bearing cap bolts in 2 steps.

First step: 25 N-m (2.5 kgf-m, 18 Ibft)
Second step: 51 N-m (5.2 kgf-m, 38 Ibf-ft)

NOTE: Coat the thrust washer surfaces and bolt
threads with oil.

MAIN BEARING CAP BOLTS TIGHTENING SEQUENCE

2] 5] o © o

7-20

Apply liquid gasket to the block mating surface of
the right side cover, then install it on the cylinder
block.

NOTE:

e Use liquid gasket, part No. 08718 - 0001 or 08718
- 0003.

o Check that the mating surfaces are clean and dry
before applying liquid gasket.

e Apply liquid gasket evenly, being careful to cover
all the mating surface.

e To prevent oil leakage, apply liquid gasket to the
inner threads of the bolt holes.

e Do not install the parts if five minutes or more
have elapsed since applying the liquid gasket.
Instead reapply liquid gasket after removing the
old residue.

e After assembly, wait at least 20 minutes before
filling the engine with oil.

Apply liquid
gasket along the
broken line.

IGHT SIDE COVER

3

RIGHT SIDE

6 x 1.0 mm
11 N-m (1.1 kgf-m,
8 Ibf-ft)

DOWEL PIN



S

Oil Pan

9. Apply liquid gasket to the oil pump mating surface
of the block, then install the oil pump on the cylin-
der block.

Apply grease to the lips of the oil seals.

Then, install the oil pump while aligning the inner
rotor with the crankshaft. When the pump is in
place, clean any excess grease off the crankshaft,
then check that the oil seal lips are not distorted.

Apply liquid gasket
along the broken
line.

OIL PUMP HOUSING

NOTE:

e Apply a light coat of oil to the crankshaft and to
the lip of the seal.

e Use new O-rings, and apply oil when installing
them.

10. Install the oil pump and oil screen.

6 x 1.0 mm
11 N-m (1.1 kgf-m,
6x 1.0 mm 8 Ibf-ft)
11 N-m (1.1 kgf-m,
8 Ibf-ft) é OIL SCREEN

OlL PUMP DOWEL PIN
6 x 1.0 mm
11 N-m O-RING
(1.1 kgf-m, 8 Ibf-ft) Replace.

Installation

1. Install the oil pan gasket on the oil pan.

NOTE:

e Use liquid gasket, part No. 08718 - 0001 or 08718
-0003.

e Check that the mating surfaces are clean and dry
before applying liquid gasket.

e Apply liquid gasket as an even bead, centered
between the edges of the mating surface.

e To prevent oil leakage, apply liquid gasket to the
inner threads of the bolt holes.

e Do not install the parts if five minutes or more
have elapsed since applying the liquid gasket.
Instead, reapply liquid gasket after removing the
old residue.

e After assembly, wait at least 20 minutes before
filling the engine with oil.

OlL PAN

OIL PAN
GASKET
Replace.

{cont'd)

7-21



Oil Pan

Oil Seals

Installation (cont’d)

2.

3.

Apply liquid gasket to the block mating surfaces,
then install the oil pan. Apply liquid gasket to the
shaded areas.

OilL PAN

Tighten the nuts finger-tight at six points as shown
below.

Tighten all bolts and nuts, starting from nut @), clock-
wise in three steps.

NOTE: Excessive tightening can cause distortion of
the oil pan gasket and oil leakage.

Torque: 12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

7-22

Installation

NOTE:

® Engine removal is not required.

e The crankshaft oil seal housing should be dry.
Apply a light coat of grease to the crankshaft and to
the lips of the seals.

1. Using the special tool, drive in the timing pulley-end
seal until the driver bottoms against the oil pump.
When the seal is in place, clean any excess grease
off the crankshaft and check that the oil seal lip is
not distorted.

SEAL DRIVER
07947 -SB00200
Install seal with the
part number side
facing out.



Measure the flywheel-end seal thickness and the oil
seal housing depth. Using the special tool, drive the
flywheel-end seal into the rear cover to the point
where the clearance between the bottom of the oil
seal and the right side cover is 0.5 - 0.8 mm (0.02 -
0.03in) (see page 7-18).

NOTE: Align the hole in the driver attachment with
the pin on the crankshaft.

DRIVER
07749-0010000

DRIVER ATTACHMENT
07948 -SB00101
Install seal with the
part number side

facing out.
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Engine Lubrication

Special Tools .....cccovvveecrnrinininiincnnnne 8-2
llustrated IndexX .......cccccevviiiiiiiceeinnnnanae. 8-3
Engine Oil

Inspection .........cccciriiiiiiiiinnincnnnenn, 8-4

Replacement .........ccccocovvrnnnininnnnniinanne, 8-4
Oil Filter

Replacement ........cccccooiviiiiiniinnninnnneen. 8-5
Oil Pressure Switch

Testing ....cccovvvviiiiniinrinaeees 8-7
Oil Pressure

Testing .....cccvveeeirieriiieniiiniiinneneeaneae. 8-7
Oil Pump

Overhaul .......cooovvirciiiiiiriiinn 8-8

Removal/Inspection/Installation ...... 8-9



Special Tools

Ref. No. Tool Number Description Qty Page Reference
@ 07746 ~ 0010400 Attachment, 52 x 55 mm 1 8-10
@ 07749 - 0010000 Driver 1 8-10
® 07912 - 6110001 Qil Filter Wrench 1 8-6

