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r How to Use This Manual =

This manual contains technical information for the 1997 - 2000
CR-V. It 1s divided into 24 sections. The first page of each section is
marked with a black tab that lines up with its corresponding thumb
index tab on this page and the back cover. You can quickly find the
first page of each section without looking through a full table of
contents. The symbols printed at the top corner of each page can
also be used as a quick reference system

[
l Each section includes:

:r 1. A table of contents, or an exploded view index showing:
« Parts disassembly sequence.

* Bolt torques and thread sizes.

« Page references to descriptions in text.
Disassembly/assembly procedures and tools.

Inspection

Testing/troubleshooting. {
Repair. {
Adjustments.

A ol

— Special Information S

Indicates a strong possibility of severe personal injury
or loss of life if instructions are not followed.

CAUTION: Indicates a possibility of personal injury or equipment
damage if instructions are not followed.

The purpose of these messages is to help prevent damage to the
vehicle, other property, or the environment,

NOTE: Gives helpful information. .

| safety principles and service operations are not included. Please note
that this manual contains warnings and cautions against some spe-
cific service methods which could cause PERSONAL INJURY, dam-
age a vehicle or make it unsafe. Please understand that these warn-
ings cannot cover all conceivable ways in which service, whether or
not recommended by HONDA might be done, or of the possible haz-
ardous consequences of every conceivable way, nor could HONDA
investigate all such ways. Anyone using service procedures or tools,
whether or not recommended by HONDA, must satisfy himsell
thoroughly that neither personal safety nor vehicle safety will be
jeopardized.

General Info

Specifications

Maintenance

Engine Electrical m
‘
Fuel and Emissions

- Engine

Cooling

 *Steering

CAUTION: Detailed descriptions of standard workshop procedures, |

First Edition 11/99 HONDA MOTOR CO., LTD.

Service Publication Office
Specifications apply to U.S.A. and Canadsa

As sections with * include SRS components;
special precautions are required when servicing.

www.emanualpro.com

Suspension 7{

*Heater and

*Brakes S——
| (Including ABS))

*Body

Air Conditioning m
|
' *Body Electrical m

*Restraints
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Chassis and Paint Codes
U.S. 1997 Model

— Vehicle Identification Number — Engine Number
JHLRD184*V L 000001 B20B4 - 2000001
Manufacturer, Make and T Engine Type
Type of Vehicle B20B4: 2.0 f DOHC Sequential Multiport
JHL: HONDA MOTOR CO., LTD Fuel-injected engine
HONDA, Multipurpose Serial Number

Passenger Vehicle (MPV)
Line, Body and Engine Type

RD1: CR-V/B20B4 — Transmission Number
Body Type and Transmission Type
8: 5-door/4-speed Automatic MDMA - 1000001
Vehicle Grade {Series)
4: LX Transmission Type
5: LX {with ABS) MDMA: 4-speed Automatic
Check Digit SDMA: 4-speed Automatic
Model Year Serial Number
V: 1997
Factory Code
_C: Saitama Factory in Japan (Sayama) — Paint Code
Serial Number
Paint Code Color
B-84P Supermarine Blue Pearl
G-82pP Cypress Green Pearl
NH-552M Sebring Silver Metailic
NH-592P Flamenco Black Pearl
R-94 San Marino Red

— Vehicle Identification Number COLOR LABEL

and Federal Motor Vehicle / \
Safety St ification.
afety a"d?.rﬁ g?/ﬂlflca ion INT. COLOR

EXT. COLOR

—B-84P

KA S2B A1 C J

Paint Code

maRualpro.com
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U.S. 1998 Model

RD1: CR-V/B2084
RD2: CR-V/B2084

Vehicle Grade {Series)

— Vehicle Identification Number — Engine Number

Manufacturer, Make and Engine Type
Type of Vehicle B20B4: 2.0 f DOHC Sequential Multiport
JHL: HONDA MOTOR CO., LTD Fuel-injected engine
HONDA, Multipurpose Serial Number

Passenger Vehicle (MPV)
Line, Body and Engine Type

Body Type and Transmission Type
7: 5-door/5-speed Manual
8: b-door/4-speed Automatic Transmission Type

JHLRD17 4 *WC 000001 82084 - 3000001
TTTT

— Transmission Number

MDLA - 1000001

4; LX
6:EX

MDLA: 4-speed Automatic
MA4TA: 4-speed Automatic
SBXM: 5-speed Manual

Check Digit

Serial Number

Model Year
W.: 1998

MDLA, SBXM: 1000001 ~
MA4TA: 3000007 ~

Factory Code

Serial Number

C: Saitama Factory in Japan {Sayama)

www.emanualpro.com

— Paint Code
Paint Code Color
B-84P Supermarine Blue Pearl
G-82pP Cypress Green Pearl
NH-552M Sebring Silver Metallic
NH-592P Flamenco Black Peart
R-94 San Marino Red

Vehicle Identification Number
COLOR LABEL

and Canadian Motor Vehicle h N

Safety Stanqait?c{:\(_:/frtification. / oo
TYPE F

EXT. COLOR

- B-84P
KA S2B A1 C

Paint Code
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Chassis and Paint Codes

U.S. 1999 Model

— Vehicle Identification Number

Manufacturer, Make and
Type of Vehicle

JHL: HONDA MOTOR CO,, LTD
HONDA, Muitipurpose
Passenger Vehicle (MPV)

Line, Body and Engine Type
RD1: CR-v/B202Z2
RD2: CR-V/B2022
Body Type and Transmission Type
7. b-door/5-speed Manual
8: 5-door/4-speed Automatic
Vehicie Grade (Series)

JHLRD174

4: LX
6: EX

* XC000001
=2

Check Digit
Model Year

X: 1999

Factory Code

— Engine Number

Engine Type
B20Z2: 2.0 ¢ DOHC Sequential Multiport
Fuel-injected engine

B20Z2 - 1000001

==z -

Serial Number

— Transmission Number

Transmission Type
MDLA: 4-speed Automatic
MDMA: 4-speed Automatic
S8XM: 5-speed Manual

MDLA - 2000001

b0

Serial Number
MDLA: 2000001~
MDMA: 1000001~
SBXM: 2000001~

C: Saitama Factory in Japan {Sayama)
Serial Number

— Paint Code
Paint Code Color

B-84P Supermarine Blue Pearl
B-92P Nighthawk Black Pearl
G-95P Clover Green Pear!
NH-578 Taffeta White
NH-552M Sebring Silver Metallic
R-81 Milano Red

— Vehicle Identification Number
and Canadian Motor Vehicle
Safety Stantliard Certification.

yowls

COLOR LABEL
/ INT. COLOR
TYPEF
EXT. COLOR

—B-84P
KA S2B A1 C

Paint Code

www,fmﬁjalpro.com



U.S. 2000 Model

-~ Vehicle ldentification Number

JHLRD17 4 * Y C000001

Manufacturer, Make and
Type of Vehicle
JHL: HONDA MOTOR CO,, LTD
HONDA, Multipurpose
Passenger Vehicie (MPV)
Line, Body and Engine Type
RD1: CR-V/B20Z2
RDZ: CR-V/B20Z2
Body Type and Transmission Type
7: 5-door/5-speed Manual
8: 5-door/4-speed Automatic
Vehicle Grade {Series)

4. LX

6:EX

7:SE
Check Digit

Model Year

Y: 2000
Factory Code

C: Saitama Factory in Japan (Sayama)

— Engine Number

B20Z2 - 2000001

Engine Type
B820Z2: 2.0 { DOHC Sequential Multiport
Fuel-injected engine

Serial Number

— Transmission Number

MDLA - 3000001

Transmission Type
MDLA: 4-speed Automatic
MDMA: 4-speed Automatic
SBXM: 5-speed Manual

Serial Number
MDLA: 3000001~
MDHA: 2000001~
SBXM: 2000001~

Serial Number

— Paint Code
Paint Code Color

B-92P Nighthawk Black Pearl
B-95P Electron Blue Pearl
G-95P Clover Green Pearl
NH-578 Taffeta White
NH-562M Sebring Silver Metallic
R-81 Milano Red

— Vehicle Identification Number
and Canadian Motor Vehicle

COLOR LABEL
/ INT. COLOR

)
TYPE F
EXT. COLOR
- B-92P
KA S2B A1 C

Paint Code

www.emanualpro.com
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Chassis and Paint Codes -
Canada 1997 Model

— Vehicle Identification Number — Engine Number
JHLRD185* V C 800001 B20B4 - 2000001
-1 TTTT7T— 71 —I_ -1
Manufacturer, Make and Engine Type
Type of Vehicle B20B4: 2.0 { DOHC Sequential Multiport
JHL: HONDA MOTOR CO., LTD Fuel-injected engine
HONDA, Multipurpose Serial Number
Passenger Vehicle (MPV)

Ltine, Body and Engine Type
RD1: CR-V/B20B4

Body Type and Transmission Type
8: 5-door/4-speed Automatic MDMA - 1000001

Vehicle Grade (Series} o]
5: X Transmission Type

— Transmission Number

Check Digit MDMA: 4-speed Automatic

Model Year SDMA: 4-speed Automatic
V: 1997 Serial Number

Factory Code

C: Saitama Factory in Japan {Sayama}
Serial Number

— Paint Code
Paint Code Color
B-84F Supermarine Blue Pearl
G-82P Cypress Green Pearl
NH-552M Sebring Silver Metallic
NH-592P Flamenco Black Pearl
R-94 San Marino Red

— Vehicle Identification Number

and Canadian Motor Vehicle SOLOR LABEL \
Safety Stalard Sertiﬁcation. INT. COLOR
N
\

TYPE F
EXT. COLOR

B-84P
KC S2B €2 C

Paint Code
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Canada 1998 Model

— Vehicle Identification Number

Manufacturer, Make and
Type of Vehicie

JHL: HONDA MOTOR €O, LTD
HONDA, Multipurpose
Passenger Vehicle (MPV}

Line, Body and Engine Type
RD1: CR-V/B20B4
Body Type and Transmission Type
7: B-door/5-speed Manual
8: 5-door/4-speed Automatic
Vehicle Grade (Series}

JHLRD17 4 * W C 800001
T

.

4:LX
5 EX

Check Digit

Model Year
W: 1998

Factory Code

C: Saitama Factory in Japan {Sayama)

Serial Number

— Engine Number

B20B4 - 3000001

Engine Type

Fuel-injected engine

B20B4: 2.0 { DOHC Sequential Multiport

Serial Number

— Transmission Number

MATA - 3000001

s

Transmission Type
MATA: 4-speed Automatic
SBXM: 5-speed Manual

Serial Number
SBXM: 1000001~
M4TA: 3000001~

WwWw. manualpro.com

— Vehicle identification Number

— Paint Code
Paint Code Color
B-84P Supermarine Blue Pearl
G-82P Cypress Green Pearl
NH-552M Sebring Silver Metallic
NH-592P Flamenco Black Pearl
R-94 San Marino Red

and Canadian Motor Vehicle
Safety Standa‘rd. Certification.

- 3
/ INT. COLOR

COLOR LABEL

TYPE F
EXT. COLOR

—B-84P
KC S2B C2 C

Paint Code
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Chassis and Paint Codes
Canada 1999 Model

— Vehicle Identification Number — Engine Number
JHLRD17 4* X 800001 82@- 1000001
T T e heick.
Manufacturer, Make and Engine Type
Type of Vehicle B20Z2: 2.0 f DOHC Sequential Muitiport
JHL: HONDA MOTOR CO., LTD Fuel-injected engine
HONDA, Multipurpose Serial Number
Passenger Vehicle {MPV)
Line, Body and Engine Type
RD1: CR-V/B2022 — Transmission Number

Body Type and Transmission Type

7: B-door/b-speed Manual MDMA - 1000001
8: 5-doorf4-speed Automatic
Vehicle Grade (Series) Transmission Type
4:LX MDMA: 4-speed Automatic
5:EX SBXM: 5-speed Manual
Check Digit Serial Number
Model Year MDMA: 1000001~
X: 1999 SBXM: 2000001~
Factory Code

C: Saitame Factory in Japan {Sayama)
Serial Number

— Paint Code
Paint Code Color
B-84P Supermarine Blue Pearl
B-92P Nighthawk Black Pearl
G-95P Clover Green Pearl
NH-562M Sebring Silver Metallic
R-81 Milano Red

— Vebhicle Identification Number

and Canadian Motor Vehicle fOLOR LABEL -
Safety Stanc\iﬁfq‘ Sertification. / e~

TYPEF
EXT. COLOR

- B-84P
LKC S2B C2 C

Paint Code

www.emanualpro.com



Canada 2000 Model

— Vehicle Identification Number

Manufacturer, Make and T
Type of Vehicle

JHL: HONDA MOTOR CO,, LTD
HONDA, Multipurpose
Passenger Vehicle (MPV}

Line, Body and Engine Type

RD1: CR-V/B20Z2

Body Type and Transmission Type
7: 5-door/6-speed Manual
8: 5-door/4-speed Automatic
Vehicle Grade (Series}

JHLRD17 4 * Y C800001

— Engine Number

B20Z2 - 2000001

Engine Type

B20Z2: 2.0 f DOHC Sequential Multiport
Fuel-injected engine

Serial Number

4:LX
B:EX
7:SE

Check Digit

Model Year
Y: 2000

Factory Code
C: Saitama Factory in Japan (Sayama)

Serial Number

— Transmission Number

MDMA - 2000001

Mot

Transmission Type

MDMA.: 4-speed Automatic
SBXM: 5-speed Manual

Serial Number
MDMA: 2000001~
SBXM: 2000001~

— Paint Code

Paint Code Color
B-96P Eternal Blue Pearl
B-92P Nighthawk Black Pearl
G-95P Clover Green Pearl
NH-552M Sebring Silver Metallic
R-81 Milano Red
YR-524M Naples Gold Metallic

— Vehicle ldentification Number
and Canadian Motor Vehicle
Safety Standard E/ertification.

www.emanualpro.com

COLOR LABEL
/ INT. COLOR

TYPEF
EXT. COLOR

—B-92P
KC S2B C2 C

Paint Cods
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Identification Number Locations

Vehicle Identification Number (VIN} G DO Vehicle identification Number {VIN)
. - - ; fl -‘

Transmission Number (Manual) Transmission Number {Automatic) Engine Number

www.emanualpro.com




Warning/Caution Label Locations

0 A: CABLE REEL CAUTION C: DRIVER MODULE WARNING
ISRS| A\ WARNING

INSTALLATION OF THE SRS CABLE REEL IS CRITICAL
TO THE PROPER OPERATION OF THE SRS SYSTEM.
REFER TO THE SERVICE MANUAL FOR DETAILED
INSTALLATION INSTRUCTIONS.

B: DRIVER MODULE DANGER

/A DANGER

EXPLOSIVE/FLAMMABLE

CONTACT WITH ACID, WATER OR HEAVY METALS
SUCH AS COPPER, LEAD OR MERCURY MAY

THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF

ACCIDENTALLY DEPLOYED, CAN SERIQUSLY HURT

OR KILL YOU.

e DO NOT USE ELECTRICAL TEST EQUIPMENT OR
PROBING DEVICES.
THEY CAN CAUSE ACCIDENTAL DEPLOYMENT.

¢ NO SERVICEABLE PARTS INSIDE. DO NOT
DISASSEMBLE.

# PLACE AIRBAG UPRIGHT WHEN REMOVED.

¢ FOLLOW SERVICE MANUAL iNSTRUCTIONS
CAREFULLY.

PRODUCE HARMFUL AND IRRITATING GASES OR
EXPLOSIVE COMPOUNDS. 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 MINUTES. IF GASES (FROM ACID
OR WATER CONTACT) ARE INHALED, SEEK FRESH
0 AIR. IN EVERY CASE, GET PROMPT MEDICAL
ATTENTION.

KEEP OUT OF REACH OF CHILDREN.

www.emanualpro.com

{cont'd)
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Warning/Caution Label Locations

(cont'd)

D: SRS WARNING (HOOD}

SUPPLEMENTAL RESTRAINT SYSTEM (SRS}

THIS VEHICLE 1S EQUIPPED WITH DRIVER AND FRONT
SEAT PASSENGER AIRBAGS.

ALL SRS ELECTRICAL WIRING AND CONNECTORS ARE
COLORED YELLOW.

TAMPERING WITH, DISCONNECTING OR USING
ELECTRICAL TEST EQUIPMENT ON THE SRS WIRING CAN
MAKE THE SYSTEM INOPERATIVE OR CAUSE ACCIDENTAL
FIRING OF THE INFLATOR.

E: STEERING COLUMN NOTICE (HOOD}

NOTICE
TO PREVENT SRS DAMAGE, REMOVE STEERING WHEEL
BEFORE REMOVING STEERING SHAFT CONNECTING BOLT.

F: MONITOR NOTICE

s WARNING

THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF
ACCIDENTALLY DEPLOYED, CAN SERIOUSLY HURT YOU.
FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

NOTICE [SRS|

* NO SERVICEABLE PARTS INSIDE.

* REFER TO SERVICE MANUAL FOR DETAILED
INSTRUCTIONS.

www.emanuﬂlro.com
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G: FRONT SEAT PASSENGER AIRBAG MODULE DANGER

A 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
DISPOSAL PROCEDURES REFER TO THE 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
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.

/N WARNING
THE AIRBAG INFLATOR IS EXPLOSIVE AND, IF
ACCIDENTALLY DEPLOYED, CAN SERIOUSLY HURT OR
KILL YOU.
e DO NOT USE ELECTRICAL TEST EQUIPMENT OR
PROEING DEVICES.
THEY CAN CAUSE ACCIDENTAL DEPLOYMENT.
e NO SERVICEABLE PARTS INSIDE. DO NOT DISASSEMBLE.
PLACE AIRBAG UPRIGHT WHEN REMOVED.
e FOLLOW SERVICE MANUAL INSTRUCTIONS CAREFULLY.

{U.S.A. '98 - 00 models)

WARNING

DEATH OR SERIOUS INJURY CAN OCCUR.

e CHILDREN 12 AND UNDER CAN BE KILLED BY THE
AIRBAG.

e THE BACK SEAT IS THE SAFEST PLACE FOR CHILDREN.

s NEVER PUT A REAR-FACING CHILD SEAT IN THE
FRONT.

+ SIT AS FAR BACK AS POSSIBLE FROM THE AIRBAG.

ALWAYS USE SEAT BELTS AND CHILD RESTRAINTS.

+ THE SRS MUST BE INSPECTED TEN YEARS AFTER IT IS
INSTALLED.

e THE DATE OF INSTALLATION IS SHOWN ON THE
DRIVER'S DOORJAMB.

J: FRONT PASSENGER AIRBAG WARNING
{U.S.A. ‘98 - 00 models)

WARNING

CHILDREN CAN BE KILLED OR INJURED BY THE
PASSENGER AIRBAG.

THE BACK SEAT IS THE SAFEST PLACE FOR CHILDREN 12
AND UNDER.

MAKE SURE ALL CHILDREN USE SEAT BELTS OR CHILD
SEATS.

K: FRONT SEATBELT TENSIONER WARNING

H: PASSENGER INFORMATION {U.S.A. model)
{U.S.A. "97 model}

rAlﬁBAG SEE OTHER SIDE. J

WARNING

EXPLOSIVE MATERIAL iNSIDE

YOU CAN BE SERIOUSLY HURT OR BURNED.

s DO NOT TAMPER OR DISASSEMBLE.
NO SERVICEABLE PARTS INSIDE.

e REFER TO SERVICE MANUAL FOR COMPLETE
INSTRUCTIONS.

{U.S.A. "98 - 00 models)

AIRBAG WARNING
FLIP VISOR OVER.

I: SRS INFORMATION
U.S.A. ‘97 model
Canada ‘97 - 00 models

CAUTION

TO AVOID SERIQUS INJURY:

e FOR MAXIMUM SAFETY PROTECTION IN ALL TYPES OF
CRASHES, YOU MUST ALWAYS WEAR YOUR SAFETY
BELT.

s DO NOT INSTALL REARWARD-FACING CHILD SEATS IN
ANY FRONT PASSENGER SEAT POSITION.

s DO NOT SIT OR LEAN UNNECESSARILY CLOSE TO THE
AIRBAG.

e DO NOT PLACE ANY OBJECTS OVER THE AIRBAG OR
BETWEEN THE AIRBAG AND YQURSELF.

e SEE THE OWNER'S MANUAL FOR FURTHER
INFORMATION AND EXPLANATIONS.

e THE SRS MUST BE INSPECTED TEN YEARS AFTER IT IS
INSTALLED.

e THE DATE OF INSTALLATION IS SHOWN ON THE
DRIVER'S DOORJAMB.

{cont'd)
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Warning/Caution Label Locations

(cont’d)
VACUUM HOSE ROUTING
DIAGRAM {(Under-hood
SRS WARNING Emissions Control Label)
Isee page 1-12} ENGINE COOLANT
INFORMATION
—_
SERVICE
INFORMATION
{Under-hocd
Emissions
Control Label)
STEERING J
COLUMN NOTICE —
(see page 1-12)
AIR CONDITIONING
INFORMATION
{Canada model)
BATTERY CAUTION

RADIATOR CAP
CAUTION

AIR CONDITIONING
INFORMATION

{U.S.A. model)

TIRE INFORMATION

www1em%uﬂf)ro.com



Under-hood Emissions Control Label

0 Emission Group ldentification
(1997 model)

Example:

VACUUM HOSE ROUTING DIAGRAM

TG EVAP

EVAP CONTROL TWO WAY VALVE
CANISTER o
EvAP PURGE CONTROL

SOLENDID VALVE

=
17277-PIF-ADD ™~

FRONT OF VEHICLE

FUEL PRESSURE

IMPORTANT VEHICLE INFORMATION

ENGINE FAMILY-VHNZ.01JGKEK .
DISPLACEMENT-2.0 LITER
EVAPORATIVE FAMILY-VHN1077BYMSP

CATALYST ‘ ‘

REFER TO SERVICE MANUAL FOR ADDATIONAL INFORMATION,

TUNE UP CONDITIONS:
ENGINE AT NORMAL OPERATING TEMPERATURE.
ALL ACCESSORIES TURNED OFF. COOLING FAN OFF,
TRANSMISSION IN NEUTRAL

NO OTHER ADJUSTMENTS NEEDED.

IDLE §§EED AUTOMATIC TRANSMIGSIGN [ 750+ 50 rprm
JGNITION TIMING ATTDLE [ 16+ 2 BIDC

1N 0.10 = 0.02 mm COLD
VALVELASH gy 0.18.¢ 0.02 mm COLD

TYPE NGK: ZFRGF-11 ND: KJ16CR-L11
SPARK PLUG

GAP 118 mm

THIS VEHICLE CONFORMS TOU.S. EPA REGULATIONS
APPLICABLE TO 1997 MODEL YEAR NEW LIGHT-DUTY TRACKS.

K+A 201JGKEE
‘ HONDA MOTOR CO., LTD. [
17215-P36-A01

LOADED UM TESTING OF PERMANENT FOUR-WHEEL DRIVE OR TRACTION CONTROL-EQUIFPED
VEHICLES MUST BE CONDUCTED ON A FOUR-WHEEL DRIVE SPEED SYNCHRONIZED
DYNAMOMETER.

OTHERWISE, A NON-LOADED TEST PROCEDURE MUST BE PERFORMED.

50ST (50 States):

THIS VEHICLE CONFORMS TO U.S. EPA AND STATE CF
CALIFORNIA REGULATIONS APPLICABLE TO 19987
MODEL YEAR NEW LIGHT DUTY TRUCKS.

49ST (49 States/Federal}):

THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS
APPLICABLE TO 1997 MODEL YEAR NEW LIGHT DUTY
TRUCKS.

CAL (California):

THIS VEHICLE CONFORMS TO U.S. EPA AND STATE OF
CALIFORNIA REGULATIONS APPLICABLE TO 1997
MODEL YEAR NEW TLEV LIGHT DUTY TRUCKS
PROVIDED THAT THIS VEHICLE IS ONLY INTRODUCED
INTO COMMERCE FOR SALE IN THE STATE OF
CALIFORNIA,

www.emanualpro.com

Engine and Evaporative Families

Engine Family: VHN2.0 ; ﬁJ GK
Model Year T
V: 1997
Manufacturer
HN: Honda
Displacement
Class

1: Light Duty Vehicle
Fuel System and Number of Valves
J: Electronic Sequential Multiport
Injection (three or more valves per
cylinder}
Fuel Type
G: Gasoline
Standard
F: 49 or 50 States Tier 1
K: 49 or 50 States Tier 1
1: California Tier 1
2: California TLEV
3: California LEV
4: California ULEV

e
T

K

Catalyst
E, F, G, H: Three Way Catalyst
OBD

K - T: OBD Equipped

Evaporative Family: VHN1077BYMBP

Model Year I—17 ﬁuw ] -|
V: 1997

Manufacturer
HN: Honda
Storage System
1: Canister
Canister Working Capacity {grams)
Canister Configuration
A: Plastic Housing (Closed Bottom}
B: Plastic Housing (Open Bottom)
Fuel System
Y: Fuel Injection
Fuel Tank
M: Metal

Standard
A: Current Evap
B: Enhanced Evap

Wild Card

1-15



FEAED

Under-hood Emissions Control Label

Emission Group Identification
(1998 model)

Example: T |
Model Year !
~
/ \ W 1998
PWHEN ADDING OR CHANGING THE COOLANT, USE EEBT]SOLUTION OF [FONOA RECOMENDED
ANT-FREEZE/COOLANT AND WATER. NEVER DILUTE THE COOLANT, OR THE LIFE OF THE Manufacturer Subcode
ENGINE MAY BE SERIDUSLY SHORTENED. HNX: HONDA
PREPLACE COOLANT AFTER {38 MONTHS10R [£5.000] MILES ([72,500] km), WHICHEVER COMES .
FIRST. .
THEREAFTER, REPLACE EVERY [TYEARS] OR [FR.000] MILES {[EE000] k), WHICHEVER COMES Family T\ype
FIRST. V;
PCHECK OR ADD COGLANT AT THE RESERVE TANK. NOT THE RADIATOR. LD
>FCR FURTHER INFORMATION ON THE CODLING SYSTEM READ THE OWNER'S MANLIAL. T: LDT
+ CHECK WITH YOUR HGNDA DEALER. .
Displacement
Sequence Characters

IMPORTANT VEHICLE INFORMATION

THIS VEHICLE CONFORMS TO L. S. EPA
REGULATIONS APPLICABLE TO 1998 MODEL toaraaren

Engine and Evaporative Families

Engine Family:

WHNXT 020 UF1

YEAR NEW LIGHT DUTY TRUCKS. A Evaporative Family: W HNX E0080 AAB
CATALYST T
TWGHOZS(2)/SFI/OBD I CERTIFIED ‘ LL cornmrvan Model Year
VALVELASH  IN:0.10 £ 0.0 mm WHNXT02.0UF1 -y ; W- 1998
i R ol '
IDLE $PEED %0350 pm | PROCEDURES) SO Manufacturer Subcode
201 — HNX: HONDA
TUNE UP CONDITIONS: ENGINE AT NORMAL OPERATING noe {7 Family Type
TEMPERATURE. ALL ACCESSGRIES TURNED OFF. COOLING E: EVAP
FAN OFF. TRANSMISSIGN IN NELTRAL. -
NO OTHER AGJUSTMENTS NEEDED. R: EVAP/ORVR
@ & — ——— Canister Work Capacity
\ L —|) Sequence Characters
HONDA MOTOR CO., LTD. P3F- A0
50ST (50 States):

THIS VEHICLE CONFORMS TO U.S. EPA AND STATE OF
CALIFORNIA REGULATIONS APPLICABLE TO 1998
MODEL YEAR NEW LIGHT DUTY TRUCKS.

49ST (49 States/Federal):

THIS VEHICLE CONFORMS TO U.S. EPA REGULATIONS
APPLICABLE TO 1998 MODEL YEAR NEW LIGHT DUTY
TRUCKS.

CAL (California):

THIS VEHICLE CONFORMS TO U.S. EPA AND STATE OF
CALIFORNIA REGULATIONS APPLICABLE TO 1998
MODEL YEAR NEW TLEV LIGHT DUTY TRUCKS
PROVIDED THAT THIS VEHICLE iS ONLY INTRODUCED
INTO COMMERCE FOR SALE !N THE STATE OF
CALIFORNIA.

www"ema?uaépro.oom
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Emission Group ldentification
(1999 model)

Example:
o~ =
! [-WHEN ADDING OR CHANGING THE COOLANT. USE [EfS0]SOLUTION OF

ANTI-FREEZE/COOLANT AND WATER, NEVER DILUTE THE COOLANT, OR THE LIFE OF THE
ENGINE MAY BE SERIOUSLY SHORTENED.
~REPLACE COOLANT AFTER [3 MONTHS |GR [45,000] MILES ([TZ.000 km), WHICHEVER COMES

FIRST.
THEREAFTER, REPLACE EVERY [ZYEARS) OR MILES (EE.H0G] k!, WHICHEVER COMES
FIRST.
-CHECK GR ADD COOLANT AT THE RESERVE TANK. NOT THE RADIATOR.
EOR FURTHER INFORMATION ON THE COOLING SYSTEM READ THE QWNER'S MANUAL.
» CHECK WITH YOUR HONDA DEALER.

IMPORTANT VEHICLE INFORMATION

THIS VEHICLE CONFORMS TO U. 5. EPA NLEV
REGULATIONS APPLICABLE TO 1999 MODEL
YEAR NEW TLEV LIGHT-DUTY TRUCKS AND
CALIFORNIA REGULATIONS APPLICABLE TO 1999
MODEL YEAR NEW TLEY LIGHT-DUTY TRUCKS.

CATALYST

TO CANISTER

TWCHOZSI2YSFI , |
VALVELASH  IN:0.10 £ 0.02 mm XHNXTO2.0UA2 . VAL PURGE ““E-'\J
(COLD) EX: 0.184 0.02 mm XHNXEDGB0AAB ;- o
SPARK PLUG GAP 10-1.1mm OBD! CERTIFIED u /'JJ 4
I0LE SPEED 730 + 50 rpm -

2.0L L SRssuee
o REQULATON

TUNE UP CONDITIONS: ENGINE AT NORMAL OPERATING 0
TEMPERATURE. ALL ACCESSORIES TURNED OFF. COOLING FroNT

FAN OFF. TRANSMISSION IN NEUTRAL.
NO OTHER ADJUSTMENTS NEEDED.

LOADED /M TESTING OF THIS VEHIGLE MUST BE COMDUCTED ON A FOUR WHEEL DRIVE SPEED
SYNCHRONIZED DYNAMOMETER. OTHERWISE, A NON-LOADED TEST PROCEDURE MUST BE PERF-

QORMED. —
201HGDDE
k &S 1
HONDA MOTQR €O, LTD. PHK - ADD

50 State TLEV + NLEV (Unrestricted)

THIS VEHICLE CONFORMS TO U.S. EPA NLEV
REGULATIONS APPLICABLE TO 1939 MODEL YEAR
NEW TLEV LIGHT DUTY TRUCKS AND CALIFORNIA
REGULATIONS APPLICABLE TO 1999 MODEL YEAR

NEW LIGHT DUTY TRUCKS.

1y,

Engine and Evaporative Families

Engine Family: XHNXTO02.0 %&2
Model Year -‘V T
X: 1999
Manufacturer Subcode
HNX: HONDA
Family Type
V: LDV
T:LDT
Displacement

Sequence Characters

Evaporative Family:

X HNX E0080 AAB

T11]

Model Year
X:1999
Manufacturer Subcode
HNX: HONDA
Family Type
E: EVAP
R: EVAP/ORVR
Canister Work Capacity
Sequence Characters

1-17
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Under-hood Emissions Control Label

. . age . . . ags
Emission Group Identification Engine and Evaporative Families ~
(2000 model)

Engine Family: Y HNX T 02.0 UA2
Example: T |_
Mcdel Year |
(/ \ Y: 2000
BWHEN ADDING OR CHANGING THE COOLANT. USE [BR/S01SOLUTION OF [RONDA RECOMERDED]
ANTIFREEZE/COGLANT AND WATER. NEVER DILUTE THE COOLANT, OR THE LIFE OF THE Manufacturer Subcode
ENGINE MAY BE SERIOUSLY SHORTENED. HNX: HONDA
-REFLACE COOLANT AFTER (EMONTHS0R MILES {FZZ00] k!, WHICHEVER COMES :
FIRST, _ Family Type
THEREAFTER, REPLACE EVERY [ZYEERS] OR MHLES ([EE.] km), WHICHEVER COMES V' LDV
FIRST. \
BCHECK OR ADD COOLANT AT THE RESERVE TANK. NOT THE RADIATOR. :
1FOR FURTHER INFGRMATION ON THE COCLING SYSTEM, READ THE OWNER'S MANLIAL T:LDT
« CHECK WITH YOUR HONDA DEALER. .
Displacement
Sequence Characters
IMPORTANT VEHICLE INFORMATION q
THIS VEHICLE CONFORMS TO U, S. EPA NLEV
REGULATIONS APPLICABLE TO 2000 MODEL . .
YEAR NEW TLEV LIGHT-DUTY TRUCKS AND Evaporatlve Fam||y: Y HNXEQ080 AAB
CALIFORNIA REGULATIONS APPLCABLETO 2000 | -1
MODEL YEAR NEW TLEV LIGHT-OUTY TRUCKS.
CATALYST Model Year
TWC/HO2S(2)/SFI Y: 2000
VALVELRSH  IN. 010t 008 mm | VARKTOL0070
1C0L0) EX:018:002mm | YHNXECOBLAAR Manufacturer Subcode
SPARK PLUG AP 10-1.1mm | 0BOI CERTIFIED HNX: HONDA
IDLE SPEED 7302 50 1pm .
201 Family Type
TUNE UP CONDITIONS: ENGINE AT NORMAL OPERATING E: EVAP
TEMPERATURE. ALL ACCESSORIES TURNED OFF. CODLING )
FAN OFF. TRANSMISSION IN NETRAL R: EVAP/ORVR
NO OTHER ADJUSTMENTS NEEDED. can ister wOrk capacitv
LOADED YM TESTING OF THIS VEHICLE MUST 3E COMDUCTED ON A FOUR WHEEL DRIVE SPECD Sequence Characters
SYNCHRONIZED DYNAMOMETER. OTHERWISE, ANON-LOADED TEST PROCEDURE MUST BE PERF-
ORMED.
' g ’ .-E'K | |
uonm MOTOR €O, LTD. PHK - AD1 )

50 State TLEV + NLEV {Unrestricted)

THIS VEHICLE CONFORMS TO U.S. EPA NLEV
REGULATIONS APPLICABLE TQ 2000 MODEL YEAR
NEW TLEV LIGHT DUTY TRUCKS AND CALIFORNIA
REGULATIONS APPLICABLE TO 2000 MODEL YEAR
NEW LIGHT DUTY TRUCKS.

wwx'.(irringlpro.com




Lift and Support Points

www.emanualpro.com

Lift and Safety Stands

When heavy rear components such as suspension, fuel tank, spare tire and tailgate are to be removed, place
additional weight in the trunk 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 cargo area can
assist with weight distribution.

1. Place the lift blocks as shown.
2 Raise the hoist a few inches (centimeters), and rock the vehicle to be sure it is firmly supported.
3. Raise the hoist to full height, and inspect the lift points for solid support.

NOTE: Use the same support points to support the vehicle on safety stands.

FRONT SUPPORT POINT LIFT BLOCKS REAR SUPPORT POINT

1-19




Lift and Support Points

Floor Jack “

1. Block the rear wheels when raising the front of the
vehicle; block the front wheels when raising the rear ® Always use safety stands when working on or under
of the vehicle. any vehicle that is supported by only a jack.
Place the blocks hehind and ahead of the wheels. ® Never attempt to use a bumper jack for lifting or

supporting the vehicie.

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

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

Front:

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

Rear:

JACK LIFT PLATFORM

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

www‘fnjaualpro.com



Towing

If the vehicle needs to he towed, call a professional
towing service. Never tow the vehicle behind another
vehicle 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.

Wheel 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 tires remain on the
ground. The vehicle's suspension and body can be
seriously damaged if this method of towing is attempted.
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. This methed of towing the CR-V is
unacceptable.

The only recommended way of towing the CR-V is on a
flat-bed truck. Two wheel drive CR-V's may also be
towed with all four wheels on the ground.

[ NoTicE |

Towing the four-wheel drive CR-V with only two
wheels on the ground will damage parts of the 4WD
system. If this vehicle is damaged, it should be towed
on a flat-bed truck or trailer.

If the 2 wheel drive CR-V is towed with all four wheels
on the greund, do the following:

Manual Transmission

® Release the parking brake.

o Shift the transmission in Neutral.

Automatic Transmission

e Release the parking brake.

Start the engine.

Shift to (D« position, then [N] position.

Turn off the engine.

[ NoTicE |

Improper towing preparation will damage the
transmission. Follow the above procedure exactly. If
you cannot shift the transmission or start the engine,
the vehicle must be transported on a flat-bed truck,

If the vehicle is towed with four wheels on the ground,
it is best to tow the vehicle no farther than 50 miles (80
km)}, and keep the speed below 35 mph {55 km/h).
Trying to lift or tow the vehicle by the bumpers will
cause serious damage. The bumpers are not designed
to support the vehicle's weight.

www.emanualpro.com

Front:

TOWING HOOKS and
TIE DOWN BRACKETS

Rear:

TIE DOWN BRACKET
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Service Precautions

Parts Marking Locations Q

To deter vehicle theft, certain major components are marked with the vehicle identification number {VIN). Original parts
will have self-adhesive labels or labels attached with a break-off bolt. Replacement body parts will have self-adhesive
labels, and replacement engine and transmission parts will be stamped with a code for spare parts.

NOTE:
¢ Be careful not to damage the parts marking labels during body repairs. Mask the labels before repainting.
¢ Label location letters without parenthesis indicate original parts. Letters with parenthesis indicate replacement parts.

A, (A} Engine

B, (B): Transmission

C, {C): Front Bumper

D, (D): Hood

E, (E): Tailgate

F, {F): Rear Bumper

G, (G): Front Fenders {Left and Right)

H, {H): Front Doors {Left and Right)

I, {I:  Rear Doors {Left and Right)

J, (J): Outer Side Panel (Left and Right)

(G) 1 J

H (H) ] W

www.emanualpro.com
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‘ Precautions for Real-time 4WD (Four-wheel Drive)

Under normal conditions, the vehicle is in 2ZWD (front-wheel drive). However, the system will instantly transmit
appropriate driving force to the rear wheels {depending on the driving force of the front wheels and the road conditons).

The Real-time 4WD-Dual Pump System does not have a manual switch to disable the 4WD system. Whenever service
work requires spinning the front or rear wheels with the engine, always lift up and support the vehicle so all four wheels
are off the ground (see page 1-19).
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Specifications

Standards and Service Limits ...............
Design Specifications ...............c.c..cc...

Body Specifications




Standards and Service Limits

— Engine Electrical — Section 4

MEASUREMENT STANDARD (NEW) SERVICE LIMIT

lgnition coil Rated voltage V 12

Primary winding resistance £ at 68°F {20°C) 0.63-0.77
Ignition wire Resistance at 68°F (20°C) k{2 25 max.

Firing order 1-3-4-2
Spark plug Type See Section 4

Gap 1.0 ~ 1.1 {0.039 - 0.043) _—
Ignition timing Atidle “BTDC 16 * 2 (Red)

Alternator belt*’

Deflection with 98 N {10 kgf, 22 |bf)
between pulleys

8.5-11.5{0.33 — 0.45) with used belt
5.5—8.0(0.22 - 0.31} with new belt

Belt tension N {kgf, tbf)
Measured with belt tension gauge

340 - 490 {35 -~ 50, 77 — 110} with used belt
690 — 880 {70 - 90, 150 - 200} with new belt

Alternator Output A tat 13.5 V, hot and 6,000 alternator rpm AT 95
M/T | 90
Brush length 10.5 (0.41} 1.5 (0.06}
Starting motor Output kW AT 1.1
Mica depth MT | 1.0 _
Commutator runout 0.5-0.8{0.02 -0.03) 0.2 (0.008)
Commutator O.D. 0-0.02 (0 - 0.0008} 0.05 (0.002}
Brush length 27.9-28.01(1.0984 - 1.1024) 27.0 (1.06)
Brush spring tension N (kgf, Ibf} 14.0-14.5(0.55 - 0.57) 9.0(0.35)

13.7-17.7 (1.40 - 1.80, 3.09 - 3.97)

— Cylinder Head/Valve Train — Section 6

*1 When using a new belt, adjust deflecticn to new value. Run the engine for 5 minutes then turn it off. Readjust deflection to used belt value.

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Compression 250 rpm and Nominal 1,230 (12.5, 178)
wide open throttle Minimum 930 (9.5, 135)
kPa (kgf/cm?, psi} Maximum variation | 200 (2.0, 28)
Cylinder head Warpage 0.05 {0.002)
Height 131.95 - 132.05 {5.195 - 5.199)
Camshaft End play 0.05 - 0.15 (0.002 — 0.006) 0.5 {0.02)
Camshaft-to-holder ail clearance 0.030 -0.069 {(0.0012 - 0.0027) 0.15 {D.006)
Total runout 0.03 {0.001) max. 0.04 (0.002)
Cam lobe height ‘87, "98 models IN 33.204 (1.3072) _—
EX | 33.528 (1.3200) ——
‘99, '00 modeis IN 33.716 (1.3274) _
EX | 33.528{1.3200) _
Valve Valve clearance (Cold}* IN 0.08 - 0.12 (0.003 - 0.005) e
EX | 0.16 - (.20 (0.006 - 0.008) e
Valve stem O.D. IN 6.580 - 6.590 (0.2591 - 0.2594) 6.55 (0.258}
EX | 6.550 - 6.560(0.2579 - 0.2583) 6.52 (0.257}
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 1.25 - 1.55 {0.049 - 0.061) 2.0(0.08)
EX | 1.25-1.551{0.049 - 0.061) 2.0 (0.08)
Stem installed height IN 40.765 — 41.235 {1.6049 - 1.6234) 41.485 {1.6333}
EX 42.765 - 43.235 {1.6837 - 1.7022) 43.485 (1.7120}
Vaive spring Free length IN 42.36 (1.668) _
EX 44.32 (1.745)
Valve guide 1.D. IN | 6.61-6.63(0.260 - 0.261} 6.65 {0.262}
EX | 6.61-6.63(0.260 - 0.261} 6.65 (0.262)
Installed height IN 13.75 - 14,25 {0.541 - 0.561) e
EX 15.75 - 16.25 {0.620 - 0.640) _—

*

www.§1ar2alpro.oom
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— Engine Block — Section 7

Unit of length: mm (in}

‘ MEASUREMENT STANDARD {NEW) SERVICE LIMIT
Cylinder block Warpage of deck surface 0.07 (0.003) max. 0.10 (0.004)
Bore diameter 84.00 - 84.02 (3.307 — 3.308) 84.07 (3.310)
Bore taper 0.05 {0.002)
Piston Skirt 0.0.*from bottom of skirt 83.98 - 83.99 {3.306 - 3.307) 83.97 (3.306)
Clearance in cylinder 0.01 - 0.04 (0.0004 - 0.0016} 0.05 {0.002)
Groove width (For ring) Top 1.240 - 1.250 {0.0488 - 0.0492) 1.26 (0.050)
Second 1.220 - 1.230 {0.0480 - 0.0484} 1.25 (0.049)
Qil 2.805-2.825{0.1104 - 0.1112) 2.84 (0.112}
Piston ring Ring-to-groove clearance Top 0.055 - 0.080 (0.0022 — 0.0031) 0.13 (0.005}
Second 0.035 — 0.060 (0.0014 - 0.0024) 0.13 (0.005}
Ring end gap Top 0.20 - 0.30 (0.008 - 0.012) 0.60 (0.024)
Second 0.40 - 0.55 (0.016 - 0.022) 0.70 (0.028)
Qil 0.20 - 0.50 {0.008 - 0.02() 0.70 (0.028)
Piston Pin o.Dn. 20.996 - 21.000 {0.8266 - 0.8268} —_—
Pin-to-piston clearance 0.010 - 0.017 (0.0004 - 0.0007) B
Connecting rod Pin-to-rod interference 0.015 - 0.032 {(0.0006 - 0.0013) R —
Small end bore diameter 20.968 - 20.981 {0.8255 - 0.8260} _
Large end bore diameter Neominal | 48.0(1.89)
End play installed on crankshaft 0.16 - 0.30 {0.006 - 0.012) 0.40 (0.016)
Crankshaft Main journal diameter
No. 1, 2, 4 and 5 journals 54.976 - 55.000 (2.1644 - 2,1654) —_—
No. 3 journal 54.970 - 54.994 (2.1642 - 2.1651) _
Rod journal diameter 44,976 - 45,000 (1.7707 - 1.7717) R ——
Taper 0.005 (0.0002} max. 0.010 (0.0004)
Out-of-round 0.005 (0.0002} max. 0.010 (0.0004)
End play 0.10 - 0.35 (0.004 - 0.014) 0.45{0.018)
Runout 0.03 (0.001} max. 0.04 {0.002}
Bearing Main bearing-to-journal oil clearance
No. 1, 2, 4 and 5 journals 0.024 - 0.042 {0.0009 — 0.0017) 0.06 (0.002}
No. 3 journal 0.030 - 0.048 (0.0012 - 0.0019} 0.06 (0.002}
Rod bearing-to-journal cil clearance 0.020 - 0.038 (0.0008 — 0.0015) 0.05 (0.002)

*1: 97, 98 models 15 mm (0.6 in}

‘99, ‘00 models 20 mm {0.8 in}

www.emanualpro.com
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Standards and Service Limits

— Engine Lubrication — Section 8

MEASUREMENT STANDARD (NEW) SERVICE LIMIT

Engine oil Capacity 4.6 {4.9, 4,0} for engine overhaul

£ (US gt, Imp gt} 3.8 {4.0, 3.3} for oil change, including filter

3.5(3.7, 3.1) for oil change, without filter

Gil pump Inner-te-outer rotor clearance 0.04 - 0,16 {0.002 - 0.0086) 0.20 (0.008)

Pump housing-to-outer rotor clearance 0.10 - 0.19 {0.004 - 0.007) 0.20 {0.008)

Pump housing-to rotor axial clearance 0.02 - 0.07 {(0.001 - 0.003} 0.15 (0.006)
Relief valve Pressure setting at engine oil temp. 176°F {80°C)

kPa (kgf/cm?, psi} At ldle 70 (0.7, 10) min.

At 3,000 rpm | 3401{3.5, B0} min.
— Cooling — Section 10
MEASUREMENT STANDARD (NEW}

Radiator Coolant capacity ¢ (US qt, Imp gt} AT | 591(86.2,5.2) for overhaul

Including engine, heater, 3.9 (4.1, 3.4} for coolant change

cooling line and reservoir M/T | 6.0(6.3, 5.3} for overhaul

Reservoir capacity: 4.0 (4.2, 3.5) for cooclant change

0.6¢ (0.83 US qt, 0.53 Imp qt)
Radiator cap Opening pressure  kPa (kgf/cm?, psi) 93-1231(0.95-1.25,14-18)
Thermostat Starts to open  °F {°C) 169 - 176 (76 - 80)

Fully open °F {°C} 194 {90)

Valve lift at fully open 8.0 (0.31) min.
Coaling fan Thermoswitch “ON” temperature °F {°C) 196 - 203 (91 - 95)

Thermoswitch “OFF” temperature °F {°C) Subtract 5 - 14 (3 - 8} from actual “ON” temperature

— Fuel and Emissions — Section 11

MEASUREMENT STANDARD (NEW)
Pressure regulator | Pressure with regulator vacuum hose disconnected
kPa (kgf/cm?, psi) ‘87, '98 models | 260 -310(2.7 - 3.2, 38 - 45)
‘99, ‘00 models | 270-320(2.8-3.3, 40 - 47)
Fuel tank Capacity ¢ (US gal, imp gal) 58 (15.3, 12.8)
Engine idle speed with headlights and cooling fan off rpm MT AT {[N] or [P] position)
‘97 model 750+ 50
98 model 750 £ 50 750 + 50
‘89, '00 models | 730+ 50 730 + 50
Fastidle rpm ‘97 model 1,600 * 200
98 model 1,500 + 200 1,500 + 200
‘99, '00 models | 1,600 + 200 1,600 + 200
Idle CO % 0.1 max.
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— Clutch — Section 12

Unit of length: mm {in}

(Mainshaft 4th

0. L

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Clutch pedal Pedai height to floor | 183 (7.20) —_—
Stroke 135 - 145 (5.31 - 8.71) _
Free play 7-22(0.28-0.87 E—
Pedal play 1-91{0.04-0.35) e
Disengagement height to floor | 72 {2.83) min.
Flywheel Clutch surface runout 0.05 (0.002) max. 0.15 (0.006}
Clutch disc Rivet head depth 1.2 - 1.7 {0.05- 0.07} 0.2 {0.01}
Thickness 8.4-9.110.33-0.36} 6.0 {0.24)
Pressure plate Warpage 0.03 {0.001) max. 0.15 (0.006}
Diaphragm spring finger alignment 0.6 {0.02) max. 0.8 (0.03)
— Manual Transmission — Section 13
MEASUREMENT STANDARD {NEW) SERVICE LIMIT
Transmission Capacity f (US qgt, Imp qt) 1.7 {1.8, 1.4} far oil change
fluid 2.1 (2.2, 1.8) for overhaul
Mainshaft End play 0.11 - 6.18 (0.004 - 0.007} Adjust
Diameter of ball bearing contact area {clutch side} 27.977 - 27.990 {1.1015 - 1.1020) 27.94 (1.100}
Diameter of needle bearing contact area 37.984 - 38.000 {1.4954 - 1.4961) 37.93 (1.493)
Diameter of ball bearing contact area
{transmission housing side) 27.987 - 28.000 (1.1018 - 1.1024} 27.94 {1.100)
Runout 0.02 {0.001} max. 0.05 (0.002)
Mainshaft 3rd and | 1D. 43.009 - 43.025 {1.6933 - 1.6939} 43.080 {1.6961)
4th gears End play 0.06 - 0.21 (0.002 - 0.008) 0.3 {0.01)
Thickness 3rd gear | 34.92 - 34.97 (1.375 - 1.377} 34.81(1.37)
4th gear | 31.42 - 31.47 (1.237 - 1.239} 31.3(1.23)
Mainshaft 5th 1.D. 43.009 - 43.025 {1.6933 - 1.6939} 43.080 {1.6961)
gear End play 0.06 - 0.21 {0.002 - 0.008) 0.3 (0.01)
Thickness 30.92 - 30.97 (1.217 - 1.219) 30.8(1.21}
Countershaft Diameter of needle bearing contact area 36.000 - 36.015{1.4173 - 1.4179} 35.95 (1.415)
Diameter of ball bearing and needle bearing contact 24,987 - 25.000 {0.9837 - 0.8843} 24.94 (0.882)
area
Diameter of 1st gear contact area 36.984 - 37.000 {1.4561 — 1.4567) 36.93 (1.454)
Runout 0.02 {0.001} max. 0.05 (0.002)
Countershaft 1st 1.D. 43.009 - 43.025 (1.6933 - 1.6939) 43.08 (1.696)
gear End play 0.06 - 0.18 {0.002 - 0.007) 0.23 {0.009)
Thickness 26.95 - 27.00 (1.061 - 1.063}
Countershaft 2nd 1.D. 47.009 - 47.025 (1.8507 - 1.8514) 47.08 {1.854)
gear End ptay 0.07 - 0.14 {0.003 - 0.006) 0.18 (0.007)
Thickness 28.92 - 28.97 (1.139 - 1.141}
Spacer collar 31.002 - 31.012 (1.2205 - 1.2209) 31.06 (1.223)

37.989 - 38.000 (1.4956 — 1.4961)

37.94 (1.494)

and 5th gears!} Length :{ B A | 56.45-56.55 (2.222 - 2.226)
B | 26.03 - 26.08 {(1.025 - 1.027} 26.011{1.024)
Reverse idler gear | 1.D. 20.016 - 20.043 (0.7880 - 6.7891) 20.09 (0.7909)
Gear-to-reverse gear shaft clearance 0.036 — 0.084 {0.0014 - 0.0033) 0.160 {0.0063)
Synchro ring Ring-to-gear clearance {ring pushed against gear) 0.85-1.10{0.033 - 0.043) 0.4 10.02)
Duai cone Clearance (ring pushed against gear)
synchro Quter synchro ring-to-synchro cone 0.5-1.00.02 - 0.04) 0.310.01)
Synchro cone-to-gear 0.5-1.0{0.02-0.04) 0.3 (0.01)
Quter synchro ring-to-gear 0.95 - 1.68 (0.037 - 0.066) 0.6 (0.02)
Shift fork Finger thickness 3rd/4th shift fork | 7.4 -7.61{0.29 - 0.30) _
Except ahove | 6.2-6.4{0.24-0.25)
Fork-to-synchro sleeve clearance 0.35 - 0.65 (0.074 - 0.026) 1.0 (0.039}

{cont’d)



Standards and Service Limits

— Manual Transmission (cont’d) — Section 13

MEASUREMENT STANDARD (NEW) SERVICE LIMIT
Reverse shift fork Pawl groove width 13.0-13.3(0.51 - 0.52) _
Fork-to-reverse idler gear clearance 0.5-1.1(0.02 - 0.04) 1.8 (0.07})
Grogve width™? atA 7.06-7.25(0.278 - 0.285) _
atB 7.4-7.7{0.29 - 0.30) _
Fork-to-5th/reverse shift shaft clearance*?
atA’ | 0.056-0.35(0.002-0.014) 0.5{0.02}
atB' | 0.4-0.8({0.02-0.03) 1.0 {0.04}
Shift arm A Shift fork diameter at contact area 12.9-13.0(0.508 - 0.512)
Shift arm A-to-shift fork shaft clearance 0.2 -0.5(0.008 - 0.0200 0.6 {0.024)
Shift arm C Shift arm C-to-shift arm B clearance 0.05 - 0.25 (0.002 - 0.01)
Diameter of shift arm B contact area 12.9-13.010.508-0.512) _
Select arm Select arm-to-shift arm A clearance 0.05-0.25 (0.002 - 0.01) E—
Diameter of shift arm A contact area 7.9-8.01(0.311-0.315} _
Select lever 0.D. 15.941 - 15.968 (0.6276 — 0.6287) _
Transmission housing clearance 0.032 - 0.086 (0.0013 - 0.0034) _
Shift lever 0.D. 15.941 - 15.968 (0.6276 - 0.6287) _
Shift arm cover clearance 0.032 - 0.127 (0.0013 - 0.0050) _
Differential Pinion shaft contact area [.D. 18.010 - 18.028 (0.7091 - 0.7098) E—
carrier Carrier-to-pinion shaft clearance 0.027 - 0.057 (0.0011 - 0.0022) 0.1 (0.004)
Driveshaft, intermediate shaft contact area |.D. 28.005 - 28.025 (1.1026 ~ 1.1033) _—
Carrier-to-driveshaft clearance 0.025 - 0.066 (0.0010 - 0.06026) 0.12 {0.005}
Carrier-to-intermediate shaft clearance 0.055 - 0.091 (0.0022 - 0.0036) 0.15 {0.0086)
Differential Backlash 0.05-0.15 {0.002 - 0.006) _—
pinion gear 1.D. 18.042 - 18.066 (0.7103 - 0.7113} _
Pinion gear-tc-pinion shaft clearance 0.059 - 0.095 {0.0023 - 0.0037) 0.15 {0.008)
Differential tapered roller bearing preload 1.4-25(14-26,12-23) Adjust
Starting torque  N-m (kgf.cm, Ibf-in}
Transfer Diameter of roller bearing contact area
Transfer shaft {driven gear side} 33.984 - 34.000 (1.337 - 1.339}) 33.93 (1.336)
Transfer shaft (middle of shaft) 27.977 - 27.990 (1.101 - 1.102} 27.92 (1.099)
Transfer drive gear 40.002 - 40.018 {1,575 - 1.576) 38.95 (1.573)
Transfer driven gear shaft {driven gear sids) 35.002 - 35.018 {1.378 - 1.379) 34.95 (1.376)
Transfer driven gear shaft {splined side} 26.975 - 26.988 {1.062 - 1.063) 26.92 {1.060)
Transfer gear backlash 0.086 - 0.16 {0.002 - 0.006) Adjust
Total starting torgue N-m (kgf-cm, Ibfin) 2.68 - 3.47 Adjust
(27.3-35.4,23.7-30.7
. . . . A
*1: Measuring points *2: Measuring points
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— Automatic Transmission — Section 14

Unit of length: mm (in)

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

‘ Transmission

Capacity ¢ {US gt, Imp qt) 4WD

6.8 {7.2, 6.0) for overhaul

Clutch disc thickness

1.88 - 2.00 (0.074 - 0.079)

fluid 2.9 {3.1, 2.6) far fluid change
2WD | 5.91{6.2, 5.2} for overhaul
2.712.9, 2.4} for fluid change
Hydraulic Line pressure at 2,000 rpm in [N] or [P! position 830 -8801(8.5-9.0, 120 - 130} 780 (8.0, 110)
pressure 1st clutch pressure at 2,000 rpm in [Dy position
kPa o 1st-hold clutch pressure at 2,000 rpm in (1] position
tkgficm?, psi) 2nd clutch pressure at 2,000 rpm in [2] pasition 800 -850 (8.2-8.7, 120 - 124} 760 (7.7, 110}
3rd clutch pressure at 2,000 rpmin position (797,
'98 models), or [D position with O/D OFF indicator
light ON {'99, ‘00 models)
4th clutch pressure at 2,000 rpm in D4 position (97,
‘98 models}, or [D] position with (/D OFF indicator
light OFF {'99, '00 models)
Stall speed rpm {Check with vehicle on level ground) 2,550 2,400 - 2,700
Clutch Clutch initial clearance st 0.65 - 0.85 (0.026 - 0.033)
2nd, 3rd, 4th 0.40 - 0.60 (0.016 - 0.024) —_
1st-hold 0.5-0.8(0.020-0.031) —_
Clutch return spring free length 1st, 2nd, 3rd, 4th | 31.11(1.22) 29.1 {1.15}
1st-held 34.6(1.36) 32.6(1.28}

Until grooves worn out

Clutch plate thickness 2nd, 3rd, 4th 1.95 - 2.05 (0.077 - 0.081) Discoloration
1st, 1st-hold 1.55 - 1.65 (0.061 - 0.065) Discoloration
Clutch end plate thickness Mark 1 2.05-2.10(0.081 - 0.083) Discoloration
{1st) 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 2.656-2.70{0.104 - 0.106}
Mark 8 2.75-2.801{0.108 - 0.110}
Mark 9 2.85-290(0.112 - 0.114} 4
Mark 10 2.95-3.00{0.116 - 0.118} Discoloration
Clutch end plate thickness Mark 6 2.65 - 2.60 {0.100 - 0.102} Discoloration
{2nd, 4th) Mark 7 2.65-2.70 (0.104 - 0.106) J
Mark 8 2.75-2.80(0.108 - 0.110}
Mark 9 2.85-29010.112-0.114)
Mark 10 2.95-3.00(0.116 -0.118}
Mark 11 3.05-3.10(0.120 - 0.122)
Mark 12 3.15-3.20(0.124 - 0.126)
Mark 13 3.25-3.30(0.128 - 0.130)
Mark 14 3.35-3.40(0.132 - 0.134)
Mark t5 3.45-3.50(0.136 - 0.138)
Mark 16 3.55 - 3.60(0.140 - 0.142)
Mark 17 3.65--3.70(0.144 - 0.146) Discaloration
Clutch end plate thickness Mark 8 2.75-2.80{0.108 - 0.110} Discoloration
{3rd) Mark 9 2.85-2901{0.112-0.114)
Mark 10 2.95-3.0010.116-0.118)
Mark 11 3.05-3.101{0.120- 0.122)
Mark 12 3.16-3.2010.124 - 0.126)
Mark 13 3.256-3.30{0.128 - 0.130)
Mark 14 3.35-3.40{0.132 - 0.134)
Mark 15 3.45-3.501{0.136 - 0.138)
Mark 16 3.55 - 3.60 {0.140 - 0.142) i
Mark 17 3.65-3.701{0.144 - 0.146) Discoloration
Clutch end plate thickness Mark 1 2.05-2.10{0.081 - 0.083) Discoloration
(1st-hald) 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)
No mark | 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) Discoloration
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Standards and Service Limits

— Automatic Transmission (cont’d)— Section 14

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 (torque converter housing side}
Cn cauntershaft 3rd gear
On countershaft 4th gear
On countershaft reverse gear collar
On countershaft 1st gear collar
On sub-shaft {transmission housing side)
On sub-shaft 4th 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 sub-shaft 4th gear
On reverse idler gear
Reverse idler gear shaft holder .D.
End play
Mainshaft 1st gear
Mainshaft 2nd gear
Mainshaft 4th gear
Countershaft 1st gear
Countershaft 3rd gear
Countershaft 4th gear
Sub-shaft 4th gear
Reverse idier gear
Countershaft reverse gear
Selector hub O.D.
Mainshaft 4th gear collar length
Mainshaft 4th gear collar flange thickness
Mainshaft 1st gear collar length

23.980 - 23.993 (0.9441 - 0.9446}
35.975 - 35.991 (1.4163 - 1.4168}
31.975-31.991 (1.2589 — 1.2595}
30.975 - 30.991 (1.2195 - 1.2201}
36.004 - 36.017 (1.47175 - 1.4180}
35980 - 35.996 (1.4165 - 1.4172}
27.980 - 27.993 (1.1016 - 1.1021}
31.976-31.991 (1.2689 - 1.25695}
31.975 - 31.991 (1.2589 - 1.2695}
25.991 - 26.000 (1.0233 - 1.0236}
22.9935 - 23.0065 (0.9053 - 0.9058}
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}
32.000 - 32.016 (1.2598 - 1.2605}
18.007 - 18.020 (0.7089 - 0.7094}
14.416 - 14.434 (0.5676 - 0.5683}

0.05 - 0.16 {0.002 -- 0.0086)
0.05 - 0.13 (0.002 - 0.005)

0.05 - 0.16 {0.002 - 0.008)

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 - 0.17 {0.002 - 0.007)
0.05 - 0.18 {0.002 - 0.007}
0.10 - 0.25 (0.004 - 0.010)
51.87 - 51.80 (2.042 - 2.043)
49,50 ~ 49,65 (1.9488 - 1.9508)
4.435 - 4525 (0.1746 - 0.1781)
27.00 - 27.05 {1.063 - 1.065}

Wear or damage

Wear or damage

Wear or damage
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Countershaft distance collar length

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})
38.87 - 38.90 (1.530 - 1.631)
38.92 - 38.95 (1.532 - 1.533)

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
Sub-shaft 4th gear collar length

Sub-shaft 4th gear collar flange thickness

21,16 - 21.20 (0.8327 - 0.8346)
14.5 - 14.6 (0.571 - 0.575})

2.4-2.61{0.094 -0.102)
14.5 - 14.6 (0.571 - 0.575)
2.4-26(0.094-0.102}
24.0 - 24.1 (0.945 - 0.949)
2.95-3.10(0.116 - 0.122)

T
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— Automatic Transmission — Section 14

Unit of length: mm {in}

MEASUREMENT

STANDARD (NEW)

SERVICE LIMIT

Transmission

Mainshaft 2nd gear thrust washer thickness

3.97 - 4.00 (0.156 - 0.157)
4.02 - 4.05 {0.158 - 0.158)
4.07 - 410 {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 - 4.451(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
Sub-shaft 4th gear thrust washer

295 -3.05(0.116 - 0.120)
2.43 - 2,50 {0,096 - 0.098)
4.95-5.00 (0.195 - 0.197)
2.93-3.00(0.115-0.118)

Wear or damage

Wear or damage

One-way clutch contact area 1.D.

Countershaft 1st gear

Parking gear
Mainshaft feed pipe A, 0.D. {at 15 mm from end}
Mainshaft feed pipe B, 0.D. (at 30 mm from end)
Countershaft feed pipe 0.D. {at 15 mm from end)
Sub-shaft feed pipe O.D. (at 15 mm from end)
Mainshaft sealing ring thickness

{29 mm and 35 mm)
Mainshaft bushing 1.D.

83.339 - 83.365 (3.2810 - 3.2821)
66.685 - 66.698 (2.6254 - 2.6258)

8.97 - 8.98 {0,363 - 0.354)
5.97 — 5.98 {0.2350 - 0.2354)
7.97 -7.98(0.3138 - 0.3142)
7.97 -7.98(0.3138 - 0.3142)
1.87 -1.97 (0.074 - 0.078)

6.018 - 6.030 (0.2369 - 0.2374}

Wear or damage
Wear or damage
8.95 10.3562)
5.95 {0.234)
7.95{0.313)
7.95{0.313)
1.82 {0.072)

6.045 (0.2380)

Mainshaft bushing 1.D. 9.000 - 9.015 (0.3543 - 0.3549} 9.03 {0.356)
Countershaft bushing 1.D. 8.000 - 8.022 (0.3150 - 0.3158} 8.03{0.316)
Sub-shaft bushing I.D. 8.000 - 8.022 {0.3150 — 0.3158} 8.03 {0.316}
Mainshaft sealing ring groove width 2.025 - 2.075 {0.0797 - 0.0811} 2.095 {0.082)
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 (0.004 - 0.005} E—
Driven | 0.0350 - 0.0625 (0.001 - 0.002)
ATF pump driven gear |.D. 14.016 — 14.034 (0.5518 - 0.5525) Wear or damage
ATF pump driven gear shaft O.D. 13.980 ~ 13.930 (0.5504 - 0.5508) Wear or damage
Regulator Sealing ring contact area L.D. 35.000 — 35.025 (1.3780 - 1.3782) 35,050 (1.3799)
valve body
Stator shaft Inside of diameter of bearing contact area
On torque converter side 27.000 - 27.021 {1.063 - 1.064} Wear or damage
On ATF pump side 29.000 - 29.013 (1.1417 - 1.1422) Wear or damage
Shifting device and | Reverse shift fork finger thicknass 5.90-6.00{0.232 - 0.236) 5.40 (0.213}
parking brake con- | Parking brake pawl
trol Parking gear Wear or other defect
Servo body Shift fork shaft bare I.D. 14.000 — 14.010 (0.5512 - 0.5516) _—
Shift fork shaft valve bore I.D. 37.000 - 37.039 (1.4567 - 1.4682) 37.045 (1.4585)
Differential Pinion shaft contact area .D. 18.010 - 18.028 (0.709 - 0.710}
carrier Carrier-to-pinion shaft clearance 0.023 - 0.057 {0.001 - 0.002) 0.1 {0.004)
Driveshaft/intermediate shaft contact are .D. 2WD | 26.025 - 26.045 (1.0246 - 1.0254)
4AWD | 28.025 -28.045 ({1.103 - 1.104)
Carrier-to-driveshaft clearance 0.045 - 0.086 {0.002 — 0.003) 0.12 (0.005}
Carrier-to-intermediate shaft clearance 0.075 - 0.111 {0.003 - 0.004) 0.15 {0.006)
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 0.055 - 0.095 {0.0022 - 0.0037) 0.15 (0.006)
Set ring-to-bearing cuter race clearance 0-0.15 (0 - 0.006) Adjust
Transfer Diameter of rotler bearing contact area
Transfer shaft (transfer gear side) 38.485 - 38.500 {1.515 - 1.516) 38.43 (1.513)
Transfer shaft (middle of shaft) 27.977 -27.990 (1.101 - 1.102) 27.92 (1.099)
Transfer drive gear 40.002 - 40.018 {1.575 - 1.576) 39.95 (1.573)
Transfer driven gear shaft (driven gear side} 35.002 - 35.018 {1.378 - 1.379) 34.95 (1.376)
Transfer driven gear shaft {splined side) 26.975 - 26.988 {1.062 - 1.083} 26.92 (1.060)
Transfer gear backlash 0.060 — 0.160 (0.002 - 0.006) Adjust
Total starting torque N-m {kgf-cm, Ibf-in) 2.68-3.47 Adjust

(27.3-35.4,23.7-30.7)
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Standards and Service Limits

— Automatic Transmission (cont'd) — Section 14

kPa (kgffem?, psi)

STANDARD (NEW)
MEASUREMENT
Wire Dia. 0.D. Free Length No. of Coils
Springs Regulator valve spring A 1.8{0.071) 147 {0.579) 87.8 (3.457) 165
Regulator valve spring B 1.8 {0.071) 9.6 (0.378) 44.0(1.732) 11.0
Stator reaction spring 4.5 {0.177) 35.4 {1.384) 30.311.193) 1.9
Modulator valve spring 1.4 {0.055) 9.4 (0.370) 35.0{1.378) 10.9
Torque converter check valve spring
97 model 1.1 (0.043) 8.4 (0.331} 36.4 {1.433) 12.0
'98 — 00 models 1.2 {0.047) 8.4 (0.331} 32.4 {1.276) 12.7
Cooler relief valve spring 1.0 (0.039) 8.4 (0.331} 33.8{1.331} 8.2
Relief valve spring 1.1 (0.043) 8.6 (0.339} 37.1{1.461} 13.4
2nd orifice control valve spring 0.7 (0.028} 6.6 (0.260) 34.8 (1.370} 22.0
1-2 shift valve spring 0.9 (0.035) 7.6 (0,299} 41,3 (1.626} 16.3
2-3 shift valve spring 0.9 (0.035) 7.6 {0.299) 57.0 (2.244} 26.8
3-4 shift valve spring 0.9 (0.035) 7.6 (0.299) 57.0 (2.244} 26.8
1st accumulator spring 2.110.083) 16.0 {0.630) 89.1 (3.508} 16.2
4th accumulator spring B 2.31(0.091) 10.2 {0.402} 51.6 {2.031) 13.8
4th accumulator spring A 2.610.102) 17.0 (0.669} 88.4 (3.480) 14.2
2nd accumulator spring A 2.4 {0.084) 29.0{1.142} 39.0{1.535) 29
3rd accumulator spring A 2.8{(0.110) 17.5 {0.689} 94.3 (3.713) 159
2nd accumulator spring B 1.6 (0.063) 9.0 (0.354) 20.7 {0.815) 6.1
3rd accumulator spring B 2.1 {0.083) 31.0(1.220) 38.2 {1.504) 2.6
3rd sub accumulator spring 2.7 {0.1086) 17.0 (0.669) 38.0(1.535) 6.3
2ngd accumulator spring C 2.2 {0.087) 14.51{0.571) 68.0 {2.677) 13.8
Lock-up shift valve spring 0.9 {0.03%) 7.6 {0.299) 73.7 {2.902) 320
Lock-up timing valve spring 0.9 (0.035) 8.11{0.319) 81.4 (3.205) 478
Lock-up control valve spring 0.7 {0.028} 6.6 {0.260) 38.0 (1.496) 14.1
3-4 orifice control valve spring 0.6 {0.024} 6.6 {0.260) 37.9 (1.492) 316
Servo control valve spring 1.0 {0.039}) 8.1{0.319) 52.1(2.067) 208
CPB valve spring 0.9 (0.035}) 8.110.319) 47.2 (1.858) 18.3
4th exhaust valve spring 0.9 {0.035} 6.1 {0.240) 36.4 (1.433) 19.5
~ Differential {4WD) — Section 15
MEASUREMENT STANDARD (NEW)
Differential Capacity f (US qt, Imp qt} 1.2 {1.3, 1.1} at overhaul
fluid 1.0 {1.1, 0.9} at fluid change
— Steering — Section 17
MEASUREMENT STANDARD (NEW)
Steering wheel Rotational play at steering wheel circumference 0-1010-0.39)
Starting load at steering wheel circumference
N {kgf, Ibf} Engine running | 29 (3.0, 6.6}
Gearbox Angle of rack-guide-screw loosened from locked position
‘97, '98 models | 10°+ 5°
’99, '00 models | 20° MAX.
Pump Pump pressure with shut-off valve closed 6,900 - 7,800 {70 - 80, 995 - 1,138)