&

= &
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' e
lllustrated Index IE]

NOTE: CAUTION: Do not overtighten the drain bolt.
e Use new O-rings when reassembling.
e Apply oil to O-rings before installation.
e Use liquid gasket, Part No. 08718 - 0001 or 08718 - ENGINE OIL PRESSURE SWITCH
0003. 18 N-m (1.8 kgf-m, 13 Ibf-ft)
e Clean the oil pan gasket mating surfaces before install- 1/8 in. BSPT (British
ing the oil pan. Standard Pipe Taper)
28 Threads/inch. Use
proper liquid sealant.
g'“'ING O-RING
eptace. Replace.
OIL BREATHER
OiL PUMP CHAMBER

Overhaul, page 8-8
Inspection, page 8- DOWEL PIN
Apply liquid gasket
to the mating surface
of the block.

11 N'm (1.1 kgf-m,
e st

OIL FILTER
Replacement, page 8-5

6 x 1.0 mm
11 N-m (1.1 kgf-m,
8 Ibf-ft)

BAFFLE PLATE

GASKET

Repiace.
OIL PAN
GASKET
Replace.
6x 1.0 mm ’
11 N:m (1.1 kgf-m, 11 N'm (1.1 kgf-m, § ‘ = OIlL PAN
8 Ibf-ft) 8 Ibf-ft) ) Refer to page 7-21

when instailing.

WASHER
Replace.
|
|
© © DRAIN BOLT

39 N-m (4.0 kgf-m, 29 Ibf-ft)
Do not overtighten.

6x1.0mm
12 N-m (1.2 kgf-m, 8.7 Ibf-ft)

8-3



Engine Oil

Inspection Replacement

1. Check the engine oil level with the engine off and CAUTION: Remove the drain bolt carefully while the
the car parked on level ground. engine is hot; the hot oil may cause scalding.

2. Make certain that the oil level indicated on the dip- 1. Warm up the engine.

stick is between the upper and lower marks.
2. Drain the engine oil.

WASHER
DIPSTICK Replace.

mn,
° UPPER
° LOWER
U

DRAIN BOLT
) l 39 N'm (4.0 kgf-m, 29 Ibf-ft)
/ ) Do not overtighten.
A )
l 3. Reinstall the drain bolt with a new washer, and refill

‘ " /\\ the engine with the recommended oil.
g ‘ Requirement | APl Service Grade: Use “Energy Con-
v.\ serving l1” SH grade oil. SAE 5W-30
y \

preferred.

You can also use an oil that bears the
APl CERTIFICATION mark.

Capacity 3.6¢(3.8USqt,3.2Impqt)
at change, including filter.

g

3. If the level has dropped close to the lower mark,

add oil until it reaches the upper mark. 3.3¢ (35 us qt 2.9 |mp qt)
at change, without filter.
CAUTION: Insert the dipstick carefully to avoid bend- 4.0/ (4_92 US qt, 3.5 Imp qt)
ing it. after engine overhaul.
Change Every 7,500 miles (12,000 km) or

12 months (Normal Conditions).
Every 3,750 miles (6,000 km) or
6 months (Seyere Conditions).

NOTE: Under normal conditions, the oil filter should be
replaced at every other oil change.

Under severe conditions, the oil filter should be replaced
at each oil change.




IS

Oil Filter

The numbers in the middle of the API Service label tell
you the oil’'s SAE viscosity or weight. Select the oil for
your car according to this chart:

Ambient Temperature

10W~-30

An oil with a viscosity of 5W-30 is preferred for improved
fuel economy and year-round protection in the car. You
may use a 10W-30 oil if the climate in your area is limited
to the temperature range shown on the chart.

API CERTIFICATION MARK

API SERVICE LABEL

4. Run the engine for more than three minutes, then
check for oil leakage. Recheck the oil level, and add
oil if necessary.

Replacement

A WARNING

e After the engine has been run, the exhaust pipe will
be hot; be careful when working around the exhaust
pipe.

e Be careful when loosening the drain bolt while the
engine is hot. Burns can result because the oil tem-
perature is very high.

1. Remove the oil filter with the oil filter wrench.
2. Inspect the threads and rubber seal on the new filter.
Wipe off the seat on the engine block, then apply a

light coat of oil to the new filter’s rubber seal.

NOTE: Use only filters with a buiit-in bypass sys-

tem.
JE Apply oil to rubber seal
before installing.

Inspect threads and
rubber seal surface.