Power steering
fluid

Recommended fluid
Fluid capacity
£ {US gt, Imp gqt)

For overhaul
For reservoir

Honda power steering fluid.
0.85 (0.90, 0.75)
0.4 {0.42, 0.35)

Power steering
belt*

Deflection with 98 N (10 kgf, 22 1bf}
between pulleys

11.0 — 14.5 (0.43 — 0.57} with used belt
7.5 - 10.0 (0.30 - 0.40) with new belt

Belt tension N {kgf, Ibf}
Measured with belt tension gauge

390 - 540 (40 - 55, 88 - 121} with used belt
740 - 880 (75 - 90, 165 - 198) with new belt

* When using a new belt, adjust deflection or tension to new values. Run the engine for & minutes then turn it off.
Readjust deflection or tension to used belt values.
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Unit of length: mm {in}

— Suspension — Section 18

Outward wheel

MEASUREMENT STANDARD (NEW)
Wheel alignment Camber Front 0°00" + 1°
Rear -1°00" £ 1°
Caster Front 2°10" £ 1°
Total toe Frant 0£3(01/8)
Rear IN 2% (1/16 £ 1/16}
Front wheel turning angle Inward wheel 37°00" £ 2°

31°30° {Reference)

Wheel bearing End play Front 0 - 0.05 {0 - 0.002}
Rear 0 -0.05 {0 - 0.002)
STANDARD (NEW) SERVICE LIMIT
Wheel Rim runout Alurmninum wheel Axial 0-0.710-0.03) 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}
— Brakes — Section 19
MEASUREMENT STANDARD (NEW)
Parking brake Play in stroke at 196 N (20 kgf, 44 |bf) To be locked when pulled: 2 - 6 notches
lever lever force
Foot brake pedal Pedal height {with floor mat removed) M/T | 155 {6 1/8)
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)
STANDARD (NEW) SERVICE LIMIT
Disc brake Disc thickness Front ‘97, '98 models | 22.9-23.1(0.902 - 0.909) 21.0(0.83)
‘g9, '00 models | 23.6-23.8 (0.929 - 0.937) 21.0 {0.83)
Disc runout Front 0.10 (0.004)
Disc parallelism Front | ——— 0.015 (0.0006}
Pad thickness Front | 10.5-11.51(0.41-0.45) 1.6 (0.06)
Rear brake drum 1.D. 219.9 - 220.0 {8.657 - 8.661) 221.0 (8.701)
Lining thickness 3.9-45{0.15-0.18) 2.0{0.08)
— Air Conditioning — Section 22
MEASUREMENT STANDARD {NEW)

Air conditiching

Lubricant type:

Stator coil resistance at 68°F (20°C) 2
Pulley-to-pressure plate clearance

system KEIHIN SP-10 {P/N 38897 - P13 - AD1AH or 38899 -
P13 - A01)
Lubricant capacity Condenser 25 {5/6, 0.9}
mf {fl oz, Imp o02) Evaporator 4011314
Line or hose | 10{1/3, 0.4}
Receiver 10 {1/3, 0.4}
Compressor Lubricant type: SP-10
{KEIHIN) Lubricant capacity mf {fl oz, imp oz} 130%3" (4 1/3"5°, 4.65°7)

3.06-3.35
0.5+ 0.15 (0.02 + 0.006)

Compressor belt*

Deflection with 98 N (10 kgf, 22 ibf}
between pulleys

7.5 -10.5 (0.30 ~ 0.41) with used bhelt
5.0 - 7.0{0.20 - 0.28) with new belt

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

390 - 540 (40 — 55, 88 - 120) with used belt
740 - 880 (75 — 90, 170 - 200} with new belt

* When using a new beit, 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 4,510 mm 177.6in
Overall width 1,750 mm 68.9 in
Overall height 1,608 mm 63.31in
Wheelbase 2,622 mm 103.2in
Track Front 1,533 mm 60.4 in
Rear 1,534 mm 60.4 in
Seating capacity 5 {five)
WEIGHT {USA) Gross vehicle weight rating (GVWR) 4,165 |bs
WEIGHT {CANADA) Gross vehicle weight rating {GVWR) 1,900 kg
ENGINE Type Water-cooled, 4-stroke DOHC
gasoline engine
Cylinder arrangement Inline 4-cylinder, transverse
Bore and stroke 84.0 x 89.0 mm 331x350in
Displacement 1,973 cm® (mf) 120 cu-in
Compression ratio ‘97, "98 models 9.2
’99, '00 models 9.6
Valve train Belt driven, DOHC
4 valves per cylinder
Lubrication system Forced and wet sump, trochoid pump
Gil pump displacement at 6,000 engine rpm 50 ¢ {53 US qt, 44 Imp qt¥minute
Water pump displacement at 7,600 engine rpm 140 £ {148 US qt, 123 Imp gtl/minute
Fuel required UNLEADED gasoline with 86
Pump Octane Number or Higher
STARTER Type Pianetary gear reduction
Normal output AT 1.1 kW
M/T: 1.0 kW
Nominal voltage 2V
Hour rating 30 seconds
Direction of rotation Clockwise as viewed from gear end
Weight 3.7kg 8.2 lbs Approx.
CLUTCH Clutch type M/T Single plate dry, diaphragm spring
AT Torque converter
Clutch facing area M/T 203 cm? | 31.5 sg-in
TRANSMISSION Transmission type M/T Synchronized 5-speed forward, 1 reverse
AT Electronically controlied
4-speed automatic, 1 reverse
Primary reduction Direct 1:1
Type Manual transmission
Gear ratio 1st 3.500 *1:'97 - 93 models
2nd 1.956 *2:'00 model
3rd 1.344
4th 1.071
5th 0.812
Reverse 3.000%, 3.461%2
Final reduction Gear type Single heiical gear
Gear ratio 4.562
Transfer 0.434
Rear differential 2,533
Type Automatic transmission
Gear ratio 1st 2722
2nd 1.516
3rd 1.079
4th 0.711
Reverse 1.955
Final reduction Gear type Single helical gear
Gear ratio 4.357
Transfer 0.393
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ITEM METRIC ENGLISH NOTES
AIR CONDITIONING | Cooling capacity 3,520 Kcal/h 14,000 BTU/h
Compressor Type/manufacturer Scroll/KEIHIN
No. of cylinder
Capacity 85.7 mé /rev | 5.23 cu-injrev
Max. speed 10,000 rpm
Lubricant capacity 130 mé | 41/31l oz
Lubricant type SP-10
Condenser Type Corrugated fin
Evaporator Type Corrugated fin
Blower Type Sirocco fan
Motor input 200 Wnz2v
Speed control 4-speed
Max. capacity 440 m3h | 15,500 cu-ft/h
Temperature controf Air-mix type

Compressor clutch Type Dry, single plate, poly-V-belt drive
Power consumption 40 W max./12V At 68°F (20°C)
Refrigerant Type HFC-134a {R-134a)
Quantity 700 -% g | 24.7 S5 02
STEERING SYSTEM | Type Power assisted, rack and pinion
Overall ratio 16.3
Turns, lock-to-lock 3.1
Steering wheel diameter 380 mm | 15.0 in
SUSPENSION Type Front Independent double wishbone, coil spring
with stabilizer
Rear Independent double wishbone, coil spring
with stabilizer
Shock absorber Front and Rear | Telescopic, hydraulic nitrogen gas-filled
WHEEL ALIGNMENT | Camber Front 0°
Rear =1°00"
. Caster Front 2°10'
Total toe Front 0mm Qin
Rear In2 mm ‘ in 1/16 in
BRAKE SYSTEM Type Front Power-assisted self-adjusting
ventilated disc
Rear Power-assisted self-adjusting drum
Pad surface area Front 49¢cm?x 2 7.6sg-inx2
Lining surface area Rear 73emix2 ‘ 11.3 5q-in x 2 Drum brake
Parking brake Type Mechanical actuating, rear two wheel brakes

In under-dash fuse/relay box
In under-hood fuse/reiay box

In under-hood ABS fuse/relay box
Headlights
Front turn signali lights

Front parking lights
Front side markers lights
Rear side marker lights
Rear turn signal lights
Brake/parking lights
Back-up lights

Ceiling lights {front/rear)
License plate light
Spotlights

High mount brake light
Ignition key light
Ashtray light

Gauge lights

Indicator lights
lllumination and pilot lights
Heater illumination lights

TIRE Size and pressure See tire information label.
ELECTRICAL Battery 12 vV - 36 AH/5 HR
Starter 12V -1.0, 1.1 kW
Alternator 12V-100 A
Fuses

TH5A,10A, 16 A, 20A
7.5A, 10A, 15A 20A, 30 A, 40 A
100 A
75A, 20A,40A
12V — 60/55 W
12V - 21 W (97 model},
12V - 27 W {'98 - 00 models)
12 V-5 W {"97 model}, 3 CP ("98 - 00 models)
12V-8W
12v-~3CP
f2V-21W
122V-216/W
12V -21CP (18 W)
12V -8W
12V-8W
12V -5W
12V-21W
12V-14W
12V-1.4W
12V-14W,3W,3.4W
12V-084W, 112W, 1.4 W, 3W, LED
12V -0.84 W, 1.4 W, LED
12V-1.4W
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Lubrication Points

For the details of lubrication points and type of lubricants to be applied, refer to the illustrated index and various work pro-
cedures {such as Assembly/Reassembly, Replacement, Overhaul, Installation, etc.) contained in each section.

NO. LUBRICATION POINTS LUBRICANT

Engine APl Service Grade: Use SJ “Energy Conserving” 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.

Transmission Manual Genuine Honda MTF*!
2 Automatic Genuine Honda Premium Formula Automatic Transmission Fluid
(ATF)*2
3 | Rear differential Genuine Honda CVT Fluid
4 Brake line {includes ABS line) Genuine Honda DOT 3 Brake Fluid*3
5 | Clutch Line Brake fluid DOT 3 or DOT 4*2
6 Shift lever pivots (Manual transmission) Grease with molybdenum disulfide
7 Release fork (Manual transmission) Urea Grease UM264 P/N 41211 - PY5 - 305
8 | Power steering gearbox Steering grease P/N 08733 - BO70E
9 | Throttle cable end (Dashboard lower panel hole} Silicone grease

10 Thraottle cable end {Throtite link)
11 Brake master cylinder pushrod
12 Pedal linkage

13 Battery terminals

14 | Fuelfill lid

15 | Clutch master cylinder pushrod

Multi-purpose grease

16 Hood hinges and hood lack
17 Tailgate hinges

18 | Hatch glass hinges Honda White Lithium Grease
18 Door hinges, upper and lower
20 | Door opening detent

21 Caliper Piston seal, Dust seatl,
Caliper pin, Piston Silicone grease
22 | Shift cable and select cable {(Manual transmission)

23 Brake line joints (Front and rear wheelhouse) Rust preventives
24 | Power steering system Genuine Honda Power Steering Fluid**

Air conditioning compressor Compressor oil: SP-10 (P/N 38897 - P13 - A01AH or
25 38899 - P13 - AD1)

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

API SERVICE LABEL APl CERTIFICATION SEAL Recommended Engine Oil
Engine oil viscosity for ambient temperature ranges

-20 0 20 40 60 80 100°F

—_L 1 i I

L - J
-3 20 10 0 10 20 30 40C

*1: Always use Genuine Honda Manual Transmission Fluid {MTF). Using motor cil 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 nen-Honda ATF can affect
shift quality.

*3: Always use Genuine Honda DOT 3 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. Using any other type of power steering fluid or automatic transmis-
sion fluid can caused increased wear and poor steering in cold weather.
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NOTE: Lubricate all hinges, latches, and locks once a year.
in corrosive areas, more frequent lubrication is necessary.
We recommend Honda White Lithium Grease.
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Maintenance Schedule (for 1997 Model)
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Maintenance Schedule (for 1997 Model)

Severe Conditions
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Maintenance Schedule (for 1998 - 2000 Models)

Normal Conditions
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Maintenance Schedule (for 1998 - 2000 Models)

Severe Conditions
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Engine Electrical

Special Tools ........coveevininnniv i 4-2
Starting System
Component Location Index ............ 4-3
Circuit Diagram ............ccvvienvinenena 4-4
Starter Test ....ccocoeeec e 4-5
Starter Solenoid Test ............ccoieeee 4-6
Starter Replacement ........cccccoeeneeee 4-7
Field Winding Test ...........ccoccvinnnnnns 4-7
Starter Overhaul ......cccovveverri e, 4-8
Brush Inspection ........cccooevirinnniiinn 4-9
Overrunning Clutch Inspection ...... 4-9
Armature Inspection and Test ........ 4-10
Brush Holder Test .............ceceeiinnne 4-12
Starter Reassembly ...........c..ccccenns 4-12
Performance Test .........ccoecreecinieees 4-13
Ignition System
Component Location Index ............ 4-14
Circuit Diagram ..........ccccovveimnnninnnne 4-15
Ignition Timing Inspection and
Setting ..o 4-16
Distributor Replacement ................. 4-17
Distributor Overhaul ..............cccoeene 4-18
{gnition Control Module (ICM) Input
TSt oo e e 4-19
Ignition Coil Test ......cccccr v 4-20
Ignition Wire Inspection and
TeSt e 4-20
Spark Plug Inspection ...........occeeenee 4-21
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Charging System

Component Location Index ............ 4-22

Circuit Diagram ......c.ooccvivciniiniinnin 4-23
Troubleshooting ... 4-24
ARternator Replacement ................. 4-30
Alternator Overhaul ...............c......... 4-31
Rectifier Test .......coocviiiminieniniennnns 4-32
Alternator Brush Inspection ........... 4-32
Rotor Slip Ring Test .............cocoee 4-33
Stator Test ....cccoecece v it 4-33
Alternator Belt Inspection and
Adjustment ............ccciiiiiinnnn 4-34

Cruise Control

Component Location Index ............ 4-36

Circuit Diagram .......ccccccvvviininneennn, 4-37
Control Unit Input Test ................... 4-38
Main Switch Test/Replacement ..... 4-40
Set/Resume Switch Test/

Replacement ..........ccceeeernnninenn 4-40
Actuator Test .....ccoccveeiiiiiccinirnnininn 4-41
Actuator Replacement .................... 4-42
Actuator Cahle Adjustment ............ 4-43
Clutch Switch Test ......ccccccriienin 4-43
Brake Switch Test ......ccccocmineicniinn. 4-44
Actuator Solenoid Test .................. 4-44
Actuator Disassembly ..................... 4-45
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Special Tools

Ref. No. Tool Number Description Qty Page Reference
O AST73X — 041 - XXXXX Vacuum Pump/Gauge, 0 - 30 in.Hg. 1 4-41
*2 07JGG - 001010A Belt Tension Gauge 1 4-34
) 07PAZ - 0010100 SCS Service Connactor 1 4-16
* Included in the Belt Tension Gauge Set, T/N 07JGG - 001000A
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Starting System

- 4+
ENGINE

Component Location Index

CLUTCH INTERLOCK

SWITCH (M/T)

BATTERY Test, page 4-43

Test, section 23 Switch position adjustment,
section 12

. A/T GEAR POSITION SWITCH (A/T}
Test, secticn 14
Replacement, section 14
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STARTER

Test, page 4-5

Solenoid Test, page 4-6
Replacement, page 4-7
Qverhaul, page 4-8
Reassembly, page 4-12
Performance Test, page 4-13

STARTER
CUT RELAY
Test, section 23
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Starting System

Circuit Diagram

IGNITION
UNDER-HOOD FUSE/RELAY BOX SWITCH
BATTERY
No.41 {100A) No.42 (40A) m
-+ saWe caWe WHT/BLK O Om
NG
BLKMWHT
BLK/WHT BLK/WHT
E ______________ STARTER
CUT RELAY
BLK BLK/RED GRY
I BLK/RED et
Mo.31
UNDER-DASH ¢
é (7.58) EUSE/RELAY BOX
BLK/RED GRN
ECM/PCM  IGNITION CONTROL "
MODULE (ICM) + AT GEAR POSITION:
1 SWITCH (AT}
| ( ON: [Plor [N] )
! position :
BLK/WHT @

N o L]
CLUTCH :
! INTERLOCK
i_SWITCH M)

SOLENCID

BLK
STARTER
(Field winding type)
L N
G101
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Starting System

-+
ENGINE

Starter Test

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

Recommended Procedure:

® Use a starter system tester.

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

e Test and troubleshoot as described.

Alternate Procedure:

¢ Llise the following equipment:
— Ammeter, 0 - 400 A
— Voltmeter, 0 — 20 V (accurate within 0.1 volt)
— Tachometer, 0- 1,200 rom

® Hook up a voltmeter and ammeter as shown.

NEGATIVE TERMINAL

NQTE: After this test, or any subsequent repair, reset
the ECM/PCM to clear 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 {lll} with the shift
lever in [N] or [P] positicn (A/T) or with the clutch
pedal depressed (M/T). The starter should crank the
engine.

¢ |f 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.

www.emanualpro.com

3. 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 S TERMINAL

e [f the starter still does not crank the engine,
remove it, and diagnose its internal problem.
e |f the starter cranks the engine, go to step 6.

. Check the ignition switch (see section 23).
. Check the starter cut relay {see section 23).

. Check the A/T gear position switch (&/T) or the clutch

interlock switch (M/T).

. 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) Starter Solenoid Test
Check for Wear and Damage 1. Check the hold-in coil for continuity between the S
The starter should crank the engine smoothly and terminal and the armature housing (ground). The
steadily. If the starter engages, but cranks the engine coil is OK if there is continuity.

erratically, remove it, and inspect the starter drive gear
and torque converter ring gear or flywheel ring gear for

damage. gz‘éfgm B TERMINAL
Check the drive gear overrunning clutch for binding or B TERMINAL

slipping when the armature is rotated with the drive MOUNTING NUT

gear held. If damaged, replace the gears. 9 N-m (0.9 kgf-m,

7 Ibft)

Check Cranking Voltage and Current Draw

Cranking voltage should be no less than 8.7 volts on A/T
moedels, and 8.0 volts on M/T models.

Current draw should be no more than 230 amperes on
A/T models, and 200 amperes on M/T models.

M TERMINAL

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. ARMATURE

® starter armature dragging. HOUSING

indi ND
. shonec_} armature wmfilng. S TERMINAL {GROUND}
® excessive drag in engine,

BLK/WHT

Check Cranking rpm WIRE
Engine speed during cranking should be above 100 rpm.
If speed is too low, check for; 2. Check the puil-in coil for continuity between the S
® |oose battery or starter terminais. and M terminals. The coil is OK if there is continuity.

excessively worn starter brushes.

open circuit in commutator segments.

dirty or damaged helical splines or drive gear.
defective drive gear overrunning clutch.

Check Starter Disengagement

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

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

If the drive gear hangs up on the torque converter ring

gear or flywheel ring gear, check for:

® solenoid plunger and switch malfunction.

e dirty drive gear assembly or damaged overrunning
clutch.

www.emanuz%ro.com
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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.

STARTER
B TERMINAL

MOUNTING NUT CABLE
9N-m (0.9 kgf-m,
7 It}

10 x 1.25 mm
BLK/WHT 44 N-m (4.5 kgf-m,
WIRE 33 Ibf-ft)

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

4. Install in the reverse order of removal. When
installing the starter cable, make sure that the
crimped side of the ring terminal is facing out.

Crimped side of ring
terminal

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

www.emanualpro.com

Field Winding Test

1. Check for continuity between the brushes. If there's
no continuity, replace the armature housing.

2.  Check for continuity between each brush and the

armature housing {ground). If there is continuity,
replace the armature housing.

BRUSHES

ARMATURE
HOUSING
{GROUND)




Starting System

Starter Overhaul

SOLENOID
STARTER SOLENOID LEVER

STARTER SOLENOID
Test, page 4-6

OVERRUNNING
CLUTCH S
@ MOLYBDENUM
@ DISULFIDE

BRUSH

OVERRUNNING
CLUTCH
Inspection, page 4-9

MOLYBDENUM
DISULFIDE

SPRING CLIP
Replace.

BRUSH HOLDER
Test, page 4-12

GEAR HOUSING

('Y ARMATURE HOUSING
G
ARMATURE
Inspection and Test, page 4-10
@
END COVER

MOLYBDENUM
DISULFIDE

BRUSH
Inspection, page 4-9

www.emanualpro.com
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Brush Inspection Overrunning Clutch Inspection
Measure the brush length. If it is not within the service 1. Slide the overrunning cluich along the shaft. Does it
limit, replace the brush {or brush holder assembly). move freely? If not, replace it.

2. Rotate the overrunning clutch both ways. Does it
Brush Length lock in one direction and rotate smoothly in
Standard {(New): 14.0 - 14.5 mm (0.55 -~ 0.57 in) reverse? If it does not lock in either direction or it
Service Limit: 9.0 mm (0.35 in} locks in both directions, replace it

DRIVE GEAR

BRUSH

r

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 smoocthly rotate 3. If the starter drive gear is worn or damaged, replace
the armature. The contact surface of the brushes will be the overrunning clutch assembly; the gear is not
sanded to the same contour as the commutator. available separately.

4, Check the condition of the torque converter ring gear
or the flywheel ring gear if the starter drive gear
teeth are damaged.

o

www.emanualpro.com 4_9




Starting System

Armature Inspection and Test

1. Inspect the armature for wear or damage due to
contact with the field winding. If there is wear or
damage, replace the armature.

Inspect for damage.

2. Check the commutator surface. If the surface is dirty
or burnt, resurface with emery cloth or a lathe with-
in the following specifications, or recondition with
#500 or #600 sandpaper.

SANDPAPER

www.emanualpro.com
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Check the commutator diameter. H commutator
diameter is below the service limit, repiace the
armature.

Commutator Diameter
Standard (New): 27.9 - 28.0 mm (1.09 - 1.10 in}
Service Limit:  27.0 mm {1.06 in}

VERNIER
CALIPER

COMMUTATOR

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.

o [f the commutator runout is not within the ser-
vice limit, replace the armature,

Commutator Runout

Standard (New): 0 - 0.02 mm (0 - 0.0008 in)
Service Limit:  0.05 mm {0.002 in)

DIAL INDICATOR

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

HIGH
MICA NOT GOOD

GOOD

/

MICA DEPTH

i

Commutator Mica Depth
Standard (New): 0.5 - 0.8 mm [0.02 - 0.03 in)
Service Limit: 0.2 mm (0.008 in)

Check for continuity between the segments of the

commutator. Iif an open circuit exists between any
segments, replace the armature.

COMMUTATOR

COMMUTATOR
SEGMENT

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

HACKSAW BLADE

ARMATURE TESTER

ARMATURE

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

8.  With an ohmmeter, check that no centinuity exists
between the commutator and armature coil core,
and between the commutator and armature shaft. If
there is continuity, replace the armature,

SHAFT COMMUTATOR
COIL CORE

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.

:| g——— SPRING SCALE

SPRING

s

BRUSH —=|

Spring Tension: 13.7-172.7 N
{1.40 - 1.80 kgf, 3.09 - 4.00 |bf)

www.emanualpro.com
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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.

3. Install the end cover on the brush holder.
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Performance Test

1. Disconnect the wire from terminal M.

2. Make a connection as described below using as
heavy a wire as possible (preferably equivalent to
the wire used for the vehicle).

3. Connect the bhattery as shown. |f the starter pinion
pops out, it is working properly. To avoid damaging
the starter, do not leave the battery connected for
more than 10 seconds.

@ O

12v
BATTERY

{GROUND)

/

Disconnect the wire.

4. Disconnect the battery from the M terminal. If the
pinion does not retract, the hold-in coil is working
properly. To avoid damaging the starter, do not
leave the battery connected for more than 10 sec-
onds.

12v
@ @ BATTERY
12V
BATTERY

5. Disconnect the battery also from the body. If the

pinion retracts immediately, it is working properly.
To avoid damaging the starter, do not leave the bat-
tery connected for more than 10 seconds.

® O

12v
BATTERY

{GROUND)

6. Clamp the starter firmly in a vise.

7. Connect the starter to the battery as described in

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

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

(GROUND) Specifications:
Maker Electric current Motor speed
DENSO 90Aorless | Srob@rpmor
more

4-13
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Ignition System

Component Location Index

IGNITION TIMING CONTROL SYSTEM
e |die speed Inspection/Adjustment, section 11
e Inspection and Setting, page 4-16

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

TEST TACHOMETER
CONNECTOR

SPARK PLUGS
Inspection, page 4-21

DISTRIBUTOR

Replacement, page 4-17

Overhaul, page 4-18

Ignition Coil Test, page 4-20

Ignition Control Madule {ICM) :GNITI?N WIZETS t 4-20
Input Test, page 4-13 nspection and Test, page 4-

www.emiﬂai)r&om
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Circuit Diagram
IGNITION UNDER-DASH
UNDER-HOQD FUSE/RELAY BOX SWITCH FUSE/RELAY BOX
BATTERY
No.41 (100A) No.42 {40A} BAT No.9 (15A) ECM/PCM
@— —\_0 WHT/BLK 5 BLK/YEL —\
IG1 \ /
RiD
BLK/YEL  YEL/GRN
DISTRIBUTOR 7[5) 5[1]
BLK/YEL BLK/YEL  YELIGRN
IGNITION
COIL
[
—O————O—
IGNITION CONTROL
MODULE (ICM)
WHT/BLU Has buift-in
TDC: Top dead center f noise
GKP: Crankshat pesition condenser
CYP: Cylindar position
TDC/CKPICYP SENSOR /"— - O—
[
| |
TOC |
| |
| |
1 | I
¢ | E
! CKP [ BLU ‘
\ \
1 i i
l |
cye I |
l 1
X | |
| |
| \
971 [s161 hroteif 2131 1121 3141 i 6 |
P I
Y q > (Shislding) IGNITION [ BLU -
] SR B g WIRES | l
II Ig_ | 4 |
| I
|
~. | ! i BLL  BLU I
WHT GF;N_-- —’YEL MEMIME::: | |
PLUGS
RED BLK BLU BRN/BLK Al A A i ‘l
TEST
| TACHOMETER |
N 7 ‘7 K7 | K7 CONNECTOR |
_ I i
ECM/PCM [ TACHOMETER
‘97 - 98 models
L » _L_ 2 8 o
[ 1:'99 - 00 models G1o1

www.emanualpro.com
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Ignition System

Ignition Timing Inspection and Setting

Check tha idle speed, and adjust it if necessary {see
section 11).

Pull out the service check connector 2P (BRN and
BLK wires} from the connector holder located under
the dash on the front passenger side, then connect
the SCS service connector (P/N 07PAZ - 0010100) to
it.

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

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

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

Ignition Timing:
M/T: 16° + 2° BTDC (RED) idling in neutral
A/T: 16° £ 2° BTDC (RED} idling in [N] or [P]

WHT MARK
{TDC)

POINTER

RED MARK

CRANKSHAFT
PULLEY

www.emanualpro.com
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If necessary, adjust the ignition timing as follows.
Loosen the distributor mounting bolts, and turn the
distributor ignition (DI} housing counterclockwise to
advance the timing or clockwise to retard the tim-

ing.

To RETARD

To ADVANCE

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

Tighten the distributor mounting bolts, and recheck
the ignition timing.

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




- +
ENGINE

Distributor Replacement

2 Removal:

e

0 1. Disconnect the connector from the distributor.
|~

2. Disconnect the ignition wires from the distributor
ignition (DI} cap.

3. Remove the mounting bolts from the distributor,
then remove the distributor from the cylinder head.

DISTRIBUTOR CAMSHAFT
K
Replace.
MOUNTING BOLTS
8x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibf-Ht)

Installation:

1. Bring the No. 1 piston to compression stroke TDC.

2. Coat a new O-ring with engine oil, then install it.

3. Align the lug on the end of the distributor and its

mating grooves in the camshaft end, then 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.

4. Install the mounting bolts, and tighten them lightly.

www.emanualpro.com

5.

Connect the ignition wires to the distributor ignition
(DI} cap as shown,

No. 3

No. 1
CYLINDER
MARK

O No. 2

No. 1
Connect the connector to the distributor.
Set the ignition timing (see previous page).

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

4-17




Ignition System

Distributor Overhaul

LEAK COVER
CAP SEAL
Check for damage. DISTRIBUTOR IGNITION (D)) ROTOR
DISTRIBUTOR IGNITION (DI} CAP
Check for cracks, wear,
damage, and fouling.
Clean or replace.
DISTRIBUTOR IGNITION (DI} HOUSING
O-RING Check for cracks and damage.
Replace.

IGNITION COIL
Test, page 4-20

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

www.emanualpro.com
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Ignition Control Module (ICM) input Test

NOTE:

www.emanualpro.com

See section 11 when the malfunction indicator lamp
{MiL) comes on.

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.
'37 -’98 models: The tachometer should operate naor-
mally if the ICM is OK.

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

Disconnect the wires from the ICM.

BLU WIRE
{"97 - "98 models)

WHT/BLU WIRE

BLK/YEL
WIRE

YEL/GRN
WIRE

3. Turn the ignition switch ON (ll). Check for voltage

10.

between the BLK/YEL wire and body ground. There
should be battery voltage.

e |[f there is no battery voltage, check the BLK/YEL
wire between the ignition switch and the ICM.
® |[f there is battery voltage, go to step 4.

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

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

97 model: Disconnect the ECM/PCM connector A
{32P). Check for continuity on the YEL/GRN wire
between the ICM and ECM/PCM. There should be
continuity.

‘98 - 00 models: Disconnect the ECM/PCM connector
B (25P). Check for continuity on the YEL/GRN wire
between the ICM and ECM/PCM, There should be
continuity.

Check for continuity on the YEL/GRN wire to body
ground. There should be no continuity.

Reconnect the ECM/PCM connector.
"97 ~ '98 models: Check for continuity on the BLU
wire hetween the test tachometer connector and the

ICM. There should be continuity.

‘97 - ‘38 models: 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 Ignition Wire Inspection and Test
Using an ohmmeter, measure resistance between the 1. Carefully remove the ignition wires by pulling on
terminals. If the resistance is not within specifications, the rubber boots. Do not bend the wires; you might
replace the ignition coil. break them inside.

NOTE: Resistance will vary with the coil temperature; 2.  Check the condition of the ignition wire terminals. If
specifications are at 68°F {20°C). any terminal is corroded, clean it, and if it is broken

or distorted, replace the ignition wire.
Primary Winding Resistance
{Between the A and B terminals):
0.63-077Q

Secondary Winding Resistance
{Between the A and secondary winding terminals):
12.8-19.2 ki2

SECONDARY
WINDING
TERMINAL pr—

Check for broken,

corroded, and bent
terminals.
IGNITION WIRE

3. Connect the ohmmeter probes and measure resis-

tance.
— y Ignition Wire Resistance:
? 25 k(! max. at 68°F (20°C)

~ <
/ TERMINAL B (-}
TERMINAL A {+)

O]

9] -

o ——

(o

IGNITION WIRE

4. If the resistance exceeds 25 k©, replace the ignition
wire.

w G el com
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Spark Plug Inspection

Inspect the electrodes and ceramic insulator for: 2. Check the electrode gap.
e Adjust the gap with a suitable gapping tool.

Worn or deformed Electrode Gap

electrodes . |Or'f:l‘pfr0p|?r gap
) + Oit-fouling ‘ . —
e .— 1| .Carbon deposits Standard 1.1 81 mm (0.043 8o0ein)
« Cracked center
Damaged I ‘ 11 e
ectrode insulat .
gasket secree! - {0.043 in}

Cracked
insulator

m— I
| =
——

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

ROUNDED
ELECTRODE

Burned or worn electrodes may be caused by:

e Advanced ignition timing ——
e loose spark plug ﬁ
¢ Plug heat range too hot —_——
e Insufficient cooling Spark Plugs
Fouled plug may be caused by: '97 - '98 models:

Retarded ignition timing

Qil in combustion chamber ZFR5F-11 (NGK)

Incorrect spark plug gap KJ16CR-L11 (DENSO)

Excessive idling/low speed running
Clogged air cleaner element
Deteriorated ignition wires

L

L]

[ ]

¢ Plug heat range too cold
*

. 99 - 00 models:
[ ]

ZFR6F-11 (NGK)
KJ20CR-L11 {DENSO)

3.  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 Ibft).

’
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Charging System

Component Location Index

CHARGING SYSTEM LIGHT
(In the gauge assembly)
Test, page 4-24

UNDER-HOOD FUSE/RELAY BOX
U.S.A. model has a built-in
ELECTRICAL LOAD )
DETECTOR (ELD) UNIT.

ALTERNATOR

Troubles| hooting . page 4-24 ALTERNATOR BELT
Replacement, page 4-30 Inspection and Adjustment, page 4-34
Overhaul, pag

e 4-31
Rectifier Test, page 4-32 .

WWV4I’]_’]2]2)I’O.CO[T\
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Circuit Diagram
* U, S. A modal
UNDER-HOOD FUSE/RELAY BOX
BATTERY No.41 (1008) No.42 {404)
0. 0.
@ OO @ OO WHT/BLK
BA” ) lGhTION
ELuNT® Gt ) SWITCH
o
BLIGYEL
BLK BLKIWHT 2 {%3 NGER DAH
: FUSE/RELAY
GRNRED BOX
BLKWHT BLK/WHT
o v
ECMIPCM CHARGING
) ) SYsteM
LIGHT
{1.4W)
WHT WHT/GRN  BLK/YEL WHT/BLU ECMPCM
B ¢ IG L WHT/RED
4 VOLTAGE REGULATOR -
FIELD WINDING
T
RECTIFIER | B | P
Py f %
P2
+
Pa
P4
E
 J
ALTERNATOR

.|P

. O
G402
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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 control system {(U.S.A. madel)
Alternator/reguiator

oW

Charging System Light Test

Charging System Light Check:
Turn the ignition switch ON {Il),
and make sure the charging sys-
tem light comes on.

Check for a blown No, 15 (7.5 A)
. NO tuse and a blown charging sys-
< E":f:g;g“:;g'”g system tem light bulb. If the fuse and
9 i bulb are OK, repair the open in

the WHT/BLU wire.

YES

Charging System Light Check
(cont'd):
Start the engine.

Does the charging system VES Perform the Alternator/Regulator
light go off? Test {see page 4-28).

NO

Voltage Check:

Measure the voitage at the No. 1
[No. 2] terminal of the 4P [3P] con-
nector with the ignition switch ON
(.

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

YES

{To next page)

[ 1: Canada model

WW\.4I'HMI’O.CO[T\

IG

(BLK/YEL)

ALTERNATOR 4P CONNECTOR
{U.S.A. model)

Wire side of
female terminals

ALTERNATOR 3P CONNECTOR
{Canada model}

nﬁn Wire side of
female terminais
IG

(BLK/YEL)

T
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(From previous page)

Check the L circuit:

1. Turn the ignition switch OFF.
2. Disconnect the 4P [3P] con-
nector from the alternator.

3. Turn the ignition switch ON (Il

Does the charging system
fight come on?

YES

Repair the short to ground in the
WHT/BLU wire.

[ 1: Canada model

nualpro.com

NO

Test and repair the alternator
components.

{cont’d)
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Charging System

Troubleshooting (cont’d)

'97 model: Alternator Control System Test {U.S.A. model)

NOTE: Before testing, check proper operation of the ELD by checking for a DTC (see section 11).

Check for a short in the circuit

(ALTC line):

1. Disconnect the 4P connector
from the alternator.

2. Start the engine, and turn the
headlights {high beam} ON.

3. Measure voitage between the
4P connector terminal No, 2
and the positive terminal of
the battery.

Is there 1V or less?

NO

CAUTION: Be sure to use a voltmeter
with its positive terminal connected to
battery positive and its negative termi-
nal to the 4P connector terminal No. 2.

BATTERY

D
©

c
{WHT/GRN)
Wire side of ALTERNATOR

fernale terminals 4P CONNECTOR

ECM/PCM CONNECTOR A (32P)

3| 4 56 8 10

Check for a short in the wire

(ALTC line):

1. Turn the headlight and igni-
tion switch OFF.

2. Disconnect the 32P connector
from the ECM/PCM.

3. Check for continuity between
the ECM/PCM 32P connector
terminal No. 30 and body
ground.

Is there continuity?

YES

Repair short in the wire between
the alternator and the ECM/PCM.

W\4.e|2r&lpro.com

14 16117 (18| 19) 20| 21 23|24

|_ 4P connector terminal No. 2.

Check for an open in the wire
1. Turn the headlight and igni-
2. Disconnect the 32P connector
3. Check for continuity between

the ECM/PCM 32P connector
terminal No. 30 and alternator

Is there continuity?

YES

Test and repair the alternator
components.

26| 27 2812930 E
ALTC

(WHT/GRN)

)

Wire side of
fermale terminals

c

Wire side of 1)2 (WHT/GRN)

female terminals | 3] 4

ALTERNATOR
4P CONNECTOR

NO Repair open in the wire between

the alternator and ECM/PCM.

ECM/PCM CONNECTOR A (32P}

3|4 5|6 8 10

14 16171 18|19 20| 21 23| 24

Substitute a known-good ECM/

YES
[ALTC line):
tion switch OFF.
from the ECM/PCM.
NO PCM, and recheck.

If prescribed voltage is now avail-
able, replace the original ECM/
PCM.

26| 27 28|29 30 E_J
ALTC

{WHT/GRN)

Wire side of
female terminals

L2
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‘98 — '99 models: Alternator Controi System Test (U.S.A. model)

NOTE: Before testing, check proper operation of the ELD by checking for a DTC (see section 11).

BATTERY
Check for a short in the circuit
{ALTC line):
1. Disconnect the 4P connector CAUTION: Be sure to use a voltmeter
from the alternator. with its positive terminal connected to
2. Start the engine, and turn the battery positive and its negative termi- C
headtights (high beam) ON. nal to the 4P connector terminal No. 2. (WHT/GRN}
3. Measure voltage between the
R 4P connector terminai No. 2 o 102
OR and the positive terminal of Wire side of L= ‘:II’:I(-:EORI':}“I\?;(?TF:JR
the battery. fernale terminals | 3 | 4
YES ALTC c
‘ < Is there 1 V or less? (WHT/GRNI o (WHT/GRN])
pr
NO
1|2 4 5|e]? 8| 9110 ]
Check for an open in the wire 12 18117] 18| 18}20| 21 EE
(ALTC line}: ) ] ) | |zalzilzn 20|s0. ALTERNATOR
1. Turn the headlight and igni- 4P CONNECTOR
tion switch OFF. ECM/PCM CONNECTOR
2. Disconnect the 31P connector C(31P)
from the ECM/PCM.
3. Check for continuity between Wire side of
the ECM/PCM 31P connector female terminals
tarminal No. 2 and alternator
4P connector terminal No, 2.
NO . : .
I Repair open in the wire between
?
Is there continuity! the alternator and ECM/PCM.
YES
Test and repair the alternator
components. ALTC ECM/PCM CONNECTOR C {31P}
{WHT/GRN}
Check for a short in the wire
{ALTC line}:
1. 'I:urn the headlight and igni- 1|2 4 slef7 glalw0
tion switch OFF.
4 2. Disconnect the 31P connector
from the ECM/PCM. 2 1811711819 20|21
3. Check for continuity between
the ECM/PCM 31P connector 25 26127|28 29|30
terminal No. 2 and body Q
ground. Wire side of
= female terminals
Substitute a known-good ECM/
NO PCM, and recheck.
< Is there continuity? ¥ prescribed voltage is now avail-
able, replace the original ECM/
YES PCM.

Repair short in the wire between
the alternator and the ECM/PCM.

{cont'd)
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Charging System

Troubleshooting (cont'd)

Alternator/Regulator Test

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

FULL FIELD VOLTMETER

Al tor/Regulator Test:

1, ?:rg: :ect 3 us un VAT-40 {or LOAD ADJUSTER TESTER NEGATIVE
{(CARBON PILE) LEAD (BLU) LEAD {BLK)

equivalent tester), and turn
the selector switch to position
1 {starting}.

2. Shift to neutral (A/T in [P! or

[N]) position, and start the 5
engine. Hold the engine at
3,000 rpm with no load untii AMPERES

the radiator fan comes on,

then let it idle.
3. Raise the engine speed to v.\T-no?
?

2,000 rpm, and hold it there.

VOLTMETER
POSIMVE
LEAD {RED)

/ 'J
VOLT
SELECTOR
YES FIELD
Is the voltage over 15.1 V? >~ SELECTOR
TEST SELECTOR NEGATIVE TESTER
NO SWITCH CABLE (BLK)

INDUCTIVE

PICK-UP POSITIVE TESTER
AMernator/Regulator Test {cont’d): {GRN) CABLE (RED)

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

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

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

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

5. Raise the engine speed to
2.000 rpm, and hotd it there.

INDUCTIVE
PICK-UP

WHT WIRE

— Replace the voltage regulator.

—

Q the voltage less than 13.5 V? YES | Test and repair the ahternator com-
- ponents.

NO

Alternator/Regulator Test (cont'd):
Apply a load with a VAT-40 until
the battery voltage drops to
between 12 - 13.5 V.

To next page

w@/._e@Salpro.com
.
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From previous page

Is the amperage 65 A or more?

NGO

Alternator/Regulator Test (cont'd):
With the engine speed still at
2,000 rpm, full-field the alternator.

Is the alternator output 65 A or
more?

YES

Replace the voltage regulator.

www.e nualpro.com

YES

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

2. Disconnect the 4P {or 3P) connector and WHT wire
from the alternator.

TERMINAL NUT
8 N-m (0.8 kgf-m, 6 Ibf-ft)

\ WHT WIRE

4P (or 3P)
CONNECTOR

e_ng‘elpro.com

3. Remove the adjusting bolt and mounting nut, then
remove the alternator belt.
4. Pull out the through bolt, then remove the alternator.
THROUGH BOLT
MOUNTING NUT
10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibf-ft)
LOCKNUT
8x1.25mm
24 N-m (2.4 kgfm, 17 Ibf-ft}
5. Install the alternator in reverse order of removal.
6. Adjust the alternator belt tension after installation

(see page 4-34).
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Alternator Overhaul PULLEY

NOTE: Do not remove the pulley unless the front bear-
ing needs replacement.

To loosen the pulley locknut, use the tools as shown. If
necessary, use an impact wranch.

22 mm BOX
WRENCH

10 mm BOX WRENCH

ROTOR

Test, page 4-33 PULLEY LOCKNUT
REAR BEARING 111 N-m (11.3 kgf-m, 81.7 Ibf-ft)

BEARING INSULATOR

FRONT BEARING

SPACER

RING PULLEY

CAUTION: Do not get grease

or oil on the slip rings. %@
STATOR

LT
BRUSH HOLDER THROUGH BO

INSULATO\R

BRUSH ASSEMBLY
Inspection, page 4-32

VOLTAGE
REGULATOR PULLEY LOCKNUT

RECTIFIER 111 N-m {11.3 kgf-m, 81.7 Ibf-ft)

ASSY
Test, page 4-32

TERMINAL
INSULATOR

%@\ : REAR HOUSING

END COVER
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Charging System

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 eight
diodes (four pairs), each diode must be tested for conti-
nuity in both directions with an ohmmeter that has diode
checking capability; a total of 16 checks.

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

E {(GROUND}

P

P2

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

wv4ar@12lpro.com

Alternator Brush Inspection

1. Remove the end cover, then take out the brush holder
by removing its two screws.

2. Measure the length of the brushes with a vernier
caliper,

Alternator Brush Length:
Standard {New): 10.5 mm (0.41 in)
Service Limit: 1.5 mm {0.06 in)

ALTERNATOR BRUSHES

VERNIER CALIPER

3. If the brushes are less than the service limit, replace
the alternator brush assembly.



- 4+
ENGINE

Rotor Slip Ring Test Stator Test
28 1. Check the resistance between the slip rings. 1. Check that there is continuity between each pair of
There should be 1.8 - 3.0 ohms. leads.
o [f resistance meets the specification, go to step 2.
ar e |f resistance does not meet the specification,

replace the alternator.

ROTOR SHAFT

COIL 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.

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.
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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 beit
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 pulley.

Deflection:
Used Belt: 8.5 - 11.5 mm (0.33 - 0.45 in)
New Belt: 5.5-8.0 mm (0.2Z2 - 0.31 in)

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

Wvﬂfenaﬁlpro.com

Belt tension gauge method:

Attach the belt tension gauge to the belt and measure the
tension. Follow the gauge manufacturer’s instructions.

Tension:
Used Belt: 340 - 490 N (35 — 50 kgf, 77 - 110 Ibf)
New Belt: 690 - 880 N (70 - 90 kgf, 150 - 200 Ibf}

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

BELT TENSION GAUGE
07JGG ~ 001010A
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If adjustment is necessary:
e 1. Loosen the mounting nut and the locknut.
2. Move the alternator to obtain the proper belt ten-

sion, then retighten the nuts.

LOCKNUT
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 Ibfft)

3. Recheck the deflection or tension of the belt.
NOTE: For the power steering pump belt and A/C

compressor belt adjustments, refer to section 17 and
section 22,

www.e nualpro.com
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Cruise Control

Component Location Index

CRUISE INDICATOR LIGHT
{Built into gauge assembly)

Bulb Locations, section 23
SET/RESUME SWITCH

MAIN SWITCH Test, page 4-40
Test, page 4-40 Replacement, page 4-40
Replacement, page 4-40

CRUISE CONTROL UNIT
Input Test, page 4-38
BRAKE SWITCH

Test, page 4-44
Pedal Height Adjustment,
section 19,

CLUTCH INTERLOCK
SWITCH (M/T)

Test, page 4-43

Switch position adjustment,
section 12

ACTUATOR ASSEMBLY
and VACUUM TANK
Test, page 4-41

Solenoid Test, page 4-44

ACTUATOR CABLE
Adjustment, page 4-43
A/T GEAR POSITION

SWITCH (A/T}

Test, secticn 14

wwae_ngelpro.com
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Circuit Diagram
STeH- UNDER-DASH FUSE/RELAY BOX
N UNDER-HOOD FUSE/RELAY BOX SWITGH - COMBINATION
No.41 (100A)  Na.42 (404) LIGHT SWITCH
@— b WHT/BLK =0 Ob= 8LK/YEL *
No.52 No.25 No.td
(15A) {7.5A) (7.58) RED/BLK
WHT/GRN YEL BLK/YEL RED/BLK
WHT/GRN 6 2
INDIGATOR
LGHT (ueg‘rv )
o {0.84W) 08
HCRN f_) _____ MAIN !
RELAY | [ SWITCH [ |4 (g;) (@;
| GRY
1 5 3
TGRN  BLK RED REC/BLK
BLU/RED o ) came LTG
o/ SEEL
1
v WHT/GRN v
HORN E é JJ HORN OASHLIGHTS
SWITCH l e SWITCH BRIGHTNESS
b sET t SumE CONTROLLER
3 2
T GRN - VEHICLE SPEED
SENSCR (VSS) $— BLK DIMMING CIRGUT
4 1 - ECMIFCM
- GAUGE
L L ASSEMBLY  PCM* CRUISE
Brake ||~ S 1) INDICATOR
SwiTcH | |t | CABLE INDIC
o) e REEL GAUGE {1.12w)
ASSEMBLY
3 2
i GRAY LT GANRED (TGRNBLK  BLUWHT  BLU LT GRN RED/BLU
GRNAWHT l
GRNWHT 5 2 g 7 12 8 13
CRUISE CONTROL UNIT 10
9 1 1 14 3
. h
BRAKE T T T
LIGHTS BRN/BLK BRN 88H$FEOL PNK BLK BLK
BRN/WHT 4 ACTUATOR
vacuum | vent | saFeTY
z| |2 L o
POSITION sww%
]
M : CLUTCHS
2 3 3 [ON : Pedai released]
BLK BLK BLK
*:'98 — 00 models with ‘L._'l.‘ 'L_)' 'L_)'
Automatic Transmission. i - -
G202 G101 G401
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Cruise Control

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 and knee bolster {see section 20).

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

3. inspect the connector and socket terminals to be sure they are ail 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.

GRN/WHT
LT GRN/RED

GRY

BLK

PNK
LT GRN

RED/BLU
BRN/BLK ) y/wHT

X T - H .
$'98 - 00 rpodels W't.h . Wire side of female terminals
Automatic Transmission.

www.4er3l83.com
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Test condition

Disconnect the 14P connector from the control unit.

Test: Desired result

Possible cause if result is not obtained

Under all conditions

Check for resistance to ground:
There should be 80 - 120 Q.

Under all conditions

Check for resistance to ground:
There should be 40 - 60 £.

Under all conditions

Check for resistance to ground:
There should be 70 - 110 £,

« Faulty actuator solenoid
- Poor ground {G202)
« An open in the wire

lgnition switch ON (I},
main switch ON and
brake pedal depressed,
then released

Check for veltage to ground:

There should be 0 V with the pedal
depressed and battery voltage with
the pedal released.

= Faulty brake switch
» An open in the wire

Under all conditions

Check for continuity to ground:
There should be continuity.

» Poor ground (G401}
+ An open in the wire

Brake pedal depressed,
then released

Check for voltage to ground:

There should be battery voltage with
the pedal depressed, and 0 V with
the pedal released.

» Blown No. 52 {15 A) fuse in the
under-hood fuse/relay box

* Faulty brake switch

+ An open in the wire

Set button pushed

Resume button pushed

Check for voltage to ground:
There should be battery voltage.

= Blown No. 52 {15 A) fuse in the
under-hood fuse/relay box

* Faulty horn relay

+ Faulty set/resume switch

« Faulty cable reel

* An open in the wire

Ignition switch ON {II)

Attach to ground:
Cruise indicator light in the gauge
assembly should come on.

« Blown bulb

« Blown No. 25 {7.5 A) fuse in the
under-dash fuse/relay box

+ Faulty dimming circuit in the gauge
assembly

+ An open in the wire

Ignition switch ON (Il}
and main switch ON;
raise the front of the
vehicle, block one wheel
and rotate the other
wheel slowly.

Check for voltage between the
BLU/WHT @ and BLK © terminals:
There should be 0 -5 V or more
-0 -5V or more repeatediy.

» Faulty vehicle speed sensor (VSS)
» An open in the wire

Ignition switch ON {11}
and main switch ON

Check for voltage to ground:
There should be battery voltage.

« Blown No. 14 (7.5 A) fuse in the
under-dash fuse/relay box

+ Faulty main switch

« An open in the wire

A/T: Shift lever in (2], [D4]

or
M/T: Clutch pedal
released

Check for continuity to ground:
There should be continuity.

NOTE: There should be no continu-
ity when the shift lever is in other
positions or when the clutch pedal is
depressed.

» Faulty A/T gear position switch (A/T)

» Faulty or misadjusted clutch switch
(M/T)

« Poor ground (G101)

« An open in the wire

Reconnect the 14P connector to the control unit.

Start the engine, turn
the main switch ON, and
drive the vehicle over 25
mph (40 km/h} with the
cruise control set

Check for voltage to ground:
There should be approx. 5V

» Faulty cruise control unit
= Short to ground

*: ‘98 — 00 models with Automatic Transmission.

S
Cavity Wire
9 BRN/WHT
1 BRN
il BRN/BLK
2 GRY
3 BLK
5 GRN/WHT
6 LT GRN/
RED
7 LT GRN/
BLK
10 RED/BLU
12 | BLUMWHT
13 LT GRN
14 PNK
8+ BLU
www.ciinualpro.com
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Cruise Control

Main Switch Test/Replacement

1.

2.

3.

Carefully pry the switch out of the instrument panel.
Disconnect the 6P connector from the switch,

Terminal side of male
terminals

6P CONNECTOR

BULBS (0.84 W}

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

Terminal
5 11613 2
Position
OFF Or&0 O30
ON OO0 )

if there is no continuity, replace the switch.

WW\4n4ngo.com

Set/Resume Switch
Test/Replacement

1.

5.

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

Disconnect the driver’s airbag and front passenger's
airbag connectors (see section 24).

Remove the dashboard lower cover and knee bolster.

Disconnect the 6P connector between the cable reel
sub harness and the main wire harness.

Wire side of female terminals

Check for continuity between the terminails of the
6P connector in each switch position according to
the table.

Terminal
1 2 3
Position
SET (CN}) O—F0
RESUME (ON) O O

e [f there is continuity, and it matches the table,
the switch is OK.

¢ [f there is no continuity in one or both positions,
go to step 6.
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Actuator Test

6. Remove the two screws, then remove the switch. 1. Disconnect the actuator cable from the actuator rod
- and the 4P connector.
- SET/RESUME
SWITCH 2. Connect battery power to the No. 4 terminal and
ground to the No. 1, No. 2 and No. 3 terminals,
‘s
3. Connect a vacuum pump to the vacuum hose. Then
apply vacuum to the actuator.
18
VACUUM PUMP GAUGE
el 0-30 in.Hg.
A973IX - 041 - XXXXX
ACTUATOR
SCREWS
Terminal side of male
terminals
7. Check for continuity between the terminals in each
switch position according to the table.
Terminal
1 2 3
Position
SET (ON) O O 4P CONNECTOR
Terminal side of
RESUME (ON) O———O male terminals
4, The actuator rod should pull in completely. {f the rod
e |If there is continuity, and it matches the table, pulls in only part-way or not at alf, check for a leak-
replace the cable reel. ing vacuum line or defective solenoid.
e e |f there is no continuity in one or both positions,
to replace the switch.
ACTUATOR ROD
— 8. If all tests prove OK, reconnect the cable reel sub-
harness connector. /__f
9. Reccnnect the driver's airbag and front passenger’s i
B airbag connectors, and reinstall the access panel on
the steering wheel.
10. Reconnect the battery positive cable, then the nega-
o tive cable.
e, . . . K
11. After connecting the airbag connectors, confirm |
s proper system operation: Turn the ignition switch ON J
' (I}; the SRS indicator light should come on for about
six seconds and then go off.
{cont'd)
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Cruise Control

Actuator Test (cont’d)

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 sclenoid 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 pull in com-
pletely. If not, the vacuum valve is stuck open.
Replace the actuator.

wwlpro.com

Actuator Replacement

. Ac

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

2. Disconnect the cable end from the actuator rod. 2
CABLE END
3
r_P
B ACTUATOR
f ROD
BRACKET
LOCKNUT
L ADJUSTING NUT
U/ 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.
ACTUATOR ACTUATOR 4.
CABLE
5.

VACUUM
HOSE

ONNECTOR

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
free play at the actuator rod after connecting the
cable (see page 4-43).
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Actuator Cable Adjustment Clutch Switch Test

1. Check that the actuator cable operates smoothly 1. Disconnact the 2P connector from the clutch switch.
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] position, M/T in neutral) gLUTGH'S‘,':'TCfH 2P CONNECTOR
. . s erminal side o
until the radiator fan comes on, then let it idle. male terminals
3. Measure the amount of movement of the actuator
rod until the cable pulls on the accelerator lever
(engine spead starts to increase). Free play should
be 11+ 1.0 mm {0.43+ 0.04 in).

ACTUATOR ROD
ADJUSTING NUT
ACTUATOR
CABLE
LOCKNUT
’ "—-L/

LOCKNUT FREE PLAY: 11 + 1.0 mm

yr (0.43 + 0.04 in) 2. Remove the clutch switch,

3. Check for continuity between the terminals accord-
4. If free play is not within specs, loocsen the locknut, ing to the table.
and turn the adjusting nut as reguired.

Terminal s 3
NOTE: If nec_essary, check the throttle cable free Clutch Switch
play (see section 11}, then recheck the actuator rod
free play. DEPRESSED
RELEASED Oo——4———C

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

4. If necassary, replace the switch or adjust the pedai
height (see section 12).

st

www.e
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Cruise Control

Brake Switch Test

1. Disconnect the 4P connector from the switch.

2. Remove the brake switch,

4P CONNECTOR

777

Terminal side of male
terminals

3. Check for continuity between the terminals accord-
ing to the table.

Terminal
1 2 2 4
Brake Switch
RELEASED C—0
PUSHED o——0

4,  If necessary, replace the switch or adjust pedal height
(see section 19).

www.e&ﬁtg'pg'.com

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 {)
VENT SOLENOID o .
40 ~-60 Q
VACUUM SOLENOID
30-600 © ©
SAFETY SOLENOID o
40 - 60 02

NOTE: Resistance will vary slightly with tempera-
ture; specified resistance is at 68°F (20°C).

VENT VALVE |
i J11
SAFETY VALVE

VACUUM VALVE

From VENT —*=
HOSE
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Actuator Disassembly

ACTUATOR CABLE

WIRE SUPPORT BRACKET

ACTUATOR BRACKET

VACUUM
TANK

ACTUATOR
yrd- Test, page 4-41

era- SOLENOQID
SEAL

O-RINGS
Replace.

VACUUM
HOSE

SOLENOID VALVES
Test, page 4-44

nualpro.com 4_45
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Engine

Engine Removal/Installation ................ 5-1
Cylinder Head/Valve Train ........c.cc.e..... 6-1
Engine Block ........cccoooeeeiiiiiiiiiiiiiieiieeeenee 7-1
Engine Lubrication ................ccccevveeeeeenne 8-1
Intake Manifold/Exhaust System ........ 9-1

Cooling ..o 10-1




Engine Removal/Installation

Engine Removal/Instatlation
Removal ..., 5-2
Installation ..............ccceviirrvvninn, 5-12
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Engine Removal/Installation

Removal

4.  Remove the battery and battery hase.
® Make sure jacks and safety stands are placed properly
and hoist brackets are attached to the correct posi-

tions on the engine. 8x 1.25 mm
s Make sure the vehicte will not roll off stands and fall BATTERY 24 N-m (2.4 kgf-m,
BASE 17 Ibfft)

while you are working under it.

NOTE:

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

® To avoid damage, unplug the wiring connectors care-
fully while holding the connector portion.

& 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 in the cpen position.

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

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

BATTERY
CABLES

5. Remove the intake air duct and air cleaner housing.

6x 1.0 mm INTAKE AIR
9.8 N-m {1.0 kgf-m, 7.2 Ibfft) DUCT

UNDER-HOOD
FUSE/RELAY BOX

wwbmaualpro.com
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6. Disconnect the engine control module (ECM)/power-
train control module {PCM) connectors from the ECM/
PCM.

7. Disconnect the main wire harness connector.

MAIN WIRE HARNESS ECM/PCM CONNECTORS
CONNECTOR

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

6x 1.0 mm
11 N-m 1.1 kgf-m, B |bft}

GROMMET

9.

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

ENGINE WIRE
HARNESS CONNECTORS

{cont'd)
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Engine Removal/Installation

Removal (cont'd)

10. Remove the cruise control actuator (see section 4}.

11. Remove the mounting bolt and lock bolt, then
remove the P/S pump belt and pump.

MOUNTING BOLT
8 x 1.25 mm P/S PUMP
24 N'm {2.4 kgf-m, 17 Ibf-ft) BELT

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

12, Loosen the idler pulley bracket bolt and adjusting
bolt, then remove the air conditioning {A/C) com-
pressor belt.

ADJUSTING ADJUSTING BOLT

BOLT LOCKNUT
8 x 1.25 mm
24 N'm (2.4 kgf-m, 17 Ibfft)

IDLER PULLEY BRACKET BOLT
10 x 1.25 mm A/C COMPRESSOR
44 N'm (4.5 kgf-m, 33 Ibff1) BELT

www.5124alpro.com

13. 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.

14. Remove the evaporative emission {EVAP)} control
canister hose and fuel feed hose.

33 N'm (3.4 kgfm,
25 |btt)

WASHERS
Replace.

’ é
\\
FUELFEED | |f

HOSE I
EVAP CONTROL
CANISTER HOSE

5 E—
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15. Remove the brake booster vacuum hose, fuel return
hose and vacuum hose.
‘97 - 98 models:

BRAKE BOOSTER
VACUUM HOSE

VACUUM
HOSE

FUEL RETURN
HOSE

99 -~ 00 models:

BRAKE BOOSTER
VACUUM HOSE

VACUUM
HOSE

FUEL RETURN
HOSE

16. Remove the throttle cable by loosening the tocknut,
then slip the cable end out of the accelerator link-
age. Take care not to bend the cable when remov-
ing it. Always replace any kinked cable with a new

one.

‘97 - 98 models:

THROTTLE ADJUSTING LOCKNUT
CABLE NUT
‘99 — 00 models:

LOCKNUT THROTTLE
CABLE
ADJUSTING
NUT
{cont’d)
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Engine Removal/Installation

Removal (cont’d)

17. Disconnect the power steering pressure (PSP} switch
connector, and remove the wire harness clamp.

PSP SWITCH
CONNECTOR

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

NOTE:

® Do not disconnect the pipe/hose assembly.,

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

® Take care not to bend the pipe/hose assembly.

CLUTCH HOSE
BRACKET

SLAVE
CYLINDER

wm5ep61ualpro.com

19. Disconnect the transmission ground cable {M/T).

TRANSMISSION
GROUND CABLE

20. Remove the cotter pins, then remove the steal
washers, plastic washers, shift cable, and select cable
from the levers {M/T).

COTTER PIN
Replace.

COTTER PIN
Replace.

'
PLASTIC T

WASHER

21. Remove the cable bracket from the clutch housing
{(M/T}.




=

22,

23.
24
25.

|

e
26.
27.
28,

N
29.

R

L

ER

9

Remove the radiator cap.

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

Raise the hoist to full height.
Remove the front tires/wheels.
Remove the guard bar and splash shield.

SPLASH
SHIELD

24 N-m (2.4 kgfm, 17 Ibft)
GUARD BAR

6x1.0mm
9.8 N-m (1.0 kgfm,
7.2 Ibf-ft)

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

Drain the transmission oil or fluid. Reinstall the drain
plug using a new washer [see section 13 {M/T) or sec-
tion 14 {A/T)].

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

Remove the A/C compressor. Do not disconnect the
AJC hoses.

A/C COMPRESSOR

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

30. Disconnect the primary heated oxygen sensor (pri-
mary HO2S) connector, then remove exhaust pipe A.

*97 - 98 U.S. models {California):

PRIMARY HO2S
CONNECTOR

GASKET
Replace.

EXHAUST
PIPE A

Replace.

SELF-LOCKING NUT

1.
22 N 123 SELF-LOCKING NUT  SELF-LOCKING NUT
22 N'm 2.2 kgf-m,
S 8x1.25 mm 10 x 1.25 mm

16 Ibf-ft)
Replace 16 N-m {1.6 kgf-m, 54 N-m {5.5 kgf-m,

| 12 Ibf1) 40 Ibf-f}

Replace. Replace.

‘97 - 98 U.S. models (Except California):
‘99 - 00 models:

PRIMARY HO2S
CONNECTCR

GASKETS
Replace.

EXHAUST
PIPE A

GASKET ———;@ ‘

Replace.

SELF-LOCKING NUT

8x1.25mm SELF-LOCKING NUT
22 Nem (2.2 kgf-m, SELF-LOCKING NUT  10x 1.25 mm
16 Ibf-ft) Bx 1.25 mm 54 N-m (5.5 kgf-m,
Replace. 16 N-m (1.6 kgf-m, 40 thi-ft)
12 Ibfft) Replace.
Replace.
{cont’'d)
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Engine Removal/Installation

Removal (cont’d)

31. Remove the shift cable. Take care not to bend the
cable when remaoving it. Always replace any kinked
cable with new one (A/T).

SNAP PIN

SHIFT
CABLE

/ 8x 1.26 mm
SHIFT CABLE 22 N-m (2.2 kgf-m,
COVER 16 Ibfft)

32. Remove the right damper fork {see section 18).

33. Disconneact the suspension lower arm ball joints {see
section 18),

34. Remove the driveshafts (see section 16). Coat all
precision-finished surface with clean engine oil. Tie
plastic bags over the driveshaft ends.

www.51ar&lpro.com
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35. Make marks on the transfer companion flange and
propeller shaft as shown. Use these marks to set the
propeller shaft in the proper position when rein-
stalling (4WD).

36. Remove the four bolts securing the propeller shaft,
then separate the propeller shaft from the transfer
companion flange (4WD).

8 x 1.25 mm
32 N-m (3.3 kgf-m, 24 Ibf-ft)
Repiace.

37. Lower the hoist,




28, Remove the upper and lower radiator hoses and
heater hoses.

UPPER RADIATOR

LOWER RADIATOR HEATER
HOSE HOSE

39. Remove the transmission ground cable and hose
clamp {(A/T).

HOSE CLAMP

ATF COOLER
HOSES

TRANSMISSION

GROUND CAELE 6x 1.0 mm
11 N'm (1.1 kgf-m,
8 Ibift)

40. Remove the ATF cooler hoses, then plug the ATF
cooler hoses and lines (A/T).

41. Remove the radiator {see page 10-4).

42, Remove the A/C hose clamp.

A/C HOSE

6 x 1.0 mm
9.8 N-m {1.0 kgf-m,
7.2 bift)

{cont’d)
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Engine Removal/Installation

Removal (cont’'d)

43. Attach the chain hoist to the engine.

wwwsr,\aﬂJ@ro.com



44. Remove the left and right front mounts and brackets.

LEFT FRONT
MOUNT NUT
Replace.
M/T:
BoLT T )
Replace. « : </;
é RIGHT FRONT
MOUNT/BRACKET
AlT:
RIGHT FRONT
BOLT MOUNT/BRACKET
Replace.

45. Remove the rear mount bracket mounting bolt.
REAR MOUNT

/
REAR MOUNT BRACKET REAR MOUNT
MOUNTING BOLT

Replace.

46, Remove the upper bracket.

UPPER
BRACKET

47. Remave the transmission mount bracket, then remove
the transmission mount.

TRANSMISSION
MOUNT

TRANSMISSION
MOUNT BRACKET

48. Check that the engine/transmission is completely free
of vacuum hoses, fuel and coolant hoses, and electri-
cal wiring.

49. Slowly raise the engine approximately 150 mm (6 in}.
Check once again that all hoses and wires are discon-

nected from the engine/transmission.

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

Installation

Bracket Bolts Torque Specifications: P/S PUMP
BRACKET

STIFFENER

10x 1.25 mm
44 N-m (4.5 kglhm,
33 Iht-f1)

10 x 1.25 mm
44 N-m (4.5 kgf-m,
33 Ibfft)

SIDE ENGINE

8 x .25 mm MOUNT BRACKET

24 N-m (2.4 kgf-m,
17 Ibftt)
10 x 1.25 mm
54 N'm {5.5 kgf-m,
40 ibff1)
ALTERNATOR
10 x .25 mm BRACKET
44 N-m (4.5 kgf-m,
33 Ibift) A/C COMPRESSOR

BRACKET

10x1.25mm
44 N-m (4.5 kgf-m,
33 Ibfft)

8x1.25mm
24 N-m (2.4 kgf-m, 10x1.25 mm
17 Ibft) 44 N-m {4.5 kgf-m, 33 Ibftt}

ww&xn;\@pro.com
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Engine Instaliation:

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. Do not tighten
the bolts/nuts on the transmission side.

AfT:
12 x 1.26 mm
TRANSMISSION 64 N'm (6.5 kgf-m,
MOUNT 47 Ibf-ft)

TRANSMISSION
MOUNT BRACKET

M/T: TRANSMISSION
MOUNT

12 x 1.25 mm
64 N'm (6.5 kgf-m,
47 |bf-ft}

TRANSMISSION
MOUNT BRACKET

2

3.

Install the upper bracket, then tighten the nuts in the
numbered sequence.

@12 x 1.26 mm 112 x 1.25 mm
74 N'-m (7.5 kgfm, 74 N-m {7.5 kgf-m,
54 Ibf-ft) 54 |bf-ft)

UPPER
BRACKET

Install the rear mount bracket mounting bolt. Do not
tighten the bolt.

REAR MOUNT BRACKET
MOUNTING BOLT
Replace.

{cont'd)

5-13



Engine Removal/Installation

Installation (cont'd)

4. Tighten the bolt/nuts on the transmission mount
bracket in the numbered sequence.

AT

@12x 1.25 mm @ 12 x 1.25 mm
74 N-m (7.5 kgf-m, 64 N'-m (6.5 kgf-m,
54 ibf-ft) 47 Ibff1)

M/T:

212 x1.25 mm
74 N-m (2.5 kgf-m,
54 Ibf-ft)

112x1.25 mm
64 N-m (6.5 kgf-m,
47 Ibfft)

grﬂar@lpro.com

5.

Tighten the rear mount bracket mounting boit,

12 x 1.25 mm
59 N-m (6.0 kgf-m, 43 Ibf-ft)
Replace.




e

6. Instali the right front mount/bracket, then tighten the
bolts in the numbered sequence.

AT

Loosen this nut.

12 % 1.25 mm
64 N-m {6.5 kgf-m, 47 Ibf-ft}
Replace.

210 x 1.25 mm
44 N-m {4.5 kgf-m, 33 Ibf-ft)

M/T:

Loosen this nut,

()10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 Ibf4t)

112 x1.25 mm
64 N-m {6.5 kgf-m, 47 Ibf-fr)
Replace.

7. Install the left front mournt, then tighten the bolts/nut
in the numbered sequence.

(1) 12 x 1.25 mm
83 N-m (8.5 kgfm, 61 bft}

@12 x1.25mm
59 N-m (6.0 kgf-m, 43 Ibfft)
Replace.

@ 10 x 1.25 mm
44 N-m (4.5 kgf-m,

33 Ibfft)

{cont'd)
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Engine Removal/Instaliauon

Installation (cont’d)

8. Tighten the nut on the right front mount.

A/T:

12 x 1.25 mm
59 N-m (6.0 kgf-m, 43 ibf-ft}
Replace,

M/T:

12 x 1.25 mm
59 N'm (6.0 kgf-m, 43 |bfft}
Replace.

wx&gr*lsalpro.com

Perform the following checks and adjustments:

Check that the spring clip on the ends of the drive-
shaft and intermediate shaft clicks into place. Use
new spring clips.