(cont’d)
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Oil Filter

Replacement (cont’d)

3. Install the oil filter by hand.

4. After the rubber seal seats, tighten the oil filter clock-
wise with the oil filter wrench.

Tighten: 7/8 turn clockwise.
Tightening torque: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

OIL FILTER WRENCH
07912 - 6110001

8-6

Use this procedure to tighten the filter if eight num-

bers|(1 to 8) are printed on the surface of the filter.

1) Make a mark on the oil filter base under the num-
per that shows at the bottom of the filter when
he rubber seal is seated.

2) [Tighten the filter by turning it clockwise seven

numbers from the marked point. For example, if a
mark is made under the number 2 when the rub-
ber seal is seated, the filter should be tightened
untit the number 1 comes up to the marked point.

clockwise.

/ 7/8 turn

Number after tightening.
seal is seated.

|

Nfumbe! when rubber

Numer when rubber
seal is/seated

Numb/eraftertightening 8(1|12(3|4|5([6]|7

CAJUTION: Using any procedure other than those
shown could result in serious engine damage due
to pil leakage.

After installation, fill the engine with oil up to the spec-

ified level, run the engine for more than three minutes,
then check for oil leakage.

|
|



QOil Pressure Switch

e

Oil Pressure

Testing

1. Remove the YEL/RED wire from the engine oil pres-
sure switch.

2. Check for continuity between the positive terminal
and the engine (ground).

e There should be continuity with the engine

stopped.
e There should be no continuity with the engine
running.
YEL/RED
WIRE
POSITIVE
TERMINAL
ENGINE OIL

PRESSURE SWITCH

OIL FILTER

3. If the switch fails to operate, check the engine oil
level. If the engine oil level is OK, check the engine
oil pressure.

Testing

If the oil pressure warning light stays on with the engine
running, theck the engine oil level. If the oil level is cor-
rect:

1. Conrlect a tachometer.

2. Rempve the engine oil pressure switch, and install an
oil priessure gauge.

ENGINE OiL PRESSURE SWITCH
MOUNTING HOLE

OIL PRESSURE GAUGE
(Commercially available)

ADAPTER
(1/8"-28, BSPT)
(Commercially available)

3. Start the engine. Shut it off immediately if the gauge
registers no oil pressure. Repair the problem before
continuing.

4. Allow the engine to reach operating temperature (fan
comels on at least twice). The pressure should be:

Engine Oil Temperature: 176°F (80°C)
Engine Oil Pressure: '

At Idlg: 70 kPa (0.7 kgf/cm?, 10 psi)
minimum

At 3,000 rpm: 340 kPa (3.5 kgf/cm?, 50 psi)
minimum

e If il pressure is NOT within specifications, inspect
thée oil pump (see page 8-9).

8-7



Oil Pump

Overhaul ‘

NOTE:

e Use new O-rings when reassembling.

e Apply oil to O-rings before instaliation.

e Use liquid gasket, Part No. 08718 -~ 0001 or 08718 - 0003.

e The rotors must be installed in the same direction. /
o After reassembly, check that the rotors move without binding.

PUMP HOUSING ’ 6x1.0mm
Inspection, page 8-9 7 N-m (0.7 kgf-m, 5 1bf-ft)

Apply liquid gasket
to mating surface of OUTER ROTOR
the cylinder block Inspection, page 8-9

when installing. /

INNER ROTOR
fnspection, page 8-9

DOWEL PIN

PUMP COVER

DOWEL PIN

6x 1.0 mm OIL SEAL dELIEF VALV;
11 N-m (1.1 kgf-m, 8 Ibf-ft} Replace. — alve must slide freely
Installation, page 8-10 .@ in housing bore.
= fleplace if scored.

o
SPRING g
@‘\vmsusn

SEALING BOLT
%‘// 39 Ntm (40 kgf-m,

23 ibf-ft)

8-8 I
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Removal/Inspection/Installation

1.

9.

Drain the engine oil.

Turn the crankshaft and align the white groove on
the crankshaft pulley with the pointer on the lower
cover.

Remove the cylinder head cover and upper cover.

Remove the power steering pump belt, air condi-
tioner belt and the alternator belt.

Remove the crankshaft pulley and remove the lower
cover.

Remove the timing belt.
Remove the drive pulley.

Remove the oil pan and oil screen.

O-RING
Replace.

DOWEL PIN OIL PUMP

GASKET
Replace.

OIL SCREEN

Remove the oil pump.

10.

11.

12.

Remove the screws from the pump housing, then
separjate the housing and cover.

Check the inner-to-outer rotor radial clearance on
the plump rotor. If the inner-to-outer rotor clearance
exceeds the service limit, replace the inner and
outer rotors.

Inner|Rotor-to-Outer Rotor Radial Clearance
Standard (New): 0.02 - 0.14 mm

(0.001 - 0.006 in)

0.20 mm (0.008 in)

Service Limit:

OUTER ROTOR

INNER ROTOR

Check the housing-to-rotor axial clearance on the
pump rotor. If the housing-to-rotor axial clearance
excee¢ds the service limit, replace the set of inner
and duter rotors and/or the pump housing.
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