Adjust the shift cable {see section 14).

Adjust the throttle cable (see section 11).

Refill the engine with engine oil {see page 8-4).
Refill the transmission with oil or fluid (see sec-
tion 13 or 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 fuel line parts, turn on the igni-
tion switch (do not operate the starter) so that
the fuel pump operates for approximately two
seconds and the fuel line pressurizes.

Repeat this operation two or three times, and
check for fuel leakage at any point in the fuel line.



Mount and Bracket Bolts/Nuts Torque Value Specifications:

A:

c:

D:

E:

www.emanualpro.com

—

10 x 1.25 mm

64 N-m {6.5 kgf-m, 47 Ibf-ft}
12 x 1.26 mm

59 N-m (6.0 kgf-m, 43 Ibf-ft}
Repiace.

14 x15mm

83 N-m (8.9 kgf-m, 61 Ibf-ft)
Replace.

10 x 1.25 mm

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

83 N-m {8.5 kgf-m, 61 Ibf-ft}
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| Special Tools

@

Ref. No. Tool Number Description Qty Page Reference

@® 07JAA - 001020A Socket, 19 mm 1 6-7

@ 07JAB - 001020A Holder Handle 1 6-7

6) 07MAB - PY3010A Pulley Holder Attachment, 50 mm, Offset 1 6-7

@ 07757 - PJ1010A Valve Spring Compressor Attachment 1 6-23, 29

® 07942 - 6570100 Valve Guide Driver, 6.6 mm 1 6-25, 26

® 07984 - 657010D Valve Guide Reamer, 6.6 mm 1 6-27

=
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T @ @
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Valve Clearance

e

Adjustment

Adjust the valves only when the cylinder head tempera-
ture is less than 100°F (38°C).

1. Remove the ¢ylinder head cover.

2. Remave the middle cover {see page 6-11}.

3. Set the No. 1 piston at TDC. The “UP” mark on the
pulleys should be at the top, and the TDC marks on
the pulleys should align with the pointers on the back
cover.

“UP" MARK POINTER “UP™ MARK

/
AN
Ul

/ f ﬂ[ﬂ

TDC MARKS TDC MARKS
POINTER POINTER

N

L/

4. Adjust the valves on No. 1 cylinder.

intake: 0.08 -0.12 mm (0.003 - 0.005 in)
Exhaust: 0.16 - 0.20 mm (0.006 - 0.008 in)

5. Loosen the locknut, and turn the adjustment screw

until the feeler gauge slides back and forth with a
slight amount of drag.

LOCKNUT
9 x0.75 mm
25 N-m (2.5 kgf-m, 18 |bf-ft}

Adjusting Screw Locations:

INTAKE

EXHAUST

{cont'd)
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Valve Clearance

Adjustment (cont'd)

6.

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

FEELER
GAUGE

Rotate the crankshaft 180° counterclockwise {camshaft
pulley turns 90°).

The “UP” marks should be on the exhaust side. Adjust
the valves on No. 3 cylinder.

“UP” MARKS

wwﬁmﬂpalpro.com

8. Rotate the crankshaft 180° counterclockwise to bring
No. 4 piston to TDC.
The “UP" marks should be pointing straight down.
Adjust the valves on No. 4 cylinder.

“UP” MARKS

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

“UP” MARKS

10. Install the cylinder head cover {see page 6-32).

11. Retergue the crankshaft pulley bolt (see page 6-7).




Valve Seals

e

Replacement {cylinder head removal not required)

The procedure shown below applies when using the in-
car valve spring compressor {(Snap-on YAB845 with
YAB845-2A 7/8” attachment). Use approved eye protec-
tion,

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

2.  Remove the cylinder head cover.
3. Remove the distributor.

4. Loosen and disconnect the timing belt from the
camshaft pulleys.

5. Remove the camshaft holder bolts, then remove the
camshaft holders, the camshafts and rocker arms.

Intake Valve Seals

6. Using the 6 mm bolts supplied with the tool, mount
the two uprights to the cylinder head at the end
camshaft holders. The uprights fit as shown.

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

8. Select the 7/8 in. diameter long compressor attach-
ment, and fasten the attachment to the front hole of
the lever arm with the speed pin supplied.

9. Position the piston at TDC, and 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.

10. Put shop towels over the oil passages to prevent
the valve keepers from falling into the cylinder
head.

OIL PASSAGE

T6E
e
e
8o
=[O,

©
©.

,-§

)

OIL PASSAGES

11. 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 rear position slot
on the lever as shown,

SN REAR POSITION
SLOT

(cont’d)
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Ilve Seals

Replacement (cylinder head removal not required) (cont'd)

12.

13.

14.

15.

16.

17.

Using an upward motion on the lever arm, compress
the valve spring and remove the keepers from the
valve stem. Slowly release pressure on the spring.
Repeat step 11 for the other valve in that cylinder.
Remove the valve seals (see page 6-24).

Install the valve seals {see page 6-29).

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

Repeat steps 9 to 16 for the other three cylinders.

Exhaust Valve Seals

18.

19.

Using the 6 mm bolts supplied with the tool, mount
the two uprights to the cylinder head at the end
camshaft holders. The uprights fit as shown.

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

20.

21.

SB\ ?
oI5 o o o ] &
oo Qo ono Q
O O @) Q O
o0 O o O G o
PG DAE PRE S oN )
PROI9EY YOEIELX
i OXAO OMAC O MO ONAC
NSl INSIoS. O O
% Yoy

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.

Position the piston at TDC, and 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.

wwmerlﬁalpro.com

22, Put shop towelis over the oil passages to prevent
the valve keepers from falling into the cylinder
head.

OIL PASSAGE

OIL PASSAGES

23. 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 rear position slot
on the lever as shown.

REAR POSITION SLOT

24. 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.

25. Repeat step 24 for the other valve in that cylinder.

26. Remove the valve seals (see page 6-24).

27. Install the valve seals {see page 6-29).

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

29. Repeat steps 2110 28 on the other three cylinders.




Crankshaft Pulley and Pulley Bolt

Replacement

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

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

O: Clean
x : Remove any oil
@®: Lubricate
CRANKSHAFT
PULLEY
TIMING BELT
DRIVE PULLEY
WASHER CRANKSHAFT
| O
0000//9
o] o ===t
oo X oCc0o0 088 8
e]e] o)
X x H ¢ OC)C)OO o 6
x O
Xy X "0000))\4
- O
|
PULLEY
BOLT
TIMING BELT
GUIDE PLATE

Crankshaft puliey bolt size and torque value:

14 x 1.25 mm
177 N-m {18.0 kgf-m, 130 Ibf-ft)

NOTE: Do not use an impact wrench when installing.

HOLDER HANDLE
07JAB - 001020A

HOLDER ATTACHMENT,
50 mm, OFFSET

07MAB - PY3010A
SOCKET, 19 mm
07JAA - 001020A
{or Commercially availabie)




Timing Belt

lllustrated Index

CYLINDER HEAD

COVER
6x1.0mm Refer to page 6-32
9.8 N-'m {1.0 kgt-m, 7.2 ibf-ft} when installing.

HEAD COVER GASKET
Replace when leaking,
damaged or deteriorated.
Apply liquid gasket at
the eight corners of the
recesses.

WASHER
Replace if damaged
or deteriorated.

TIMING BELT
Inspection, page 6-8
Adjustment, page 6-9
Removal, page 6-10
Installation, page 6-11

RUBBER SEAL
Replace if damaged
or deteriorated.

8x1.25 mm
37 N-m (3.8 kgf-m, 27 Ibf-ft)

MIDDLE COVER

6x1.0mm
9.8 N-m (1.0 kgf-m,

RUBBER SEALS
Replace when damaged
or deteriorated.

LOWER COVER

A0 AN , ADJUSTING BOLT
p 10 x 1.25 mm
TIMING BELT \\Q & 54 N'm (5.5 kgf-m, 40 Ibfft}
X% A o /~
i/

DRIVE PULLEY

Replacement, page 6-7 /

Install with concave
surface facing out.
Remove any oil and clean.

CRANKSHAFT PULLEY
Replacement, page 6-7

PULLEY BOLT

CRANKSHAFT SPEED 6x 1.0 mm :;71-':-.5 80 kgt
FLUCTUATION (CKF} 9.8 N'm (1.0 kgf-m, 130 IbFft) ' .
SENSOR 7.2 Ibf-ft}
6x 1.0 mm Replacement, page 6-7
11 Nem {1.1 kgf-m, Do not use an impact
8.0 Ibf-ft} wrench when installing.
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Inspection

1. Remove the cylinder head cover.

2. Inspect the timing belt for cracks and oil or coolant
scaking. Replace the belt if it is oil or coolant
soaked. Remove any oil or solvent that gets on the
belt.

Inspect this
area for wear.

3. After inspecting, retorque the crankshaft pulley bolt
to 177 N-m {18.0 kgf-m, 130 Ibfft).

4. Install the cylinder head cover (see page 6-32).

Tension Adjustment

NOTE:

® Always adjust the timing belt tension with the engine
cold.

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

1. Remove the cylinder head cover.
2. Setthe No. 1 piston at TDC (see page 6-12}.

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

4. Setthe No. 1 piston at TDC.

5. Loosen the adjusting bolt 1/2 turn (180°) oniy.

ADJUSTING BOLT
54 N-m (5.5 kgf-m,
40 Ibfft)

For adjustment only,
do not remove.

rotation.

6. Rotate the crankshaft counterclockwise three teeth

on the camshaft pulley.

7. Tighten the adjusting boit to the specified torque.

8. After adjusting, retorque the crankshaft pulley boit to

177 N-m (18.0 kgf-m, 130 1bft).

9. Install the cylinder head cover (see page 6-32).




Timing Belt

Removal

Replace the timing beit at 105,000 miles (168,000 km)
according to the maintenance schedule {(normal condi-
tions/severe conditions). If the vehicle is regularly driven
in either of the following conditions, replace the timing
belt at 60,000 miles (J.S5.A.} 100,000 km {Canada).

— In very high temperatures {over 110°F, 43°C).

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

1. Turn the crankshaft pulley so the No. 1 piston is at
top dead center (TDC).

2. Remove the guard bar and splash shield {see page
5-7).

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

MOUNTING BOLT
8 x1.25 mm
24 N'm {2.4 kgf-m, 17 |bfft)

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

4. Loosen the idler pulley bracket bolt and adjusting
bolt, then remove the air conditioning {A/C} compres-
sor belt (see page 5-4).

www.61an1a00.com

5. Loosen the mounting nut and locknut, then remove
the alternator belt.

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

MOUNTING NUT

10 x 1.25 mm
ALTERNATOR 44 N-m (4.5 kgf-m, 33 Ibf-ft}
BELT

6. Remove the cruise control actuator (see section 4).
7. Support the engine with a jack, then remove the

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

12 x 1.25 mm
74 N-m (7.5 kgf-m, 54 Ibf-ft}

UPPER BRACKET
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8. Remove the cylinder head cover.

NOTE: Refer to page 6-32 when installing the cylin-
der head cover.

9. Remove the crankshaft pulley {see page 6-7).

10. Remove the middle cover and lower cover. Do not
use these covers to store removed items.

MIDDLE 6 x 1.0 mm
COVER 9.8 N-m (1.0 kgf-m,

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

11. Mark the direction of rotation on the timing belt.

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

ADJUSTING BOLT
54 N-m (5.5 kgfm,
40 Ibfft)

13. Remove the timing belt.

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 piston
is at top dead center (TDC). Align the groove on the
timing belt drive pulley to the pointer on the cil pump.

POINTER

GROOVE

TIMING BELT
DRIVE PULLEY
Clean.

2. Set the camshaft pulleys so that the No. 1 piston is at
TDC. Align the TDC marks on the camshaft pulleys to
the pointers on the back cover.

CAMSHAFT
PULLEY
Clean.

“UP~ MARKS

POINTER POINTER

TDC MARKS

TDC MARKS

POINTER

{cont’d)
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Timing Belt

Installation (cont’d)

Install the timing belt tightly in the sequence shown,
(1 Timing belt drive pulley {crankshaft) — & Adjust-
ing pulley — @ Water pump pulley —» @ Exhaust
camshaft pulley — (8) intake camshaft pulley.

NOTE: Make sure the timing belt drive pulley and
camshaft pulleys are at TDC.

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

Ctean, then install the lower cover and middle
cover.

Install the crankshaft pulley, then tighten the pulley
bolt (see page 6-7).

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

on the pulleys.

Adjust the timing belt tension {see page 6-9).

www.eﬁamlla.com
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9.

POINTER

10.

1.

12.

Check that the crankshaft pulley and camshaft pulleys
are both at TDC.

POINTER ON
LOWER COVER

TDC MARK
{Painted White)

“UP” MARKS

POINTER

TDC MARKS

TDC MARKS

POINTER

If the camshaft pulleys are not positioned at TDC,
remove the timing beit, adjust the position foliowing
the procedure on page 6-11, then reinstall the timing
belt.

Instali the cylinder head cover {see page 6-32).

After installation, adjust the tension on each belt.

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

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

® See section 17 for P/S pump belt tension adjust-
ment.




CKF Sensor

e

Replacement

1. Remove the guard bar and splash shield (see page
5-7).

2. lLoosen the lock bolt and mounting bolt, then
remove the P/S pump belt.

MOUNTING BOLT
8x 1.25 mm
24 N-m (2.4 kgf-m, 17 Ibfft

P/5 PUMP
BELT

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

3. Loosen the adjusting boit and idler pulley bracket
bolt, then remove the A/C compressor belt.
ADJUSTING BOLT
ADJUSTING LOCKNUT

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

IDLER PULLEY BRACKET BOLT
1M0x1.25mm
44 N-m (4.5 kgf-m, 33 Ibfft) BELT

A/C COMPRESSOR

4, Loosen the locknut and mounting nut, then remove
the alternator belt.

LOCKNUT
8x1.25 mm
24 N-m {2.4 kgf-m, 17 Ibfft)

MOUNTING NUT
10 x 1.25 mm

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

BELT

5. Remove the cylinder head cover.
6. Remove the crankshaft pulley (see page 6-7).
7. Remove the middie cover and the lower cover.

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

CKF SENSOR

CKF SENSOR CONNECTOR

11 Nem (1.1 kgfm, 8.0 Ibft)

9. Install the CKF sensor in reverse order of removal.




Cylinder Head

lllustrated Index

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

6x 1.0 mm
9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft)
WASHER
Replace when damaged

a8
or deterigrated. F g;I{:EJF?ER HEAD
k Refer to page 6-32 when

installing cylinder head cover.

HEAD COVER GASKET
Replace when leaking,
damaged or deteriorated.
Apply liquid gasket at
the eight corners of the
recesses.

l
} RUBBER SEAL

Replace if damaged
or deteriarated.

8 x 1.25 mm
24 N-m (2.4 kgf-m,
17 Ibf-ft)
6x 1.0 mm
9.8 N-m {1.0 kgf-m,
7.2 Ibf-ft)
Apply engine oil to the
threads.
DISTRIBUTOR
See section 4. CAMSHAFT
HOLDER
CYLINDER
HEAD PLUG DOWEL
Replace. PIN
OIL SEAL
Repl .
EXHAUST eplace
CAMSHAFT CAMSHAFT
C PULLEY
ROCKER ARM \3 x 1.25 mm
37 N-m (3.8 kgf-m,
27 Ibf-ft}
OIL SEAL INTAKE
Replace. CAMSHAFT
6x1.0mm

9.8 N-m (1.0 kgf-m, 7.2 IbFt)

BACK COVER

www.ema6a4p1l).4tn
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When handling a metal gasket, take care not to fold it or damage the contact surface.

) EPrior to reassembling, clean all the parts in solvent, dry them and apply lubricant to any contact parts.

CYLINDER HEAD BOLT
11 x1.5mm
856 N'm (8.7 kgf-m, 63 Ibf-ft)
Tightening, page 6-30.
Long boits. Apply engine oil to the threads.

VALVE KEEPERS \ END PIVOT BOLT

63 N-m (6.4 kgf-m, 46 Ibf-ft)

g/ SPRING RETAINER
EXHAUST VALVE
SPRING §“\ INTAKE VALVE
S SPRING
N T INTAKE VALVE SEAL
Replace.

EXHAUST VALVE
SEAL
Replace. VALVE SPRING
SEAT
EXHAUST VALVE INTAKE VALVE
GUIDE

GUIDE

CYLINDER HEAD
Removal, page 6-16
Warpage, page 6-27
Vaive seat reconditioning,
page 6-28

Installation, page 6-30

Inspection, page 6-25
Replacement, page 6-25
Reaming, page 6-27

EXHAUST
VALVE

INTAKE VALVE
Removal, page 6-23
Installation, page 6-29

CYLINDER HEAD
GASKET
Replace.

OIL CONTROL
ORIFICE
Clean.

O-RING
Replace.

10x1.25 mm
44 N-m {4.5 kgf-m,
33 Ibfft)

DOWEL PIN

Bx1.25 mm
24 N-m (2.4 kgfm,
17 Ibf-ft)




Cylinder Head

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 position on the engine.

NOTE:

Use fender covers to avoid damaging painted sur-
faces,

To avoid damage, unplug the wiring connectors care-
fully while holding the connector portion.

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

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

Disconnect the negative terminal from the battery.

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

Remaove the intake air duct and air cleaner housing
{see page 5-2).

Remove 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 bracket bolt and adjusting
bolt, then remove the air conditioning (A/C) com-
pressor belt.

ADJUSTING BOLT
ADJUSTING LOCKNUT

BOLT 8 x 1.25 mm
24 N-m (2.4 kghm, 17 Ibf-t)

IDLER PULLEY BRACKET BOLT
10 x 1.26 mm A/C COMPRESSOR

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

wwv6ma1u6)ro.com

6. Loosen the locknut and mounting nut, then remove
the alternator belt.

LOCKNUT
8 x1.25 mm
24 Nem {2.4 kgf-m, 17 Ibfft)

/ MOUNTING NUT

10x 1.25 mm
ALTERNATOR 44 N-m (4.5 kgf-m, 33 Ibf-ft}

BELT

7. Remove the P/S pump bracket.

10 x 1.25 mm
44 N-m (4.5 kgf'm,
33 Ibf-ft}




e

Remove the throttle cable by loosening the locknut,
then slip the cable end out of the throttle linkage.
Take care not to bend the cable when removing it.
Always replace any kinked cable with a new one.

‘97 - 98 models:

THROTTLE ADJUSTING LOCKNUT
CABLE NUT
99 - 00 modsls:

THROTTLE
CABLE

LOCKNUT

ADJUSTING
NUT

9.

10.

Relieve fuel pressure (see section 11).

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

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

33 N'm (3.4 kgf-m,

25 Ibf-ft}
WASHERS
Replace.
FUEL FEED \ ==
HOSE
EVAP CONTROL
CANISTER HOSE
{cont’d}
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Cylinder Head

Removal {cont'd)

11. Remove the brake booster vacuum hose, fuel return 12. Remove the breather hose and positive crankcase
hose, and vacuum hose. ventilation (PCV} hose,
'97 - 98 models: ‘97 - 98 models:
PCV HOSE
BRAKE BOOSTER BREATHER
VACUUM HOSE HOSE

99 - 00 models:

FUEL RETURN

HOSE BREATHER

HOSE
‘99 - 00 models:

BRAKE BOOSTER
VACUUM HOSE

PCV HOSE

VACUUM
HOSE

FUEL RETURN
HOSE

WW\6FH31L83I’O.CO[T\
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13. Remove the upper radiator hose, heater hose and
water bypass hose.

WATER BYPASS
HOSE

UPPER
RADIATOR
HOSE

HEATER
HOSE

14, Remove the engine wire harness connectors and
wire harness clamps from the cylinder head and the
intake manifold.
¢ Four fuel injector connectors
# Engine coolant temperature {ECT) sensor con-
nector

® Radiator fan switch connector

e Coolant temperature gauge sending unit connec-
tor

e Throttle position sensor connector

o Manifold absolute pressure (MAP) sensor con-
nector

® Primary heated oxygen sensor {primary HO2S)
connector

e Idle air control {|AC) valve connector

¢ Distributor connector

15, Remove the spark plug caps and distributor from the
cylinder head.

16. Remove the cruise control actuator {see section 4).
17. Support the engine with a jack, then remove the

upper bracket. Make sure to place a cushion
between the oil pan and the jack {see page 6-10).

18. Remove the cylinder head cover.

CYLINDER
HEAD COVER

19. Inspect the timing belt {see page 6-9).

{cont'd}
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Cylinder Head

Removal (cont’d)

20. Remove the timing belt {see page 6-10). 22. Remove the exhaust manifold bracket and self-lock-

ing nuts.
21. Remove the camshaft pulleys and back cover.

'97 - 98 U.S. models (California):

GASKET EXHAUST MANIFOLD
Replace. BRACKET

KEYS

CAMSHAFT

10 x 1.25 mm
44 N-m [4.5 kgf-m,
33 Ibfft)
SELF-LOCKING NUT
54 N-m (5.5 kgf-m, 40 Ibf-ft)
Replace.
'97 - 98 U1.S. models (Except California):
‘99 — 00 models:
BACK COVER
GASKETS EXHAUST
Replace. MANIFOLD
BRACKET

10 x 1.25 mm
44 N'm (4.5 kgf-m,
SELF-LOCKING NUT 33 Ibfft)
10 x 1.25 mm
54 N-m (5.5 kgf-m, 40 |bf-ft}
Replace.

wwvﬁm%ro.com
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23. Remove the intake manifold mounting bolts and 25. Remove the camshaft holder bolts, then remove the
water bypass hose. camshaft holders and rocker arms. Make note of the
rocker arm positions.

ROCKER ARM

WATER BYI§

HOSE

8 x 1.25 mm 26. Remove the cylinder head bolts. To prevent
24 N'm {2.4 kgi-m, warpage, unscrew the bolts in sequence 1/3 turn at a
17 Ibft) time; repeat the sequence until all bolts are loosened.

CYLINDER HEAD BOLTS LOOSENING SEQUENCE:
24. Loosen the locknuts and adjusting screws.

INTAKE
@

®
@
@
)

No. 4 No. 3 No. 2 No. 1

_
0 C© o o ° S &
spdy 9] S 5 - O. ol [OWAC [C Lol onol © 7
( — ‘- g' T “u ‘." o OO o @ o C
SBRCRI" @ WS (o R (1 O Q @) O O O

D
=y NN P A (] Q (] O
ol o) -\ RS el@®iuCl® y@l®)g@)®
I | “l I II rica 50 = 5 ) o o
3 ) e iniadn (o I o 1" —
’ ) / g / /U /
@ L) ®

No. 4 No. 3 No. 2 No. 1

EXHAUST

27. Remove the cylinder head.




Camshafts

Inspection

1.

10.

Loosen the adjusting screws.

Remove the camshaft holders.

Mark the rocker arms, then remove them.

Reinstall the camshaft and holders. Tighten the
camshaft holder bolts in a crisscross pattern, begin-
ning with the inner bolts.

9.8 N-m (1.0 kgf-m, 7.2 |bf-ft)

Seat the camshafts by pushing them toward the dis-
tributor end of the head with a screwdriver.

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)

0.5 mm {0.02 in)

Service Limit:

Unscrew the camshaft holder bolts two turns at a
time, in a crisscross pattern, Then remove the
camshaft holder bolts from the cylinder head.

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

Clean the camshaft journal surfaces in the cylinder
head, then set the camshaft back in place. Place a

plastigage strip across each journal.

Install the camshaft holders, and torque the bolts to
the values and in the sequence shown on page 6-31.

NOTE: Do not rotate the camshafts during inspection.

ww&mﬂtﬂpro.com

11. Remove the camshaft holders. Measure the widest
portion of plastigage on each journal.

Camshaft-to Holder Oil Clearance:
Standard (New): 0.030 - 0.069 mm
{0.0012 - 0.0027 in)

Service Limit:  0.15 mm {0.006 in)

PLASTIGAGE

12. If camshaft-to-holder oil clearance is out of toler-
ance:
® And the camshaft has already been replaced,
you must replace the cylinder head.
¢ If the camshaft has not been replaced, first check
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 camshafts is within tol-
erance, replace the cylinder head.

— If the total runout is out of tolerance, replace the
camshafts and recheck. If the oil clearance is still
out of tolerance, replace the cylinder head,




Valves, Valve Springs fF—
and Valve Seals E}

13. Measure the cam lobe height.

Cam Lobe Height Standard (New}
'97 - 98 models:

INTAKE: 33.204 mm {1.3072 in)
EXHAUST: 33.528 mm {1.3200 in)
'99 - 00 models:

INTAKE: 33.716 mm (1.3274 in}
EXHAUST: 33.528 mm (1.3200 in})

Inspect this area for wear.

Removal

Identify 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 mallet,

lightly tap the valve retainer to loosen the valve keep-
ers before installing the valve spring compressor.

PLASTIC MALLET

SOCKET

2. Install the spring compressor. Compress the spring
and remove the valve keeper.

VALVE SPRING COMPRESSOR
KD No. 383, with #35 JAW or
Snap-on CF711

VALVE SPRING COMPRESSOR
ATTACHMENT
07757 - PJ1010A

{cont’d}
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Valves, Valve Springs and Valve Seals

Removal (cont’'d)

3. Install the valve guide seal remover.

VALVE GUIDE SEAL REMOVER
LISLE P/N 57900 or KD3350 or equivalent
{Commercially available)

SEAL
REMOVER

e

VALVE
SEAL

4. Remove the valve seal.

WWW.6‘I2T2¢40.CO[T\
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Intake Valve Dimensions

A Standard {New):
B Standard (New):
C Standard (New):

C Service Limit:
D Standard (New):

D Service Limit:

30.85 -~ 31.15 mm
{1.215 - 1.226 in)
103.80 - 104.10 mm
{4.087 - 4.098 in)
6.580 - 6.590 mm
(0.2691 - 0.2594 in)
6.55 mm (0.258 in)
1.35 - 1.65 mm
{0.053 - 0.065 in)
1.15 mm {0.045 in})

Exhaust Valve Dimensions

A Standard (New):
B Standard {New):
C Standard (New):

C Service Limit:
D Standard {(New):

D Service Limit:

27.85 - 28.15 mm
{1.096 - 1.108 in}
104.00 - 104.30 mm
(4.094 — 4,106 in}
6.550 - 6.560 mm
{0.2579 - 0.2583 in)
6.52 mm {0.257 in)
1.65 - 1.95 mm
{0.065 - 0.077 in)
1.45 mm (0.057 in)




Valve Guides

IS

Valve Movement

1. Measure the guide-to-stem clearance with a dial
indicator while rocking the stem in the direction of
normal thrust {wobble methad).

Intake Valve Stem-to-Guide Clearance:
Standard {(New): 0.04 - 0.10 mm

{0.002 - 0.004 in)
Service Limit:  0.16 mm (0.006 in)
Exhaust Valve Stem-to-Guide Clearance:
Standard {New): 0.10 - 0.16 mm

{0.004 — 0.006 in)

Service Limit:  0.22 mm {0.008 in})

Valve extended 10 mm out
from seat.

If the measurement exceeds the service limit,
recheck using a new valve.

2. i the measurement is now within the service limit,
reassemble using a new valve.

3. If the measurement still exceeds the limit, subtract the
0.D. of the valve stem, measured with a micrometer,
from the |.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 between the largest guide measure-
ment 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)

Replacement

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.

VALVE GUIDE DRIVER
(Commercially available)

/ ?a.‘z’;“.-':i |
3] I

"‘ 87 mm “"‘—‘ 57 mm
[3.43 in) {2.24 in)

or
VALVE GUIDE DRIVER, 6.6 mm
07942 - 6570100

11.3 mm
(0.44 in)

2. Select the proper replacement guides, and chill
them in the freezer section of a refrigerator for
about an hour.

3. Use a hot plate or oven to evenly heat the cylinder
head to 300°F {150°C). Monitor the temperature with
a cooking thermometer, Do not get the head hotter
than 300°F {150°C); excessive heat may loosen the
valve seats.

CAUTION: To avoid burns, use heavy gloves when
handling the heated cylinder head.

(cont"d}




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 rermoval
easier. Hold the air hammer directly in line with the
valve guide to prevent damaging the driver.

CAUTION: Always wear safety goggles or a face
shield when driving valve guides.

Turn the head over and drive the guide out toward
the camshaft side of the head.

VALVE GUIDE DRIVER, 6.6 mm
07942 - 6570100

If a valve guide won’t move, drill it out with a 8.0
mm (5/16 in) bit, then try again. Drill guides only in
extreme cases; you could damage the cylinder head
if the guide breaks.

Remove the new guide(s) from the freezer, one at a
time, as you need them.

WWWGTAB@@I’O.COIT\

Apply a thin coat of clean engine cil 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, 6.6 mm
07942 - 6570100

ATTACHMENT

Valve Guide Installed Height:

Intake: 13.75-14.25 mm
(0.541 - 0.561 in}

Exhaust: 15.75 - 16.25 mm
(0.620 - 0.640 in)

)

Measure here

IS TN/
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Cylinder Head Iﬂ]

Reaming Warpage
NOTE: For new valve guides only. NOTE: If camshaft-to-holder oil clearances (see page 6-22)
are not within specification, the head cannot be resur-
1. Coat the reamer and the valve guide with cutting oil. faced.
2. Rotate the reamer clockwise the full length of the If camshafi-to-holder oil clearances are within specifica-
valve guide bore. tions, check the head for warpage. Measure along the

edges, and three ways across the center.
3. Continue to rotate the reamer clockwise while

removing it from the bore. e if warpage is less than 0.05 mm {0.002 in} cylinder
head resurfacing is not reguired,
4. Thoroughly wash the guide in detergent and water e |f warpage is between 0.05 mm {0.002 in) and 0.2 mm
to remove any cutting residue. (0.008 in), resurface cylinder head.
& Maximum resurface limit is 0.2 mm (0.008 in} based
5. Check clearance with a valve {see page 6-25). on a height of 132.0 mm {5.20in),

6. Verify that the valves slide in the intake and exhaust
valve guides without exerting pressure.

PRECISION STRAIGHT EDGE

REAMER HANDLE

Turn reamer in
clockwise direction
only.

VALVE GUIDE REAMER, 6.6 mm
07984 - 657010D

=

o

Cylinder Head Height:
Standard {New): 131.95 - 132.05 mm
(5.195 - 5.199 in}




Valve Seats

Reconditioning

If the guides are worn (see page 6-25), replace them (see
page 6-25} before reconditioning the valve seats.

1. Renew the valve seats in the cylinder head using a
valve seat cutter.

2. Carefully cut a 45° seat, removing only enough
material to ensure a smooth and concentric seat.

3. Bevel the upper edge of the seat with the 30° cutter
and the lower edge of the seat with the 60° cutter.
Check width of seat and adjust accordingly.

4. Make one more very light pass with the 45° cutter to
remove any possible burrs caused by the other cut-
ters.

Valve Seat Width (Intake and Exhaust);

Standard {New): 1.25 - 1.55 mm (0.049 - 0.061 in)
Service Limit: 2.0 mm (0.08 in}

30°

5
SEAT 60°
WIDTH

ww@,malapro.com

After resurfacing the seat, inspect for even valve
seating: Apply Prussian Blue compound to the valve
face, and insert the valve in its originai location in
the head, then lift it and snap it closed against the
seat several times.

ACTUAL
SEATING /

SURFACE /

VALVE
SEAT

—

PRUSSIAN BLUE COMPOUND

The actual valve seating surface, as shown by the

blue compound, should be centered on the seat.

e [f it is too high (closer to the vaive stem), you
must make a second cut with the 60° cutter to
move it down, then one more cut with the 45°
cutter to restore seat width.

o [f it is too low (closer to the vailve edge), you
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.

NOTE: The final cut should always be made with
the 45° cutter.

Insert the intake and exhaust valves in the head,
and measure valve stem installed height.

Intake Valve Stem Instalied Height:
Standard (New): 40.765 - 41.235 mm
{1.6049 - 1.6234in}
Service Limit: 41,485 mm (1.6333 in)
Exhaust Valve Stem Installed Height:
Standard (New): 42.765 - 43.235 mm
(1.6837 - 1.7022 in}
Service Limit:  43.485 mm {17120 in)

il 7

/" VALVE STEM
_"7] INSTALLED HEIGHT

If valve stem instalted 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,




Valves, Valve Springs and Valve Seals
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Installation

1. Coat the valve stems with oil. Insert the valves into
the valve guides.

2. Check that the valves move up and down smoothly.
3. Install the spring seats on the cylinder head.
4. Install the valve seals using the special tool.

NOTE: Exhaust and intake valve seals are not inter-

changeable.
WHITE BLACK
SPRING SPRING

EXHAUST VALVE SEAL

INTAKE VALVE SEAL

VALVE GUIDE
SEAL INSTALLER
{Commercially available)
KD3372 or equivalent

or
07GAD - PH70100

VALVE SEAL
Replace.

Install the valve spring and valve retainer. Place the
end of the valve spring with closely wound coils
toward the cylinder head.

Install the valve spring compressor. Compress the
spring, and install the valve keepers.

VALVE SPRING COMPRESSOR
{Commercially available)

KD No. 383, with #35 JAW or
Snap-on CF711 \

VALVE SPRING COMPRESSOR
ATTACHMENT
07757 - PJ1010A

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. Tap the valve stem
only along its axis so you do not bend the stem.

PLASTIC
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vlinder Head

Installation

Install the cylinder head in the reverse order of removai:

1. Clean the cylinder head and block surfaces.

2. Clean the oil control orifice. Install the cylinder head

3.

gasket, dowel pins and the oil control orifice on the
cylinder block. Always use a new cylinder head gas-
ket.

CYLINDER HEAD
GASKET
Repilace.

0-RING

OIL CONTROL
ORIFICE
Clean.

Apply clean engine oil to the bolt threads and under
the bolt heads.

\Aﬁ\gewalpro.com

4. Tighten the cylinder head bolts in two steps. In the
first step tighten all bolts, in sequence, to about 29
N'm (3.0 kgf-m, 22 Ibfft); in the final step, tighten in
the same sequence to 85 N-m (8.7 kgfm, 63 |bfft).

Use a beam-type torque wrench. When using a pre-
set-type torque wrench, be sure to tighten slowly
and do not overtighten.

If a bolt makes any noise while you are torquing it,
loosen the bolt, and retighten it from the 1st step.

CYLINDER HEAD BOLTS TORQUE SEQUENCE:

® @ @
S S
o o o) o L o o o
Ql (O Q] [OFNO] [CrO] [O
@) OO O, ) O Qo
OO0 OO
Op_“ @ D ]
Q) [© OOkOO [@N(e)
ol )
o 25 |9 o & & )
/ S
@ ® ® ® @

5. Tighten the intake manifold mounting bolts {(see

page 6-21).

6. Install the exhaust manifold bracket, and tighten the

new self-locking nuts {see page 6-20).

ey
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Piace the rocker arms on the pivots and the valve
stems. Put the rocker arms in their original posi-
tions.

Install the camshafts, then install the oil seals with
the open side (spring) facing in. Make sure that the
keyways on the camshafts are facing up and the No.
1 piston is at TDC.

ROCKER ARM

Clean and dry the cylinder head mating surfaces.
Apply liguid gasket (P/N 08718 - 0001 or 08718 -
0003) to the head mating surfaces of the No. 1 and
No. 6 camshaft holders on both the intake and
exhaust side.

No. 6 No. |
—H - 2 | EXHAUST
B O a
e
5
I ﬁ
‘ ol - INTAKE

Apply liquid gasket to the shaded areas.

10.

11.

12.

Install the camshaft holders.

NOTE:

e “I” or “E” marks are stamped on the camshaft
holders.

e The arrows marked on the camshaft holders
should point at the timing belt.

Tighten each bolt in two steps to ensure that the
rockers do not bind on the valves.

Wipe off the excess liquid gasket from the No. 1 and
No. 6 camshaft holders with a shop towel.

Specified torque:
9.8 Nm {1.0 kgf-m, 7.2 Ibf-ft)
Apply engine oil to the bolt threads.

. WX N
] ) INTAKE
™ \\e(—‘\e@‘] T I
a2 @ & ®
DoEe © @ @ @
» S 6—6 \_/6 L
EXHAUST
~Gr o
@®® @ ® ® &
{cont’d)
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Cylinder Head

Installation {cont'd}

13. Align the marks on the cylinder head plug to the 17. Install the timing belt (see page 6-11).
cylinder head upper surface, then instail the cylin-
der head plug in the end of the cylinder head. 18. Adjust the valve clearance (see page 6-3).

g:’b'c';‘oER HEAD 19. Thoroughly clean the head cover gasket and the

Replace. groove.

20. Install the head cover gasket in the groove of the
cylinder head cover. Seat the head cover gasket in
the recesses for the camshaft first, then work it into
the groove around the outside edges. Make sure the
head cover gasket is seated securely in the corners
of the recesses with no gap.

HEAD COVER
GASKET
Clean.

CORNERS OF
THE RECESS

MARKS

14. Install the back cover.

15. To set the camshafts at TDC position for the No. 1
piston, align the holes in the camshafts with the
holes in the No. 1 camshaft holders and insert 5.0
mm pin punches in the holes. Install the keys into
the camshaft grooves.

KEYS

CORNERS OF
THE RECESS

CYLINDER HEAD
COVER

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

9.8 N-m (1.0 kgf-m,
7.2 Ibfft)

16. Push the camshaft pulleys onto the camshafts, then
tighten the retaining bolts to the torque specified.

WW\GEHBLEPFO.COFH
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21,

22.

23.

24,

Check that the mating surfaces are clean and dry.

Apply liquid gasket, part No. 08718 — 0001 or 08718
- 0003, to the head cover gasket at the eight corners
of the recesses.

NOTE:

® Do not install the parts if five minutes or more
have elapsed since applying liquid gasket.
Instead, reapply liquid gasket after removing old
residue.

o After assembly, wait at least 30 minutes before
filling the engine with cil.

Apply liquid gasket to
the shaded areas.

Hold the head cover gasket in the groove by placing
your fingers on the camshaft holder contacting sur-
faces (top of the semicircles).

Once the cylinder head cover is on the cylinder
head, stide the cover slightly back and forth to seat
the head cover gasket.

Inspect the cover washers. Replace any washer that
is damaged or deteriorated.

25, Tighten the nuts in two or three steps. In the final
step, tighten all nuts, in sequence, to 9.8 N-m (1.0
kgf-m, 7.2 |bft).

28. Check that all tubes, hoses and connectors are
installed correctly.
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Special Tools

Ref. No Tool Number Description Qty Page Reference
Q)] 07GAF - PHB0300 Piston Pin Base Insert 1 7-14, 15
@ 07HAF - PL20102 Piston Base Head 1 7-14, 15
@ 07LAB - PV00100 Ring Gear Holder 1 7-5
@ O7LAD - PT30101 Seal Driver 1 7-23
Q) 07LAF - PR30100 Pilot Coltar 1 7-14, 15
® 07948 - SB0D101 Seal Driver Attachment, 76 x 80 mm 1 7-19, 24
€)) 07749 - 6010000 Driver 1 7-19, 24
07973 - PE00310 Piston Pin Driver Shaft 1 7-14, 15
07973 - PEQ0320 Piston Pin Driver Head 1 7-14, 15
] 07973 - 6570500 Piston Base 1 7-14, 15
a 07973 - 6570600 Piston Base Spring 1 7-14, 15

9

&
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IHustrated Index

H Lubricate all internal parts with engine oil during reassembly.

Apply liquid gasket to the mating surfaces of the right side cover and oil pump case before installing them.
Jse liquid gasket, Part No. 08718 - 0001 or 08718 - 0003.
Clean the oil pan gasket mating surfaces before installing the oil pan.

DRAIN BOLT WASHER 6x1.0mm

44 N'm (45 kgFm, 33 b0 G o e - 12Nm (1.2 kghm, 8.7 Ibtt)
CH & OIL PAN

Refer to page 7-22

when installing

11 x 1.5 mm
76 N-m (7.8 kgf-m, 56 Ibf-ft)

OIL PAN GASKET N .
Apply engine oil to the bolt

Replace.
threads.
NOTE: After torquing
each cap, turn the crankshaft
6x 1.0 mm to check for binding.
9.8 N-m {1.0 kgf-m,
7.2 Ibf-ft) MAIN BEARING CAP

BAFFLE PLATE DOWEL PIN
MAIN BEARINGS

Selection, page 7-8

NOTE: New main bearings must
be selected by matching the crank
and block identification markings.

CRANKSHAFT
Inspection, page 7-11

CRANKSHAFT OIL SEAL

OIL SCREEN
6x1.0mm Instaliation,
. page 7-19 12 x 1.0 mm
9.8 N-m (1.0 kgf-m, Pootace. 1Zx 10 mn

7.2 1bfft) @/ kgf-m, 54 Ibift) (A/T)

GASKET
Replace.

OlL PUMP
Qverhaul, page 8-8
Removal/inspection,
page 8-9

Apply liquid gasket
to mating surface.

WASHER (A/T)

DRIVE PLATE (A/T)
Check for cracks.

6x1.0mm

8x1.25 mm 9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft)

24 N-m (2.4 kgf-m,

17 Ibfft) RIGHT SIDE COVER
Apply liquid gasket
te mating surface.

CRANKSHAFT SEAL
Installation, page 8-10 :
Replace. o-RNG PN yyRuST WASHERS
Replace. Grooved sides face outward.
NOTE: Thrust washer thickness
6x1.0mm is fixed and must not be changed
9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft} by grinding or shimming.

(cont’d}
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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 pages 7-9).
PISTON INSTALLATION DIRECTION:
Lubricate all internal parts with engine oil

during reassembly. EXHAUST

PISTON RINGS
Replacemaent, page 7-18
Measurément, page 7-17
Alignment, page 7-18

PISTON PIN
Removal, page 7-14
Instaliation, page 7-15
Inspection, page 7-16

PISTON
Inspection, page 7-12

ENGINE BLOCK
Cylinder bore inspection, page 7-13
Warpage inspection, page 7-13

CONNECTING ROD
End play, page 7-6
Selection, page 7-14

CONNECTING ROD
BEARINGS

Clearance, page 7-8
Selection, page 7-9

CONNECTING ROD BEARING CAP
Installation, page 7-20

NOTE: Install the caps so the
bearing recess is on the

same side as the recess

in the rod.
CONNECTING ROD CAP NUT .
8 x0.75 mm Inspect the top of each cylinder bore
31 N'm (3.2 kgf-m for carbon build-up or a ridge
23 Ibf-ft} S & before removing the piston.

i@

Apply engine oil to the bolt threads. Remove the ridge if necessary, page 7-10

NQTE: After torquing each bearing
cap, rotate the crankshaft to check for
binding.

www.lgna4alpro.com




Flywheel and Drive Plate

Replacement

Manual Transmission:

Remove the eight flywheel bolts, then separate the fly-
wheel from the crankshaft flange. After installation, tight-
en the bolts in the sequence shown.

RING GEAR HOLDER
O7LAB - PV00100

12 x 1.0 mm
103 N-m {10.5 kgf-m,
76 Ibf-ft)

RING GEAR RING GEAR HOLDER

Inspect ring gear 07LAB - PVO0100
teeth for wear or damage.

Automatic Transmission:

Remove the eight drive plate bolts, then separate the
drive plate from the crankshaft flange. After installation,
tighten the bolts in the sequence shown.

{7.5 kgt-m, 54 Ibt-f)




Connecting Rod and Crankshaft

End Play

1. Measure the connecting rod end play with a feeler
gauge.

Connecting Rod End Play:

Standard {New): 0.15 - 0.30 mm
{0.006 - 0.012 in)

Service Limit:  0.40 mm (0.016 in}

2. If the connecting rod end play is out-of-tolerance,
install a new connecting rod.
If it is still out-of-tolerance, replace the crankshaft
(see pages 7-9 and 7-20),

www7m£61alpro.com

3.

Push the crankshaft firmly away from the dial indi-
cator, and zero the dial against the end of the
crankshaft. Then pull the crankshaft firmly back
toward the indicator; the dial reading should not
exceed the service limit.

SCREWDRIVER

Crankshaft End Play:

Standard (New): 0.10 - 0.35 mm
(0.004 -~ 0.014 in)

Service Limit:  0.45 mm (0.018 in)

If end play is excessive, inspect the thrust washers
and thrust surface on the crankshaft. Replace parts as
necessary. Thrust washer thickness is fixed and
must not be changed either by grinding or shim-
ming.




Main Bearings

IS

Clearance

To check main bearing-to-journal oil clearance,
remove the main caps and hearing halves.

Clean each main journal and bearing half with a
clean shop towel.

Place a strip of plastigage across each main journal.

NOTE: If the engine is still in the vehicle when you
bolt the main cap down to check clearance, the
weight of the crankshaft and flywheel will flatten
the plastigage further than just the torgue 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 bear-
ing 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: 76 N-m (7.8 kgf-m, 56 Ibf-ft)

NOTE: Do not rotate the crankshaft during inspec-
tion.

Remove the bearing cap again, and measure the
widest part of the piastigage.

Main Bearing-to-Journal Oil Clearance:
Standard (New):
No. 1, 2, 4, 5 Journals:
0.024 - 0.042 mm (0.000% - 0.0017 in)
No. 3 Journal:
0.030 - 0.048 mm (0.0012 - 0.0019 in)
Service Limit: 0.06 mm {0.002 in}

PLASTIGAGE

If the plastigage measures too wide or too narrow,
{remove the engine if it's still in the vehicle),
remove the crankshaft, and remove the upper half
of the bearing. install a new, complete bearing with
the same color code (select the color as shown on
the next page}, and recheck the clearance. Do not
file, shim, or scrape the bearings or the caps to
adjust the clearance.

If the plastigage shows the clearance is still incor-
rect, try the next larger or smalier bearing (the color
listed above or below that one), and check again. If
the proper clearance cannot be obtained by using
the appropriate larger or smaller bearings, replace
the crankshaft and start over.




Main Bearings Connecting Rod Bearings

Selection Clearance
Crankshaft Bore Code Location 1. Remove the connecting rod cap and bearing half.
Letters have been stamped on the end of the block as a 2. Clean the crankshaft rod journal and bearing half
code for the size of each of the 5 main journal bores. with a clean shop towel.
Use them, and the numbers or bars stamped on the
crank (codes for main journal size), to choose the correct 3. Place the plastigage across the rod journal.
bearings.
If the codes are indecipherable because of an accumula- 4. Reinstall the bearing half and cap, and torque the
tion of dirt and dust, do not scrub them with a wire nuts.
brush or scraper. Clean them only with sclvent or deter-
gent. Torque: 31 N-m {3.2 kgf-m, 23 Ibf-ft}
P A4 I
t::L1EJ(§lTFII)NALJ NOTE: Do not rotate the crankshaft during inspec-
tion.
FLYWHEEL END :%
{No. 5 JOURNAL) 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

6. If the plastigage measures too wide or toc narrow,
remove the upper half of the bearing, install a new,

Bearing Identification complete bearing with the same color code {select
Sr‘:'g:::ge;sof N b the color as shown on the next page), and recheck
the bearingg *- Larger crank bore the clearance. Do not file, shim, or scrape the bear-
l A l 8 l c I o I ings or the caps to adjust the clearance.
——— Smaller bearing (thicker) 7. If the plastigage shows the clearance is still incor-
lor Red Pink Yellow | Green rect, try the next larger or smaller bearing {the color
listed above or below that one), and check clear-
Zor Pink Yellow | Green | Brown ance again. If the proper clearance cannot be
Aornl Yeliow | Green Brown | Black obtained by using the appropriate larger or smaller
r ! i bearings, replace the crankshaft and start over.
4 orul Green | Brown Black Blue
Smaller  Smaller
main bearing
journat {thicker)

www.zvealpro.com
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Pistons and
Crankshaft

e

Selection

Connecting Rod Code Location

Numbers have been stamped on the side of each con-
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.

If the codes are indecipherable because of an accumula-
tion of dirt and dust, do not scrub them with a wire
brush or scraper. Clean them only with solvent or deter-

gent.
Half of number is O

stamped on bearing
cap and the other
half is stamped on
rod.

Connecting Rod Journal Code Locations (Letters)

Bearing Identification

Zolor code is on the

# Larger big end bore

edge of
‘he bearing. 1 2 3 4
————— Smaller bearing (thicker)

A orl Red Pink Yellow | Green
Borli Pink Yellow | Green Brown
Corlll Yellow | Green Brown | Black
D or HII Green Brown | Black Blue

Smaller Smaller

-od bearing

ournal {thicker)

Removal

1. Remaove the oil pan assembly.

2.  Remove the right side cover.

RIGHT SIDE
COVER

3. Remove the oil screen.

4,  Remove the oil pump.

OIL SCREEN

GASKET
Replace.

DOWEL PIN

Replace.

OIL PUMP

5. Remove the baffle plate.

(cont'd)
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Pistons and Crankshaft

Removal (cont’d)

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

@

@
@
S
@

7. Remove the rod caps/bearings and main caps/bear-
ings. Keep all caps/bearings in order.

8. Lift the crankshaft out of the engine, being careful
not to damage the journals.

CRANKSHAFT

www.e'71anqag).com

9. Remove the upper bearing halves from the connecting
rods, and set them aside with their respective caps.

10. Reinstall the main caps and bearings on the engine
in proper order.

11. 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
instructions. If the ridge is not removed, it may
damage the pistons as they are pushed out.

RIDGE REAMER

12. Use the wooden handle of a hammer to drive the
pistons out.

HAMMER HANDLE

PISTON

13. Reinstall the connecting rod bearings and caps after
removing each piston/connecting rod assembly.

14, To avoid mixup on reassembly, mark each piston/
connecting rod assembly with its cylinder number.

NOTE: The existing number on the connecting rod
does not indicate its position in the engine, it indi-
cates the rod bore size.




Crankshaft

e

Inspection

1. Clean the crankshaft oil passages with pipe cleaners
or a suitable brush.

2. Check the keyway and threads.
Alignment

3. Measure the runout on all main journals to make
sure the crank is not bent. The difference betwaen
measurements on each journal must not be mare
than the service limit.

Crankshaft 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.

Out-of-Round and Taper

4.

5.

Measure out-of-round at the middle of each rod and
main journal in two places. The difference between
measurements on each journal must not be more
than the service limit.

Journal Qut-of-Round:
Standard {New): 0.005 mm {0.0002 in) max.
Service Limit:  0.010 mm (0.0004 in)

Measure out-of-
round at middle.

Measure taper
at edges.

Measure taper at the edges of each rod and main
journal. The difference between measurements on
each journal must not be more than the service
limit.

Journal Taper:
Standard {New): 0.005 mm (0.0002 in) max.
Service Limit: 0.010 mm (0.0004 in)




Pistons

Inspection

1. Check each piston for distortion or cracks.

2. Measure the piston diameter at distance A from the
bottom of the skirt,

A: '97 — 98 models 15 mm (0.5 in)
‘99 - 00 models 20 mm (0.8 in)

Piston Diameter:

Standard (New): 83.980 - 83.990 mm
(3.3063 - 3.3067 in)

Service Limit:  83.970 mm (3.3059 in)

A SKIRT DIAMETER

Caiculate the difference between the cylinder bore
diameter (see page 7-13) and the 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} —te-{leg—

[ L

If the clearance is near or exceeds the service limit,
inspect the piston and cylinder block for excessive
wear.




Cylinder Block

e

Inspection

1. Measure wear and taper in directions X and Y at
three levels in each cylinder. If the measurements in
any cylinder are beyond the Service Limit, replace
the block.

Cylinder Bore Size:
Standard {New): 84.00 - 84.02 mm
{3.307 - 3.308 in)
Service Limit:  84.07 mm (3.310in)
Bore Taper:
Limit: {Difference between first and third measure-
ment} 0.05 mm {0.002 in)

2.

Check the top of the block for warpage.
Measure aiong the edges and across the center as
shown.

SURFACES TO BE MEASURED

"—v’—\

)\\

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

Connecting Rods

Removal

1. Assemble the Piston Pin Tools as shown.

PISTON BASE HEAD
07HAF - PL20102

PISTON PIN BASE INSERT
“71 07GAF - PH50300

|
|
j

w PISTON BASE SPRING
07973 - 6570600

o

PISTON BASE
07973 - 6570500

2. Adjust the length A of the piston pin driver.

A: 49.70 mm (1.957 in)

PISTON PIN DRIVER HEAD
07973 - PEGO320

 .a——— PISTON PIN DRIVER SHAFT
1 07973 - PE0OO310

PILOT COLLAR
[ /

3. Place the piston on the piston base, and press the
pin out with a hydraulic press. Make sure that the
recessed portion of the piston aligns with the lips
on the collar.

www?nan4ro.00m

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}

Inspect the connecting rod for cracks and heat damage.

CONNECTING ROD BORE
REFERENCE NUMBER

Half of number is stamped on
bearing cap, the other half on

connecting rod. O

Inspect baolts
and nuts for
stress cracks.




Piston Pins

Installation

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
1. Adjust the length B of the piston pin driver and shaft.

B: 49.70 mm ({1.957 in}
Press

PISTON PIN DRIVER HEAD
07973 - PE00320

PISTON PIN DRIVER SHAFT
07973 - PEOO310

7

Embossed mark -#= PISTON PiN ’ E
facing up.

PILOT COLLAR
07LAF - PR30100

PISTON PIN BASE INSERT
07GAF - PH60300

PISTON BASE HEAD
O7HAF - PL.20102

.——PISTON BASE
07973 - 6570500

2. Place the piston on the piston base and press the
pin in with a hydraulic press. Make sure that the
recessed portion of the piston aligns with the lugs
on the piston base head.




Piston Pins

Inspection

1. Measure the diameter of the piston pin.

Piston Pin Diameter:

Standard (New): 20.996 - 21.000 mm
{0.8266 — 0.8268 in}

Oversize: 20.998 - 21.002 mm
{0.8267 — 0.8268 in}

2. Zero the dial indicator to the piston pin diameter.

www?na@@o.com

Measure the piston pin-to-piston clearance. If the
piston pin clearance is greater than 0.024 mm
(0.0009 in}, remeasure using an oversized piston pin.

NOTE: All replacement piston pins are oversize.

Piston Pin-to-Piston Clearance:
Standard (New): 0.010 - 0.017 mm
{0.0004 - 0.0007 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): 0.015 - 0.032 mm
{0.0006 - 0.0013 in)




.
Piston Rings E]

End Gap Ring-to-Groove Clearance
1. Using a piston, push a new ring into the cylinder After installing a new set of rings, measure the ring-to-
bore 15 - 20 mm (0.6 — 0.8 in) from the bottom. groove clearances:
2. Measure the piston ring end-gap with a feeler Top Ring Clearance:
gauge: Standard {(New}: 0.055 - 0.080 mm
e If the gap is too small, check to see if you have (0.0022 - 0.0031 in)
the proper rings for your engine. Service Limit:  0.13 mm (0.005 in}
e [f the gap is too large, recheck the cylinder bore
diameter against the wear limits on page 7-13. Second Ring Clearance:
Standard (New): 0.035 - 0.060 mm
Piston Ring End-Gap: {0.0014 - 0.0024 in)
Top Ring Service Limit:  0.13 mm (0.005 in}

Standard (New): 0.20 - 0.30 mm
(0.008 - 0.012 in)

Service Limit:  0.60 mm {0.024 in)

Second Ring

Standard (New): 0.40 - 0.55 mm
{0.016 - 0.022 in)

Service Limit:  0.70 mm (0.028 in)

Oil Ring

Standard (New): 0.20 - 0.50 mm
(0.008 - 0.020 in)

Service Limit:  0.70 mm (0.028 in}

z 7
Zg ’
% (RN "é
] o
A e e Y
PISTON RING p=iiizee, ?
A7
ln., eie %
15 - 20 mm
(0.6-0.8in)

END GAP




Piston Rings

Replacement Alignment

1. Using a ring expander, remove the old piston rings. 1. Install the rings as shown.

2. Clean all the ring grooves thoroughly with a

squared-off broken ring or a ring groove cleaner TOP RING

with a blade to fit the piston grooves, C]

The top ring groove is 1.2 mm (0.042 in) wide, the
second ring groove is 1.2 mm {0.042 in) wide, and
the oil ring groove is 2.8 mm (0.11 in) wide. File
down a blade if necessary.

Do not use a wire brush to clean ring lands, or cut
ring lands deeper with cleaning tool. |

) '97 - 98 models:
BN

3. Install the new rings in the proper sequence and

position (shown in the right column). 39 - 00 models:

SECOND RING D

NOTE: If the piston is to be separated from the con-
necting rod, do not install new rings yet.

RING EXPANDER

Piston Ring Dimensions:

PISTON RING

4‘777 T i
A
Yop Ring {standard}:
A:3.1mm (0.12 in)

B: 1.2 mm {0.05 in}
Second Ring (standard):
A:3.4mm (0.13 in}

B: 1.2 mm {0.05 in)

NOTE: The manufacturing marks must be facing
upward.

OIL RING 2) <+—— SPACER

www?uaﬂJaro.com
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Crankshaft Oil Seal

2. Rotate the rings in their grooves to make sure they
do not bind.

3. Position the ring end gaps as shown:

DO NOQT position any ring gap

SECOND RING GAP at piston thrust surfaces.

Approx. 90°
OQiL RING
Approx. 150 GAP
900
TOP RING GAP 15 SPACER GAP
DO NOT position any ring gap
in line with the piston pin hole. OiL RING GAP

Installation

1. The seal mating surface on the block should be dry.
Apply a light coat of oil to the crankshaft and to the
lip of the seal.

2. Drive the crankshaft oil seal squarely into the right
side cover.

DRIVER
07749 - 0010000

Install seal with the
part number side
facing out.

SEAL DRIVER ATTACHMENT, 76 x 80 mm
07948 - SB00101

3. Confirm that the clearance is equal 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

CRANKSHAFT
OIL SEAL

NQTE: Refer to pages 7-23 and 8-10 for installation
of the oil pump side crankshaft oil seal.




Pistons

Crankshaft

Installation

1.

Apply a coat of engine oil to the ring grooves and
cylinder bores.

If the crankshaft is already installed:

2.
3.

Set the crankshaft to BDC for each cylinder.
Remaove the connecting rod caps, and slip short sec-
tions of rubber hose over the threaded ends of the
connecting rod bolts.
Install the ring compressor, and check that the bear-
ing is securely in place.
Position the piston in the cylinder, and tap it in using
the wooden handle of a hammer. Maintain down-
ward force on the ring compressor to prevent rings
from expanding before entering the cylinder bore.
Stop after the ring compressor pops free, and check
the connecting rod-to-crank journal alignment
before pushing piston into place.
Install the rod caps with bearings, and torque the
nuts to:

31 N-m (3.2 kgf-m, 23 tbf-ft)

Apply engine oil to the boit threads.

if the crankshaft is not installed:

2.

Remove the rod caps and bearings, and install the
ring compressor,
Position the piston in the cylinder, and tap it in
using the wooden handle of a hammer. Maintain
downward force on the ring compressor to prevent
rings from expanding before entering the cylinder
bore.
Position all the pistons at top dead center.
The arrow must face
the timing belt side \
of the engine.

CONNECTING ROD
OIL HOLE

RING
COMPRESSOR
{Commercially
available)

www.larzoo.com

Installation

Apply a coat of engine oil to the main bearings and
rod bearings.

insert the bearing halves in the cylinder block and
connecting rods.

Hold the crankshaft so the rod journals for cylinders
No. 2 and No. 3 are straight down.

Lower the crankshaft into the block, seating the rod
journals into connecting rods No. 2 and No. 3.
install the rod caps and nuts finger-tight.

< = 0¢

\f

] Il

go

0.3“_0 -
\ /:‘ s
]

THRUST WASHERS
Grooved sides face
outward.

Rotate the crankshaft clockwise, and seat the jour-
nals into connecting rods No. 1 and No. 4. install
the rod caps and nuts finger-tight. Install the caps
s0 the bearing recess is on the same side as the
recess in the rod.

Check the rod bearing clearance with plastigage
(see page 7-8), then torque the capnuts.

Torque:
31 N-m (3.2 kgf-m, 23 |bf-ft)
Apply engine oil to the bolt threads.

Install the thrust washers on the No. 4 journal.

_T

d L]
"‘_5

Line up the mark when

l
installing connecting rod

cap.
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Coat the thrust washer surfaces and bolt threads
with oil.

Install the main bearing caps.
Check clearance with plastigage (see page 7-7), then
tighten the bearing cap bolts in 2 steps.

First step: 25 N-m (2.5 kgf-m, 18 Ibf-ft}
Second step: 76 N-m (7.8 kgf-m, 56 Ibf-ft)

MAIN BEARING CAP BOLTS TIGHTENING SEQUENCE

o o 2] o D

NOTE: Whenever any crankshaft or connecting rod
bearing is replaced, it is necessary after reassembly
to run the engine at idling speed until it reaches
normal operating temperature, then continue to run
it for approximately 15 minutes.

10. Clean and dry the right side cover mating surfaces.

11. Apply liquid gasket, part No. 08718 ~ 0001 or 08718
- 0003, evenly to the block mating surface of the
right side cover and to the inner threads of the bolt
holes, Install it on the cylinder block.

RIGHT

SIDE COVER Apply liquid gasket along

the broken line.

RIGHT SIDE
COVER

9.8 Nem (1.0 kgf-m,
7.2 bfft)
DOWEL PINS

NOTE:

& 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.

® After assembly, wait at least 30 minutes before
filling the engine with oil.




Crankshaft

Installation (cont’d)

12. Apply liguid gasket to the oil pump mating surface
of the block.

13. Apply a light coat of oil to the crankshaft, the lip of
the seal, and the O-rings.

14. Apply grease to the lips of the oil seals.

15. Align the inner rotor with the crankshaft, then install
the oil pump. When the pump is in place, clean any
excess grease off the crankshaft, then check that the
oil seal lips are not distorted.

QIL PUMP
Apply liquid gasket alang
the broken line.
6 x 1.0 mm
9.8 N-m {1.0 kgf-m,
7.2 Ibfft)
OIL SCREEN

GASKET
Replace.

DOWEL PIN

O-RING
Replace.
24 N*m (2.4 kgf-m,
OiL PUMP 17 Ibf-#t)

www?na%o.com

16. Apply liquid gasket on the oil pump and right side
cover rnating areas.

CYLINDER

BLOCK Apply liquid gasket

to these points.

OIL PUMP

RIGHT SIDE

COVER
Apply liquid gasket
to these points.

17. Install the oil pan gasket and oil pan. Wait no more
than five minutes after applying liquid gasket.

OIL PAN

OIL PAN
GASKET
Replace.




Oil Seals

e

18. Tighten the bolts and nuts finger tight at six points.

18. Tighten all bolts and nuts, starting from nut (¥, clock-
wise in three steps. Excessive tightening can cause
distortion of the oil pan gasket and oil leakage.

Torque: 12 N-m (1.2 kgf-m, 8.7 thf-ft}

Installation

1. Dry the crankshaft oil seal housing.

2. Apply a light coat of grease to the crankshaft and to
the lips of the seals.

3. 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
07LAD - PT3010A

Install seal with the
parts number side
facing out.

{cont’d}

7-23



Qil Seals

Installation {cont'd)

4.  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 -
0.03 in} (see page 7-19). Align the hole in the driver
attachment with the pin on the crankshaft.

DRIVER
07749 - 0010000

ATTACHMENT g

76 x 80 mm
07948 — SBO0101
Install seal with the
number side facing
out.

www.e?an2l4.com
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Engine Lubrication

Special Tools ..........cccccmiirirenneienieeinnnes 8-2
lllustrated Index ......ccccooverieciiiiniiniinnanen. 8-3
Engine Oil

Inspection .........c.coccncirvcrnnnnennicnnnn, 8-4

Replacement...........ccociveieencnicininnnnne, 8-4
Oil Filter

Replacement...........cccecemimmiimmiiinncnnnnnan, 8-5
Qil Pressure Switch

Testing .....coooveiinniincnn 8-7
Oil Pressure

Testing ..o 8-7
Oil Pump

Overhaul.........c..corciiiicrirrr, 8-8

Removal/Inspection/Installation........ 8-9




Special Tools

Ref. No. Tool Number Description Qty Page Reference
@ 07LAD - PT3010A Seal Driver 1 8-10
@ 07912 - 6110001 Oil Filter Wrench 1 8-6

wvamaJalpro.com
...
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lllustrated Index E]

OIL CONTROL
QRIFICE
Clean.
O-RING
Replace.
= ‘99 - 00 models:
s B g 31 Nem (3.2 kghm, 22 bF#)
Overhaul, page 8-8 Replace. .

Removal/Inspection, page 8-9
Apply liguid gasket to

. . ENGINE QIL PRESSURE SWITCH
mating surface of engine block.

% 18 N-m (1.8 kgf-m, 13 |bf-ft)
=) 1/8 in. BSPT (British Standard
Pipe Taper) 28 Threads/inch.

Use proper liquid sealant.
DOWEL PIN

6x 1.0 mm
9.8 N'm (1.0 kgfm, OIL FILTER
7.2 Ibf-ft} Replacement, page 8-5.

8 x 1.25 mm
24 N-m (2.4 kgf-m,

17 |bf-ft) \

BAFFLE PLATE

6x 1.0 mm
9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft}

OIL SEAL
Replace.
GASKET OIL PAN
Replace. GASKET
Replace.
6x1.0 mm OIL PAN
9.8 Nem {1.0 kgf-m, Refer to page 7-22
7.2 |bfft) when installing.

OIL

WASHER
Replace.

6x 1.0 mm DRAIN BOLT
12 N-m (3.2 kgf-m, 8.7 Ibf-ft} 44 N-m (4.5 kgf-m, 33 |bf-t)
Do not overtighten.




Engine Oil

Inspection Replacement

1. Park the vehicle on level ground, and turn off the CAUTION: Remove the drain plug carefully while the
engine. Allow the oil a few minutes to drain back engine is hot; the hot oil may cause scalding.
into the oil pan so the dipstick will show the actual
level, 1. Warm up the engine.

2. Make certain that the oil level indicated on the dip- 2.  Drain the engine oil.

stick is between the upper and lower marks. Insert
the dipstick carefully to avoid bending it.

3. [f the level has dropped close to the lower mark, _y /
add oil until it reaches the upper mark. M A é‘j” =
/ 72 '

DIPSTICK

\ —=
\\ \\\ N 2000
WASHER
DRAIN BOLT
LOWER 44 Nem {4.5 kghm, 33 IbFt) Replace.

Do not overtighten.

3. Reinstall the drain bolt with a new washer, and refill
/ with the recommended oil.

Requirement | API Service Grade: Use “Energy
Conserving” SJ or “Energy
Conserving II” SH grade oil. SAE
5W - 30 preferred: You can also
use an oil that bears the API
CERTIFICATION mark.

Capacity 3.5{ ({3.7US qgt, 3.1 Imp qt}
at oil change.

3.8¢ (4.0US gt, 3.3 Imp qt)
at oil change including filter.
467 (4.9 US gt, 4.0 fmp qt)
after engine overhaul.

Change Every 7,500 miles {12,000 km) or
interval 12 months (Normal conditions)
Every 3,750 miles (6,000 km) or 6
months {Severe 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.

wm89r41ualpro.com




Oil Filter

=

The numbers in the middle of the APl Service label tell
vou the oil’s SAE viscosity or weight. Select the oil for
your vehicle according to this chart:

Ambient Temperature

oW 30 PREFERHED

An oil with a viscosity of 5 W -~ 30 is preferred for
improved fuel economy and year-round protection in
the vehicle. You may use a 10 W - 30 oil if the climate in
your area is limited to the temperature range shown on
the chart.

API CERTIFICATION SEAL

AP| SERVICE LABEL

4. Run the engine for more than three minutes, then
check for oil leakage.

Replacement

CAUTION: After the engine has been run, the exhaust
pipes will be hot; be careful when working around the
exhaust manifold.

1. Remove the oil filter with the special 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 filter rubber seal.

NOTE: Use only filters with a built-in bypass system.

Inspect threads and
tubber seal surface.

Apply oil to rubber seal
before installing.

{cont’d)

8-5




Qil Filter

Replacement (cont’d)

Install the oil filter by hand.

After the rubber seal seats, tighten the oil filter
clockwise with the special tool.

Tighten: 7/8 turn clockwise
Tightening torque: 22 N-m (2.2 kgf-m 16 Ibf-ft}

OIL FILTER WRENCH
07912—-6110001

wwv8mﬁjalpro.com

Some filters have eight numbers (1 to 8) printed on
the surface of the filter.

The following explains the procedure for tightening
filters using these numbers.

1} Make a mark on the cylinder btock under the num-
ber that shows at the bottom of the filter when the
rubber seal is seated.

2) Tighten the filter by turning it clockwise seven
numbers from the makes point. For example, if a
mark is made under the number 2 when the rub-
ber seal is seated, the filter should be tightened
until the number 1 comes up to the marked paoint.

Number when rubber
seal is seated.

Number after tightening.

Number when rub-
ber seal is seated

Nurmber after tight-
ening

After installation, fill the engine with oil up to the
specified level, run the engine for mare than three
minutes, then check for oil leakage and oil level.

CAUTION: installation using other than the above
procedure could result in serious engine darmage
due to oil leakage.




Oil 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}. There should be continuity
with the engine stopped. There should be no conti-
nuity with the engine running.

YEL/RED WIRE
{Covered with
insulation)

POSITIVE TERMINAL

ENGINE QIL
PRESSURE SWITCH
18 N-m {1.8 kgf-m,
13 Ibift)

Apply liquid sealant
to the threads.

3. If the switch fails to operate, check the engine ocil
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, check the engine oil level. H the oil level is cor-
rect:

1. Connect a tachometer.

2. Remove the engine oil pressure switch, and install
an cil pressure gauge.
ADAPTER

(1/8” - 28, BSTP)
{Commercially available)

OIL PRESSURE GAUGE
{Commercially available}

ENGINE OIL PRESSURE
SWITCH MOUNTING
HOLE

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
comes on at least twice). The pressure should be:

Engine Qil Temperature: 176°F (80°C}
Engine Oil Pressure:

At Idle: 70 kPa (0.7 kgf/ecm?, 10 psi)
minimum

At 3,000 rpm: 340 kPa {3.5 kgf/em?, 50 psi)
minimum

5. If oil pressure in not within specifications, inspect the
oil pump (see page 8-9).




Oil Pump

Overhaul
6x 1.0 mm
5 N-m {0.5 kgf-m, 4 Ibf-ft)
OUTER ROTOR
Inspection, pages 8-9, 10
INNER ROTOR
Inspectian,
page, 8-9
DOWEL PIN
6x 1.0 mm

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

FUMP COVER

O-RING
Replace.

DOWEL PIN

PUMP HOUSING
Inspection, pages 8-9, 10
Apply liguid gasket

to the mating surface of
the cylinder block

when installing.
RELIEF VALVE
Valve must slide freely
OIL SEAL in the housing bore.
Installation, page 8-10 Replace the valve if it is scored.
Replace.

8 x 1.25 mm SPRING
24 N'm {2.4 kgf-m,
17 Ibfft)

SEALING BOLT
39 N-m (4.0 kgf-m,
29 Ibfft}

wwvgn%lalpro.com
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Removal/Inspection/Installation

1. Drain the engine oil.

2. Turn the crankshaft, and align the white groove on
the crankshaft pulley with the pointer on the lower
cover.

3. Remove the cylinder head cover and middle cover.

4. Remove the power steering pump belt, air condi-
tioner belt and the alternator belt.

5. Remove the crankshaft pulley, and remove the
lower cover.

6. Remove the timing belt.
7. Remove the drive pulley.
8. Remove the oil pan and oil screen.

9.  Remove the oil pump.

OlL
PUMP

O-RING
Replace.

GASKET
Replace.

OIL SCREEN

10.

11.

12,

Remove the screws from the pump housing, then
separate the housing and cover.

Check the inner-to-outer rotor radial clearance on
the pump 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): 0.04 - ¢.16 mm

{0.002 - 0.006 in)

0.20 mm (0.008 in)

Service Limit:

Check the housing-to-rotor axial clearance on the
pump rotor. If the housing-to-rotor axial clearance
exceeds the service limit, replace the set of inner
and outer rotors and/or the pump housing.

Housing-to-Rotor Axial Clearance
Standard {(New): 0.02 - 0.07 mm
{0.001 - 0.003 in)

Service Limit:  0.15 mm (0.006 in}

HOUSING

{cont’d)

8-9




Oil Pump

Removal/Inspection/Installation (cont’d)

13. Check the housing-to-outer rotor radial clearance. If 17. Reassemble the oil pump, applying liquid thread
the housing-to-outer rotor radial clearance exceeds lock to the pump housing screws.
the service limit, replace the set of inner and outer
rotors and/or the pumyp housing. 18. Check that the oil pump turns freely.
Housing-to-Outer Rotor Radial Clearance 19. Apply a light coat of oil to the seal lip.
Standard {(New}: 0.10 - 0.19 mm
{0.004 - 0.007 in} 20. Clean and dry the oil pump mating surfaces.

Service Limit:  0.20 mm (0.008 in)
21. Install the two dowel pins and a new O-ring on the
cylinder block.

HOUSING
22. Apply liquid gasket, part No. 08718-0001 or 08718-
i OUTER ROTOR 0003, to the cylinder block mating surface of the oil
pump. Apply the liquid gasket evenly, in a narrow
bead centered on the mating surface. Do not apply
liquid gasket to the O-ring grooves.

23. Apply liquid gasket to the inner threads of the bolt
holes.

Apply liquid
gasket along the
broken line.

14. inspect both rotors and the pump housing for scor-
ing or other damage. Replace parts if necessary.

15. Remove the old oil seal from the oil pump.

PUMP HOUSING

16. Gently tap in the new crankshaft oil seal until the

special tool bottoms on the pump.

NOTE:

¢ Do not install the parts if five minutes or more have
elapsed since applying liquid gasket. instead, reapply
liquid gasket after removing old residue.

o After assembly, wait at least 30 minutes before filling
the engine with oil.

SEAL DRIVER
O7LAD-PT3010A

www.e&nu1l;9.com




24. Apply grease to the lip of the oil pump seal.

25. Install the oil pump onto the crankshaft. When the
pump is in place, clean any excess grease off the
crankshaft and check that the oil seal lip is not dis-
torted.

26. Install the oil screen.

27. Install the oil pan {see page 7-22).

O-RING
8x 1.25 mm Apply engine oil
24 N-m (2.4 kgf-m, Replace.
17 Ibf-ft) DOWEL
PIN
6 x 1.0 mm
9.8 N-m (1.0 kgfm,
7.2 1bfft)

GASKET
Replace.

6 x 1.0 mm
9.8 N'm {1.0 kgf-m,
7.2 Ibf-ft)
OIL SCREEN

6 x 1.0 mm
9.8 N-m {1.0 kgf-m,
7.2 Ibf-ft)

8-11




Intake Manifold/Exhaust System

Intake Manifold

Replacement .........ccooemmmmreciiimncciieeennn, 9.2
Exhaust Manifold
Replacement ................ccccccciiiiiiiiincnns 9-4

Exhaust Pipe and Muffler
Replacement .........ccccoevrremvvemrnnccnncnnnnn, 9-6




Intake Manifold

Replacement

NOTE:

* Use new O-rings and gaskets when reassembling.

e Check for folds or scratches on the surface of the gasket.
® Replace with a new gasket if damaged.

‘97 - 98 models:

INTAKE AIR
TEMPERATURE
INTAKE MANIFOLD {IAT) SENSCQR
Replace if cracked or 22 N-m (2.2 kgfm,
if mating surfaces are 16 Ibf-ft}
damaged.
INTAKE AIR CONTROL
{IAC) VALVE i) 0-RING
E Replace.
8 x 1.25 mm g-F"ING T .
22 N-m (2.2 kgf-m, eplace. 77
16 Iotf1) ) GASKET THROTTLE

Replace. BODY .
See section 11.

D

s
B

8 x 1.25 mm
Iy 22 N-m (2.2 kgf-m,
INTAKE MANIFOLD @ P 16 lbtf)
BRACKET B ('97 model) (oh \$ S
= ) W
X 5\

8x1.25 mm o /. ! h

24 N'm (2.4 kgf-m, -

17 Ibf) g

(g

INTAKE MANIFOLD
BRACKET

INTAKE MANIFOLD

BRACKET B (98 model) 23 N'm (2.3 kgf-m

17 Ibfft
8 x 1.25 mm l

24 N-m (2.4 kgf-m,
17 Ibfft)

GASKET
Replace.

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

www.@ar@lpro.com




‘99 - 00 modoels:
6x 1.0 mm RESONATOR
9.8 N-m (1.0 kgf-m, CHAMBER
7.2 Ibf-ft)
6x 1.0 mm
9.8 N'm {1.0 kgf-m,
7.2 Ibfft)
RESONATOR
CHAMBER
O-RING BRACKET
Replace.
7E Apply oil to Q-RING
before installing. GASKET
Replace.
IAT SENSOR
22 N-'m (2.2 kpf-m,
16 Ibf-ft)

HNTAKE MANIFOLD
Replace if cracked or
if mating surfaces are
damaged.

O-RING
Replace.

Replace.

8x1.25 mm
22 N'm (2.2 kgf-m,
16 Ibfft)

IAC VALVE

8 x 1.25 mm GASKET
23 N'm (2.3 kgf-m, Replace.
17 ibfft) THROTTLE
8x1.25 mm BODY
24 N-m (2.4 kgf-m, See section 11. 8 x1.25 mm
17 Ibfft) 22 N-m (2.2 kgf-m,
16 Ibfft
INTAKE MANIFOLD !

BRACKET




Exhaust Manifold

Replacement

NOTE:

e Use new paskets and self-locking nuts when reassembling.
e Check for folds or scratches on the surface of the gasket.

¢ Replace with a new gasket if damaged.

'97 - 98 U.S. models (California):

GASKET
8 x 1.25 mm Replace
! 31 N'm (3.2 kgf-m, 23 tbfft) place.
1 Replace.
l
! 8 x 1.25 mm
I‘ 24 N-m (2.4 kgf-m,

17 Ibtft)

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

COVER
COVER
EXHAUST
MANIFOLD
10 x 1.25 mm
44 N-m (4.5 kgf-m, 33 ibf-ft}
SELF-LOCKING NUT
8 x1.25 mm EXHAUST MANIFOLD
31 N'm (3.2 kgf-m, 23 Ibfft) BRACKET
Replace.
10 x 1.25 mm
44 N-m {4.5 kgf-m,
33 Ibf-ft}

www.er91_q¢ro.com




‘97 — 98 U.S. models (Except California):
‘99 - 00 models:

GASKET
Replace.
8 x 1.25 mm
31 Nem (3.2 kgf-m, 23 Ibf-ft)
Replace.

COVER

\% SELF-LOCKING NUT

8 x 1.25 mm
31 N-m {3.2 kgf-m, 23 Ibft)
Replace.
EXHAUST
MANIFOLD EXHAUST MANIFOLD

BRACKET

6 x 1.0 mm
9.8 N'm (1.0 kgf-m, 7.2 Ibf-ft}
10 x 1.25 mm
44 N'-m (4.5 kgf-m, 33 Ibf-ft}




Exhaust Pipe and Muffler

Replacement

NOTE: Use new gaskets and self-locking nuts when reassembling.

‘97 - 98 U.S, modeils (California):

MUFFLER
GASKET

Replace.

SELF-LOCKING NUT

8 x 1.25 mm

22 N-m (2.2 kgf-m, 16 Ibf-ft)
Replace.

Tighten the nuts in steps,
alternating side-to-side.

EXHAUST
PiPE B

SELF-LOCKING NUT

10 x 1.25 mm

33 N-m {3.4 kgf-m, 24 Ibift)

Replace.
SECONDARY HO2S
44 N-m (4.5 kgf-m,
33 Ibfft)

8%
PRIMARY HO2S

44 N'm 4.5 kgf-m,

33 Ibfft)

GASKET

Replace. \-—/
@

e
Fig

GASKET
Replace.

TWC
Inspection, see section 11

EXHAUST Replace.
PIPE A
6 x 1.0 mm
SELF-LOCKING NUT 9.8 N-m {1.0 kgf-m,
8x1.25 mm 7.2 Ibf-)
22 N'm {2.2 kgfm,
SELF-LOCKING NUT SELF-LOCKING NUT 16 Ibf-ft)
10 x 1.25 mm 8 x 1.25 mm Repiace.
54 N-m (5.5 kgf-m, 40 1bf-ft) 16 N-m {1.6 kgf-m, Tighten the nuts in
Replace. 12 Ibft) steps, alternating
Replace.

side-to-side.

www.ergm_gsro.com




‘97 - 98 U.S. models (Except California):
‘99 - 00 models:

GASKET
Replace.

SELF-LOCKING NUT

10 x 1.25 mm

33 N-m (3.4 kgf-m, 24 Ibf-ft)
Replace,

PRIMARY HEATED
OXYGEN SENSOR
{PRIMARY HO2S)
44 N-m {4.5 kgf-m,
33 Ibf-ft)

GASKETS
Replace.

SELF-LOCKING NUT

8x1.25mm
SELF-LOCKING NUT 16 N-m {1.6 kgf-m,
10 x 1.25 mm 12 Ibf-ft)
54 N'm (5.5 kgf-m, 40 Ibf-ft) Replace.

Replace.

MUFFLER

SELF-LOCKING NUT
8x1.25 mm

22 N:m (2.2 kgf-m, 16 Ibf-ft}
Replace.

Tighten the nuts in steps,
alternating side-to-side.

EXHAUST
PIPE B

SECONDARY HEATED
OXYGEN SENSOR
{SECONDARY HO2S)
44 N-m (4.5 kgf-m,

33 Ibf-ft)

GASKET
Replace.

THREE WAY CATALYTIC
CONVERTER (TWC)
Inspection, see section 11

GASKET
Replace.

SELF-LOCKING NUT

Bx 1.25 mm 6x 1.0 mm

22 Nem (2.2 kgf-m, 9.8 N'm (1.0 kgf-m,
16 Ibf-ft} 1.2 Ibf-ft)

Replace.

Tighten the nuts in
steps, alternating
side-to-side.
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Illustrated Index

CAUTION: The system is under high pressure when the
engine is hot. To avoid danger of releasing scalding engine
coolant, remove the cap only when the engine is cool.

Total Cooling System Capacity [Including 0.5 ¢ (0.63 US
qt, 0.53 Imp qt} for heater and reservoir):

A/T: 59/ (6.2 US qt, 5.2 Imp gt}

M/T: 6.0 ¢ (6.3 US qgt, 5.3 Imp qt)

6 x 1.0 mm

9.8 N'm {1.0 kgf-m,

7.2 bf-ft)

UPPER BRACKET

AND CUSHION
6x 1.0 mm
7 N-m (0.7 kgfm, 5 Ibfft) O-RING
Replace.
CONDENSER UPPER
FAN/SHROUD RADIATOR
ASSEMBLY HOSE

RADIATOR FAN FAN MOTOR

HROUD
SHROU 6x1.0mm

7 N-m (0.7 kgf-m, 5 Ibfft)

www.qneq_azo.com

FAN

If any engine coolant spills on the painted portions of the
body, rinse it off immediately.

Check all cooling system hoses for damage, leaks or
deterioration and replace if necessary.
Check all hose clamps and retighten if necessary.

RADIATOR
Engine coolant refilling and bleeding,
page 10-5

Leak test, page 10-7

Inspect soldered joints and
seams for leaks.

Blow out dirt from between
core fins with compressed air.
if insects, etc., are clogging
radiator, wash them off with
low pressure water.

RADIATOR CAP
Pressure test, page 10-7

COOLANT
RESERVOIR

ATF COOLER
HOSE

Refer to section 14
when installing.

LOWER
CUSHION

4.4 N-m (0.45 kgf-m,

3.3 Ibfft) LOWER
RADIATOR
HOSE
RADIATOR



Engine Hose Connections:

FAST IDLE THERMO
VALVE (A/T only}

IDLE AIR CONTROL
{IAC) VALVE

WATER BYPASS

HOSE
O-RING o
Replace.
THERMOSTAT
HOUSING
CONNECTING
PIPE

HEATER
VALVE

O-RING
Replace.

HEATER
HOSES

10-3




Radiator

Replacement
1. Drain the engine coolant. 5. Remove the fan shroud assemblies and other parts
from the radiator.
2. Remove the upper and lower radiator hoses, and
ATF cooler hoses. 6. Install the radiator in the reverse order of removal.
3. Disconnect the fan motor connector. NOTE:
e Set the upper and lower cushions securely.
4. Remove the radiator upper bracket, then pull up the o Fill the radiator with engine coolant and bleed the air.
radiator.
6x 1.0 mm
9.8 N'm (1.0 kgf-m, RADIATOR CAP

UPPER BRACKET

7.2 Ibfft)
AND CUSHION

RADIATOR

6 x 1.0 mm
7 N'm (0.7 kgf-m, 5 Ibf-ft)

UPPER RADIATOR HOSE

RESERVOIR TANK

ATF COOLER
HOSES

Refer to section 14
when installing.

LOWER CUSHION

CONDENSER

FAN/SHROUD
ASSEMBLY
‘ DRAIN PLUG O-RING LOWER RADIATOR HOSE
Replace.
|
RADIATOR FAN/SHROUD
ASSEMBLY

6x1.0mm
7 N-m (0.7 kgf-m,
5 Ibf-ft}

FAN MOTOR '
CONNECTOR j@rﬂiﬁ .

FAN MOTOR
CONNECTOR

www.ef‘@zﬂ@.com
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Engine Coolant Refilling and Bleeding

1. Slide the heater temperature control lever to maxi-
mum heat.
Make sure the engine and radiator are cool to the
touch.

2. Remove the radiator cap.

3. Loosen the drain plug, and drain the coolant.

7/ WASK
)y v
A
i
SN =

Al
i /\

4.  Remove the drain bolt from the cylinder block.

WASHER
Replace.

DRAIN BOLT
78 N'm (8.0 kgf-m, 58 Ibfft}

Apply liquid gasket to the drain bolt threads, then
reinstall the bolt with a new washer and tighten it
securely.

Tighten the radiator drain plug securely.
Remove, drain and reinstall the reservoir. Fill the

tank halfway to the MAX mark with water, then up
to the MAX mark with antifreeze.

MAX
MARK

{cont'd)
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Radiator

Engine Coolant Refilling and Bleeding (cont’d)

8.

Mix the recommended antifreeze with an equal
amount of water in a clean container.

NOTE:

Always use Genuine Honda Antifreeze/Coclant.
Using a non-Honda coolant can result in corro-
shon, causing he cooling sysiem 1o malfunchon
or fail,

For best corrosion protection, the coofant con-
centration must be maintained year-round at
50% minimum. Coolant concentrations less than
50% may not provide sufficient protection against
corrosion or freezing. Coolant concentrations
greater than 60% will impair cooling efficiency
and are not recommended.

Do not use additional rust inhibitors or anti-rust
products; they may not be compatible with the
coolant.

Engine Coolant Refill Capacity [including 0.6 £ (0.63
US qt, 0.53 Imp qt} for heater and reservoirl:
A/T: 39¢ (41US qt, 3.4 Imp qt)

M/T:4.0¢ (4.2 US gt, 3.5 imp qt)

9.

10.

11.

12.

Pour coolant into the radiator up to the base of the
filler neck. When pouring engine coolant, do not let
coolant spill on any electrical parts or the paint. If
any ccolant spills, rinse it off immediately.

Start the engine, and let it run until it warms up {the
radiator fan comes on at least twice}.

Turn off the engine. Check the level in the radiator,
add coolant if needed.

Put the radiator cap on tightly, then run the engine
again and check for leaks.




*

Cap Testing

Remove the radiator cap, wet its seal with engine
coolant, then install it on the pressure tester.

Apply a pressure of 93 - 123 kPa (0.95 - 1.25 kgf/cm?,
14 - 18 psi).

Check for a drop in pressure.

If the pressure drops, replace the cap.

RADIATOR PRESSURE TESTER
{Commercially available}

RADIATOR

ADAPTOR
{for 32 mm neck, low profile)

Testing

1.  Wait until the engine is cool, then carefully remove
the radiator cap and filt the radiator with engine
coolant to the top of the filler neck.

2. Attach the pressure tester to the radiator, and apply
a pressure of 93 - 123 kPa (0.95 - 1.25 kgf/cm?, 14 -
18 psil.

3. Inspect for engine coolant leaks and a drop in pres-
sure.

4. Remove the tester, and reinstall the radiator cap.

5. Check for engine oil in the coolant and/or coolant in
the engine oil.

RADIATOR PRESSURE
TESTER
{Commercially availabie)

ADAPTOR
{for 32 mm neck,
low profile}
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Thermostat

Replacement

THERMOSTAT
HOUSING

RUBBER SEAL
PIN Replace.

THERMOSTAT

RADIATOR FAN

SWITCH 12 N-m {1.2 kgf-m,

24 Nem (2.4 kgf-m, 17 Ibf-ft) O-RING 8.7 Ibft}




Testing

Replace the thermostat if it is open at room temperature.

To test a closed thermostat:

1. Suspend the thermostat in a container of water. Do
not let the thermometer touch the bottom of the hot
container.

THERMOMETER

THERMOSTAT

2. Heat the water, and check the temperature with a
thermometer. Check the temperature at which the
thermostat first opens, and at which it is fully open.

3. Measure the lift height of the thermostat when fully
open.

STANDARD THERMOSTAT

Lift height: above 8.0 mm (0.31in)
Starts opening: 169 - 176°F (76 - 80°C)
Fully open: 194°F (90°C}

10-9




Water Pump

lflustrated index

ENGINE COOLANT
TEMPERATURE (ECT}
SENSOR

18 N-m (1.8 kgf-m,
13 Ibf-ft)

COOLANT

TEMPERATURE

GAUGE SENDING

UNIT

9 N-m (0.9 kgf-m,

7 Ibfft)

Apply liguid gasket

to the threads.
6x 1.0 mm
9.8 N-m {1.0 kgf-m, =~
7.2 Ibfft)

WATER OUTLET

COVER

Apply liquid gasket part No.
08718 - 0001 or 08718 - 0003
to the mating surface.

RADIATOR FAN SWITCH
O-RING f‘; :::f'f’f‘t‘“ kgt-m,
Replace. )

WATER PUMP
tnspection, page 10-11

6x1.0mm
12 N'm (1.2 kgf-m,

Replace. 8.7 Ibff)

CONNECTING
PIPE

R O-RINGS
:ﬁ“‘\\‘“ Repiace.
)
)
6x1.0mm
12 N-m (1.2 kgf-m,
8.7 Ibfft)

www]ana‘l)rQom
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Inspection

1.  Remove the timing belt {see section B).

2. Turn the water pump pulley counterclockwise.
Check that it turns freely.

3. Check for signs of seal leakage.

NOTE: A small amount of “weeping” from the bleed
hole is noermal.

BLEED HOLE

BLEED HOLE

Replacement

1.  Remove the timing belt (see section 6}
2. Remove the water pump by removing five bolts.

3. Inspect, repair and clean the O-ring groove and the
mating surface with the cylinder block.

WATER
PUMP

O-RING
Replace.
6x 1.0 mm
12 N'm (1.2 kgf-m,
8.7 Ibfft}

4. Install the water pump in the reverse order of removal.




Fan Control

Component Location Index

UNDER-HOOD

FUSE/RELAY BOX

3

JCIC3Cac

C3

N

CJ

Loy

C
@‘4
l%l::l
£ 3
=il

RADIATOR FAN RELAY

|

3

RADIATOR FAN

7

I~Z7 )

,\.\\

RADIATOR FAN MOTOR

Removal, page 10-2

CONDENSER
FAN MOTOR

www.wuaﬂ;rgom




Circuit Diagram

BATTERY

®

UNDER - HOOD FUSE/RELAY BOX IGNITION SWITCH
No.41(1004)  No.42 (40A)
—C WHT/BLK O O BLK/YEL
No.57 (204)
BLK/YEL
RADIATOR | | P
FAN oommmm e
RELAY o
BLK/RED GRN
GRN GRN

emanualpro.com

RADIATOR
FAN
MOTOR

®

G201

@

G101

ECM/PCM

RADIATOR

FAN

SWITCH
Closed : Above
199°F (93°C}

UNDER - DASH
FUSE/RELAY BOX

No.17 {7.5A}

S
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Fan Control

Fan Motor Testing Radiator Fan Switch Testing
1. Disconnect the 2P connector. Removing the radiator fan switch while

the engine is hot can cause the coclant to spray out, seri-
ously scalding you. Always let the engine and radiator
cool down before removing the radiator fan switch.

RADIATOR FAN MOTOR

1. Remove the radiator fan switch from the thermostat
housing (see page 10-10).

2. Suspend the radiator fan switch in a container of
water as shown.

THERMOMETER

RADIATOR FAN
SWITCH

Terminal side of 3

. Heat the water, and check the temperature with a
male terminals

thermometer. Do not let the thermometer touch the

bottorn of the hot container.

2. Test the motor by connecting battery power t0 the
No. 2 terminal and ground to the No. 1 terminal. 4. Measure the continuity between the A and B termi-

nals according to the table.

3. if the motor faiis to run or does not run smoothly,
replace it. Terminal

Operation Temperature

196 - 203°F
ON 1191 _g5ec) °7°
SWITCH 5-14°F (3 -8°C)

OFF lower than the tem-
perature when it
| goes on

5. Bleed the air from the cooling system after installing
the radiator fan switch (see page 10-5).

WW\“.Qa'hL‘Jlalas.com




Coolant Temperature Gauge

*

Gauge Testing

.emanualpro.com

Check the No. 25 (7.5 A} fuse in the under-dash
fuse/relay box before testing.

Make sure the ignition switch is OFF, then discon-
nect the YEL/GRN wire from the coolant tempera-
ture sending unit, and ground it with a jumper wire.

COOLANT TEMPERATURE
SENDING UNIT

YEL/GRN
WIRE

Turn the ignition switch ON (Il). Check that the
pointer of the coolant temperature gauge starts
moving toward the “H” mark. Turn the ignition
switch OFF before the pointer reaches “H” on the
gauge dial. Failure to do so may damage the gauge.

If the pointer of the gauge does not move at all,
check for an open in the YEL/GRN wire.

If the wires are OK, replace the coolant temperature
gauge.

If the coolant temperature gauge works, test the
coolant temperature sending unit.

Coolant Temperature Sending Unit
Testing

1. Disconnect the YEL/GRN wire from the coolant tem-
perature sending unit.

COOLANT TEMPERATURE
SENDING UNIT

POSITIVE
TERMINAL
YEL/GRN WIRE
{Covered with
insulation)

2. Using an ohmmeter, measure the change in resis-

tance between the positive terminal and the engine
{ground} with the engine cold and with the engine
at operating temperature.

. . 185 - 212°F
Temperature 133°F (56°C) (85 - 100°C}
Resistance
4 -
o 137 6-30

3. If the readings are substantially different from the

specifications above, inspect the coolant level and
the cooling system. If the cocling system is OK,
replace the sending unit.




Fuel and Emissions

Special Tools ..o 11-2
Component Locations
INAEX cevivieeri et rseee e e ettt 11-3
System Description
Vacuum Connections ..........cccvnvinniecreennnns 11-8
Electrical Connections .. 11-15
System CONNectors .......ccoeviiviscrncnrennnns 11-36
Troubleshooting
Troubleshooting Procedures ... 11-60
Engine Control Module/Powertrain Control
Module Terminal Arrangement ............... 11-67
Diagnostic Trouble Code Chart .............c...... 11-75
How to Read Flowcharts ...l 11-79
PGM-F! System
System Description ..., 11-80
Troubleshooting Flowcharts
Engine Control Module/Powertrain
Control Module ..........ccccocomiiiiniinrerinneas 11-82
Manifold Absolute Pressure Sensor ............. 11-90
Intake Air Temperature Sensor .................. 11-95
Engine Coolant Temperature Sensor ........... 11-99
Throttle Position Sensor ... 11-103
Primary Heated Oxygen Sensor (Sensor 1) ... 11-110
Secondary Heated Oxygen Sensor
(Sensor2) ... 11-117
Heated Oxygen Sensor Heater .. v 114121
Fuel Supply System .. - 11-124

.. 11-126

Random Misfire ..
..11-128

Misfire Detected in One Cylmder

Knock Sensor .............cocvvevicenvennnnne e 112130
CKP/TDC/CYP Sensor .....ccccccoeeeeee. e 114131
Vehicle Speed Sensor .........cccoev v 11-135
Barometric Pressure Sensor ...........cceeeveeee. 11-137
Electrical Load Detector 11-138
CKF Sensor ............ IR i £ I ¥
ECM/PCM Internal Clrcutt ............................. 11-147
HO2S Replacement .....cc.ocoeovimerie i 11-148
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Idle Control System

System Description ... 11-149

Troubleshooting Flowcharts
Idie Control System ..........ccooviicvncniinireninnns 11-150
Idle Air Control Valve ..............ccccovvvinee 11-162
Air Conditioning Signal ... 11-155
Alternator FR Signal ... 11-159
Starter Switch Signal ... 11-161
Power Steering Pressure Switch Signal ...... 11-162
Brake Switch Signal ... 11-166

Fast ldle Thermo Valve .... SRR B B [
Idle Speed Setting ... eevevermviccvce s

11-169
Fuel Supply System
Fuel Lines .. . verersrnnnennns 112171
Fuel TubeIQulck Connect Flttmgs . 114175
System Description ... . 11-178

Fuel Pressure ............ccccvviininane . 11178
Fuel INjectors ..........cccovcmvinnrenmnnnnsnsninirinn 11-179
Fuel Pressure Regulator SOV by B b ) |
Fuel FiHer .........cccooevveevveicnersrnns e 112182
Fuel Pump ... ..11-183

..11-184

Fuel Gauge

Fuel Gauge Sending Unit ...........coocvnnnninnnenn, 11185
Low Fuel Indicator System ..o 11-186
PGM-FI Main Relay .........c.cococvoirininnninrenniccnnnnnne 11-187
Fuel Tank ..o s e smnene 11-191

Intake Air System

System Description .........cccoecviinnneenen. 11-193
Air Cleaner .....ccocccnvriieiins 11-194
Throttle Cable 11-194
Throttle Body 11-196
Emission Control System
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Tailpipe Emission . JUOT OO, 11-199
Three Way Catalvtlc Converter b 11-199
Positive Crankcase Ventilation System wrernenenens 11-201
Evaporative Emission Controls ..o, 11-203




Special Tools

— Special Tools

Ref. No. Tool Number Description Qty Page Reference

D) AG73X - 041 - XXXXX Vacuum Pump/Gauge, 0 - 30 in.Hg 11-207, 208, 214,
215, 216, 217, 220,
221,222,223, 224

@ 07JAZ - 001000B Vacuum/Pressure Gauge, 0 - 4 in.Hg 1 11-207, 224

3 07PAZ - 0010100 SCS Service Connector 1 11-60, 83, 88, 116,
128, 200, 205

iy 07SAZ - 001000A \ Backprobe Set 2 11-62

(5 I 07406 - 0040001 t Fuel Pressure Gauge 1 11-178, 181

www.en‘f'n*lggcom




Component Locations

Index

‘97 — 98 models:

MANIFOLD ABSOLUTE
PRESSURE {MAP} SENSOR
Troubleshooting, page 11-90

THROTTLE POSITION (TP} IDLE AIR CONTROL {IAC) VALVE
SENSOR Troubleshooting, page 11-152
Troubleshooting, page 11-103
EVAPORATIVE EMISSION (EVAP) INTAKE AIR TEMPERATURE
CONTROL CANISTER VENT SHUT {IAT) SENSOR
VALVE (98 model) Troubleshoaoting, page 11-85
Troubleshooting, page 11-213
ELECTRICAL LOAD POWER STEERING PRESSURE
DETECTOR (ELD} (USA model) {PSP) SWITCH
Troubleshooting, page 11-138 Troubleshooting, page 11-162
VEHICLE SPEED
SENSOR (VSS)
Troubleshooting,
page 11-135 \
J
|
CRANKSHAFT
POSITION/
TOP DEAD CENTER/
CYLINDER
POSITION
{CKP/TDC/CYP} SENSOR
{Built into the distributor) CRANKSHAFT SPEED
Troubleshooting, page 11-131 FLUCTUATION (CKF} SENSOR
Troubleshooting, page 11-142
ENGINE COOLANT EVAPORATIVE EMISSION
TEMPERATURE (EVAP) PURGE CONTROL
{ECT) SENSOR SOLENOID VALVE

Troubleshooting, page 11-98

Troubleshooting, page 11-205, 213

(cont'd)
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Component Locations

Index (cont’d)

"99 - 00 models:

MANIFOLD ABSOLUTE
PRESSURE {(MAP} SENSOR
Troubleshooting, page 11-90

THROTTLE POSITION {TP)
SENSOR
Troubleshooting, page 11-103

EVAPORATIVE EMISSION (EVAP)
CONTROL CANISTER VENT SHUT
VALVE

Traubleshooting, page 11-213

ELECTRICAL LOAD
DETECTOR (ELD} {(USA model}
Troubleshooting, page 11-138

VEHICLE SPEED
SENSOR (VSS)
Troukleshooting,
page 11-135

IDLE AIR CONTROL {IAC) VALVE
Troubleshooting, page 11-152

EVAPORATIVE EMISSION
(EVAP) PURGE CONTROL
SOLENOID VALVE
Troubleshooting, page 11-213

INTAKE AIR TEMPERATURE
(IAT) SENSOR
Troubleshoocting, page 11-95

POWER STEERING PRESSURE
{PSP) SWITCH
Troubleshooting, page 11-162

CRANKSHAFT

POSITION/

TOP DEAD CENTER/
CYLINDER

POSITION

(CKP/TDC/CYP) SENSOR
(Built into the distributor)
Troubleshooting, page 11-131

ENGINE COOLANT
TEMPERATURE

(ECT) SENSOR
Traubleshooting, page 11-99

wwvﬂerﬂan4pro.com

KNOCK SENSOR
Troubleshooting, page 11-130

CRANKSHAFT SPEED
FLUCTUATION (CKF) SENSOR
Troubleshooting, page 11-142




&

DATA LINK CONNECTOR {DLC) [16P}
Troubleshooting Procedures, page 11-60

PRIMARY HEATED OXYGEN SENSOR
{PRIMARY HO2S) {SENSOCR 1}
Troubleshocting, page 11-110

PGM-FI

MAIN RELAY

Relay Testing, page 11-187
Troubleshooting, page 11-188

SERVICE CHECK CONNECTOR (2P}

THREE WAY CATALYTIC Troubleshooting Procedures, page 11-60

CONVERTER {TWC}
SEC(s)gDARY HEATED OXYGEN Troubleshooting, page 11-200 ggﬂ::ngrnghrn%iungl(me) (M/TYH
SENSOR
(SECONDARY HO2S) (SENSOR 2} (PCM} (A/T)
Troubleshooting, page 11-117 Troubleshooting Procedures, page 11-60
Troubleshooting, page 11-82

‘97 - 98 models: THROTTLE BODY (TB)

Inspection, page 11-196 THROTTLE CABLE

Removal, page 11-197 Inspection/Adjustment, page 11-194
AIR CLEANER Disassembly, page 11-198 Instpallation, pilge 11~19:5p ’

Replacement, page 11-194

1

=
L e

POSITIVE CRANKCASE
VENTILATION (PCV) VALVE

RESONATOR Inspection, page 11-201
FAST IDLE THERMO VALVE (A/T)

Inspection, page 11-168
{cont'd)
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Component Locations

Index (cont’d)

99 - (0 models:

THROTTLE BODY {TB)
Inspecticn, page 11-196
Removal, page 11-197
Disassembly, page 11-198

THROTTLE CABLE
Inspection/Adjustment, page 11-194
Installation, page 11-195

AlR CLEANER
Replacement, page 11-194

ﬁe‘-- y <
s

N

/

POSITIVE CRANKCASE
VENTILATION [PCV) VALVE

RESONATOR Inspection, page 11-201

FAST IDLE THERMO VALVE (A/T)
Inspection, page 11-168

www.erﬂarﬂlalpscom
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FUEL PRESSURE FUEL PUMP

REGULATOR Testing, page 11-183

Testing, page 11-181 Replacement, page 11-183
'97 model: Replacement, page 11-181 FUEL GAUGE SENDING UNIT

FUEL VAPOR PIPE esting. page 11-185

FUEL FILL
CAP
/‘\

EVAPORATIVE EMISSION
{EVAP) TWO WAY VALVE
Testing, page 11-224

FUEL FEED PIPE

‘FUEL FILTER
Replacement, page 11-182

FUEL PULSATION DAMPER

&/

EVAPORATIVE EMISSION
{EVAP} CONTROL CANISTER
Troubleshooting, page 11-205

FUEL TANK
Replacement, page 11-191

FUEL TUBE/QUICK-CONNECT
FITTINGS

Precautions, page 11-175
Disconnection, page 11-175
Cannection, page 11-176
FUEL INJECTORS

Replacement, page 11-178 FUEL RETURN PIPE

‘98 model:
FUELTANK — ce) pump
Replacement, N
FUEL FEED PIPE FUEL VAPOR PIPE page 11-197 Testing, page 11-183
Replacement, page 11-183
FUEL FILTER FUEL GAUGE SENDING UNIT

Replacement, page 11-182 Testing, page 11-185

FUEL PULSATION DAMPER FUEL FILL CAP

EVAPORATIVE
EMISSION
{EVAP)
CONTROL
CANISTER

VENT

SHUT VALVE
Troubleshooting,
page 11-213

FUEL TANK PRESSURE
SENSOR
Treubleshooting, page 11-209

EVAPORATIVE EMISSION

{EVAT) CONTROL CANISTER | // FUEL TUBE/QUICK-CONNECT

1 - 4
Troubleshooting, page 11-213 FITTINGS
FUEL RAIL Precauticns, page 11-175
Disconnection, page 11-175
FUEL INJECTORS Connection, page 11-176
Replacement, page 11-17%
FUEL RETURN PIPE £y APORATIVE EMISSION EVAPORATIVE EMISSION
FUEL PRESSURE (EVAP) BYPASS (EVAP) TWO WAY VALVE
REGULATOR SOLENOID VALVE Testing, page 11-224
Testing, page 11-181 Troubleshooting, page 11-213 ’ {cont'd)

Replacement, page 11-181
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Component Locations

Index (cont’d)

'99 - 00 models:

FUEL TANK
Replacement,
page 11-191
FUEL VAPOR PIPE
FUEL PUMP
FUEL FEED PIPE Testing, page 11-183
Replacement, page 11-183
FUEL GAUGE SENDING UNIT
FUEL FILTER Testing, page 11-185

Replacement, page 11-182

EVAPORATIVE
EMISSION
: {EVAP)
CONTROL
CANISTER
VENT
SHUT VALVE
Troubleshooting,
page 11-213

FUEL FILL CAP

FUEL TANK PRESSURE
SENSOR
Troubleshooting, page 11-208

EVAPORATIVE EMISSION
(EVAP} CONTROL CANISTER
Troubleshooting, page 11-213 ‘

I . N
AL rﬂ
FUEL PULSATION DAMPER ‘ e N

FUEL RALL

FUEL INJECTORS
Replacement, page 11-179

FUEL RETURN PIPE

FUEL PRESSURE

REGULATOR EVAPORATIVE EMISSION
Testing, page 11-181 (EVAP) TWO WAY VALVE
Replacement, page 11-181 FUEL TUBE/QUICK-CONNECT Testing, page 11-224

FITTINGS

Precautions, page 11-175
Disconnection, page 11-175
Connection, page 176

EVAPORATIVE EMISSION
(EVAP) BYPASS

SOLENOID VALVE
Troubleshaoting, page 11-213

www.emant1p1).c_318




Vacuum Connections

97 model:
To EVAPORATIVE EMISSION (EVAP)
TWO WAY VALVE
EVAPORATIVE
EMISSION EVAPORATIVE
(EVAP)
EMISSION
CONTROL
CANISTER ot
PURGE CONTROL

SOLENOID VALVE

FRONT OF
VEHICLE

FUEL
PRESSURE
REGULATOR

{cont'd)

.emanualpro.com 1 1 _9




System Description

Vacuum Connections (cont’d)

‘97 model:

ENGINE

{1) PRIMARY HEATED OXYGEN SENSOR (PRIMARY HOZS, FUEL PUMP
SENSOR 1} 3 FUEL TANK
(2) SECONDARY HEATED OXYGEN SENSOR (SECONDARY {i® FUEL TANK EVAPORATIVE EMISSION (EVAP) VALVE
HO2S, SENSOR 2) a7 AIR CLEANER
(3 MANIFOLD ABSOLUTE PRESSURE {MAP) SENSOR (i® RESONATOR
(&) ENGINE COOLANT TEMPERATURE (ECT} SENSOR {@ POSITIVE CRANKCASE VENTILATION (PCV) VALVE
{8) INTAKE AIR TEMPERATURE (IAT) SENSOR & EVAPORATIVE EMISSION [EVAP) PURGE CONTROL
{8) CRANKSHAFT SPEED FLUCTUATION (CKF) SENSOR SOLENOID VALVE
(7) IDLE AIR CONTROL (IAC) VALVE @ EVAPORATIVE EMISSION [EVAP) CONTROL CANISTER
FAST IDLE THERMO VALVE @ EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE
@ THROTTLE BODY (TB} @ THREE WAY CATALYTIC CONVERTER {TWC)

FUEL INJECTOR

@ FUEL PULSATION DAMPER
@ FUEL FILTER

(@ FUEL PRESSURE REGULATOR




‘98 model:
To EVAP THREE To EVAP
WAY VALVE TWO WAY VALVE
ﬂ-ﬁm 4.‘..;
PURGE o,
8 JOINT T
-

EVAP

CONTROL

CANISTER @ﬁ’
EVAP \D@
PURGE V) FUEL
PRt PRESSURE
conTROL REGULATOR
VALVE

— t!)
\ 7 :
e
FRONT OF
VEHICLE

{cont'd}
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System Description

Vacuum Connections (cont’d) ‘

‘98 model:

ENGINE (AT only)

¢
COOLANT . ENGINE

!

T} PRIMARY HEATED OXYGEN SENSOR (PRIMARY HO25, 7 AR CLEANER

1§ RESONATOR
4% POSITIVE CRANKCASE VENTILATION (PCV)} VALVE
G TVREE WA CATALNTIC CONVERTER (TWCY

SENSOR 1)
3) SECONDARY HEATED OXYGEN SENSOR |SECONDARY
HO2S, SENSOR 2)

) AR OLD PREOUITE PRESTIRE BALE) SERSQR Q3 BN APORATNE EMUSTION Y AR CONT ROL CARMISTER
&) ENGINE COOLANT TEMPERATURE (ECT) SENSOR @ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
{8) INTAKE AR TEMPERATURE (IAT) SENSOR SOLENOID VALVE

{6) CRANKSHAFT SPEED FLUCTUATION (CKF) SENSOR % EVAPORATIVE EMISSION {EVAP) CONTROL CANISTER
{T) IDLE AIR CONTROL (IAC) VALVE VENT SHUT VALVE

8 FAST IDLE THERMO VALVE {A/T) @) EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE
(@& THROTTLE BODY (TB} 2% EVAPORATIVE EMISSION (EVAP) BYPASS SOLENOID
(% FUEL INJECTOR VALVE

41 FUEL PULSATION DAMPER % FUEL TANK PRESSURE SENSOR

42 FUEL FILTER &) EVAPORATIVE EMISSION (EVAP) THREE WAY VALVE
33 FUEL PRESSURE REGULATOR 8 PURGE JOINT

J4: FUEL PUMP
1% FUEL TANK
1& FUEL TANK EVAPORATIVE EMISSION (EVAP) VALVE

www.emanqalqo_._cqrz




‘99 ~ 00 models:

To EVAP THREE

To EVAP
WAY VALVE TWO WAY VALVE
A
» EVAP
PURGE
CONTROL
SOLENOID
VALVE
PURGE
JOINT
(&
EVAP "
CONTROL ~.
CANISTER Ry
-~ - "‘; . ) FUEL
N PRESSURE
. s REGULATOR
~ )
FRONT OF | Q\
VEHICLE \
U
{cont'd}
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System Description

Vacuum Connections (cont’d)

'99 — 00 models:

ENGINE

(1) PRIMARY HEATED OXYGEN SENSOR (PRIMARY HO2S,
SENSOR 1)

(2) SECONDARY HEATED OXYGEN SENSOR {SECONDARY
HO2S, SENSOR 2}

(3 MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR

@ ENGINE COOLANT TEMPERATURE (ECT) SENSOR

(& INTAKE AIR TEMPERATURE (IAT) SENSOR

® CRANKSHAFT SPEED FLUCTUATION (CKF) SENSOR

I KNOCK SENSOR (KS}

IDLE AIR CONTROL (JAC) VALVE

@) FAST IDLE THERMO VALVE {A/T}

40 THROTTLE BODY (TB}

i) FUEL INJECTOR

? FUEL PULSATION DAMPER

@ FUEL FILTER

49 FUEL PRESSURE REGULATOR

i3 FUEL PUMP

@ FUEL TANK

@ FUEL TANK EVAPORATIVE EMISSION (EVAP) VALVE

www.enﬂnﬁ]algrﬂ@

{® AIR CLEANER

49 RESONATOR

@ POSITIVE CRANKCASE VENTILATION (PCV] VALVE

@) THREE WAY CATALYTIC CONVERTER (TWC)

@ EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER

@ EVAPORATIVE EMISSION (EVAP) PURGE CONTROL
SOLENOID VALVE

& EVAPORATIVE EMISSION (EVAP) CONTROL CANISTER
VENT SHUT VALVE

@9 EVAPORATIVE EMISSION (EVAP) TWO WAY VALVE

& EVAPORATIVE EMISSION (EVAP) BYPASS SOLENOID
VALVE

@) FUEL TANK PRESSURE SENSOR

@ EVAPORATIVE EMISSION (EVAP) THREE WAY VALVE

@ PURGE JOINT




Electrical Connections — 97 Model

PGM-F1 MAIN RELAY

a@c 07— "k

IGNITION SWITCH  (8)

3 ar FUEL
B - PUNP
ST
7 -
Ci — ,| 3
- STARTER
BATTERY CUT RELAY 47 A1 iGR1 PG1ATD }—u
To AT GEAR 4 A24 1GP2 PG2A23 b—¢
POSITION
:_E SWITCH —o@o——»—tcs 5T FLR A18
* - Clo VBU =
A9LGI
A2z LG2
e FUEL INJECTORS
N Ne.1
cYP INJ1 A4 ——O—TE0
SENSOR * Mo.2
Nz A3
‘ No.3
™C N3 A2 } P
SENSOR Al b o
CKP
SENSOR
CKF
SENSOR
IAC VALVE
To ELDw IACV A12 ¢
ML
II]@ clevss | MIL A1e o@c
= <)
ol ACC A17 H———m To A/C CLUTCH RELAY
To RADIATOR FAN RELAY,
EI:I'KA S C8 K-LINE FANC A2T @— CONDENSER FAN RELAY
CONNECTOR ACSCS $— = To A/C SWITCH
[o]
ALT
g::':‘ |ci ' crscs *aiTc Al @
CONNECTOR ALTECIT
.g.
B25 ATPNP *1:USA
|
& L GAUGE
[®) % ASSEMBLY
@ i) B8 ATPD3
"B e =
=] 818 ATPY D4IND B13
(=2
o [z]
oL FUSES :
AT GEAR (D BACK UP (RADIO) {7.5A)*
SoTcH @ HORN STOP (15A)*
@ BATTERY (100A)*
@ 1G1 {40A)*
A- ® Fl EM (15A)*
® No. 13 FUEL PUMP (15A)

@ No. 25 METER (7.5A)
& No. 15 ALTERNATOR SP SENSOR {7.5A)*
@ No. 31 STARTER SIGNAL (7.5A)

*2in the under-hood fuse/relay box

(cont'd)
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System Description

Electrical Connections — ‘97 Model (cont'd)

&=

TP % DId VCC2 1CM A20
SENSOR
D1 TPS
14?

i EVAP PURGE CONTROL SOLENOID VALVE
, o o

i ¢ b4 voet PCS A15
MAP
SENSOR D3 Map
D12 5G1
i ECTSENSOR |
! $—o—wag—o—9 D2ECT
IAT SENSOR

00— DB AT

'y
PSP SWITCH NM 815 = e = E MAINSHAFT
-‘L J @ C16 PSPSW RMSG B14 {‘ ------------------------ SPEED SENSOR
o NCB23 Qg E COUNTERSHAFT
Nesepz b _ SPEED SENSOR
BRAKE SWITCH

LOCK-UP COCNTROL SOLENOCID VALVE A

2t
LOCK-UF CONTROL SOLENQID VALVE B
SHIFT CONTROL SOLENOID VALVE A

LCB B4

@ D5 BKSW LCABS
7

SHA B3
SHIFT CONTROL SOLENOGID VALVE B
SHB BT1
AIT CLUTCH PRESSURE CONTROL
SOLENOID VALVE &
PRIMARY A8 PO2SHTC =
HOZS ]:————7
(SENSOR 1) D7 PHO28 ‘
sLU B12 To INTERLOCK CONTROL UNIT
SECONDARY A5 SO25HTC BARO
HOZS
{SENSOR 2) - D14 SHO28 ?BE..':: :?1?0
D12 50256 the PCM)
PCM A (32P) PCM B (25P)
112134 5|6 9| 10 " 1 2 3|4|5 8
12 15/16117[18]19(20| [22] 23 | 24 11112]13[14[15]16 /17|18
27 22| |2al2al25
PCM C (31P) PCM D {16P)
1]2(3]4 5i67 87|10 1 2]3]a 5
11112|13|14 161718 7:8 10|11} 12
1314 16
TERMINAL LOCATIONS

www.em5||u1p.|;o1:t6




)
PCM
T /I\ o1
il YEL/RED %
REB/GAN MAP SENSOR
GRN/WHT*
c114
RED/WHT P W)
ECT SENSOR
c1a3
?
RED/YEL prp—— P
IAT SENSOR
clan
(roy Ye2 YEL/BLU
S GRN/BLK’ %
Dt RED/BLK 1P SENSOR
cin
i PR e .. O e -
W i 7 wHT G"':‘(ﬁ =5
PO2SHIC BLI EL v—"‘W\'—‘
A6 BLK/WHT* L
PRIMARY
= M 8 HO2S (SENSOR 1)
c134

c127 Gazé
. D‘ o

S T [y FRPPRIP TERERPEr WHT/RED'{  |= WHT/REQ"— ;

LG GRAN/WHT GRN/WHT —=

[ BLI/WHT, BLK/WHT, —|
BLK/WHT' BLK/WHT BLK/WHT
SECONDARY
caat iz HO2S (SENSOR 2)

(cont’d)
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System Description

Electrical Connections — ‘97 Model (cont’d)

c121
A YEU ———
= CYP
¥ CYPM
by i 14 BLK® SENSOR
= TDEP )
f C3 r——— N
i ToC
+ TDCM . SENSOR
'%' c13) RED
H ><CKPP
f ) BV e xp
= x CKPM 9 SENSOR
s () weT -
= oM |
b 25) YEL/GRN
DISTRIBUTOR
—a—
= cloa
= CKFP n
: / (o) BLU/RED' e e [ BLU
| : ! g
i : WHT/RED? ! |+ WHT
CKF SENSOR

[l
[Fle——

c103

YEL/BLK'
N1 %
; ;—{ AD BRN'

No. 1 FUEL INJECTOR

a7

YEL/BLK'
ino2 T BE
¢ I:——@a/ RED

L
No. 2 FUEL INJECTOR

] cios

rf YEL/BLK' %
INJ3
1@ sy’

No. 3 FUEL INJECTOR

=

[~ 1]

YELfBLK'
BER
M) NEL \_

No. 4 FUEL INJECTOR

.

-t

C1 36

JC

(<]
[
YEL/BLK' = =
6@ IACY BLK/BLU 1_’ =

IAC VALVE

moverptbo]




&
f c1as
c 3 PSPSW . Jl.
By ——
PSP SWITCH
c129
vss — BLK/YEL ———]
18 BLU/WHT —
C )— BLU/WHT cz ‘ %
BLK’
| ¥e vss
PG1 c138
L ? BLK | w
PG2 i
s BLK’ ‘ e
a0t c108
1
ATALTE WHT/GRN
r
ALTF @
e17) WHT/RED?
AT
108
BLK/YEL
cos BE
:3 RED/YEL' L
EVAP PURGE
L CONTROL
134 SOLENOID VALVE
»ye
\ C519
[ SERVICE CHECK
BLK 4_ CONNECTOR
cast cals __ Ccso3
Fram
BRN® — BRNY « SRS CONTROL UNIT,
ABS CONTROL UNIT
cs1g
LTBLY
K-LINE WHT/BLU ——|  DATA LINK
09— LT BLU BLU/YEL — — BLU/YEL _ GCONNECTOR
BAN/BLK'— BRN/BLK'
= cs508
e
C‘@ FANG
i ]
Fram
« RADIATOR FAN RELAY,
GONDENSER FAN RELAY
o ACS 2 » T
)—WZ{—DH cs) BLU/RED > T wiTcH
/\/ «1"USA

(cont'd}
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System Description

Electrical Connections — '97 Model (cont’d)

e el e ‘F
A F R A
‘ | BRN
BAN, BLK'
BRN, BLK'
BLK' ‘
BRAN : i
BLK' !
caos ¢ i
cier | : 122
HN,-J | X S
1 |
*{G@L BRN/BLK' o ! :
r 7 R i
™ : : |
| ‘
: Jic
LGz *
62-&\ BRN,BLK® i
bess BRN,BLK'
i ————————BAN/BLK
' i
o
1ot
I
|
|
|
| c116
/ HHs\l'm YEL? ! : [ b
¥ o et
\ i
,Q LCB ; —
Be GRN,BLK' r e ]
.
: LOCK-UP CONTROL
SOLENOID VALVE —
| ' cnr -
SHA P ™~ a
B3 BLUYEL ; TT—
t ‘ -] e,
GRN/WHT r——t bjs
‘ | T SHIFT CONTROL .
SOLENOID VALVE —
. | clis
RED oo s B T -
-
WHTZ ,
} MAINSHAFT SPEED SENSOR
\ [ crig
B 1 -
i =
GRAN i ;

522
COUNTERSHAFT SPEED SENSOR
Ls+ 5 ciig
: B2 RED’ ‘
Ls— [ t =
——8

i
AT CLUTCH
PRESSURE CONTROL

SOLENOCID VALVE




/\/ Ci27 __ cant c41s ___ €502 510 L
-———— GRN/ORN —{ GRN/ORN —| il

YEL —
MIL :
——w@?— GRN. ORN —— L
T ca16 __csot cs13_ !
YELB YEL’ _H
J_A
! e
1 ;
. D4IND
- 'E@_ GRN/BLIC GRNBLK? — GRN/BLK"—] =
| LT GRN —— LT GRN —| ¥
— BLK/BLU — LK /BLY — + El
wHT WHT (R
i RED — RED N
! 1 P L D,
" L. ATPNP D
825 »—LTGF!NJ L GRN GRN Bl
“ BLw? BLU? 2]
T | | BRN’ BRN? !
: ATPR i
i (816} wHr L — L
: GAUGE ASSEMBLY
-
s SRR
341 I :
i I BLK-
Pl BLU
-1 P [
i 1 i
{ I i | ! reD |
I e < PNK —{—i—¢ i
B €305
-1 Lo -
e e c102
‘ B —— ! ‘
| —
S S | . | M|
‘l 31911 BRNZ—“ : i Ci28
i [
P 3 BLK/BLU p
‘ ! i WHT* R o
| RED/BLK — N o
~ veL? LE-—O
[
P 4 0, o
| \‘ PNK —L_J
| | BLY? — 2o ;_
} BRN 1110 ;
|
L BLK'
L
AT GEAR POSITION SWITCH
To
) e g
-

{cont'd)

.emanualpro.com 1 1 "21



System Description

Electrical Connections — ‘97 Model (cont’d)

www.eaanaJFEZm

WHT/BLY

€503

ol

C415

127 __ cam cast _
vBU
lpq WHT/BLU — |- wHT/BLU WHT/BLU —|
WHT/BLK —|_
cI52
WHT/BLK —
16T (40A)
HORN STOP {15A)
—— WHT/GRN—] o~o———%
ACC From
A5 BLK/RED ~| (- BLK/RED BL/RED — |4 A/CELUTCH
L RELAY
c354
£l BLK/WHT —1_ "
b1 GRN/RED —| |- GRN/RED ;"@_‘ ELD*
BLK 4_
§Ts _CE
6 BLU/ORN —{ [~ BILU/WHT pu
ot UNDER-HOOD
02 FUSE/RELAY BOX
€304
BKow BLI/YEL m—i} [ @
’_W'—G@'_— GRN/WHT:—| [~ GRN/WH — BATTERY
c433  {c101 a1
caze
we WHT/GRN——
GRN/WHT> Lo :’
BRAKE SWITCH
18
To AT GEAR K L D o
POSITION SWITCH I;;I I;;J [g BLK
4
Y : &
= b BLU/WHT No,3! STARTER
G401 SIGNAL (7.54)
BLU/WHT 10—\_07
Nal3
FUEL PUMP (154}
YEL/GRN F—ONLO—————
ca17_{ Nobs
BLK/WHT ALTERNATOR
. T SP SENSOR (75A) |
cats
GRY BLK/WHT —J:
BLK/RED
| C502__ | No25 METER (758)
ca01 YEL oo
i| | sTarTER —
¢ GUT RELAY
caot BLK/WHT ——
a2 10— UNDER-DASH
FUSEMELAY BOX
IGNITION
SWITCH
\A/\B/\¢/
(To page 11-23)
*2: USA



.emanualpro.com

G853

(From page 11-22)
a/\B/\¢C
casz
WHT/BLK
YEL/GRN ’“[lfL
YEL/BIK' rala
BLU/WHT 1
GRN/YEL —N—"T‘J
c1om Caod YEL/GRN A
BLK' J BLK'
1 - PGM-FI
VEL/BLK I MAIN RELAY
c122
4 L YEL/BLK'
He
1 Q@'GPZ YEL/BLK
L
c127 __ cam
e (]
: =
T csss
cs62
YEL/GRN ————]
BLK ——
i FUEL PUMP



System Description

Electrical Connections — ‘98 - 00 Models

PGM-FI MAIN RELAY
5 pra— J—
AT0——4
IGNITION SWITCH  (8)
3 L) FUEL
B PUMP
8T

7 =
I 2 {| -
2 —_— '
STARTER

? BATTERY CUT RELAY 1 : B11GP1 e

To SECURITY L3 Betar Pa2Bi0 b—¢

ot
A T CUT PRLAY —o@o—l—tu sT8 FLRAe

B21 VBU =
B20 La1
B2z LG2
< FUEL INJECTORS
No. 1
INSTBH 90T
No. 2
N2 B3 ——o T o— 4
No.3
INJS B4 )
No. 4
NMBE > 0B
= IAC VALVE
To ELD= & A30 EL 1ACY Bz2a TR0~
vss ML

3 C23 V88 MIL A8 %oé{i)%—
- [e]
fo]

AGC A17 o— To A/C CLUTCH RELAY

To RADIATOR FAN RELAY,
A . 8
ﬂ:& o A21 K-LINE FANC A20 8 1 o NBER FAN RELAY
CONNECTOR ACS AZY ¢— To A/C SWITCH

ALT

SERVICE "
CHECK @:_ A0 8Cs ALTC C2
CONNECTOR

ALTFCS
A

D13 ATPNS*1
*3 »d 4
= 7 lT) 3 o7
D8 ATPR OFF

[E]

3 #1, %3 o1, k4 QAUGE
[/ Lm ATPo4 , ATPO ABSEMBLY*'
]

@ D8 ATPDI*\ %2
@ﬂl'@u D14 ATP2*1 =

e D18 AT *1 *3n4ND Av4
CTE 1, “DIND
CE 1 *4o0inD B19
AT AR FUSES:
POSITION e @ D BACK UP (RADIO) (7.5A)*
SWITCH OVER-DRIVE @ HORN STOP (15A)*
J SWITCH*1, »4 /—\/ @ BATTERY (100A)*
a A @ 1G1 (40A)*
AT ® FIEM (15A)+
2. USA @ No. 13 FUEL PUMP (15A)
*3. ‘98 model D No. 25 METER (7.5A)

*g. " @ No. 15 ALTERNATOR SP SENSOR (7.5A)*
4: 99 - 00 models @ No. 31 STARTER SIGNAL (7.5A)
*in the under-hood fuse/relay box

www e b




™ cz8VCC2 ICM B13
SENSOR ™1 =

To GAUGE ASSEMBLY

[ TEST TACHOMETER
NEP A19 - CONNECTOR
FUEL — *ICAS AS To CRUISE CONTROL UNIT*!
TANK |
PRESSURE
SENSOR 3
B
A28 PTANK EVAP PURGE CONTROL SOLENOID VALVE
c19 veel PCS A6 j———o—ﬂﬂf\—c
MAP e
SENSOR { C17 MAP VBSOLDS §——
4 c7 561
EVAP BYPASS SOLENOID VALVE
2WBS A3 -
ECT SENSOR EVAP CONTROL CANISTER VENT SHUT VALVE
[ C26 ECT vsvas & o rttio

IAT SENSOR
—O—wag—0—0 C25 AT

*1
PSP SWITCH NM D11_<rﬁ ..................... E MAINSHAFT

*1
__& A26 PSPSW FINMSG DI2 g SPEED SENSOR
_L_ M e, E COUNTERSHAFT
— *
H“NCSG ow b L SPEED SENSOR
BRAKE SWITCH 1
LOCK-UP CONTROL SOLENOID VALVE A
{c 9—4 A32 BKSW ) ca oy o— G0 -
LOCKAUP CONTROL SOLENQID VALVE B
*ILce ps o]
SHIFT CONTROL SOLENDID VALVE A
8] *sHA D7
“Lal
SHIFT CONTROL SOLENOID VALYE B*
*1gHB D7
AT CLUTCH PRESSURE CONTROL .L
*IL 8. B17 SOLENOID VALVE
PRIMARY ——y C1PO2SHTC =
woes | el Lo L
(SENSOR 1) €18 PHO2S - -
SLU A28 To INTERLOCK CONTROL UNIT
SECONDARY AB S028HTC BARO
Hozs SENSOR
(SENSOR 2) A23 BHO28 {Bullt into
the ECM/PCM)

f caka™

ECM/PCM A (32P) ECM/PCM B {25P)
34 518 a 10 1 2 314]|5 8
14 16|17 (18 (19|20|21 23 24 9 i N 13 17
26i27 282930 32 19 20 21|22 23
ECM/PCM G (31P) PCM D (16P)
11213 5 7 8319 1 213 S
16{17|18|19|20 (21|22 65|78 910111 t2
23 25 262728 2930/ 13|14|15 16

TERMINAL LOCATIONS

{cont'd)
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System Description

Electrical Connections — ‘98 - 00 Models (cont’d)

o o2 Gr

ECMPCM

[n k)]

=

MAP SENSOR

o
|
S | L)
ECT SENSOR
c133
GRN/BLK*
— c122
YEL/BLU — | IAT SENSOR
e
— 130
o iee? YEL/BLU YEL/BLU
f AL RED/BLK —J an/BLx
! i N TP SENSOR
cm
L L B e T H
GRN/BLIC
. BLK/YEL Hw—]
PRINARY
E Ijé HOZS (SENSOR 1)
ci
e
3%
18 GRN/BLKZ
T4 QRN/BLI—
c1zr
1
cam
cazs
SHO28 ___ L U A - e
823 WHT/RED WHT/RED] WHT/RE Yoo
GRN/| GRN/BHT —
[ sucwT BUK/WHT' ]
SECONDARY
. ez HO2S (SENSOR 2)




r )
ez
cre
SENSOR
TOC
SENSOR
cKP
SENSOR
L
DISTRIBUTOR
c104
BLW/REDE —— e l: BLU —‘E
WHT/RED" WHT —

CKF SENSOR

— YEL/BLK' f

BRN"

No. 1 FUEL INJECTOR

co?
YEL/BLK' |

RED'

L
No. 2 FUEL INJECTOR

cue
| NN
e

| ] {BE) INJ3 L’

1 (a Bs\m'” veL

No. 3 FUEL INVECTOR

[=3]1]

r YEL/BLK' —]-

o

JACY
e@—— BLK/BLU

L

No. 4 FUEL INJECTOR

Jic

YEL/BLK' e =
(L2 ]

IAC VALVE

{cont'd}
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System Description

Electrical Connections — '98 - 00 Models (cont'd)

c1ar
.. @ e e N
—{ HLH-
KNOCK SENSOR™ |
" -
% c4z_C1ay
-~ PSPSW €135
P — AN — —P GRN—-
J BLK'
PSP SWITCH
— : c129
A BLKYEL — e
% vss ] |
A muwHT - —
H 73} e ‘ BLY ‘WHT®
| — Btk — |
I e ; ' i vsS
PG :
2 BLK ‘ P c136
L I ——
PG2 : ! B
s {19 BLK’ | Jie
||
|
[ [ —
l i —
i H | o —
[E— | — —
} G101 C1os
aLTc*? :
’_T@z/ P WHT/GRN ;
i
—— i
T ‘ 7 @
ALTF !
F~4—<c§-— WHT-RED® ‘
[
PA ALT
=~ vesoL®! , i
4—\@— BLK/YEL : !
|
‘r Lo [SET
; S—
|
I
\—*_ are
; —
i M cs519
R S — SERVICE CHECK
T BLK CONNECTOR
— i
% Cat5 __ €503 | F
8CS | rom
I—L—H—QE»— BAN' |— BRN' = 4 SAS CONTROL UNIT,
~ L ABS CONTROL UNIT
.
.
C cs18
— LTELY
; WHTBLU
BLU YEL' — BLu-veL'— gSL:JIEJCNTKUH
~—— BLK ———
—- BRN-BLK' }— BRN/BLK' =
ic - ' . cso8
GRN' 1w
i [ —
i
i —
From
-4 RADIATOR FAN RELAY,
CONDENSER FAN RELAY
BLU/RED' » To
A/C SWITCH
1T AT
*2: UsAa
*4:'99 - 00 models
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€108
Cuar G4l BLK/YEL ]

i f n@p_cs__ RED, YEL' [’7 RED/YEL' E

EVAP PURGE
CONTROL
SOLENOID VALVE

C361

,__E-GM VSV it eAN/WHT LT GAN/WHT E
= BLK/WHT —

EVAP CONTROL
CANISTER VENT
SHUT VALVE

c403 ___ Csse C580 __ CB45
CBA7

EVAP BYPASS
SOLENOID YALVE

— giu’ — BLu'— aLut

~, 2ZWBS
*)

BLK/WHT ——  — BLK/WHT —] |—— BLK/WHT —

\ Cl27 _ caM

\—D— YEL/BLU - | YEL/BLU —| [— YEL/BLU
PT.
A29L: ANK ] -~ LTaRN — |— LTGAN

GRN/BLIC—| GrNBUC—]| | — arRI/BLK -

FUEL TANK
—_ - PRESSURE
SENSOR

TEST
NEP st TACHOMETER

j L CONNECTOR

4
&
g

2 To CRUISE
BLU * CONTROL UNIT

o AT
{cont'd}
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System Description

Electrical Connections — '98 - 00 Models (cont'd)

TN T3

P&t

= 1
BrN/ BLK BRN/
BRN/ BLK' BLK'
BLK'
BRN/ !
BLK'
c1z7
cizz
caa1
BRN/
La1 BLK'
r@@ﬁ BRN/BLK
oe
LG2
”L’——@@—— BRN/BLIC
BRN/BLK
BAN/BLK
G101
c1s
vel A
GRN/BLIC B_| T
" LOCK-UP CONTROL
SOLENOID VALVE = —
cl17 ‘ -
BLU/YEL? A II K
" SHIFT CONTROL
SOLENOID VALVE ~ —
‘ i C11§
T T — o — @
WHT*
MAINSHAFT SPEED SENSOR
. crig
=Bl ?
GRN*
COUNTERSHAFT SPEED SENSOR
c1s
REDZ AI
WHT! Lli.
AT CLUTCH
PRESSURE CONTROL
SOLENQID VALVE

* LAT




/\/

GAUGE ASSEMBLY
Ca1s __ €503
L | c510 MIL
{1 —— GRN/ORN - GRN/ORN [ ——€0——-
| | {_,Q
—h i

— %1, %3
J: cl27 __ casl c416 __ C501 csi3_ * l
i_' I S ; ver! —|tYEL‘—J —H—~—1 |
: GRN | ;| :
| ~ Danp™! . — : ' J%_ {
: A1) GRN/BLK’ |--— GRN/BLK'—— !
I c1mM — Caod = |
! F~ LTGRN'——— |}— LTGRN®- - ﬁ !
| — BLK/BLU ——{ [~ BLK/BLU — P |
: WHT* L wHT—— R :
! ~—F RED —{—— [~ RED —— N i
i ! BLUTW 0 |
: : bl GRN —— D, :
| ‘ s b—— 2 ‘
I BRN? BRN’ A |
: - - :
| L. GAUGE ASSEMBLY ‘
H  — H
| —Ieaos l
| R |
I h ci28 1
| — BLK/BLU L p \
: ! wHT I Alo :
| RED/BLK N |
i veLt D, :
! L PNK - D, I
| t — BLW - 2 |
: L -— BAN? 1 e :
I | ||
: BLK' !
! AT GEAR POSITION SWITCH |
N 0 VO

*1 DA
*3 ! '98 model

{cont'd)
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System Description

Electrical Connections — '98 - 00 Models (cont'd)

i C127 cCAm C442 C760 _ 761
i PNIC ll:l GRN hﬂl]_i :3': :‘ t—Ff
i oa_ 753 " ovERDAVE
.I BLK H] SWITCH
| )|
j — ca1e __ cs01 cEta
: G401
| ’L@@ DIND GAN/BLK' — GRN/BLK'—] —[{
i c127 __ cam -
i ,_T@}ODIND PNK LTBLY —LTBLY 6—E
i INDICATOR LAMP
! vel! ver! -—Hj
! LTGANE — LT GRN— —
i —— /By —— | Bik/BLU — * i
i WHT* WHT R
! RED RED [N
| 0
: B’ —— BLU 12|
l BRN® BRN* 1
i | L 5
i GAUGE ASSEMBLY
i %_@@ﬂ LTGRN?—
|
i
i " | WG ATPD . Er\
I D%— YEL' ciz8_
i BLK/BLY
; WHTY
! ; | M C‘@'ﬁ L RED/BLK
i YEL*
: ATP1 oL’
| m} BRN"— BRN®
i BLK'
i L
(1) PO S i
;—f—@“)ﬂ WHT/RED' —» INTERLOEK
CONTROL UINIT

*1: A/T
*4:'99 —- 00 models
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&
/\/ €503 c415
WHT/BLU ’——
cl12r __ cA3)
[T -V @2 whr/BLy {I» WHT/BLU
[ cPY |
HORN STOP {15A)
—— WHT/GRN—] [—o~o0————+
b‘cc HLK/RED BLK/RED ——| —4 i‘.‘i'.'émm
4 L RELAY
cas4_
—— BUK/WHT — f—»
GRN/RED ELD*
E BLK —{_
1 = UNDER-HOOD
BLUAWHT G402 FUSERELAY BOX
caos
BUK/YEL ——|} ! @mm
- ga
GRN/WHT o &
‘ wc
caz2z
- WHT/GAN [
GRN/WHT—] _—;—\—;]
BRAKE SWITCH
To SECURITY cas
STARTER x| [dL lj@ .
CUT RELAY
= PR o 1
- L BLU/WHT Nadl STARTER
GAM SIGMAL (7.5A)
BLU/WHT
Nal3
FUEL PUMP (154}
YEL/GRN
cur_| Nt
—— BLK/WHT ;‘EW"OS 54)
c419 |
GAY BLK/WHT -—_[
BLK/RED
r CH02_ | Na2s METER (75A)
caol ¥YEL
:| STARTER —
¢ CUT RELAY - -
BLI/AWHT o
“ ST2 ) - ASH
]—— UNDER-D
caz | 1 ~a) FUSERELAY BOX
IGMITION
SWITCH
\WaAVAVA
*2: UUSA
(To page 11-34)
{cont’d)
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System Description

Electrical Connections — '98 - 00 Models (cont’d)

L

{From page 11-33}
\A B/\¢

c432

WHT/BLK

= YEL/GRN

YEL/BLK'

BLU/WHT

GRN/YEL

C101 __ ©304 YEL/GRN

BLK' | BLK'
—— YEL/BLK' 4‘ PGM-A
— MAIN RELAY
G
IGP1 G122
47"?— BP— YEL/BLK' —
e
_—@W YEL/BLK? N
F
E_—‘A@L GRN/YEL
) - c404
T csse
cs62
—— YEL/GRN
BLK i
l FUEL PUMP
GES3
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System Description

System Connectors [Engine Compartment] — ‘97 Model

€352 C354*2 C130 c1n

MAIN WIRE
HARNESS

} UNDER-HOOD
| FUSE/RELAY
BOX

ENGINE
WIRE
HARNESS

C129

c111 €115
Cus c11?

Y
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